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Rectal Complications After Modern Radiation for
Prostate Cancer: A Colorectal Surgical Challenge
David W. Larson, M.D., Kristin Chrouser, M.D., Tonia Young-Fadok, M.D.,
Heidi Nelson, M.D.

The operative management of rectal complications after radiation for prostate cancer has been
incompletely studied. Our aim was to determine a logical surgical approach to these severe rectal
complications. From an institutional database, we identified 5719 patients who were evaluated between
1990 and 2003 with a history of prostate cancer that was treated with radiation. Fourteen patients were
identified from this group who underwent operative intervention for complications stemming from
radiation. Charts were retrospectively reviewed for demographics, prostate cancer treatment, rectal
symptoms, diagnostic techniques, operative interventions, and outcome. Ten patients (71%) had
documented rectourethral fistulas. An additional four patients (29%) had either transfusion-dependent
rectal bleeding or intractable fecal incontinence. Using a surgical algorithm, we proceeded with fecal
diversion alone (20%), urinary and fecal diversion alone (50%), and primary repair with or without a
tissue flap and fecal diversion (29%) in the 14 affected patients. Symptomatic improvement and resolution
of these three complications occurred in 12 (85%) of patients. However, only 2 (15%) were able to
retain their intestinal continuity to achieve this outcome. The introduction of a step-wise approach to this
problem has resulted in symptomatic resolution in the majority of patients. However, this is achieved
at the cost of permanent fecal and sometimes urinary diversion. ( J GASTROINTEST SURG 2005;9:461–
466) � 2005 The Society for Surgery of the Alimentary Tract
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Prostate cancer is one of the most common cancers
in men with approximately 180,000 new cases ex-
pected yearly. Treatment with external beam radia-
tion therapy (EBRT) or interstitial brachytherapy
(IB) has become increasingly more common. Opera-
tive management of rectal complications from radi-
ation has been incompletely studied. Rectourethral
fistula (RUF), transfusion-dependent rectal bleeding,
and fecal incontinence are several of the surgical chal-
lenges that surgeons now face. RUF is known to
affect up to 3% of those treated with IB therapy.1–5
Current surgical literature lacks a standard treatment
algorithm for these known radiation-induced rectal
complications. Previous surgical series addressed
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RUFs of all etiologies, focusing on primary repair
with or without fecal or urinary diversion.3,5,6 These
studies lack significant numbers of patients treated
with radiation. Therefore, the role of fecal diversion,
urinary diversion, radical exenteration, and primary
repair with or without tissue flaps has not been ad-
dressed in these patients. To better understand how
to resolve symptoms in this population, we reviewed
our surgical experience over the past 13 years. In this
series, we present an algorithm for the management
of patients presenting with rectal complications, in-
cluding rectal bleeding, fecal incontinence, and RUF
from radiation therapy for prostate cancer.
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MATERIALS AND METHODS

The medical records of 36,232 patients seen be-
tween 1990 and 2003 at the Mayo Clinic Rochester
with a diagnosis of prostate cancer were reviewedwith
the approval of the Mayo Clinic Institutional Review
Board. Attention was focused on patients treated in
the past decade in an attempt to better evaluate the
side effects of more modern radiation therapy tech-
niques; 5719 of these patients were treated at the
Mayo Clinic or at outside institutions with radiation
therapy (EBRT or IB). Of these, 22 patients were
identified who required colorectal surgery for
presumed complications of radiation therapy.
Patients were excluded if their complication could

be linked to malignant disease progression (prostate
or rectal cancer) (n � 6), iatrogenic surgical compli-
cations (n � 1), or inflammatory bowel disease
(n � 1). The remaining 14 patients were presumed
to have radiation-induced rectal complications. We
desired to evaluate this homogeneous patient sub-
group to provide meaningful data. Individual prostate
cancer history was reviewed, including grade, stage,
treatment, and outcome. All charts were reviewed
to determine presenting symptoms from suspected
radiation-related complications as well as diagnostic
modalities, operative interventions, and treatment
outcomes.
Surgical procedures were categorized as (1) pri-

mary rectal repair including primary repair with or
without a tissue flap as well as resection and reanasto-
mosis; (2) fecal diversion (FD) including excisional
procedures such as proctectomy or diversionary pro-
cedures such as an ileostomy or colostomy; and (3)
urinary diversion (UD), which included cystoprosta-
tectomy with ileal or colonic conduits. Surgical ther-
apy aimed both to resolve symptoms and to eliminate
rectal pathology. Our goal from a surgical perspec-
tive was to preserve intestinal and urinary continuity;
however, given the extensive damage, this was a rare
outcome. Overall, surgical therapy was considered
successful if the patient’s symptoms and pathology
abated, even if a permanent FD or UD was needed
to achieve this outcome.

RESULTS

During the 13-year study period, 14 patients were
treated with prostate radiation and developed rectal
complications requiring operative intervention. The
median age at the time of diagnosis of prostate cancer
was 66 years (range, 51–78 years). Themedian follow-
up from cancer diagnosis was 53.5 months (range,
25–302 months). Symptoms from complications ap-
peared at a median of 19 months from completion of

radiation (range, 1.2–244 months). The median time
from symptoms to definitive treatment was 8 months
(range, 0–168 months). Our postoperative follow-up
from definitive surgical intervention was a median of
22.7 months (range, 0.6–80 months). Only one of our
patients had less than 6-month follow-up after defin-
itive repair.

Presentation and Treatment of Prostate Cancer

All patients received radiation therapy (EBRT, IB,
or a combination). Radiation was the primary treat-
ment in 64% and used as an adjuvant or as salvage
therapy in 36% of patients. Initial treatment of the
prostate cancer included androgen-deprivation ther-
apy (7%), IB (43%), EBRT (7%), IB and EBRT
(14%), and radical retropubic prostatectomy (29%).
Seven (50%) of 14 patients had biochemical or local-
ized recurrence of their prostate cancer. The treat-
ment of recurrence for those seven patients included
hormone deprivation (28%), IB (14%), EBRT (43%),
and EBRT with IB (14%). At the time of definitive
surgery for their rectal complication, no patients had
evidence of recurrent prostate cancer. By the time of
last follow-up, 2 (14%) of the 14 patients had evidence
of biochemical recurrent prostate cancer. Of the pa-
tients treated with EBRT (n � 8), five (63%) had
known radiation doses, with a median treatment dose
of 6000 cGy (range, 4500–6840 cGy). Four patients
(29%) received EBRT alone, six had IB alone (42%),
and four underwent both EBRT and IB (29%).

Clinical Presentation and Diagnosis

All patients were symptomatic and presented with
complaints to their local physician at a median time
of 19months (range, 1.2–243months) from the end of
radiation treatment (Table 1). Of the patients who
presented with complaints of rectal bleeding or fecal
incontinence, four had transfusion-dependent bleed-
ing and/or intractable fecal incontinence. Ten pa-
tients presented with signs of RUF. The diagnosis of

Table 1. Signs and symptoms

No. of No. of
Sign Patients (%) Symptoms Patients (%)

Rectourethral 10 (71) Rectourea 10 (71)
fistula Pain 8 (57)

Proctitis 7 (50) Bleeding 8 (57)
Rectal ulcer 6 (43) Frequency 7 (50)
Hematuria 2 (14) Incontinence 7 (50)
Cystitis 1 (7) Tenesmus 2 (14)
Osteomyelitis 1 (7) Obstruction 1 (7)
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RUF in particular was obtained by history and physi-
cal examination given the size of these fistulas. Diag-
nostic studies were useful in helping to define these
fistulas and included colonoscopy (11%), cystoscopy
(55%), voiding cystourethrogram (22%), and endo-
scopic ultrasound (22%). Given the extent of radia-
tion injury, most patients did not undergo anal rectal
manometry or cystometric studies, which may have
been useful with a smaller fistula. The 10 patients with
RUFs were diagnosed at an average of 35 months
after radiation treatment. The median diameter of
the RUFs diagnosed was 2.5 cm (range, 0.4–5 cm).

Management

Individual operative treatment and outcome are
given in Table 2. The treatment algorithm, which
was followed in the majority of patients, is given in
Fig. 1. Five (36%) patients had definitive simultane-
ous urinary and fecal diversion as their first opera-
tive intervention. These five patients had severe
incontinence and large RUFs. The remaining nine
patients (64%) had fecal diversion, which was later
followed by urinary diversion in five patients (36%).
Currently, symptomatic resolution has been achieved
in 12 (85%) of the 14 patients. At last follow-up, only
2 of the 14 patients (15%) had a functioning rectum.
Overall, an average of 2.3 operations were performed
per patient (including those performed for postopera-
tive complications). In those with RUF, the average
number of operations was slightly higher at 2.7 per
patient. Overall, definitive treatment occurred at a
median of 8 months (range, 0–167 months) from the
onset of symptoms. These patients have now been
followed for an additional median of 22.7 months.

Table 2. Surgical intervention and outcome

Main EBRT, IB, Endoscopic Fistula Functional Persistent
Patient Complaint or Both Treatment Resolution P, FD, UD Rectum Symptoms

1 RUF IB No Yes P, FD, UD Yes No
2 Incontinence Both No NA FD, UD No No
3 Bleeding with proctitis EBRT Yes NA FD No No
4 RUF IB No Yes P, FD, UD No No
5 Incontinence EBRT No NA FD No No
6 RUF IB No Yes FD, UD No No
7 RUF EBRT Yes Yes P, FD, UD Yes No
8 Bleeding with proctitis EBRT No NA FD, UD No No
9 RUF Both Yes Yes FD, UD No No
10 RUF Both No Yes FD, UD No No
11 RUF Both No Yes FD, UD No No
12 RUF IB Yes No TF, FD No Yes
13 RUF IB No Yes FD, UD No No
14 RUF IB No Yes FD No Yes

P, primary repair or tissue flap; FD, fecal diversion; RUF, rectourethral fistula; IB, interstitial brachytherapy; EBRT, external beam radiation
therapy; UD, urinary diversion; TF, tissue flap.

There were no postoperative deaths associated with
any of the procedures.
Patients treated for fecal incontinence, transfu-

sion-dependent rectal bleeding, and RUF were man-
aged differently (Table 2). Of the patients with
intractable fecal incontinence, one had FD alone and
the other underwent FD and UD secondary to incon-
tinence of both urine and stool. Both patients have
had resolution of symptoms. Of the patients with
transfusion-dependent rectal bleeding, one under-
went multiple endoscopic argon beam ablations with-
out success and finally we resorted to FD. The other
underwent both UD and FD because, in addition to
bleeding, he had incontinence of urine and stool. All
patients in this group had resolution of their
symptoms.
Themost complex operations occurred in theRUF

group. Five (50%) patients had UD and FD; all of
these patients had symptomatic and fistula resolution.
A single patient (10%) had a simple colostomy with
fistula resolution but had continued pain. Another
patient (10%) had fecal diversion with unsuccessful
primary suture repair and muscle flap followed by a
third unsuccessful repair with fibrin glue. The final
three patients (30%) had primary repair with suture,
FD, and UD in one patient and resection and anasto-
mosis with FD and UD in two patients. As of today,
none of these patients have had reversal of their UD.
All of these patients had symptomatic resolution, and
two of them eventually had bowel continuity restored.

DISCUSSION

Radiation is commonly used for both primary and
salvage therapy for prostate cancer. Long-term com-
plications, although rare, can be debilitating and re-
quire major surgical intervention. Complications
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Fig. 1. Treatment algorithm.
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requiring operative intervention occurred in our
series from 1 month to over 20 years after radiation.
In the era of PSA testing, approximately 77% of pros-
tate cancers are localized at the time of diagnosis.2
It has been estimated that by 2006, 50% of these
localized cancers will be treated with radiation ther-
apy.2 The current literature suggests that the risk of
RUF after IB varies from 0.4% to 3%; however, the
largest series of radiation-induced RUF includes only
seven patients.1,4,7–10However, in the future this com-
plication may translate into 300 to 2000 potential
RUFs each year.
Themedical and endoscopicmanagement of radia-

tion-induced rectal complications is beyond the scope
of this paper. Certainly conservative measures should
be instituted first in an attempt to provide the patient
with less invasive means to attain symptom resolution
and retain intestinal and urinary continuity.However,
patients with intractable fecal incontinence, transfu-
sion-dependent rectal bleeding, or large RUFs re-
quire aggressive intervention. For these reasons we
have adopted a stepwise approach to our currentman-
agement of these complications.
Risk factors for severe rectal complications in our

series included the presence of an anterior rectal
ulcer (6 of 10 patients had a known ulcer prior to
RUF formation). This seems to be the single most
consistent sign prior to RUF formation. This finding
is supported by the literature addressing RUF of vari-
ous etiologies.3,5,6 IB is also a significant risk factor, as
90%of our patients who developedRUFhad received
brachytherapy. EBRT, which was the sole cause of
RUF in one patient, is more often associated with
proctitis in our series.
The role of treatment or diagnostic procedures in

the development of a RUF is still unknown. Shah
and colleagues10 reported that transurethral resection
of the prostate does not seem to be a risk factor for
this complication, and our data are in agreement; only
one patient in our series had a previous transurethral
resection of the prostate.10 It is unknown whether
endoscopic laser or argon beam ablation for rectal
bleeding has the potential to promote fistula forma-
tion. Three of our patients (30%) with fistulas had
prior endoscopic argon beam ablation for bleeding
proctitis. However, there are multiple studies that
maintain its utility and safety in the control of bleed-
ing from radiation-induced proctitis.8,11–13 We rec-
ommend that if endoscopic or medical management
does not result in prompt resolution of transfusion
requirements or if pelvic pain is poorly managed,
then more aggressive measures need to be taken. Po-
tential treatments in our patients included diversion,
which has the potential for reversal or resection, and
coloanal anastomosis, which to date we have not

used. Another potential management issue is whether
a patient with a rectal ulcer after radiation should
undergo a biopsy. In our group of patients, six pre-
sented with endoscopic evidence of an anterior rectal
ulcer. Only one underwent a biopsy at an outside
hospital. All of these patients went on to eventually
have an RUF form. It is our belief that in the setting
of an anterior ulcer with the known history of EBRT
or IB, this ulcer should be observed, assuming a negli-
gible PSA and no history of rectal cancer. Biopsy of
these ulcers might theoretically contribute to the pos-
sibility of fistulization. It is impossible to tell if any
of these interventions led to fistulization or if a fistula
would have eventually developed regardless.
Diagnosis is relatively straightforward. The pa-

tient’s presenting symptom usually guides the initial
choice of diagnostic test. Because most patients will
present with rectal bleeding or urinary symptoms,
colonoscopy or cystoscopy is likely to be the first test
that is obtained. We have found that history and
physical examination are the most important pre-
dictors of RUF and surgical management. This man-
agement, however, is a complex issue. It is a
decision arrived at jointly by the surgeon and patient,
given the radical nature of diversionary procedures
coupled with the knowledge that multiple opera-
tions may be required. Within our algorithm, the
first step in the management of RUF is timely fecal
diversion. Fecal diversion as definitive treatment for
RUF is unlikely to result in permanent healing. Only
one patient in our series with diversion without fistula
repair achieved closure, but unfortunately, he contin-
ued to have unbearable pelvic pain. These results
are supported by findings from previous studies.3,5,6

The usual role of fecal diversion is to alleviate infec-
tion and inflammation and possibly achieve symptom-
atic relief prior to definitive repair.5 Because the
fistulized prostate is likely infected and poorly vascu-
larized after radiation, diverting the fecal stream is
paramount as the first of a series of staged treatments.
Muscle transposition flaps at the time of primary

rectal repair, although ineffective in the one patient
in our series, have been shown to be useful in other
studies. Proper timing is imperative in order to max-
imize the chance of success. All inflammation and
infection should be eradicated prior to a muscle flap
transposition. A well-vascularized portion of tissue
placed between the urethra and the rectum theoreti-
cally decreases the chance for refistulization. How-
ever, rectal tissue must be of sufficient quality to
allow for primary closure. Once the fistula heals and
symptoms abate, one may consider takedown of FD
and/orUD after 6months.Most patients in our series
had extensive rectal damage from radiation and the
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fistula, which eliminated them as possible candidates
for repair or future diversion takedown.
Our experience confirms that there are no easy

solutions for patients with severe postradiation rectal
injury. These complications are uncommon, even at
referral centers. Therefore, a stepwise approach is
required. The surgical procedures are complex and
technically demanding, given the presence of postra-
diation fibrosis and radiated bowel. This series is the
largest of its type and illustrates the difficulty of main-
taining fecal and urinary continence in the face of
severe rectal complications after radiation. Our re-
sults are based upon our current treatment algorithm.
Although preservation of bowel continuity is ideal,
in our experience, primary repair or resection and
reanastomosis are rarely technically possible. If this
is undertaken, one must use sound intraoperative
judgment and use nonradiated colon as the proximal
portion of all anastomoses. If the patient is fortunate
enough to have a fistula above the anorectal ring,
which is repairable or resectable with a subsequent
coloanal anastomosis, this provides the greatest po-
tential for retaining intestinal continuity. Unfortu-
nately, the majority of patients will have radiation
change, distal fistulization, and necrotic and infected
tissue, which require aggressive resection.
Although this study provides important data, bias

does exist. The retrospective nature of the study and
the tertiary referral pattern at this institution led to a
higher-risk patient population. Therefore, less radical
andmore reconstructive surgerywith a greater poten-
tial for retaining intestinal and urinary continuitymay
be a reasonable management strategy. The number
of RUFs treated (nonsurgically) at our institution
along with their resolution rate is currently
unknown but anecdotally low. It is likely that even
this number is significantly affected by selection bias.
The final confounding factor centers on the fact that
86% of patients did not receive their radiation at our
institution. Data regarding the details of their radia-
tion are incomplete, and we are unable to comment
on whether radiation dose or technique played a role
in these complications.

CONCLUSION

Radiation therapy with EBRT and/or IB is a
common treatment for prostate cancer. Outcomes
are excellent in terms of oncologic control, but the
potential exists for devastating rectal complications in
a small percentage of patients. These complications,
unfortunately, may appear years after treatment. For
patients who require radical surgical intervention,

most can expect resolution of symptoms. However,
many of these patients will be burdened by permanent
fecal and, often, urinary diversion. Colorectal sur-
geons across the country will likely face this problem
more frequently as the number of irradiated men
increases. Adopting a systematic approach to diagno-
sis and stepwise operative management is ideal. Initial
surgical management of patients for whom endo-
scopic or medical therapy fails should include fecal
diversion followed by fistula repair. Unfortunately,
severe radiation-induced colorectal complications
will often require permanent diversion in order to
achieve symptomatic relief. We hope that improve-
ments in radiation therapy technology and IB tech-
niques will reduce the incidence of RUF, fecal
incontinence, and transfusion-dependent rectal
bleeding.
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Fas/FasL Play a Central Role in
Pancreatitis-Induced Hepatocyte Apoptosis
Scott F. Gallagher, M.D., Yanhua Peng, Ph.D., Krista Haines, B.A., Kathryn Baksh,
P.K. Epling-Burnette, Ph.D., Jun Yang, M.D., Michel M. Murr, M.D., F.A.C.S.

Liver injury is a clinical prognostic indicator in acute pancreatitis (AP). We have demonstrated that
Kupffer cell-derived FasL mediates liver injury during AP and sought to determine its role in AP-induced
hepatocyte apoptosis. AP was induced in National Institutes of Health (NIH) Swiss mice, C57/C57,
and Fas-/-, FasL-/- mice by a choline-deficient ethionine-supplement diet. Liver Fas, FasL, p38-
mitogen activated phosphokinase (p38-MAPK), poly-ADP ribose polymerase (PARP), and cytochrome C
were measured by immunoblotting. Apoptosis was assessed by terminal deoxynucleotidyl transferase
biotin-dUTP nick end labeling (TUNEL) and DNA fragmentation (ELISA). AP upregulated liver FasL
(4280 � 580 vs. 733 � 336), Fas (2866 � 595 vs. 649 � 111), cytochrome C (6980 � 237 vs. 903 � 156),
and PARP (6393 � 591 vs. 466 � 261) as well as increased TUNEL staining (40 � 2 vs. 14 � 1) and
DNA fragmentation (all P � 0.03 vs. control). In FasL-/- and Fas-/- mice, AP-induced upregulation of
p38-MAPK, PARP, and cytochrome C was significantly attenuated (all P � 0.01 compared to C57/C57
control). In addition, AP-induced DNA fragmentation was reduced 60% in Fas-/- and FasL-/- mice (P �
0.01 vs. C57/C57). AP induces apoptosis by transcriptional activation of Fas/FasL. AP-induced apoptosis
was significantly reduced in Fas and FasL knockout mice along with downregulation of p38-MAPK,
PARP, and cytochrome C, thereby suggesting a central role for Fas/FasL in hepatocyte apoptosis. The
manipulation of interactions between Kupffer cell–derived FasL and hepatocytes may have important
therapeutic implications. (J GASTROINTEST SURG 2005;9:467–475) � 2005 The Society for Surgery of
the Alimentary Tract

KEY WORDS: Acute pancreatitis, Fas/FasL, liver injury, hepatocyte apoptosis, p38-MAPK, PARP,
cytochrome C

INTRODUCTION

Acute pancreatitis remains a unique and intriguing
model of inflammation manifesting over a continuum
from local peripancreatic inflammation to widespread
systemic inflammatory response with distant organ
injury.1 Distant organ injury, including liver injury,
ileus, and lung injury whether from acute pancreatitis,
sepsis, or another source of systemic inflammation,
has broad-reaching clinical implications. Specifically,
liver injury is an important prognostic indicator; as
such, it has been incorporated into multiple scoring
systems used to predict the severity of illness, in this
case acute pancreatitis.
The role of extrapancreatic, macrophage-derived,

and organ-specific cytokine production is one likely
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link between localized, peripancreatic inflammation
and the systemic manifestations of pancreatitis, par-
ticularly in experimental models of pancreatitis-
induced lung and liver injury.2–6 The liver is unique,
because its resident macrophages, the Kupffer cells,
are the largest population of fixed tissue macro-
phages. We have recently demonstrated that pancre-
atic elastase, much like acute pancreatitis, upregulates
Kupffer cell TNF, FasL, and Fas expression in vitro
and in vivo.2,3 Similarly, in the in vitro model of
pancreatitis-induced liver injury, both upstream and
downstream apoptosis effector pathways are
upregulated.2,3

While FasL-induced apoptosis plays an important
role in parenchymal cell damage in alcoholic liver
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disease,7 there is very little information regarding the
mechanistic relationship between Kupffer cell–derived
Fas/FasL and the pathogenesis of the systemic mani-
festations associated with acute pancreatitis or any
other systemic inflammatory disease. The purpose of
this study was to characterize the role of Fas/FasL in
hepatocyte apoptosis during acute pancreatitis.

METHODS

Animal care was in accordance with the guidelines
established by the Department of Laboratory Animal
Medicine at the University of South Florida, a facility
accredited by the American Association for Accredita-
tion in Laboratory Animal Care. Studies were con-
ducted with approval from the Institutional Animal
Care and Use Committee as well.

Animals

Female National Institutes of Health (NIH) Swiss
mice (Harlan, Indianapolis, IN) were used for prelim-
inary investigations including FasL and Fas measure-
ments as well as apoptosis. Additionally, female C57
mice (JaxMice, The Jackson Laboratory, Bar Harbor,
ME) were purchased in three different genotypes:
C57/C57 (C57BL/6J), FasL-/- (B6MnC3-TnFsF
or C3H/HeJ-Tnfsf6), and Fas-/- (B6MRL-Tnfrsf6
or C3MRL-Tnfrsf6) for p38-mitogen activated
phosphokinase (p38-MAPK), poly-ADP ribose
polymerase (PARP), cytochrome C, and apoptosis
experiments.

Induction of Acute Pancreatitis

Acute pancreatitis was induced (n � 3 for all exper-
iments) in femaleNIH Swiss mice (10–15 g) or female
C57 mice (10–15 g) using choline-deficient ethi-
onine-supplement diet (CDE diet). The CDE diet
induces severe acute hemorrhagic and necrotizing
pancreatitis with approximately 70% mortality over
5 days. Briefly, the young mice were fasted overnight
with free access to water before beginning the CDE
diet. The special laboratory mouse food (Harlan
Taklad, Madison, WI) mixed with 5% ethionine
(Sigma, St. Louis, MO) was given to mice with a
special “J” feeder. The feeder was changed every 4
to 6 hours or sooner if found to be contaminated by
animal excrement to ensure sanitary conditions.
Livers were harvested 48 hours after initiation of

the CDE diet for all experiments, processed with
TRIzol Reagent (Invitrogen, Carlsbad, CA) for RNA
isolation and protein isolation per the package insert
instructions,8,9 and stored at �80� C prior to reverse

transcriptase–polymerase chain reaction and immu-
noblotting, respectively. In order to determine RNA
and total protein under precisely the same experimen-
tal conditions and because of the small-scale nature
of the experiments and sample sizes, RNA and total
protein were isolated from the same samples; this
method has been well established and validated in
the literature.8,9

Liver FasL, Fas, p38-MAPK, PARP,
and Cytochrome C (Immunoblotting)

Using TRIzol Reagent, total protein was isolated
frommice livers from the phenol-ethanol supernatant
collected after DNA precipitation with ethanol,9 sep-
arated by sodium dodecylsulfate-polyacrylamide gel
electrophoresis, and transferred to a nitrocellulose
membrane. Nonspecific binding was blocked with
5% bovine serum albumin (Sigma, St Louis, MO)
or 5% instant nonfat dry milk for 2 hours at room
temperature. The membranes were then incubated
overnight at 4� C with 1:1000 dilution of anti-Fas
Ligand/CD95L and 1:2500 dilution of anti-Fas/
CD95APO-1 primary antibodies (BD Biosciences,
San Diego, CA) or either 1:1000 dilution of poly-
clonal, phosphospecific p38-MAPK (Cell Signaling
Technology, Beverly, MA), 1:1000 dilution of
cleaved, monoclonal PARP (Cell Signaling Technol-
ogy, Beverly, MA), or 1:1000 dilution of sheep poly-
clonal anticytochrome C antibody (Stress Gen
Biotechnologies, Victoria, British Columbia, Canada).
Western immunoblots were completed individually
for each protein in triplicate.
Subsequently, themembrane waswashed and incu-

bated with horseradish peroxidase-conjugated anti-
mouse monoclonal antibody or polyclonal anti-rabbit
antibody according to the matching requirement of
the primary antibodies (New England Biolabs, Bev-
erly, MA) for 2 hours at room temperature. The
immunoblot was washed, the bands were detected
with an enhanced chemiluminescence kit (LumiGlo,
New England Biolabs, Beverly, MA), and each
protein was quantified individually by densitometry
using UVP Gel Documentation System (GDS) 8000
(UVP, Upland, CA). Immunoblots (n � 3) were re-
peated in triplicate utilizing positive controls pro-
vided by the manufacturers (not shown in the selected
gels). Western immunoblot band position was
confirmed by the antibody molecular weight for
each protein (FasL � 37kD, Fas � 45kD, p38-
MAPK � 43kD, PARP � 89kD, and cytochrome
C � 14kD).

DNA Fragmentation

The DNA fragmentation was measured using Cell
Death Detection ELISAPLUS (Roche, Mannheim,
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Germany), which is a photometric enzyme immuno-
assay used for the qualitative and quantitative in
vitro determination of cytoplasmic histone-associ-
ated-DNA-fragments (mono- and oligonucleosomes)
after induced cell death. Themanufacturer’s protocol
for ELISA was followed, and samples were measured
at 405 nm against a 2,2-azino-di(3-ethylbenzthiazo-
line) sulfonic acid solution as a blank with a reference
wavelength of 490 nm.

TUNEL Staining

Terminal deoxynucleotidyl transferase biotin-
dUTP nick end labeling (TUNEL) staining was
completed using the ApopTag Fluorescein Apoptosis
Detection Kit #S7110 (Serologicals Corp., Norcross,
GA). The manufacturer’s protocol for fluorescent
staining of tissue cryosections or cells using a fluores-
cent-labeled antibody was followed. Mounting
medium containing 0.5 to 1.0 µg/ml of propidium
iodide or 4′,6-diamidino-2-phenylindole (DAPI) was
applied followed by a glass coverslip for oil immer-
sion. Slides were viewed by confocal fluorescence mi-
croscopy with a dual pass filter for fluorescein
isothiocyanate using standard fluorescein excitation
(490 nm) and emission (520 nm) filters. The number
of positively stained cells was counted in 10 different
high-power fields (HPF) and averaged.

Fig. 1. Upregulation of FasL (4280 � 580 vs. 733 � 336, *P � 0.01 pancreatitis vs. sham) and Fas
(2866� 595 vs. 649 � 111, **P � 0.02) in mice livers during CDE diet–induced acute pancreatitis.

Statistical Analysis

All experiments were repeated in triplicate as noted
above in the methods; results were averaged. All
Western immunoblots were repeated in triplicate. Con-
trols were measured for each experiment; however,
controls are not shown in all figures. Data are mean�
SEM. Student’s t test was used to evaluate parametric
data. Significance for alpha was set at P � 0.05.

RESULTS
Acute Pancreatitis Upregulates FasL
and Fas (Immunoblotting)

CDE-induced pancreatitis increased liver FasL
(4280 � 580 vs. 733 � 336, P � 0.01 pancreatitis vs.
sham) and Fas (2866 � 595 vs. 649 � 111, P � 0.02
pancreatitis vs. sham) in wild type NIH mice (Fig. 1).

Acute Pancreatitis Induces Apoptosis (TUNEL
Staining and DNA Fragmentation)

Apoptosis was measured by TUNEL staining and
confirmed by DNA fragmentation. TUNEL staining
was significantly increased during acute pancreatitis
(40 � 2/hpf vs. 14 � 1/hpf, P � 0.01 pancreatitis
vs. sham, Fig. 2). Likewise, DNA fragmentation
was increased significantly during acute pancreatitis
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Fig. 2. Increased hepatocyte apoptosis (40 � 2/hpf vs. 14� 1/hpf, *P � 0.01 pancreatitis vs. sham)
during CDE diet–induced acute pancreatitis as measured by TUNEL staining. Representative photomi-
crograph of liver sections with TUNEL staining; positively stained cells appear bright (40x).

(0.36 � 0.04 vs. 0.05 � 0.01, optical density; P� 0.01
vs. sham, Fig. 3).

Acute Pancreatitis Activates p38-MAPK, PARP,
and Cytochrome C (Immunoblotting)

We investigated whether acute pancreatitis up-
regulates three proapoptotic cell signaling systems
by measuring p38-MAPK phosphorylation, PARP
cleavage, and cytochrome C. The CDE diet–induced
acute pancreatitis significantly upregulated p38-
MAPKphosphorylation (4894 � 388 vs. 1103 � 211,
P� 0.01 vs. C57/C57 control), PARP (6393 � 591 vs.
466 � 261, P� 0.01 vs. C57/C57 control), and cyto-
chrome C (6980 � 237 vs. 903 � 156; P � 0.01 vs.
C57/C57 control).

Acute Pancreatitis in FasL-/- and Fas-/- Mice
(Immunoblotting)

Because it is already established that FasL and Fas
(the receptor for FasL) are upregulated during acute

pancreatitis invitro,2,3we sought toevaluate theeffects
of FasL and Fas on the transcriptional activity of
p38-MAPK, PARP, and cytochrome C in genetically
engineered mice. In FasL-/- mice, the pancreatitis-
induced upregulation of p38-MAPK, PARP, and
cytochrome C was significantly attenuated (1747 �
54 vs. 4894 � 388, 3594 � 107 vs. 6393 � 591,
3514 � 53 vs. 6980 � 237, all P � 0.01 vs. C57/
C57 CDE) as shown in Fig. 4. Similarly, in
Fas-/- mice, p38-MAPK, PARP, and cytochrome C
were significantly downregulated (1707 � 503
vs. 4894 � 388, 1988 � 510 vs. 6393 � 591, and
1988 � 485 vs. 6980 � 237, all P � 0.01 vs. C57/
C57 CDE) as shown in Fig. 5. Representative gels
are shown in Fig. 6.

Pancreatitis Induced Apoptosis in FasL-/-
and Fas-/- Mice

Pancreatitis-induced apoptosis as measured by
DNA fragmentation was significantly reduced by
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Fig. 3. Increased hepatocyte apoptosis (0.36 � 0.04 vs.
0.05� 0.01, *P � 0.01 vs. sham) during CDE diet–induced
acute pancreatitis as measured by increased DNA fragmenta-
tion ELISA. DNA fragmentation is quantified by optical den-
sity (OD).

60% in FasL-/- mice (0.12� 0.01 vs. 0.36� 0.04, P�
0.01 vs C57/C57 CDE) as well as Fas-/- mice
(0.14 � 0.01 vs. 0.36 � 0.04, P � 0.01 vs. C57/C57
CDE, Fig. 7).

DISCUSSION

Our understanding of the systemic manifestations
of acute pancreatitis has expanded since elucidating

Fig. 4. The CDE diet induced upregulation of p38-MAPK, PARP, and cytochrome C (4894 � 388 vs.
1103 � 211, 6393 � 591 vs. 466 � 261, and 6980 � 237 vs. 903 � 156, respectively; all *P � 0.01
vs. C57/C57 control), which is significantly attenuated in FasL-/- mice (p38-MAPK: 1747 � 54 vs.
4894 � 388, PARP: 3594 � 107 vs. 6393 � 591, and cytochrome C: 3514 � 53 vs. 6980 � 237; all
**P � 0.01 vs. C57/C57 CDE).

the role macrophage-derived cytokines and pancre-
atic enzymes in the systemic progression of acute
pancreatitis. Pancreatic enzymes that are produced
in large quantities during acute pancreatitis enter the
systemic circulation via inflamed retroperitoneal lym-
phatics and subsequently stimulate the production of
proinflammatory cytokines in distant organs, specifi-
cally in the lungs and liver.1,2,4,10 Specifically, we have
shown that pancreatic enzymes, most significantly
elastase, stimulate the production of tumor necrosis
factor from the resident macrophages in the lung and
liver as well as FasL from the Kupffer cells.2–6

FasL plays a pivotal role in the pathogenesis of
various diseases and cellular apoptosis.11 We and
others have shown that FasL is produced by Kupffer
cells when treated with elastase, in vitro, and in mice
livers during cerulein-induced acute pancreatitis.2,3,12

Moreover, Kupffer cell–derived FasL induces hepato-
cyte apoptosis in vitro and in cocultures of hepa-
tocytes and Kupffer cells.2,3 Therefore, we sought to
determine the role of FasL and Fas in the pathogene-
sis of pancreatitis-induced hepatocyte apoptosis in an
experimental model of severe acute pancreatitis.
The CDE diet induces a severe, hemorrhagic, nec-

rotizing, acute pancreatitis with nearly 70% 5-day
mortality. The CDE diet–induced acute pancreatitis
upregulates FasL and Fas gene expression in mice
livers several fold and is consistent with our prior
observations in an in vivo model.2,3
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Fig. 5. The CDE diet induced upregulation of p38-MAPK, PARP, and cytochrome C (4894 � 388 vs.
1103 � 211, 6393 � 591 vs. 466 � 261, and 6980 � 237 vs. 903 � 156, respectively; all *P � 0.01
vs. C57/C57 control), which are significantly attenuated in Fas-/- mice (p38-MAPK: 1707 � 503 vs.
4894 � 388, PARP: 1988 � 510 vs. 6393 � 591, and cytochrome C: 1988 � 485 vs. 6980 � 237; all
**P � 0.01 vs. C57/C57 CDE).

Additionally, CDE diet–induced pancreatitis sig-
nificantly increased the number of apoptotic liver
cells. These findings confirm our previous observa-
tions in a cerulein-induced pancreatitis model, in
which pancreatitis-induced liver injury was mani-
fested by an increase in apoptosis as well as increased
serum levels of parenchymal liver enzymes.2,3
We further investigated apoptosis by studying up-

stream and downstream pro-apoptotic signaling
pathways; the CDE diet–induced pancreatitis upregu-
lates p38-MAPK, PARP, and cytochrome C in mice
livers. These data corroborate our previous findings

Fig. 6. CDE diet–induced pancreatitis upregulates p38-MAPK (43kD), cleaved PARP (89kD), and
cytochrome C (14kD) in C57/C57 fed CDE as compared to control mice; the activation of all signaling
systems is attenuated in FasL-/- mice and Fas-/- mice fed the same CDE diet.

of p38-MAPK and caspase-3 upregulation in a cerul-
ein-induced model of pancreatitis.2,3
We utilized genetically engineered mice to deter-

mine whether deletion of the FasL and Fas genes
impact pancreatitis-induced apoptosis. Apoptosis
was significantly reduced; in addition, all three cell
signaling systems were significantly downregulated
in FasL-/- and Fas-/- mice as compared to C57/
C57 mice.
In an in vitro model, we previously demonstrated

that antibodies to FasL reduced the severity of hepa-
tocyte injury as well as the activation of p38-MAPK
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Fig. 7. Increased DNA fragmentation (ELISA) in the livers of C57/C57 mice fed CDE diet (0.36 � 0.04
vs. 0.05 � 0.01, *P� 0.01 vs. C57/C57 controlmice fed regular chow);DNA fragmentation is significantly
attenuated in FasL-/- (0.12 � 0.01 vs. 0.36� 0.04, **P � 0.01 vs. C57/C57 CDE) as well as Fas-/-
(0.14 � 0.01 vs. 0.36� 0.04, **P � 0.01 vs. C57/C57 CDE).

and caspase-3.2,3 Our current data further supports
previous findings in the in vitromodel and support our
overall hypothesis that Fas/FasL play an important
role in pancreatitis-induced apoptosis.
FasL was thought to be predominantly expressed

in lymphocytes and natural killer cells; however, non-
lymphoid cells such as macrophages also express
FasL.13 We have documented that FasL originates
withinKupffer cells in both an in vitro model utilizing
cell cultures as well as an in vivo model of cerulein-
induced pancreatitis in which FasL production was
manipulated with gadolinium chloride, a powerful
Kupffer cell inhibitor.2,3,14 In those models, macro-
phage-derived pancreatitis clearly induced liver injury
and hepatocyte apoptosis.2,3 Our current model of
CDE diet–induced pancreatitis utilizes full liver sec-
tions to determine apoptosis by TUNEL and DNA
fragmentation; therefore, nonparenchymal cells may
be miscounted as apoptotic hepatocytes. Notwith-
standing, the purpose of the current study was to
determine which apoptotic pathways are activated by
Fas/FasL during acute pancreatitis. To that end we
surmise that Fas/FasL upregulates upstream and
downstream pathways of cellular apoptosis.
FasL binds to Fas and activates the Fas-associated

death domain, thereby unmasking the death effector
domain.15 Based on our current data, we propose that
p38-MAPK is subsequently phosphorylated, thereby
initiating a pro-apoptotic cascade that involves cleav-
age of PARP (a downstream regulator of apoptosis),

andmitochondrial pathways (cytochromeC), ultimate-
ly leading to DNA cleavage and cell apoptosis.16,17

CONCLUSION

The novel finding that acute pancreatitis upregu-
lates Kupffer cell–derived FasL and Fas transcrip-
tional activity as well as pro-apoptotic pathways in the
liver via upregulation of p38-MAPK, PARP, and
cytochrome warrants further investigation and may
shed light on regulatorymechanisms of immunocom-
petent cells as well as their role in sepsis and other
systemic inflammatory conditions. Moreover, the
ability to manipulate interactions between Kupffer
cell–derived FasL, Fas receptor, and hepatocytes may
have important therapeutic implications.

We thank the NIAAA-supportedNon-Parenchymal Liver Cell Core
(R24 AA12885) for providing Kupffer cells for tissue cultures.
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sented, and also thanks for providing me with a copy
of the manuscript. Your previous work has nicely
demonstrated the importance of Fas and Fas ligand
in a cerulein-induced pancreatitis model of liver
injury. In this study you examined liver injury in a
more severe necrotizing pancreatitis model that was
induced by a choline-deficient diet. In this model the
liver was harvested at 48 hours after the start of
the diet, and you showed the results based on a 48-
hour time point. My question is, what is the condition
of the animals at that time? Are any of them near
death, and where are they in the progression of the
disease? Also, what are the histologic features of
the pancreas and the liver at the time of organ harvest?
If these animals have any evidence of severe organ
injury by 48 hours, then some of these effects could
be mediated by systemic inflammatory cells rather
than the local Kupffer cells. So I think it is important
to know where these animals are in the course of
their disease.
Furthermore, do the histologic sections of the liver

at 48 hours show any evidence of liver necrosis, that
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is, is the liver cell death purely apoptotic or could
it be both necrotic and apoptotic? In other words, is
the cell death caspase-mediated, and have you used
any caspase inhibitors to definitely determine that
this is apoptotic cell death?
And then finally, you propose that the p38 MAP

kinase cascade is an integral mediator of the Fas/Fas
ligand signaling. Because there is substantial redun-
dancy in inflammatory-induced cell-signaling path-
ways, could other pathways such as the stress-activated
protein kinase pathway be involved, and have you
used the p38 MAP kinase inhibitor and examined the
effect on liver injury?
Thank you for allowing me to review this nice

study and congratulations on furthering our insights
about the mechanisms of pancreatitis-induced liver
injury.
Dr. Gallagher: Dr. Behrns, thank you for your

kind comments and your insightful questions. I will
try and address them in order.
As far as the condition of the mice at 48 hours and

were any of them near death, no, none of them were
near death. They were ill-appearing, and that goes for
the regular C57 CDE mice as well as the Fas Ligand
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knockout mice and the Fas knockout mice. They
exhibited the similar tendencies you would expect in
ill mice, less activity, more burrowing, their urine
was a little more concentrated, but we didn’t quantify
that, and so we didn’t look at that specifically as far
as a clinical evaluation of the severity of pancreatitis.
We picked 48 hours, because with giving mice

CDE diet there is a variable intake. We fast them
before we start the diet, but we wanted to make sure
that all the mice actually had pancreatitis. By 96
hours, or 5 days, 70% of the mice die, and so we
didn’t want to start getting into the shock and the real
big systemic manifestations to try and factor out that
possibility. So that is the reason we picked 48 hours.
As far as the histology goes, like I said, I don’t

think the mice were in shock, but we didn’t measure
that. We did look at the histology; we have done that
a long time ago in the pancreas and the liver. We
haven’t looked at it in this set of experiments. But
we do plan to investigate usingMPO andH&E stain-
ing in the future. We are working on a set of experi-

ments now, which I will talk about in the next ques-
tion a little bit as part of that set of experiments.
As far as apoptosis and necrosis goes, that is really

difficult to ferret out. We used TUNEL, we used
DNA fragmentation (ELISA) to look at that, and as
you could see in the pictures, those cells obviously
weren’t necrotic.
As far as looking at whether it is a caspase-mediated

pathway or a p38-mediated pathway, we didn’t look
at that in this set of experiments, but we have done
that before. In the last set, in the cerulein-induced,
or the CCK-induced pancreatitis, we did look at cas-
pase 3 and p38, and we did use gadolinium to try
and inhibit those things in that as well as previous
experiments in vitro where we were looking specifi-
cally at Kupffer cells and hepatocytes using gadolin-
ium as kind of a global Kupffer cell inhibitor of
cytokine production. And the current project we are
working on is an NFκB-related project where we
are looking at the cellular signaling and upregulation
of Fas ligand and if we can block NFκB.
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The aim of this study was to review the role of laparoscopic assessment in the staging algorithm of
suspected hilar cholangiocarcinoma and to identify factors highly likely to be associated with unresectable
disease. Data prospectively collected between 1992 and 2003 were analyzed. Demographics, symptoms,
preoperative radiologic staging, laparoscopic assessment, and final outcome were recorded. Yield was
defined as the number of unresectable patients detected by laparoscopic assessment divided by the
total number of patients undergoing laparoscopic assessment. Accuracy was defined as the number
of unresectable patients detected by laparoscopic assessment divided by the total number of unresectable
cases. Eighty-four patients underwent laparoscopic assessment for suspected hilar cholangiocarcinoma,
of which 20 (23.8%) underwent resection. The yield from laparoscopy alone was 24.3% (20 of 82), which
increased to 41.5% (35 of 82) with the addition of intraoperative ultrasound. The overall accuracy was
53.1% (35 of 66). The use of a preoperative radiologic staging system predicted the likelihood of
unresectable disease (P � 0.007). The use of laparoscopic assessment in the preoperative staging of patients
with suspected hilar cholangiocarcinoma is justified given it will spare 42.2% of patients an unnecessary
laparotomy. Accurate staging of cholangiocarcinoma remains a challenge, but the use of a preoperative
radiologic staging system may help to stratify a patient’s risk of unresectable disease. (J GASTROINTEST

SURG 2005;9:476–480) � 2005 The Society for Surgery of the Alimentary Tract
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Hilar cholangiocarcinoma is an uncommon tumor
with an incidence that is increasing.1 Its management
involves a complex algorithm of preoperative staging
investigations.2 The majority of patients will require
palliation,3 and thus the avoidance of unnecessary
laparotomy, from which there is significant morbid-
ity, is an important goal of preoperative staging.
Nonetheless, a significant number of patients are
found to be incurable at the time of laparotomy,3
despite the use of modern radiologic staging. Laparos-
copy with or without laparoscopic ultrasound has
been suggested as a way to minimize the incidence
of unnecessary laparotomy in the management of sus-
pected hepato-biliary-pancreatic malignancy, but its
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low yield has meant that its routine use has not been
accepted universally.4–7 Furthermore, the accuracy of
noninvasive radiologic imaging continues to improve,
which is likely to result in afurtherreduction in theyield.
There is paucity of data on the effectiveness of

laparoscopic assessment in the staging algorithm for
patients with suspected hilar cholangiocarcinoma. The
Memorial Sloan-Kettering Cancer Center (MSKCC)
group proposed a radiologic staging system based on
tumor position, involvement of surrounding vascular
structures, and the presence of lobar atrophy.3 This
has been shown to predict resectability, likelihood of
a clear resection margin, and survival.3 It has been
suggested that this same staging system may help

mailto:OJGarden@ed.ac.uk


Vol. 9, No. 4
2005 Laparoscopic Assessment of Hilar Cholangiocarcinoma 477

identify those patients in whom laparoscopic assess-
ment is likely to be beneficial.8
The aim of this study was to review the experience

of laparoscopic ultrasound for suspected hilar cholan-
giocarcinoma in a large tertiary referral center and
to identify factors that may help to select patients
who are likely to have unresectable disease.

METHODS
Data Collection

All patients with suspected hilar cholangiocar-
cinoma undergoing laparoscopic assessment were
identified from a prospectively collected database
between 1992 and 2003. The database was validated
by a retrospective case note review. Patients were
excluded if they had intrahepatic cholangiocarcinoma
or if the tumor arose from the distal third of the
common bile duct. Demographics, year of presenta-
tion (pre- or post-2000), symptoms, details of preop-
erative radiologic imaging, findings at laparoscopic
assessment, subsequent treatment, and outcome were
recorded. The reason for unresectability was docu-
mented. This was classified as peritoneal disease
(peritoneal metastases, including miliary-type nod-
ules over Glisson’s capsule, positive ascitic cytology),
distant metastases (parenchymal liver lesions and dis-
tant nodal metastases outside the resection field), or
locally advanced disease (main or bilateral portal vein
involvement not amenable to resection, hepatic artery
involvement, proximal extension of tumor such that
resection would not leave sufficient volume of func-
tioning liver). In the event of there being more than
one contraindication to resection, the cause that was
detected first was recorded; that is, peritoneal me-
tastases detected by laparoscopy were recorded rather
than intraparenchymal liver metastases detected by
laparoscopic ultrasound. This allowed the usefulness
of laparoscopic ultrasound compared with laparo-
scopy alone to be determined.
The preoperative radiologic imaging was consoli-

dated to create a T-stage (1–3) based on that pre-
viously described by Jarnagin et al.3 T1 tumors were
defined as those arising from the confluence with or
without unilateral extension into second-order biliary
radicals. T2 tumors were defined as those meeting
T1 criteria with ipsilateral portal vein involvement
with or without ipsilateral hepatic lobar atrophy. T3
tumors were defined as either those tumors arising
from the confluence with unilateral extension into
secondary biliary radicals and contralateral involve-
ment of either second-order biliary radicals, portal
vein or hepatic lobar atrophy, or tumors arising from
the confluence with bilateral or main portal vein
involvement.

Due to the long period over which this study was
conducted, the preoperative radiologic assessment
evolved over time, but all patients underwent either
abdominal ultrasound or contrast-enhanced com-
puted tomography (CE-CT) and cholangiography,
whereas 57 patients underwent additional angiogra-
phy. Only a few of the most recent patients have
undergone magnetic resonance imaging.

Surgical Laparoscopic Technique

Standard laparoscopy was performed to assess
the peritoneal cavity. In addition, intraoperative la-
paroscopic ultrasonography was used to assess the
liver parenchyma and the local extent of the tumor
to determine the presence of vascular invasion (arte-
rial or venous) and the proximal extent of the tumor
within the biliary tree. Routine nodal sampling was
not undertaken unless there was evidence of macro-
scopic disease.

Statistical Analysis

Continuous data are presented as median (95%
confidence interval [CI]) and analyzed by Mann-
Whitney U. Nominal data were compared by Fisher
exact or χ2 tests. Levels of significance were P� 0.05.
Data were analyzed using StatView version 5 (SAS
Institute, Cary, NC). Yield was defined as number of
unresectable patients detected at laparoscopic assess-
ment divided by the total number of patients who
underwent laparoscopic assessment. Accuracy was de-
fined as number of unresectable cases detected by
laparoscopic assessment divided by the total number
of unresectable cases. Unresectability was defined as
metastatic disease, locally advanced disease preclud-
ing resection, the presence of a carcinoma in those
being assessed for a liver transplant (given this is a
contraindication to transplantation).

RESULTS

Between March 1992 and November 2003, 235
patients were assessed with suspected hilar cholangio-
carcinoma; following radiologic imaging; 122 patients
(51.9%) were considered resectable. Eighty-four pa-
tients (68.9%) underwent laparoscopic assessment as
part of their preoperative staging (Fig. 1). Themedian
age was 62 years (range, 59–64 years), and 50 (59.5%)
were male. Twenty patients (24.1%) were ultimately
resected, of whom 2 underwent liver transplantation.
Eight patients had negative resection margins, 10
patients had positive resection margins, in 1 there
was no evidence of malignancy, and in the remaining
patient it was unknown. In 12 patients with locally
advanced disease, no histology was obtained.
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Fig. 1. Outcome following laparoscopic assessment for suspected hilar cholangiocarcinoma. *Only one
patient had intraparenchymal liver metastases detected by laparoscopic ultrasound; five had microscopic
nodal involvement outside the field of resection.

The results of the laparoscopic assessment and ulti-
mate outcome are shown in Fig. 1. The overall yield
(one patient, excluded as benign disease was diag-
nosed at laparoscopy) was 42.2% (35 of 83), and the
accuracy was 53.1% (35 of 66). The yield from laparo-
scopy alone (a further patient was excluded as the
cause of unresectability not specified) was 24.3% (20
of 82), which increased to 41.5% (34 of 82) with
the addition of laparoscopic ultrasound. The yield of
laparoscopic assessment did not differ when compar-
ing those performed within the past 4 years (2000–
2003) with those performed before 2000 (14 of 36
versus 19 of 38, P � 0.337).
Twenty patients (23.8%) were staged by preopera-

tive radiologic imaging as T1, 41 patients (48.8%) as
T2, and 18 patients (21.4%) as T3, and 5 patients
(6.0%) were unknown. The proportion of patients
resectable by laparoscopic criteria and ultimately
resectable by T stage is shown in Table 1. Those
patients staged radiologically with preoperative T3
disease were more likely to be unresectable than those

with T1 (1 of 17 resectable versus 8 of 17 for T1
disease, P � 0.007) and T2 (1 of 17 resectable versus
11 of 37 for T2 disease, P � 0.050) disease. Similarly,
laparoscopic assessment was more likely to detect
unresectable disease in patients who were staged pre-
operatively as T3 disease compared with those with
T1 (11 of 16 T3 unresectable versus 5 of 19 of T1,
P � 0.012) or T2 (11 of 16 T3 unresectable versus
15 of 40 of T2, P � 0.034) disease. There was no
difference in the frequency of unresectable disease at
the time of laparoscopic assessment (P � 0.396) or
at laparotomy (P � 0.216) between T1 and T2 staged
disease. The reason for unresectability differed be-
tween patients staged with T3 tumors and those with
T1-2 tumors in that there was a higher proportion
of metastatic disease compared with locally advanced
disease in the T1-2 tumors (22 of 32 had metastatic
disease versus 4 of 15 for T3 tumors, P � 0.007).
Neither symptoms (pain or weight loss) nor the

presence of a mass on CE-CT correlated with either
laparoscopically assessed resectability or ultimate re-
sectability (Table 2).
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Table 1. Numbers of patients resectable by
laparoscopic criteria and ultimately resected by T stage

T1 T2 T3
Resectable (n � 19) (n � 41) (n � 18)

By laparoscopic criteria* 14/19 25/40 5/16
Number ultimately 8/17 11/37 1/17
resected†

*Where denominator is less than total, it is due to exclusion of patients
due to technical failure of laparoscopic assessment or due to identifica-
tion of benign disease at the time of laparoscopy (one patient).
†Where denominator is less than total, it is due to patients being unfit
to proceed to laparotomy despite resectable disease being suggested
by the laparoscopic assessment.

A subgroup analysis of those who had locally ad-
vanced disease or were ultimately resected was con-
ducted to determine whether the presence of a stent
affected either laparoscopic assessment or ultimate
resectability.Therewas nodifference in the frequency
of those assessed to be resectable at the time of
laparoscopic assessment (9 of 13 with no stent versus
21 of 29 with stent, P � 0.999) or resected at time
of laparotomy (7 of 13 with no stent versus 13 of
29, P � 0.741).
Of the 38 patients who did not undergo laparos-

copy, 18 were ultimately resected, which was signif-
icantly greater than those undergoing laparoscopy
(P � 0.012). Eighteen were staged preoperatively as
T1, 11 as T2, and 3 as T3, and in 6 cases, it
was unknown. Those in whom laparoscopy was
omitted had a higher proportion of T1 tumors by
preoperative staging compared with those undergo-
ing laparoscopy (P � 0.007).

DISCUSSION

Hilar cholangiocarcinoma remains a challenging
condition to treat. The majority of patients will only

Table 2. Relationship of symptoms or presence of a mass on contrast-enhanced computed tomography at
presentation to laparoscopically assessed resectability and ultimate resectability at time of laparotomy

Laparoscopically assessed resectable Ultimately resected

Symptom Yes (n � 44) No (n � 35) P Yes (n � 20) No (n � 54) P

Pain 0.575 0.555
Yes 23 16 11 26
No 20 18 8 26

Weight loss 0.759 0.612
Yes 29 20 14 30
No 15 12 6 20

Mass on CE-CT 0.537 0.363
Yes 25 20 11 32
No 17 10 9 16

Where numbers are less than denominator, it is due to incomplete datasets.

be suitable for palliative measures,3 which in the main
can be performed without the need for laparotomy,
although there is a subgroup who may benefit from
surgical biliary bypass.9 Staging laparoscopic assess-
ment has been shown to reduce hospital stay for
thosewith incurabledisease,8 but studies regarding the
benefit of laparoscopy for patients with suspected
hilar cholangiocarcinoma is scarce.7,8,10–12
The current study has shown that the accuracy of

laparoscopic assessment for suspected hilar cholangi-
ocarcinoma was 53% and that the overall yield was
42%. Thus, the routine use of laparoscopic assess-
ment for suspected hilar cholangiocarcinoma may
spare up to 42% of patients an unnecessary laparot-
omy. These figures were considerably better than
those reported by the only other large study of lapa-
roscopic assessment for hilar cholangiocarcinoma,8
in which the accuracy was 42% (14 of 33) and the
yield was 25% (14 of 56). Possible reasons for this
discrepancy include differences in the quality of pre-
operative imaging, selection criteria for laparoscopy,
and criteria for determining unresectability. Cer-
tainly the MSKCC data were gathered over a shorter,
more contemporary period of time; however, in the
current study, there was no decrease in the yield from
laparoscopic assessment in the two time periods ana-
lyzed. During this study period, 48% were thought
to be unresectable following radiologic assessment, a
rate much higher than that previously reported by the
MSKCC group (29%).3 The criteria for considering
laparoscopy or resection will also affect the yield.
Those undergoing laparoscopy had a significantly
higherT stage, suggesting that a selectivepolicywas in
place. The overall percentage of patients (all patients
coming forward for possible resection) with T3
tumors was greater in the current study (19%) com-
pared with that reported by Weber et al8 (7%). This
may reflect differing referral patterns and criteria for
nonresectability on preoperative imaging.
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The addition of intraoperative ultrasonography at
the time of laparoscopy has been suggested as ameans
of increasing the yield by determining locally advanced
disease or parenchymal liver metastases; however, its
use remains to be fully elucidated. The MSKCC
study8 did not detect any patients who benefited
from the addition of laparoscopic ultrasound, whereas
others have reported benefit in only isolated
cases.11,12 The current study detected only one patient
with an intraparenchymal liver metastasis in the ab-
sence of disease not detectable by laparoscopy, but it
did detect 13 patients in whom the management was
changed due to locally advanced disease (Fig. 1).
Thus, laparoscopic ultrasound increased the yield
from 24% to 42% compared with laparoscopy alone.
Despite this, the major reason for unresectability at
laparotomy following laparoscopic assessment was
locally advanced disease; furthermore, 10 of the 19
patients undergoing resection had positive resection
margins, indicating that in practice it is not easy to
accurately assess local invasion. The presence of a
stent did not seem to alter the accuracy of assessment
of locally advanced disease. In two patients with pri-
mary sclerosing cholangitis whowere under consider-
ation for liver transplantation, it failed to detect
underlying malignancy, and in one case, it failed to
differentiate from benign disease.
The MSKCC-proposed preoperative radiologic T

staging system3 correlated well with an increased rate
of unresectability with advancing T stage. Perhaps of
greater interest was that metastatic disease was more
likely to be the reason for unresectability in T1 and
T2 tumors, whereas for T3 tumors, it was mainly as
a result of locally advanced disease. This raises the
possibility of diversity of biological behavior within
these tumors. This pattern of spread may also allow
targeted use of laparoscopic assessment. It has been
shown that those patients with locally advanced dis-
ease have significantly longer median survival (17
months) compared with those with metastatic disease
(3–5 months).8 It has been also suggested that those
with an expected survival of greater than 6 months
may benefit from surgical palliation in the form of a
segment III bypass because it provides better long-
term palliation.8,9 Those patients withT3 diseasemay
benefit from a laparoscopy alone and in the absence
of metastatic disease might directly proceed to lapa-
rotomy for trial dissection. A segment III bypass
might be considered for unresectable tumors if this
is considered feasible. Those patients with T1-2
tumors aremore likely to benefit from staged laparos-
copic ultrasound assessment. Although the yield will
be lower, patients are less likely to proceed to laparot-
omy in the event of metastatic disease and this would
enable better use of valuable operating time. The

presence of symptoms of advanced malignancy or
the presence of a mass on CE-CT did not predict
resectability or help in selecting patients who may
benefit from laparoscopic assessment.
In conclusion, the use of laparoscopic assessment

in preoperative staging of suspected hilar cholangio-
carcinoma is justifiable, as it would spare 42.2% of
patients an unnecessary laparotomy. The accuracy,
however, remains only fair, particularly with regard
to identifying locally advanced disease. Whether se-
lective use based on preoperative radiologic staging
can improve the efficiency of treatment for these pa-
tients may depend on individual institutions referral
patterns, criteria for resection, preferred method of
palliation, and operating theatre set-up. The accurate
staging of cholangiocarcinoma remains a consider-
able challenge.
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The Role of Ciprofloxacin in Prolonging
Polyethylene Biliary Stent Patency: A MultiCenter,
Double-Blinded Effectiveness Study
Gabriel Chan, M.D., Jeffrey Barkun, M.D., C.M., M.Sc., Alan N. Barkun, M.D., C.M.,
M.Sc., Eric Valois, R.N., Albert Cohen, M.D., Gad Friedman, M.D., C.M., Jose Parent,
M.D., C.M., Jonathan Love, M.D., Robert Enns, M.D., Vicky Baffis, M.D., C.M., Mansour
Jabbari, M.D., Peter Szego, M.D., Larry Stein, M.D., Neena Abraham, M.D., M.Sc.

Plastic stents are the mainstay of the palliation of malignant jaundice but are complicated by recurrent
obstruction. Previous trials have failed to demonstrate any improvement in patency with the use of
antibiotics. Patients withmalignant jaundice were randomized in a double-blind fashion, after polyethylene
stent insertion, to receive ciprofloxacin or placebo. After successful stent decompression, there were 50
patients in the treatment arm and 44 in the placebo. There were 14 (33%) episodes of stent occlusion
in the ciprofloxacin group versus 23 (49%) in placebo (χ2 test, P � 0.115). There was no significant
difference in patency (log-rank test, P � 0.17). There were significantly fewer episodes of cholangitis
with ciprofloxacin: 10 (23%) versus 21 (42%) in the placebo (P � 0.047). The ciprofloxacin group also
demonstrated a significant improvement in the Social Function domain of the SF-36 Quality of Life
Survey at 1 month (paired T test, P � 0.03). The other domains of the SF-36 were not different, nor
was survival (log rank, P � 0.80). There is insufficient evidence to show that prophylactic ciprofloxacin
can prolong plastic biliary stent patency. The observed trends suggest that ciprofloxacin significantly
decreases the incidence of cholangitis and results in improvements in certain aspects of quality of life.
( J GASTROINTEST SURG 2005;9:481–488) � 2005 The Society for Surgery of the Alimentary Tract

KEY WORDS: Stents, biliary, obstructive jaundice, ciprofloxacin, quality of life

Primary biliopancreatic cancers bear an ominous
prognosis, even when diagnosed at an early stage.
Pancreatic cancer is responsible for a significant
burden of such disease: it is the fifth most deadly
cancer despite being only the 11th most common.1
This is in part attributable to the observation that
most patients present for treatment at an unresectable
stage. Almost half of patients already have liver or
other distant metastases at diagnosis, and more than
80% of the remaining patients have locally advanced
tumors.2 The poor outlook for patients who present
with biliary obstruction has thus focused therapeutic
efforts at improving the palliation of symptoms.
Malignant jaundice is associated with a number of
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physiologic impairments,3 including renal failure4
and immunosuppression.5 Yet, the jaundice, pruri-
tus, anorexia, and pain cause the greatest loss of a
patient’s quality of life.6,7 Pain and anorexia can be
difficult to manage clinically, but decompression of
an obstructed biliary tree results in improvements in
pruritus and jaundice.6–10 In fact, two groups, includ-
ing our group, have shown that palliative biliary
decompression is associated with significant improve-
ments in the quality of life of such patients.8,11
Insertion of a plastic polyethylene stent endoscopi-

cally is the most widely practiced method of palliation
for malignant biliary obstruction in North America,
even though the use of metal stents has increased
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over the past few years (A.N. Barkun, personal
communication). Metal stents have superior pat-
ency,10 but direct cost, permanency, and increased
expertise have limited their use. The main limitation
of plastic stents is obstruction, and possibly cho-
langitis, which frequently antedates a patient’s
death.9,12–15 Clinical and animal studies have exam-
ined the effect of altering the stent size, shape, or
materials or prescribing adjuvant treatments such as
an antibiotic and/or a choleretic agent. Unfortu-
nately, no change has been conclusively beneficial.
The purpose of the current randomized trial was to
examine a new strategy: we propose to sterilize bile
with ciprofloxacin before stent insertion and thereaf-
ter continue a chronic maintenance ciprofloxacin
therapy. The primary outcome is the duration of
stent patency.

METHODS
Participating Centers

We report a placebo-controlled, double-masked,
parallel-arm, randomized clinical trial conducted at
the following Canadian centers: the Royal Victoria
and Montreal General hospital sites of the McGill
University Health Centre (Montreal, Quebec), the
Sir Mortimer B. Davis–Jewish General Hospital
(Montreal, Quebec), The Queen Elizabeth II Health
Science Centre (Halifax, Nova Scotia), and St. Paul’s
Hospital (Vancouver, British Columbia).

Selection Criteria

All patients who presented to one of the five partic-
ipating hospitals were offered entry into the trial if
they had met all of the following inclusion criteria:
obstructive jaundice due to unresectable malignancy,
absence of any previous biliary drainage procedure,
and a signed informed consent. Patients were ex-
cluded if there was any contraindication to undergo-
ing endoscopic retrograde cholangiopancreatography
(ERCP), a known allergy to ciprofloxacin, significant
renal failure (less than one third of estimated creati-
nine clearance), acute hepatic insufficiency, preg-
nancy, uncorrected coagulopathy, or concomitant use
of theophylline, iron, sucralfate, glyburide, proben-
ecid, cyclosporin, antacids, or calcium.

Intervention and Randomization

Allpatientswereadministeredciprofloxacin750mg
PO as prophylaxis within the 4 hours preceding the
procedure. At the time of ERCP, a Cotton-Leung
or Cotton-Huibregtse polyethylene stent (Wilson-
CookMedical, Winston-Salem, NC), size 10 French,

was inserted. Successful initial ERCP stent placement
was defined as the demonstration of drainage of
most of the injected contrast media from the biliary
system into the duodenum within 5 minutes of place-
ment. Patients were randomized in a 1:1 ratio to
either ciprofloxacin 500 mg or placebo (of identical
appearance) orally twice daily. All medications were
administered until the patient ultimately developed
stent blockage, died, could no longer take oral medi-
cation, or was lost to follow-up. Randomization was
carried out by the use of concealed computer-gener-
ated random numbers and was stratified according
to the location of malignant obstruction (lower two
thirds versus upper third of the biliary tree) and by
center. The medication was prepared by a third
party to ensure masking.

Patient Follow-up

Patients were followed in an outpatient clinic at 7
days after stent insertion andmonthly thereafter, until
stent occlusion, death, or loss to follow-up. A drop
in bilirubin level of greater than 20% over the first
week was considered to represent satisfactory drain-
age and was a criterion for maintenance in the trial,
as previously suggested.10We postulated that patients
not exhibiting a drop in bilirubin, despite adequate
stent placement,mighthavebeen jaundicedbecauseof
the presence of clinically occult livermetastases rather
than biliary obstruction or had experienced early stent
dysfunction such as slippage or unsuspected inade-
quate initial placement—all situations that would
make it impossible to validly assess the primary out-
come. Thus, these cases were excluded from analysis.
Patients who were lost to follow-up before the day-
7 visit were also excluded as noncompliant. At each
visit, recorded clinical data included symptoms, blood
chemistry measurements, and the SF-36 Quality of
Life questionnaire. Compliance was ensured by pa-
tient interviews and the return and pill counts of
prepackaged medication bottles.

Outcome Measures

The primary outcome measure was the develop-
ment of stent occlusion. This was suspected if the
patient presented with either jaundice (recurrent or
worsening) or cholangitis (upper abdominal pain,
jaundice, and fever or flu-like symptoms). Serum bio-
chemistry tests and an abdominal ultrasound were
also performed. An ERCP was performed to assess
pneumobilia and bile flow into the duodenum. ERCP
findings were used to establish the diagnosis of stent
occlusion and the stent was changed. Patients were
followed after they had reached the primary out-
come to measure secondary outcomes, including
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mortality and morbidity (infection, hemorrhage, ob-
struction, or perforation) and quality of life measure-
ments, or were lost to follow-up. At this point,
patients were treated according to the standard of
care.

Statistical Analyses

All inferential statistical analyses were carried out
using the Student’s t test for continuous variables
and χ2 test for categorical variables. Stent patency and
patient survival were analyzed by the Kaplan-Meier
method and compared by the log-rank test. For the
analysis, patients were censored if they died with a
patent stent or were lost to follow-up. Statistical sig-
nificance was taken at P� 0.05. An intention-to-treat
analysis was carried out.
Sample size calculation before start of the trial,

allowing for a 20% dropout rate, had estimated that
patient accrual of 150 patients in each group would
be sufficient to detect a 20% difference in stent clog-
ging for an α of .05 and a power of 80%. We allowed
for a dropout rate of 20%.

RESULTS
Patient Population

One-hundred thirty-five patients were ultimately
recruited in this study with 70 patients randomized
to the placebo group and 65 to the ciprofloxacin
group. Ten patients subsequently underwent surgery
after randomization in an attempt at tumor resection
and were excluded. Four patients had a complica-
tion related to the ERCP, including one duodenal
perforation, one hemorrhage, one dislodged stent,
and one failure of cannulation after an invalid initial
randomization. Thirteen patients were lost to follow-
up, of whom four dropped out on the advice of the
treating oncologist. Further, 14 patients had persis-
tent or worsening jaundice 1 week after initial ERCP
despite confirmed proper stent placement and thus
were excluded from the rest of the analysis. These
patients who did not respond to biliary decompres-
sion were assumed to have hepatic metastases.
In the final analysis, there were 50 patients in the

placebo group and 44 in the ciprofloxacin group.
The study was stopped due to a combination of study
fatigue and competing trials that limited further ac-
crual. Characteristics of the excluded patients were
similar in both groups and are not discussed further.
The CONSORT diagram is shown in Fig. 1.
The two groups were comparable in terms of base-

line characteristics that included mean age, gender,
American Society of Anesthesiologists classification,
and the prevalence of symptoms such as fatigue,

nausea, vomiting, pruritis, weight loss, and abdominal
pain. Upper gastrointestinal obstruction was uncom-
mon in either group. The location of biliary obstruc-
tion in the majority of cases was in the distal two
thirds (80% of placebo versus 88% of ciprofloxacin).
Obstruction was secondary to pancreatic cancer in
56% and 60%, respectively. Blood chemistry values
were similar in both groups at baseline, including
total bilirubin, alkaline phosphatase, creatinine, AST,
and ALT (Table 1).

Outcomes

StentOcclusion. There were 22 (49%) stent occlu-
sion in the placebo group and 14 (33%) in the ci-
profloxacin group (P � 0.115). The median durations
of stent patency were similar: 92 days in the placebo
group and 101 days in the ciprofloxacin group (Table 2).
Life-table analysis of the duration of stent patency
failed to show any significant difference between the
two groups (log-rank test, P � 0.17) (Fig. 2).
Episodes of Cholangitis. There was a statistically

significant decrease in the number of episodes of cho-
langitis in the ciprofloxacin group (10 episodes [23%])
compared with placebo (21 episodes [42%]) (log-rank
test, P � 0.047) (Table 2).
Survival. The median patient survival was 126

days in the placebo group and 140 days in the ci-
profloxacin group. Analysis of patient overall survival
using the Kaplan-Meier method did not show any
significant difference across groups (log-rank test,
P � 0.80) (Fig. 3).
Quality of Life. In total, 15 patients in the placebo

group and 16 patients in the ciprofloxacin group ade-
quately completed the questionnaire at baseline and
at 1-month follow-up. There was no statistical differ-
ence between the two groups at baseline for any of
the individualmeasures or the component summaries.
After 1 month, the ciprofloxacin group demonstrated
a significant improvement in Social Functioning com-
pared with the placebo group (P � 0.031). This was
the only measure for which one group demonstrated
an improvement while the other worsened. There
was no statistical difference between the two groups
for the other measures of Physical Functioning,
Physical Role, Bodily Pain, General Health, Vitality,
Emotional Role, and Mental Health. There also was
no difference for the summary scores of the physical
component summary or the mental component sum-
mary (Table 3).

DISCUSSION

There are a limited number of treatment options to
offer to patients with malignant obstructive jaundice,
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Fig. 1. CONSORT diagram: a randomized clinical trial of the use of ciprofloxacin in prolonging plastic
stent patency in malignant jaundice.

and palliation of symptoms remains the primary goal.
Available methods of biliary decompression include
surgical bypass, percutaneous drainage, and endo-
scopic drainage. In several randomized trials, surgery
has been found to be associated with greater early
morbidity and mortality, but more prolonged relief
of jaundice. Consequently, operative management is
reserved for a minority of patients who are expected
to survive “longer” than 6 months.16–19
Biliary endoprosthesis insertion is thus the most

common method of palliation, and an ERCP ap-
proach has been found to be superior to the transhe-
patic route.20 Polyethylene (plastic) endobiliary stents
are most commonly used9,21 even though expandable
metal stents are associated with a significantly longer
patency.22,23 The reason for this is that they are ini-
tially less expensive and easier to manipulate. Regard-
less of the type that is used, all biliary stents have a

significant risk of obstruction. This is a major cause
of inadequate palliation and unwelcome hospital ad-
mission in a patient with a limited life expectancy.24
For this reason, avoidance or delay of plastic stent
blockage has been a principal focus of clinical re-
search, particularly as it relates to quality of life.11,21
Microscopic studies of occluded stents have demon-
strated the formation of a bacterial biofilm that is
adherent to the stent lumen.25–27 It is composed of a
matrix of fibrillar anionic products and bacterial cells
for which bacterial enzymatic activity leads to a depo-
sition of crystals and subsequently to the formation
of biliary sludge, which obstructs the lumen. As a
consequence, strategies for the prevention of stent
blockage have addressed stent design, and bile com-
position or bacterial factors. The modification of
stents, in terms of side holes, position, and texture,
has yet to yield an appreciable and consistent clinical
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Table 1. Patient characteristics

No. (%) Assigned No. (%) Assigned
to Placebo to Ciprofloxacin

Characteristic (n � 50) (n � 44)

Age, mean [range] (yr) 73.4 [40–93] 71.3 [52–94]
Male 23 (46) 24 (55)
Fatigue 43 (86) 37 (84)
Nausea and Vomiting 20 (40) 18 (41)
Pruritis 32 (64) 30 (68)
Weight loss 40 (80) 39 (89)
Abdominal pain/ 28 (56) 27 (61)
tenderness

Upper gastrointestinal 2 (4) 3 (7)
obstruction

Site of obstruction
Distal third 33 (66) 33 (75)
Mid third 8 (16) 8 (18)
Hilar 8 (16) 2 (5)
Intra hepatic 1 (2) 1 (2)

Malignancy
Ampullary 6 (12) 2 (5)
Pancreatic 29 (58) 27 (61)
Metastases 5 (10) 8 (18)
Klatskin’s 2 (4) 0 (0)
Cholangiocarcinoma 5 (10) 6 (14)
Other 3 (6) 1 (2)

Total bilirubin (µmol/L) 265 294
AST (U/L) 160 198
ALT (U/L) 197 13
ALKP (U/L) 749 640
Creatinine (µmol/L) 93 83

benefit.28–33 A randomized trial comparing 10 F to
11.5 F stents found no statistical difference between
a mean patency rate of 3 and 4 months, respectively.
The length of the stent was found not to have
any relationship with outcomes of obstruction, when
comparing short (� 8 cm) and long (�9 cm) lengths.34
AlthoughUCDAcan improve biliary flow in vitro,35 it
has been found to be clinically ineffective28 in pro-
longing stent patency.

Table 2. Outcomes

Placebo Ciprofloxacin P

Stent occlusion (%) 23 (49) 14 (33) 0.115*
Cholangitis (%) 21 (42) 10 (23) 0.047*
Median duration of 92 [72.8] 101 [134.9] 0.169†

patency, days [SD]
Median survival, 126 [167.7] 140 [194.1] 0.803†

days [SD]

*χ2 test.
†Log-rank test.

Fig. 2. Kaplan-Meier estimates of stent patency.

The addition of an antibiotic, norfloxacin, to urso-
deoxycholic acid had initially demonstrated promis-
ing results in a trial by Barrioz et al.36: with respect
to patency, 49 weeks (antibiotic and choleretic
treatment) versus 6 weeks (conservative treatment),
and for median survival, 67 versus 18 weeks, respec-
tively. However, in this trial, the characteristics of
the patients in the two arms were not uniform, as
there were more patients with cholangiocarcinoma
in the drug group. Also, the limited small sample size
(20 patients randomized) made the possibility of a
type I error too great to ignore. Multiple subsequent
studies have in fact failed to duplicate these results37–41
while using a variety of protocols. These studies
included another choleretic agent, Rowachol,38 and
several antibiotics such as norfloxacin,36,41 ofloxacin,37
and ciprofloxacin.38–40

Fig. 3. Kaplan-Meier estimates of overall survival.
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Table 3. SF-36 Quality of life questionnaire

SF-36 Measure Mean Score Placebo (n � 15) Ciprofloxacin (n � 16) P Value*

Physical functioning Baseline 46.0 51.3
Month 1 49.0 56.3
∆ 3.00 5.07 0.784

Role physical Baseline 28.3 28.1
Month 1 35.0 33.3
∆ 6.67 5.00 0.898

Bodily pain Baseline 47.3 58.6
Month 1 49.6 58.5
∆ 2.33 0.00 0.811

General health Baseline 49.9 38.8
Month 1 53.1 43.7
∆ 3.17 4.92 0.747

Vitality Baseline 46.3 42.8
Month 1 35.7 34.1
∆ �10.7 �8.75 0.770

Social functioning Baseline 60.8 62.5
Month 1 53.3 69.5
∆ �7.03 7.50 0.031

Emotional role Baseline 44.4 33.3
Month 1 54.4 45.6
∆ 10.0 16.7 0.700

Mental health Baseline 53.3 53.3
Month 1 56.3 53.8
∆ 2.93 0.50 0.490

Physical component summary Baseline 42.356 37.358
Month 1 47.273 42.765
∆ 4.917 5.406 0.892

Mental component summary Baseline 35.718 36.791
Month 1 34.120 34.926
∆ �1.599 �1.866 0.898

No significant difference between mean scores of the treatment and placebo groups at baseline by Student t test.
*Student t test for separate variance (95% confidence interval, 1.46–27.60).
Numbers in bold indicate a statistically significant result.

Ciprofloxacin, a quinolone antibiotic, has excellent
oral bioavailability, exhibits strong biliary penetration,
and is bactericidal against bacterial flora commonly
associated with cholangitis. A combination of ci-
profloxacin and Rowachol did not find any benefit to
preventing stent occlusion.38 In a trial of ciprofloxacin
alone versus placebo, no benefit in patency prolonga-
tion could be found.39 On meta-analysis of these two
trials examining ciprofloxacin, the pooled results of
the two trials38,39,42 did not demonstrate any advan-
tage, but in each case, a type II error could not be
excluded because of the small combined number of
patients randomized (n � 106). No quality of life
measurement has been reported previously.
Based on these studies, we derived the following

trial strategy. First, we used an appropriate antibiotic
before any biliary manipulation to sterilize the biliary
system, thus possibly delaying early bacterial biofilm
formation. All patients were thus given a large dose of

ciprofloxacin (750 mg), before the initial procedure
and stent placement. Second, we monitored the inci-
dence of cholangitis, in addition to stent blockage,
and defined it pre-hoc, as a major end point. We
thought this could represent a proxy measure of
the clinical effectiveness of the antibiotics, although
the primary outcome of our trial remained stent
blockage. Third, an analysis was carried out of the
effect of the antibiotic treatment on quality of life.
The randomization scheme was stratified by center
and, according to the location of the malignant ob-
struction, to minimize the likelihood of any possible
sources of confounding.
We were unable to show a significant difference

(P � 0.05) in stent patency between the ciprofloxacin
and placebo groups by log-rank analysis. This is partly
explained by the observed duration of stent patency in
the control group (92 days), which was much greater
than anticipated. There may be a trend favoring the
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treatment group beyond 200 days, but the number
of patients surviving at this time is small and no con-
clusive statement is possible. The two previous
trials38,39 and a meta-analysis also did not show a
significant difference in duration of stent patency.42

As with the previous trials, we were unable to reach
the targeted sample size of 150 patients in both arms,
despite the inclusion of multiple centers: although
this study is the largest to date, it remains underpow-
ered (40%) and is still not able to exclude the presence
of a β-error.
We did observe a significant decrease in the inci-

dence of cholangitis in patients receiving ciprofloxa-
cin (23% versus 42% in the placebo, P � 0.047). The
fact that this benefit was not translated into prolonged
stent patency may point to the multifactorial nature
of stent occlusion.
The administration of prophylactic antibiotics had

no effect on overall survival (P � 0.80), and none
had been expected since biliary drainage has never
been shown to alter the progression of the cancer. Any
survival advantage gained from a decreased incidence
of cholangitis was thus minor in the face of terminal
cancer, because an occluded stent can usually be suc-
cessfully replaced.
Perhaps the most important patient-centered

result of the trial relates to the analysis of quality of
life, which was performed with a nonspecific, widely
used score: the SF-36 health-related questionnaire. In
a previous report based on 50 patients with advanced
hepatobiliary cancer, we had already demonstrated
that a successful decompression and improvement in
the symptoms of biliary obstruction11 were associated
with improvement in the Social Functioning measure
of the SF-36. This had been observed even though
the physical and mental composite scores had not
been sensitive to a change in biliary symptoms. Once
again in this trial, there was no significant difference in
the physical and mental composite scores and there
was a significant benefit specific to the scale of Social
Functioning (95% confidence interval, 1.46–27.60)
favoring the ciprofloxacin group. This scale of the
SF-36 is based on the patient’s perception of their
personal and public interactions. It can be hypothe-
sized that a diminished level of acute or sub acute cho-
langitismay have contributed inmaking the treatment
group patients more apt to feel comfortable socially.
We understand, however, that this finding does not
necessarily signify that the patients’ overall quality of
life was favorably affected.
The dismal prognosis of these patients, their rap-

idly deteriorating quality of life, and the aversion
to long-term study follow-up will remain significant
limitations to any future trials.

CONCLUSION

There is insufficient evidence to show that prophy-
lactic ciprofloxacin can prolong the duration of plastic
biliary stent patency. The observed trends do suggest
that ciprofloxacin can significantly decrease the inci-
dence of cholangitis and result in improvements in
certain aspects of quality of life.

The authors thank Joanne Castonguay (Cancer Registry, MUHC)
and Myriam Martel (Division of Gastroenterology, MUHC).
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Selective Portal Vein Clamping for Radiofrequency
Ablation of Hepatocellular Carcinoma With Portal
Vein Invasion
Kenneth S. Chok, M.B.B.S., M.R.C.S., Kenneth C. Ng, M.B.B.S., F.R.C.S.(Edin), F.R.A.C.S.,
Chi Ming Lam, M.S., F.R.C.S.(Edin), Kelvin K. Ng, M.B.B.S., F.R.C.S.Ed.(Gen), Ronnie T.
Poon, M.S., F.R.C.S.(Edin), F.A.C.S., Sheung Tat Fan, M.S., M.D., Ph.D., F.R.C.S.(Edin &
Glasg), F.A.C.S.

Surgical resection provides potential cure for patients with hepatocellular carcinoma. Unfortunately,
resection is suitable in only about 10–37%of patients because of the limited hepatic functional reserve from
the underlying chronic liver disease in the majority of patients. Survival of patients with unresectable
diseases, especially those with portal vein tumor invasion, remains very poor. Radiofrequency ablation
(RFA) is a form of locoregional therapy that allows a selected group of previously inoperable patients
to be treated. However, problems with RFA leading to induced portal vein thrombosis have been
reported in the literature. Nevertheless, patients with portal vein tumor invasion may be considered
for radiofrequency tumor ablation to improve survival. We report the case of a patient with hepatocellular
carcinoma with left portal vein invasion. Complete tumor ablation was achieved after RFA with left
portal vein clamping. He remained disease free both radiologically and biochemically 6 months after the
operation. (J GASTROINTEST SURG 2005;9:489–493) � 2005 The Society for Surgery of the
Alimentary Tract

KEY WORDS: Hepatocellular carcinoma, portal vein invasion, radiofrequency ablation

Hepatocellular carcinoma (HCC) is the leading
cause of death among patients with cirrhosis, and its
incidence has increased over the past decade.1Despite
the significant progress in diagnostic techniques and
therapeutic methods, the prognosis for HCC remains
poor. Surgical resection is suitable in only about
10–37% of patients because of the limited hepatic
functional reserve from the underlying chronic liver
disease in the majority of patients.2–4 The median
survival period for unresectable HCC is only a few
months. The survival rate for patients with advanced
HCC with portal vein tumor thrombosis is even
worse.5–7 It has been reported that patients with dif-
fuseHCC complicated with portal vein tumor throm-
bosis survived for only 1–2 months if effective
treatment could not be delivered.8
Advances in technology have enabled a selected

group of patients, who were previously diagnosed as
having unresectable diseases, to receive surgical treat-
ments with local ablative procedures. Among the lo-
coregional therapies that have been reported for
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unresectable HCC, radiofrequency ablation (RFA) is
the most promising one. It has been shown to be a
safe, effective, predictable, and repeatable procedure
with low morbidity (0–12%) and mortality (0–3%)
rates.9–17 However, the completeness of tumor abla-
tion, especially when the tumor is located close to the
major vasculature, is always in doubt as a result of
the “heat-sink” effect. Tumor cells in close proximity
to major vessels are protected from the radiofre-
quency by the cooling effect of the blood flow. There-
fore, to ablate the tumor thrombus inside a major
vessel is even more difficult, if not impossible.
We report the case of a patient with HCC with

portal vein tumor thrombosis that was treated effec-
tively with RFA of the tumor after portal vein
clamping.

CASE REPORT

The patient was a 45-year-old Chinese man with
a history of hepatitis B virus–related Child’s B liver
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Fig. 1. Computed tomography scan of the abdomen showing a contrast-enhancing lesion in the arterial
phase (A) (arrow) and early washout in the portovenous phase (B) (arrow).

cirrhosis. He was referred to us from the physicians
for consideration for liver transplantation due to dete-
riorating liver functionwith repeated esophageal vari-
ceal bleeding and ascites. The patient neglected his
illness and did not attend the outpatient clinic until
1 year after the initial referral, when he developed
symptoms of right upper quadrant abdominal pain
and increasing malaise. His serum α-fetoprotein
concentration was increased to 2137 ng/ml, and a
computed tomography scan of the abdomen showed
an HCC measuring 3.5 × 2.7 cm in diameter at seg-
ment III of the liver in close proximity to the umbil-
ical part of the left portal vein (Fig. 1). He had a
normal hemoglobin concentration and white blood

Fig. 2. Intraoperative ultrasonography showing a tumor thrombus in the branch of left portal vein.
S4PV � segment 4 portal vein; S3PV� segment 3 portal vein.

cell count but had thrombocytopenia (45 × 109/L).
His clotting profile was deranged with prolongation
of prothrombin time (international standardized
ratio, 1.4). Indocyanine green clearance test was also
performed to estimate the functional liver reserve,
and the retention value was 14.4% at 15 minutes.
Because of the lack of cadaveric liver donors and
because no volunteer live donor was available for
the patient, a left lateral segmentectomy was offered
to him.
Intraoperatively, he was found to have a large

spleen plus a small shrunken liver with significant
macronodular cirrhosis. The tumor was situated at
segment III and measured 3.5 × 4 cm in diameter.
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Fig. 3. Trend of serum transaminase concentration before and after the operation. ALT � alanine
aminotransferase; AST � aspartate aminotransferase.

Intraoperative ultrasonography showed tumor inva-
sion and thrombus inside the umbilical part of the
left portal vein with Doppler flow signal indicating
partial blockage (Fig. 2). As a left lateral segment-
ectomy was deemed inadequate for tumor control
and a left hepatectomy was needed, RFA was per-
formed instead.
To completely ablate the tumor and the portal

vein tumor thrombus, RFA with left portal vein

Fig. 4. Computed tomography scan of the liver 3 months after radiofrequency ablation showing (A) the
patent left hepatic artery (arrow) and (B) the patent right portal vein (small arrow) and complete tumor
ablation (large arrow) including the tumor thrombus (hollow arrow).

clamping was performed. The origin of the left
main portal vein was dissected and clamped. RFA
with the use of the Cool-tip RF System (Radionics,
Burlington, MA) was performed. The tumor was ab-
lated with a cluster probe under ultrasonographic
guidance for a total of 26 minutes. The RFA cluster
probewas inserted into the center of the tumor, which
was in close proximity to the portal vein. The umbili-
cal part of the left portal vein was not punctured so
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Fig. 5. Schematic diagram showing the trend of serum α-fetoprotein (AFP) concentration before and
after the operation.

as to not dislodge the tumor cell distally. In addition,
the cystic duct was cannulated with a catheter for bile
duct cooling using 4�C normal saline to prevent
bile duct injury.18
The postoperative course was uneventful. Serum

transaminase levels were found to be elevated initially
(Fig. 3) but returned to their preoperative levels 5
days after the procedure. The patient was discharged
home on day 7. Computed tomography scanning of
the abdomen was performed 1 and 3 months postop-
eratively. Both studies showed no evidence of recur-
rence or residual tumor radiologically (Fig. 4). The
serum α-fetoprotein concentration dropped from
more than 2000 ng/ml preoperatively to 4 ng/ml
3 months after the RFA (Fig. 5). The patient was
disease free clinically, biochemically, and radiologi-
cally 6 months after the operation.

DISCUSSION

RFA is an effective hyperthermic treatment for
malignant liver tumors. The development of expand-
able and cooled-tip electrodes has enabled lesions of
larger size to be effectively treated by RFA. Hepatic
inflow occlusion using the Pringle maneuver has been
used to increase the volume of RFA ablated tissue
in animal studies.19–22 The elimination of hepatic
blood flow reduces the “heat-sink” effect against
RFA. However, an animal study from our institution
showed that this may increase the chance of delayed
portal vein thrombosis.23
In our patient, tumor thrombus was unexpectedly

found within the branches of the left portal vein ex-
tending into the left main branch. A left hepatectomy

was not feasible in view of the severe macronodular
cirrhosis. Therefore, we proceeded to treat the lesion
with local RFA. With portal venous blood flow
within the left main portal vein, we had doubts about
the effectiveness of RFA. A Pringle maneuver was
contemplated, but taking into account the poor liver
reserve of the patient, we opted to place a clamp on
the left main portal vein to reduce the “heat-sink”
effect on the tumor. This also allowed maximal pene-
tration of the RFA thermoablative effect on the portal
vein tumor thrombus in an attempt to achieve total
ablation of the tumor bulk. The portal vein was not
punctured directly to minimize the risk of dislodg-
ment of the tumor thrombus.
To prove the success of RFA for this patient, a

longer-term follow-up will be required to document
any tumor recurrence or development of any delayed
complications. The follow-up of our patient to date
showed that RFA of portal vein tumor thrombus ap-
peared to be an effective method for treating ad-
vanced HCC with portal vein invasion.
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Xanthogranulomatous Cholecystitis
in Laparoscopic Surgery
Gilberto Guzmán-Valdivia, M.D.

Xanthogranulomatous cholecystitis (XGC) is one presentation of cholecystitis and can be a cause of
difficulty in cholecystectomy. We reviewed the clinical files of 12,426 patients who had undergone
cholecystectomy. In this group, there were 182 cases of XGC, and 41 of these patients had undergone
laparoscopic surgery. Patients with XGC represented 1.46% of the cholecystectomies that were
performed.Of the 41patients whounderwent laparoscopic surgery, 27weremen (66%)and14werewomen
(34%) (average age, 52 years). A total of 36 patients (88%) presented with a chronic condition. XGC
was found to be associated with lithiasis in 85%, with jaundice in 22%, and with cancer in 2.4% (one
patient). A total of 33 patients (80%) required conversion to open surgery, because of technical difficulties;
of these patients, 64% underwent partial cholecystectomy. We conclude that XGC creates difficulty at
laparoscopy and therefore any preoperative suspicion of XGC should cause the clinician to consider
open cholecystectomy. (J GASTROINTEST SURG 2005;9:494–497) � 2005 The Society for Surgery of the
Alimentary Tract

KEY WORDS: Cholecystitis, cholelithiasis, chronic cholecystitis, jaundice, cholecystectomy

Xanthogranulomatous cholecystitis (XGC) is a
chronic inflammatory disease of the gallbladder.1,2
The principal characteristic is thickening of the gall-
bladder wall with a tendency to adhere to neighboring
organs, even leading to fistula formation.3,4 The clini-
cal presentation of XGC is similar to that of chronic
or acute cholecystitis, and the findings on the imaging
studies, (ultrasonography and abdominal computed
tomography [CT]) may be mistaken for cancer.5,6
Furthermore, the condition has been related to diffi-
cult cholecystectomy.2,7
The aim of the current study was to share the

experience gained at a teaching hospital in the surgical
treatment of XGC by means of laparoscopic
cholecystectomy.

PATIENTS AND METHODS

During the past 15 years, we reviewed the clinical
files of 12,426 patients who had undergone cholecys-
tectomy. This included 182 cases with a histopatho-
logic diagnosis of XGC, arrived at according to the
following criteria: focal or diffuse mural affectation
with the presence of histiocytes, cholesterol deposits,
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and lipids; giant multinucleated cells of the type that
react to foreign bodies or of the Touton type; cells
that phagocyze lipids and bile pigments, forming
xanthomatous cells; and the presence of cells with
acute and chronic inflammation. As of July 1996,
laparoscopic surgery was performed on 41 patients,
and this approach formed the basis for this study.
We analyzed the clinical characteristics, imaging

study findings, surgical findings, incidence of conver-
sion to open surgery, and postoperative evolution.
Parametric data were evaluated by T Student t test
analysis.
This review was approved by the Board Clinical

Research Center at the General Hospital “Gabriel
Mancera.”

RESULTS

Of the 12,426 cholecystectomy cases reviewed, 182
were found to have a diagnosis of XGC (1.46%). Of
these 182, 41 patients had undergone laparoscopic
surgery (27men [66%] and14women [34%];male-to-
female ratio, 2:1; average age, 52 years; age range,
35–75 years). Of the 41 patients, 13 (32%) presented
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with some form of concomitant illness (Table 1).
Chronic symptoms of the disease were present in
88% of the cases, and acute symptoms were present
in the remaining 12% (Table 2).
Of the 41 patients studied for XGC treated by

means of laparoscopic cholecystectomy, 35 (85%) had
stones in the gallbladder, indicating that the re-
maining 15% of cases were associated with alithiasic
cholecystitis. Of the patients with alithiasic cholecys-
titis, 83% presented in an acute state, and the re-
maining 17% had chronic symptoms.
Of the 41 cases, 9 patients (22%) presented with

jaundice. All patients undergo endoscopic cholangi-
ography before cholecystectomy—the cause of the
jaundice was choledocolithiasis in only 3 cases (33%),
calculus were removed endoscopically; the remaining
patients (67%) developed jaundice as secondary to
extrinsic compression of the gallbladder on the bile
duct (Mirizzi syndrome).
Table 3 summarizes the findings on ultrasonogra-

phy and abdominal CT, which demonstrate that in
the case of five patients (12%), diffuse thickening
of the wall noted on ultrasonography aroused the
suspicion of gallbladder carcinoma. CT was carried
out on all of these patients, showing thickening of the
gallbladder wall, but without any evidence of hepatic
infiltration or of metastases. One of these patients
was found after cholecystectomy to have moderately
differentiated adenocarcinoma, not associated with
XGC.
Of the 41 cases reviewed, for 33 (80%) great tech-

nical difficulty was reported in carrying out the lapar-
oscopic cholecystectomy, resulting in the need to
convert to an open procedure. In the eight patients
in whom minimally invasive surgery was possible,
total cholecystectomy was performed. However, in
21 (64%) of those 33 patients whose procedure had
to be converted to open surgery, the cholecystectomy
performed was only partial; the remaining 12 patients
underwent total extirpation of the gallbladder.

Table 1. Associated diseases in 41 patients with
xanthogranulomatous cholecystitis undergoing
laparoscopic cholecystectomy

Disease No. (%)

Arterial hypertension 5 (12)
Diabetes mellitus type 2 4 (10)
Hypertension plus diabetes mellitus type 2 2 (5)
Ischemic cardiopathy 1 (2)
Obesity 1 (2)
Total 13 (32)

Table 2. Characteristics and clinical presentation of
41 patients with xanthogranulomatous cholecystitis

Variable No. (%)

Acute cholecystitis 27 (22)
Chronic cholecystitis 134 (88)
Pain 39 (95)
Obstructive jaundice present 9 (22)
Previous jaundice 2 (5)
Fever/pain/jaundice (cholangitis) 1 (2)
Palpable mass 2 (5)

Postoperative complications are summarized in
(Table 4); there were no deaths related to this condi-
tion. Statistically significant differences were present
if all cases of complications were taken into account.

DISCUSSION

XGC is a rare condition, representing about 0.78
to 13.2%9 of all cases of cholecystitis. This review
demonstrated an incidence of 1.46% among all of
the cholecystectomies carried out during a 15-year
period at a teaching hospital.
XGC is the cause of an acute or a chronic inflam-

matory process of the gallbladder, associated with the
introduction of bile pigments and cholesterol into
the gallbladder wall. The work carried out by Mori
and collaborators10 confirmed the presence of bacte-
ria in the bile that are phagocyzed by macrophages,
thus playing a significant associated role in the gene-
sis of this intense inflammatory process.
The clinical presentation of this condition is re-

ported elsewhere as affecting men and women
equally.7 However, in this review, XGC presented
predominantly in men, and we cannot account for
this observation. The average age for presentation

Table 3. Radiological findings in 41 patients with
xanthogranulomatous cholecystitis undergoing
laparoscopic cholecystectomy

Abdominal
computed

Ultrasonography, tomography,
No. (%) No. (%)

Thickening of the wall 41 (100) 5 (100)
Cholelithiasis 33 (80) 5 (100)
Suspicion of carcinoma 5 (12) 3 (7)
Distention of the 6 (15) Not evaluated
gallbladder with
perivesicular liquid

Alithiasic cholecystitis 4 (10) None
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Table 4. Postoperative complications in patients with xanthogranulomatous cholecystitis
undergoing cholecystectomy

Complication Total cholecystectomy (n � 8) Partial cholecystectomy (n � 21) Significance

Surgical wound infection 2 (10%) 2 (9.5%) NS
Controlled bile fistula 1 (5%) 2 (9.5%) NS
Biliperitoneum 0 2 (9.5%)* NS
Hemoperitoneum 0 0 NS
Bile tract lesion 0 0 NS
Death None None NS
Total 3 (15%) 6 (28.5%) �0.05

*Required reoperation.

was 52 years, similar to that reported in other
series.7,11 This suggests that time to evolve must be
one of the significant factors in the development of
the disease. The concomitant illnesses given in Table
1 demonstrated no direct relationship to XGC and
illustrate only the type of population studied.
XGC presents mainly in chronic form, principally

in association with the presence of calculi; this has
even been suggested as part of the genesis of the
condition.7,12 The present study noted the presence of
calculi in only 85% of the cases, which leads to
the conclusion that the presence of calculi in the
gallbladder is only an associated condition and not
the cause of the inflammatory process. This study
showed that six patients (15%) presented without cal-
culi in the gallbladder (alithiasic cholecystitis), and
these cases mainly presented with an acute picture,
predominantly related to jaundice. The jaundice was
due to compression of the bile tract occasioned by
the intense inflammatory process in the gallbladder.
This leads to the conclusion that almost 70% of XGC
cases are associated with Mirizzi syndrome.
The radiologic findings given in Table 3 highlight

both focal and diffuse thickening of the gallbladder
wall. There was radiologic suspicion of carcinoma in
12% of the cases, but this was corroborated in only
one case (2%). Diffuse thickening of the gallbladder
wall suggested the possibility of cancer, and this fact
is mentioned in the work of Balague et al.13 and
Guermazi et al.(14)
The intense chronic inflammatory process that

characterizes XGC has caused it to be related to fistu-
las in neighboring organs.3,4 This complication was
not observed among the 41 patients who had under-
gone laparoscopic surgery, but it was noted in two
of the open procedure cases.
After the option of laparoscopic cholecystectomy

became part of hospital routine, the procedure had
to be converted into an open procedure in 33 cases
(80%) due to difficulty in dissecting a gallbladder with
adherent organs or due to the suspicion of carcinoma.

This situation signifies that both XGC and carci-
noma cause problems when electing to perform lapar-
oscopic cholecystectomy.Histologic corroboration of
the lesion during surgery is necessary, in the case
of malignancy, to perform optimum surgery from
the oncologic point of view.
The patients with XGC experienced a greater inci-

dence of complications.2,15 Table 4 shows that the
complications occurred more readily among patients
undergoing partial cholecystectomy. The complica-
tions are thus related more to the technical difficulty
of gallbladder extirpation and the clinical condition of
the patient than to the disease itself. In relating total
or partial cholecystectomy with incidence of postop-
erative complications, no statistically significant dif-
ference was encountered, but there was a significant
difference if all complications were taken into
account.
XGC has been linked to adenocarcinoma, and this

is thought to be due to structural changes in the
cells brought on by the chronic inflammatory pro-
cess.16 In this review, however, no relationship was
demonstrated; the only patient diagnosed with cancer
did not have any xanthomatous cells in the
gallbladder.
Given that there were no deaths related to this

disease, XGC cannot be considered a direct cause of
increased mortality.

CONCLUSIONS

XGC is a rare condition of acute or chronic in-
flammation of the gallbladder, associated with a high
incidence of conversion to open cholecystectomy.
Any preoperative suspicion should therefore lead to
consideration of open cholecystectomy as a possible
means of approach. To ensure the performance of
optimum surgery, transoperative study is recom-
mended to preclude malignancy.
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Gastric Cancer Developing in the Stomach After
Pylorus-Preserving Pancreaticoduodenectomy With
Pancreaticogastrostomy: Case Report and Review of
the Literature
Yoshiaki Mihara, M.D., Keiichi Kubota, M.D., Takehiko Nemoto, M.D.,
Kyu Rokkaku, M.D., Satoshi Yamamoto, M.D., Masatsugu Tachibana, M.D.,
Atsushi Sakuma, M.D., Yasuo Ohkura, M.D., Takahiro Fujimori, M.D., Ph.D.

A 59-year-old woman underwent surgery for uterine corpus cancer in March 1998. She also underwent
pylorus-preserving pancreaticoduodenectomy with pancreaticogastrostomy for common bile duct cancer
in November 1998. She was followed up at our outpatient clinic after pylorus-preserving
pancreaticoduodenectomy. In November 2002, her carcinoembryonic antigen level became elevated and
abdominal ultrasound revealed a huge tumor. Gastroscopy showed a Borrmann type 3 tumor at the
anastomosis of the pancreaticogastrostomy, and a biopsy revealed adenocarcinoma. With a diagnosis
of advanced gastric cancer, she underwent total gastrectomy, splenectomy, and residual pancreatectomy
in January 2003. The pathologic findings revealed that the gastric cancer was separated from the pancreas,
suggesting that the cancer had developed from the stomach. The present report describes a rare case of
gastric cancer that had developed at the anastomosis of a pancreaticogastrostomy. (J GASTROINTEST SURG
2005;9:498–502) � 2005 The Society for Surgery of the Alimentary Tract

KEY WORDS: Pylorus-preserving pancreaticoduodenectomy, pancreaticogastrostomy, gastric cancer

Pancreaticoduodenectomy (PD) is one of the sur-
gical procedures used for treating patients with neo-
plasms of the peripancreatic head area. In this
procedure, the remnant pancreas is usually anasto-
mosed to either the jejunum or the stomach. When a
pylorus-preserving pancreaticoduodenectomy (PpPD)
is performed, pancreaticogastrostomy (PG) is also an
alternative for draining the pancreatic juice,1,2 but its
influence on the gastric mucosa remains unclarified.
This report describes a rare case in which gastric
cancer developed at the anastomosis of the PG.

CASE REPORT

A 59-year-old woman underwent abdominal total
hysterectomy and adnexectomy because of uterine
corpus cancer in March 1998. The histologic diagno-
sis was endometrioid adenocarcinoma with the clini-
cal stage of stage IA (pT1a pN0 pM0) according to
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the TMN classification proposed by the International
Union Against Cancer (UICC).3 She then underwent
PpPD with PG for common bile duct cancer in
November 1998. The histologic diagnosis was mod-
erately differentiated tubular adenocarcinoma of the
common bile duct invading to the musclaris propria.
There were no malignant cells at the surgical margin.
The clinical stage was stage IA (pT1 pN0 pM0). The
remnant pancreas was anastomosed to the posterior
wall of the stomach, and the pancreatic juice was
drained into the gastric cavity via a stent tube. The
patient was followed up at our outpatient clinic after
PpPD. At the end ofNovember 2002, her carcinoem-
bryonic antigen level was found to be elevated to
24.7 ng/ml. Abdominal ultrasound revealed a tumor
at the epigastric area. An upper gastrointestinal series
showed a tumor at the site of the PG (Fig. 1). Abdomi-
nal computed tomography revealed a massive en-
hanced tumor in the stomach without any pancreatic
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Fig. 1. An upper gastrointestinal series showing a tumor at
the site of pancreaticogastrostomy (→) in December 2002.

duct dilatation (Fig. 2). Gastroscopy showed a
Borrmann type 3 tumor at the site of the PG (Fig. 3).
Biopsy revealed features consistent with a diagnosis
ofmoderately differentiated tubular adenocarcinoma.
Abdominal angiography revealed a tumor blush at

Fig. 2. Abdominal computed tomography scan showing an
enhanced tumor (→)without anypancreatic duct dilation in the
stomach in December 2002.

Fig. 3. Gastroscopy showing a Borrmann type 3 tumor at the
site of the pancreatogastrostomy in December 2002.

the body of the stomach. With a diagnosis of ad-
vanced gastric cancer developing at the site of PG,
the patient underwent total gastrectomy, splenec-
tomy, and residual pancreatectomy in January 2003.
Macroscopically, an irregularly shaped tumor with an
ulcer was found at the curvature ventriculi major.
The tumorwas74mm×58mm(Figs. 4, 5).The results
of immunohistochemical study were summarized in
Table 1. The cancer cells were positive for CK7,
Muc5AC, andMuc6, but they were negative for AAT,
indicating that the tumor was gastric cancer. The
histologic diagnosis was moderately differentiated tu-
bular adenocarcinoma of the stomachwith the clinical
stage of stage 1B (pT2b pN0 pM0) (Fig. 6). After
surgery, her blood sugar level was controlled with
insulin, and she was discharged in February 2003.
In August 2003, the patient was admitted to our

department because of appetite loss and obstructive
jaundice caused by the hepatic hilar enlarged lymph
nodes. She underwent percutaneous transhepatic
biliary drainage and radiotherapy at a total dose of
50 Gy. She improved and was discharged in October
2003. However, her condition deteriorated gradually
and she died of cancerous panperitonitis in Decem-
ber 2003.

DISCUSSION

A nonphysiologic condition whereby pancreatic
juice is excreted into the gastric cavity is created when
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Fig. 4. An irregularly shaped tumor with an ulcer was found at the curvature ventriculi major.

the pancreas is anastomosed to the stomach for
pancreatic transplantation or after PD. Although this
condition is considered to neutralize gastric acids, it
has not been clarified how the directly excreted pan-
creatic juice damages the gastric mucosa.
Orthotopic pancreatic transplantation, in which

the splenic vein is anastomosed to the portal venous
system and the pancreatic juice is excreted into the
stomach, was first described by Calne in 1984.4
Since then, however, there have been no reports of
the development of gastric cancer following this type
of pancreas transplantation.
Including the present case, there have been six

cases reported5–9 in which gastric cancer developed
after PD with PG (Table 2). All the patients under-
went PpPD and were reported from Japan. Among
these cases, the current report is the first to describe
gastric cancer developing at the anastomosis of the

Fig. 5. A, The cut surface of the tumor showing that the tumor originated from the stomach. B,
Distribution of gastric cancer (checkered area at the top) and the pancreas (textured area at the bottom)
in the cut surface shown in A.

PG. The tumor was confirmed immunohistochemi-
cally to be gastric cancer.
The causal relationship between excretion of pan-

creatic juice into the stomach and the development
of gastric cancer has not been clarified. Mason and
colleagues10,11 reported that duodenogastric reflux in-
duces gastric cancer in rats. Schlag et al.12 hypothe-
sized that cytotoxic bile and pancreatoduodenal
juice make gastric glands atrophic and increase the
pH in the stomach. This pH elevation increases
the number of bacteria such as Escherichia coli, which
reduce dietary nitrate to nitrite and produce nitrosa-
mine, a carcinogen.12 Furthermore, in patients with
anomalous junction of the pancreaticobiliary ductal
system, a mixture of bile and refluxed pancreatic juice
is considered to induce biliary cancers with a high
incidence.13 It can be speculated that the same phe-
nomenon occurs in the stomach after PpPDwith PG,
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Table 1. Immunohistochemical stains

CK7 CK20 Muc2 Muc5AC Muc6 CD10 AAT

Cancer �� � � �� � � �
Langerhans � � � � � � �
Gastric � � � �� � � �

CK7 � cytokeratin7; CK20 � cytokeratin20; Muc2 � Muc-2 glyco-
protein; Muc5AC � Muc-5AC glycoprotein; Muc6 � Muc-6 gly-
coprotein; CD10 � common acute lymphoblastic leukemia antigen
(CALLA); AAT � α1-antitrypsin; cancer � cancer cell; Langer-
hans � Langerhans islet of pancreas; gastric � gastric mucosa.

possibly contributing to the development of gastric
cancer.
The interval until the development of gastric

cancer differed among the patients, with a median
time of 47.6 months (range, 21–70 months). In our
patient, the cancer was found 48months after surgery.
This suggests that long-term follow-up is necessary
for patients with PG, even if the original diseases are
benign. At our department, we try to perform follow-
up gastroscopy once per year for 5 years in such
patients. Once gastric cancer was found, the stom-
ach was resected partially or totally according to the
location and depth of the tumor. Four of the six
patients had early gastric cancer, whereas the re-
maining two had advanced cancer. The five cases
reported to date did not require resection of the re-
maining pancreas. In our patient, an advanced carci-
noma was found at the site of the PG, requiring total
gastrectomy with resection of the remaining pancreas
and spleen.

Table 2. Reported cases of gastric carcinoma after pylorus-preserving pancreatoduodenectomy with
pancreaticogastrostomy in Japan

Patient age Second Diagnosis: Prognosis
Year (yr)-gender First Diagnosis surgical procedure Period (mo) (after second operation)

19955 68 M Pancreatic mucinous Early gastric carcinoma: 49 Alive (1 yr)
cyst adenoma mucosal resection

19966 65 F Chronic pancreatitis Early gastric carcinoma: 21 Alive (1 yr 4 mo)
wedge resection

20017 Not stated Not stated Early gastric carcinoma: Not stated Not stated
not stated

20018 55 F Carcinoma of the Advanced gastric carcinoma: 70 Dead* (1 yr 10 mo)
papilla of Vater distal gastrectomy

20029 72 M Pancreatic carcinoma Early gastric carcinoma: 50 Alive (3 yr 3 mo)
distal gastrectomy

2004 59 F Carcinoma of the Advanced gastric carcinoma: 48 Dead* (10 mo)
(present common bile duct total gastrectomy,
case) splenectomy, and residual

pancreatectomy

Period � period from first diagnosis to second diagnosis; prognosis� period of observation after second operation.
*Patients 4 and 6 both died due to recurrence.

Fig. 6. A, Pathologic finding of gastric cancer, diagnosed as
moderately differentiated tubular adenocarcinoma. B, Patho-
logic findings for the pancreas. The pancreatic tissue was
atrophic without any sign of malignancy.
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Although it is still unknown how the original dis-
eases, which had required PpPD, influenced the prog-
nosis of the patients, it appeared to depend on the
advancement of gastric cancer. Three of the six pa-
tients with early gastric cancer were alive at the time
of writing, whereas two with advanced gastric cancer,
including our patient, died due to recurrence with
cancerous peritonitis. Although our patient had bile
duct cancer, her prognosis appeared to be determined
by the advanced gastric cancer.
In summary, although the causal relationship be-

tween PG and the development of gastric cancer
remains uncertain, patients who have undergone PD
with PG should be followed up carefully, regardless
of whether their original disease is benign or malig-
nant, so that a gastric cancer is not overlooked.
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Resection of the Celiac Axis for Invasive
Pancreatic Cancer
Martin A. Makary, M.D., M.P.H., Elliot K. Fishman, M.D., John L. Cameron, M.D.

Pancreatic cancer arising in the neck or body of the gland frequently presents at a more advanced stage
compared with tumors arising in the pancreatic head. Vascular invasion into the celiac axis is a common
contraindication to surgical resection. We report an en bloc pancreatectomy, splenectomy, and total
gastrectomy with resection of the celiac axis for a pancreatic body adenocarcinoma invading the celiac
axis and posterior stomach. Collateral blood flow to the liver via the gastroduodenal artery was initially
identified on preoperative computed tomography (CT) imaging and confirmed intraoperatively with
vascular testing before resection. One of 14 regional lymph nodes was positive for malignancy, and
surgical margins were free of tumor. The patient’s postoperative course was unremarkable. En bloc
resection of the celiac axis and hepatic artery may be safely performed in select patients with localized
pancreatic cancer invading these vessels. ( J GASTROINTEST SURG 2005;9:503–507) � 2005 The Society
for Surgery of the Alimentary Tract

KEY WORDS: Pancreatic cancer, distal pancreatectomy, celiac axis, common hepatic artery

Local invasion of pancreatic cancer into vascular
structures frequently precludes surgical resection.
Vascular invasion into the celiac axis is a common oc-
currence in tumors arising in the neck or body of
the gland. We describe a complete en bloc distal
pancreatectomy, splenectomy, and total gastrectomy
with resection of the celiac axis for a pancreatic
body cancer invading the celiac axis and posterior
stomach. Preoperative three-dimensional computed
tomography (CT) imaging and intraoperative vascu-
lar testing were performed to confirm sufficient col-
lateral blood flow to the liver before resection.

CASE REPORT

A 72-year-old man with no significant past medical
history presented to the Johns Hopkins Hospital with
a 15-pound weight loss. A CT scan revealed a large
mass in the body of the pancreas, invading the pos-
terior wall of the stomach, with no evidence of
metastatic disease. Preoperative studies included an
endoscopic biopsy of the pancreatic tumor that dem-
onstrated poorly differentiated adenocarcinoma. A
16-slice multidetector row CT scan demonstrated

From the Departments of Surgery (M.A.M., J.L.C.) and Radiology (E.K.F), Johns Hopkins University School of Medicine, Johns Hopkins
Medical Institutions, Baltimore, Maryland.
Reprint requests: Martin A. Makary, M.D., M.P.H., Department of Surgery, Johns Hopkins Medical Institutions, 4940 Eastern Ave, Baltimore,
MD 21224-2780. e-mail: mmakary1@jhmi.edu

� 2005 The Society for Surgery of the Alimentary Tract 1091-255X/05/$—see front matter
Published by Elsevier Inc. doi:10.1016/j.gassur.2004.11.004 503

invasion of the pancreatic mass into the celiac axis
(Fig. 1, Top). Using vascular reconstruction imaging
techniques, the gastroduodenal artery was observed to
provide excellent collateral blood flow to the liver
(Fig. 1, Bottom). Our three-dimensional CT angio-
graphic scan protocol uses cross-sectional images of
0.75 mm in thickness with 0.5-mm interscan spacing.
Solid organ and angiographic images were con-
structed by post-processing data using volume
rendering and maximum intensity projection (MIP)
techniques.1
At the time of operative exploration, there was a

large pancreatic mass that occupied most of the body
and tail and extended into the posterior stomach
(Fig. 2). A large posterior gastric ulcer was found
tobecontinuouswith an excavated cavityof the tumor.
This ulcer was so large that the anterior wall of
the stomach could be invaginated into the excavated
cavity. The pancreatic neck was divided at the level of
the superior mesenteric and portal veins. The spleen,
body, and tail of the pancreas were mobilized out of
the retroperitoneum. The first portion of the duode-
num and the gastroesophageal junction were divided
with a linear stapler and blade, and the entire stomach
was mobilized. The tumor was adherent to the celiac

mailto:mmakary1@jhmi.edu
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Fig. 1. (Top) Three-dimensional computed tomography scan demonstrating collateral blood flow to
the liver via the gastroduodenal artery (arrowhead). (Bottom) Three-dimensional computed tomography
scan of the pancreatic head mass invading the celiac axis (arrow) and posterior stomach (arrowhead).

axis at the takeoff of the common hepatic, left gas-
tric, and splenic arteries, involving a 2-cm segment.
The celiac axis was cleaned for a 4-cm length down
to the aorta. The celiac axis was occluded with a
Cooley clamp at the aorta, and the common hepatic

artery was occluded with a DeBakey bulldog clamp
distal to the tumor involvement but proximal to the
gastroduodenal artery. The pulses in the right and
left hepatic arteries were diminished but were still
present. The celiac axis was divided distal to the
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Fig. 2. Drawing of the pancreatic cancer with local invasion; lines of resection are indicated. GDA �
gastroduodenal artery; a.� artery.

Cooley clamp, and the hepatic artery was divided
proximal to the Debakey bulldog clamp. Both were
oversewn with 5-0 Prolene. The splenic artery and
vein were then divided and ligated (Fig. 3). Approxi-
mately 85% of the pancreas was removed. A Roux-
en-Y proximal jejunal limb was created 70 cm in
length, and a Hunt-Lawrence pouch was created at
its proximal end. An end-to-side esophagojejunos-
tomy was performed. A closed-suction, Silastic drain
was placed next to the pancreatic margin at the
conclusion of the operation. All margins of resection
were negative on frozen section.

The patient’s postoperative hospital course was
uncomplicated. Serial liver function tests were
checked every 6 hours during the initial 24-hour post-
operative period, then daily during the remainder
of the hospitalization. All liver function test results
remained normal. A nasogastric tube was used post-
operatively and was removed on day 3. A liquid diet
was initiated and advanced within 1 day. The patient’s
recovery was uneventful, and he was discharged on
day 7 after the administration of post-splenectomy
vaccines. The final pathology report revealed a mod-
erately differentiated pancreatic adenocarcinoma
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Fig. 3. Operative reconstruction demonstrating collateral flow via the gastroduodenal artery (GDA).
a. � artery.

with 1 of 14 regional lymph nodes being positive for
malignancy. Surgical margins were free of tumor.

DISCUSSION

Pancreatic neck, body, and tail tumors rarely pres-
ent with biliary obstruction. Often they present with
back pain secondary to local invasion into the celiac
plexus. Thus, given their anatomic location and natu-
ral history, malignancies of the neck, body, and tail
often present at a more advanced stage, and the
associated presence of back pain has traditionally
been regarded as a predictor of unresectability and
a poor prognosis.2

Celiac artery ligation with reliance on collateral
blood flow to the liver from the gastroduodenal artery
wasfirst reported for trauma to theceliac artery.These
reports describe ligation of the celiac or common
hepatic arteries for major trauma to these vessels
in the context of hemodynamic instability.3,4 In addi-
tion, resection of the celiac artery has been reported
for celiac artery aneurysms.5,6 In the management of
pancreatic cancer, distal pancreatectomy with en bloc
resection of the celiac artery was first proposed in
Japan.7–9 In a series of six patients, Mayumi et al.7

described an en bloc resection of the celiac axis for
local vascular invasion of pancreatic cancer. They
noted a 9.5-month median survival, with one patient
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alive at 5 years. Kondo et al.9 have subsequently re-
ported a series of five patients who underwent a simi-
lar celiac axis resection and observed amedian survival
of 11 months. They concluded that such an “ex-
tended” distal pancreatectomy not only improved
outcomes but also improved postoperative pain con-
trol because of the resection of the associated celiac
plexus ganglion as recognized by others.8,10
Although local vascular involvement is generally

considered to be a contraindication to surgical resec-
tion, the present case represents a novel approach
to the management of pancreatic cancer invading the
celiac or common hepatic arteries. Furthermore, this
case is consistent with our experience that some
lesions assessed by CT scan to be “unresectable” may
in fact be resected with negative margins.11 As evident
in this patient, it is clear that hepatic blood flow can
be successfully preserved with a resection of the celiac
axis. Preoperative vascular imaging of the gastroduo-
denal artery, such as a three-dimensional CT with
angiographic reconstruction, is important in assessing
candidacy for this technique.

Wewish to thank Corinne Sandone, who demonstrated the procedure
through the drawings presented in this article.
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Effect of “White Diet” During Bile Monitoring With
Bilitec 2000 on Esophageal pH-Metry in Patients
With Gastroesophageal Reflux Disease
Christian A. Gutschow, M.D., Elfriede Bollschweiler, M.D., Ph.D., Wolfgang Schröder, M.D.,
Ph.D., Peter Collet, M.D., Jean-Marie Collard, M.D., Ph.D., F.A.C.S., Arnulf H. Hölscher,
M.D., Ph.D. F.A.C.S.

With introduction of the Bilitec 2000 device, intraluminal bile monitoring has become a standard
technique for evaluation of patients with gastroesophageal reflux disease and symptoms of bile reflux. A
specific “white diet” excluding colored food is necessary to provide correct measurements. The influence
of this specific diet on simultaneous esophageal pH monitoring is unknown. Forty patients with reflux
symptoms were studied prospectively. Meal times and supine and erect phases of measurement were
recorded in a standardized fashion using a patient protocol. Esophageal 24-hour pH monitoring with
administration of a “colorless” diet (water, milk, potatoes, fish, chicken) was started on day 1, followed
by esophageal 24-hour pH-metry with intake of a normal diet on day 2. Data from the two successive
pHmeasurements were compared. The prevalence of a pathologic esophageal pH-metry was significantly
higher during intake of a normal diet compared with a colorless diet (P � 0.025). During total and
upright phases, administration of a white diet led to significant reduction in the percentage of time with
a pH less than 4 (P � 0.01), the total number of reflux episodes (P � 0.001), and the DeMeester’s score
(P � 0.01). This difference was exclusively found in patients with a normal pH-metry (group 1, n � 13)
and pathologic upright reflux (group 2, n � 12). No change in reflux pattern was found in patients with
isolated supine reflux (group 3, n � 7) and combined upright and supine reflux (group 4, n � 8). In
patients with a pathologic upright reflux pattern, administration of a white diet results in a significant
modification of esophageal pH-metry.Data derived from simultaneous esophageal pH and bilemonitoring
should be interpreted with care. (J GASTROINTEST SURG 2005;9:508–513) � 2005 The Society for Surgery
of the Alimentary Tract

Mixed reflux of acid and duodenal juice through
the lower esophageal sphincter (LES) has been linked
to the development of Barrett’s esophagus and
Barrett’s carcinoma.1 However, the toxic effect of
duodenogastroesophageal reflux (DGER) was dis-
cussed controversially for many years due to the lack
of a precise diagnostic test. With the development of
the Bilitec 2000 device (Medtronic Germany GmbH,
Düsseldorf, Germany) using bilirubin as a marker
for duodenal juice, a convenient method allowing
continuous long-term monitoring of DGER over a
24-hour period is now available.2 The device consists
of a miniaturized fiberoptic probe connected to a
portable optoelectronic unit equipped with a data re-
corder for bilirubin monitoring over a 24-hour
period. The instrument measures absorbance of a
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light beam whose wavelength (470 nm) is close to
the absorbance peak of bilirubin (453 nm). Dark-
colored food and drinks such as coffee or chocolate
strongly interfere with the absorbance of bilirubin
due to the optical properties of the instrument, re-
sulting in false-positive readings. Therefore, intake of
a specific colorless “white diet” (WD) is compulsory
for exact interpretation of data.3,4

In many gastrointestinal function laboratories, si-
multaneous long-term monitoring of bile and acid
is now implemented as standard diagnostic test for
patients with suspected DGER. Further, combined
esophageal pH and bile monitoring was used in sev-
eral landmark studies to evaluate the impact of acidic,
bilious, and mixed reflux on the development of
Barrett’s esophagus.5–8 In a recent report, we used
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simultaneous esophageal pH and bile monitoring to
study the respective roles of truncal vagotomy, pos-
ture, pyloroplasty, and administration of erythromy-
cin in the regulation of bile exposure of the transposed
stomach after subtotal esophagectomy.9 However,
the influence of the modified WD on gastroesopha-
geal reflux patterns has not been studied. Due to our
personal clinical experience with patients presenting
to our gastrointestinal function laboratory, our hy-
pothesis was that the administration of a colorless
diet substantially reduces reflux symptoms in a subset
of patients. In this setting, it was challenging to ana-
lyze the impact of WD on esophageal 24-hour pH-
metry.

MATERIAL AND METHODS
Study Protocol and Patient Characteristics

During an 8-month period, 40 consecutive pa-
tients (24 women and 16men; age range, 18–77 years)
who presented to the gastrointestinal function labora-
tory of our department were studied. Inclusion crite-
ria were symptoms of gastroesophageal reflux (i.e.,
heartburn and regurgitation) for a period of longer
than 1 year; exclusion criteria were a history of previ-
ous upper gastrointestinal surgery and lack of consent
to participate in the study. Proton pump inhibitors
were stopped for a period of longer than 1 week.
The standardized diagnostic work-up included

solid-state esophageal manometry, upper gastrointes-
tinal endoscopy, and barium meal radiography before
pH-metry and bilimetry. Esophagitis was defined as
macroscopically visible erosion within the distal
esophagus during endoscopy with positive histologic
proof of inflammation. An hiatal hernia was defined
as a gastroesophageal junction located more than 1
cm above the diaphragm in the supine position on
upper gastrointestinal contrast radiography. An insuf-
ficient lower esophageal sphincter was defined by mano-
metric criteria established by Castell and Castell.10
Patients were subdivided according to four classic

patterns of gastroesophageal reflux: no pathologic
reflux during erect or supine phases (group 1, n � 13),
pathologic reflux during the upright phase (group 2,
n� 12), pathologic reflux during the supine phase
(group 3, n � 7), and pathologic reflux during both
phases (i.e., bipositional or mixed reflux) (group 4,
n� 8). Data for subclassification of patients were
derived from normal diet (ND) readings. Cutoff
values were adapted from Jamieson et al.11: pathologic
acid reflux during total, upright, and supine phases
was considered pathologic if the percentage of time
of esophageal exposure to pH less than 4 exceeded
the 95th percentile of reference values obtained from

50 healthy volunteers (4.5%, 8.4%, and 3.5%,
respectively).

Esophageal pH and Bile Monitoring

For 24-hour pHmonitoring, a portable datalogger
(Digitrapper Mark III; Medtronic) connected to a
multiuse antimony pH catheter (Medtronic) was
used. The system was calibrated before each study in
buffer solutions with a known pH of 4.0 and 7.0. The
24-hour bile monitoring was performed by using
the Bilitec 2000 portable unit (Medtronic). The as-
sembly consists of a memory component connected
to a fiberoptic probe that was calibrated in water
before each study.
From a practical standpoint, bile and pH probes

were taped together and passed transnasally into the
esophagus. The tips of both probes were positioned
5 cm above the upper border of the LES as defined by
esophageal manometry. Patients were asked to follow
a strict study protocol: they were instructed to take
three meals per day, and no liquids were allowed
between meals. Recumbent phases of recording were
permitted only at night. Patients were asked to keep
a diary with exact specification of meals, supine and
erect phases of measurement, and sensations of heart-
burn and regurgitation.
In every patient, two successive measurements

were made. On day 1, pH monitoring with admin-
istration of a colorless diet that included liquid and
solid foods with a maximum in vitro bile absorbance
of 0.25 (absorbance scale ranges from 0 [plain water]
to 1 [total screen]) was performed. The meals in-
cluded water, milk, potatoes, chicken, dry biscuits,
fish, and Fresubin (Fresenius AG, Bad Homburg,
Germany). On day 2, pH-metry with administration
of a normal full diet at pH of 5 to 7 was performed.

Data Acquisition and Interpretation

After completion of the measurements, probes
were withdrawn from the patients, and data were
stored via an interface on an IBM-compatible com-
puter equipped with Polygram software (Medtronic).
Statistical analysis was performed with Statistica soft-
ware (StatSoft, Tulsa, OK). Wilcoxon matched pair,
χ2, and Kruskal-Wallis tests were used as appropriate.
A value of P � 0.05 was considered statistically
significant.

RESULTS
Patient Characteristics According to Reflux
Pattern

There were no significant differences among the
four groups concerningmean age, prevalence of hiatal
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Table 1. Comparison of clinical data according to the pattern of reflux

Patient Mean age (yr) Gender Esophagitis Hiatal hernia Incompetent lower
Characteristic (range) (% female) (%) (%) esophageal sphincter (%)

Total population (n � 40) 48.2 (18–77) 60.0 80.0 72.5 45.0
Normal pH-metry (n � 13) 48.7 (35–67) 92.3 69.2 76.9 23.1
Upright reflux (n � 12) 52.3 (33–77) 50.0 66.7 66.7 58.3
Supine reflux (n � 7) 45.4 (35–73) 57.1 100.0 85.7 42.9
Mixed reflux (n � 8) 43.6 (18–69) 25.0 100.0 62.5 62.5
P NS 0.004 NS NS NS

hernia, presence of macroscopic esophagitis, and
prevalence of incompetent LES as measured by sta-
tionary perfusion manometry (Table 1). However,
most group 1 subjects were female. Patients with
supine or bipositional reflux (combined groups 3 and
4) had a higher prevalence of macroscopic esophagitis
than did patients without supine reflux pattern (com-
bined groups 1 and 2) (P � .041). An hiatal hernia or
an incompetent LES was not found more frequently
among group 3 and 4 subjects than in the combined
groups 1 and 2 (P � 0.622).

Overall Analysis of pH Data

Ingestion of a WD caused dramatic modification
of the classic parameters of esophageal pH-metry
(Table 2): compared with ND measurements, the
prevalence of a pathologic pH-metry was significantly
lower. In total, 13 patients (32.5%) moved into the
normal range of pH-metry. Accordingly, the
DeMeester composite score significantly decreased
after ingestion of a WD and the prevalence of a

Table 2. Comparison of pH data (n � 40) according to the diet ingested

Period Normal diet White diet P

Percent time pH �4 (mean � 95% CI) Total time 9.14 (6.7–11.6) 7.03 (4.0–10.1) 0.012
Upright 12.3 (8.9–15.6) 7.9 (4.4–11.3) 0.001
Supine 3.6 (2.2–5.0) 5.9 (2.7–9.0) NS

No. of reflux episodes (mean � 95% CI) Total time 152.5 (109.7–195.4) 76.5 (49.2–103.7) �0.0001
Upright 130.1 (90.8–169.4) 55.2 (34.7–75.7) �0.0001
Supine 22.8 (14.0–31.6) 21.7 (10.8–32.5) NS

No. of reflux episodes �5 minutes Total time 4.8 (3.1–6.5) 3.9 (2.1–5.7) NS
(mean � 95% CI) Upright 3.9 (2.4–5.4) 2.7 (1.5–3.9) 0.058

Supine 1.15 (0.5–1.8) 1.3 (0.6–2.0) NS
Longest reflux period (mean � 95% CI) Total time 13.9 (10.6–17.1) 19.9 (12.2–27.5) NS

Upright 12.3 (9.1–15.6) 11.9 (6.8–17.0) NS
Supine 5.8 (3.2–8.4) 13.1 (5.8–20.4) NS

Pathologic pH-metry (%) Total time 65.0 37.5 0.025
Upright 50.0 30.0 NS
Supine 37.5 35.0 NS

Composite score (mean � 95% CI) 34.5 (26.3–42.7) 27.2 (16.5–38.0) 0.037
Pathologic score (%) 72.5 45 0.023

CI � confidence interval.

pathologic score was significantly lower. In total,
DeMeester score became normal in 12 patients (30%)
after ingestion of a WD. Likewise, the percentage of
time that pHwas less than 4 was significantly reduced
during total and upright phases inWDcomparedwith
ND monitoring. In contrast, measurements were
similar in comparing WD with ND values during
supine phases.
Intake of WD initiated a significant decrease of

the number of reflux episodes during total and up-
right, but not during supine, phases of reading. The
duration of the longest reflux period and the number
of reflux episodes longer than5minuteswere similar in
comparing ND and WD recordings.

Analysis of pH Data According to Reflux
Patterns

Ingestion of a WD particularly changed parame-
ters of esophageal pH-metry in patients with a normal
pH-metry and in those with an upright reflux pattern
(groups 1 and 2 patients): in both groups, a significant
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change was found in the percentage of time with a
pH of less than 4 and in the number of reflux episodes
during total and upright, but not during supine,
phases. In addition, during ingestion of a WD, up-
right refluxers had a significantly lower number of
long reflux episodes during the upright phase of mea-
surement (Table 3).
Prevalence of a pathologic DeMeester composite

score and that of a pathologic pH-metry decreased
significantly only in patients with an upright reflux
pattern (group 2). In total, seven patients (58.3%)
were reclassified as being in the normal range of pH-
metry. None of the group 2 patients moved from
pathologic pHmonitoring duringWDmeasurement
into the normal pH range during intake of the regular
diet (Fig. 1). Likewise, the DeMeester composite
score significantly decreased in patients with upright
reflux after ingestion of a WD, and the prevalence
of a pathologic score was significantly lower (Table 3).
In total, the DeMeester score became normal in 6
patients (50%) while ingesting a WD. None of the
group 2 patients had a pathologic DeMeester score
during WD that became normal during intake of
the regular diet.
In contrast, use of the WD did not change the

results of esophageal pH-metry in subjects with a
supine or bipositional reflux pattern (group 3 and
4 patients).

DISCUSSION

The idea that diet modification influences reflux
patterns has been investigated earlier by others for a

Table 3. Comparison of pH data according to the pattern of reflux showing only p values

Normal Upright Supine Mixed
Period pH-metry (n � 13) reflux (n � 12) reflux (n � 7) reflux (n � 8)

Percent time pH �4 Total time 0.033 0.023 NS NS
Upright 0.034 0.004 NS NS
Supine NS NS NS NS

No. of reflux episodes Total time 0.009 0.041 NS NS
Upright 0.009 0.012 0.017 NS
Supine NS NS NS NS

No. of reflux episodes �5 minutes Total NS NS NS NS
Upright NS 0.033 NS NS
Supine — NS NS NS

Longest reflux period Total NS NS NS NS
Upright NS NS NS NS
Supine NS NS NS NS

Composite score 0.046 0.049 NS NS
Pathologic composite score NS 0.018 NS NS
Pathologic pH-metry NS 0.007 NS NS

Fig. 1. Comparison of normal diet with white diet measure-
ments in 12 patients with an upright reflux pattern (group 2).
Percentage of total time pH is less than 4 is shown. Dotted
line, threshold of normal values as adapted from Jamieson et
al.11 (pH � 4.5%). Hatched lines, seven patients reclassified
from pathologic pH-metry on a regular diet to normal pH
values on a white diet.

variety of foods. It is known that chili pepper,12 raw
onions,13 chocolate,14 white wine,15 and high-caloric
meals16 do promote acid reflux and heartburn. How-
ever, our study is the first to demonstrate an influence
on gastroesophageal reflux pattern due to intake of
a specific diet used for intraluminal bile monitoring
with the Bilitec 2000 device.
The major finding of this study is that acidic gas-

troesophageal reflux is significantly modified by the
WD. In regard to the entire study group of 40 pa-
tients, about one third of patients (32.5%) moved
from a normal pH test duringWD into the pathologic
range on a regular diet. Moreover, 58.3% of patients
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with an upright reflux pattern showed false-negative
pH monitoring during intake of WD.
Our first conclusion is that data obtained from

synchronized esophageal pH and bile monitoring
should be interpretedwith care.Moreover, we believe
that the additional risk, cost, and effort of a second
nasal intubation does not outweigh the diagnostic
benefits of an accurate measurement. As a conse-
quence, we have omitted the practice of simultaneous
esophageal pH-metry and bilimetry in our gastroin-
testinal function laboratory as a routine diagnostic
test for patients with suspected DGER.
Furthermore, one may conclude from our study

that the Bilitec test may not be suitable to accu-
rately detect DGER in patients with upright reflux,
as both frequency and duration of gastroesophageal
reflux events, and therefore reflux of bile into the
distal esophagus, are significantly influenced by the
modified diet. Therefore, Bilitec data obtained from
patients with a classic upright reflux pattern should
be interpreted with caution.
The changing frequency of reflux episodes during

upright and postprandial phases seen in our group 1
and 2 patients can be explained by transient losses of
sphincter competence during the postprandial phase.
It has been shown that transient loss of sphincter
competence typically occurs during upright and post-
prandial phases in patients with an otherwise mechan-
ically intact LES17 and, like in our group 1 and 2
patients, with a lower prevalence of esophagitis and
an upright reflux pattern.18 In contrast, patients with a
supine or bipositional reflux pattern are more likely
to have permanent loss of the anatomic barrier
function due to a structural defect of the LES.19

Typically, they presentwith larger hiatal hernias17 and
a higher prevalence of esophagitis.20 Accordingly, the
best explanation for the phenomenon observed in our
study is that diet modifications initiate vagal activa-
tion of brainstem circuits resulting in transient losses
of sphincter competence in a subset of patients—
those with an LES without major structural defect
and an intact vagal supply.
Our findings suggest a classification of reflux pa-

tients into two basic groups according to their upright
reflux pattern: those who show alteration of the
number of reflux episodes in relation to diet changes
(groups 1 and 2) and those who do not (groups 3 and
4). Diet suggestions such as avoiding refluxogenic
foods, coffee, or high-caloric meals may be indicated
only in patients with upright reflux. These sugges-
tions, as mentioned in every textbook of medicine,
are considered to be first-line treatment for patients
with GERD regardless of its pattern, although they
may be useless in patients with supine reflux. A similar

conclusion was recently made in a study that com-
pared patients with complicated versus noncompli-
cated reflux esophagitis.18 The authors questioned
the usefulness of postural measures in patients with
uncomplicated esophagitis due to the absence of
supine reflux in this group.
In summary, our study confirms that gastroesopha-

geal reflux must be seen and treated as a heteroge-
neous disease with different causes leading to
different clinical appearances. The importance of an
exact classification with the use of functional investi-
gations such as endoscopy, manometry, radiography,
pH monitoring, and bile monitoring must be empha-
sized. Although the pattern of reflux has been shown
not to influence the outcome of antireflux surgery,20
it should be taken into account that during first-line
conservative treatment, patients with supine reflux
may not profit from diet modifications, whereas those
presenting with an upright reflux pattern may not
benefit from postural measures.

The authors thank Marlies Janson for her helpful assistance in
our gastrointestinal function laboratory and Dr. Càtia A. Gradil
for careful revision of the manuscript.
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Spontaneous Small Bowel Perforations Due to
Intestinal Tuberculosis Should Not Be Repaired
by Simple Closure
Cengiz Ara, M.D., Gökhan Sogutlu, M.D., Ramazan Yildiz, M.D., Ozcan Kocak, M.D.,
Burak Isik, M.D., Sezai Yilmaz, M.D., Vedat Kirimlioglu, M.D.

Intestinal tuberculosis is a major problem in many regions of the world. The incidence of it is rising in
Western countries due to immigration from Third World countries and human immunodeficiency virus
infection. The difference between the simple closure and resection and anastomosis was evaluated in
this study. Retrospectively, 12 patients with intestinal tuberculosis diagnosed histopathologically among
50 patients with free intestinal perforations operated on between 1995 and 2003 at Turgut Ozal Medical
Center were evaluated. Each patient underwent routine laboratory tests and radiologic studies. The most
common symptoms of patients were abdominal pain, night sweats, and weight loss. Sites of perforation
were ileum in 10 patients (multiple perforation in 4) and jejunum in 2 patients (both had multiple
perforations). The perforation was closed by primary closure in 7 patients. Resection-anastomosis
was performed in 5 patients. Leaks occurred in overall 3 of 7 patients with primary closure. Three of
the 7 patients with leaks due to septicemia died. The mortality rate among all patients was 25%.
Intestinal tuberculosis should be kept in mind as a cause in free intestinal perforations. Because of high
mortality rate, the resection of the affected area and anastomosis may be the treatment of choice rather
than primary closure. (J GASTROINTEST SURG 2005;9:514–517) � 2005 The Society for Surgery of the
Alimentary Tract

KEY WORDS: Intestinal tuberculosis, perforation, treatment

Despite considerable progress made in therapy and
prophylaxis, abdominal tuberculosis is still a major
problem in many regions of the world.1,2 Intestinal
tuberculosis incidence is increasing in theWest due to
immigration from Third World countries, an aging
population, and an increasing incidence of human
immunodeficiency virus infection.3 Free intestinal
perforations occur in 1% to 15% of patients with
abdominal tuberculosis.1,4,5
The present study summarizes retrospectively the

outcome of treatment modalities of 12 patients diag-
nosed with intestinal tuberculosis.

PATIENTS AND METHODS

We reviewed 50 patients operated on for free intes-
tinal perforations due to various causes at Turgut
Ozal Medical Center between February 1995 and
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December 2003. Twelve (24%) of them were diag-
nosedwith intestinal tuberculosis (other diagnoses were
lymphoma in 7, Crohn’s disease in 4, typhoid perfora-
tion in 2, foreign body in 4, Behçet disease in 3, intesti-
nal tumor in 2, femoral hernia in 2, strangulated
hernia in 4, ileus related to intestinal adhesion in 6,
and delayed mesentery artery ischemia in 4 patients).
Their clinical history, symptoms, and preoperative
investigations and details of theirmanagementwere an-
alyzed. A complete blood cell count, liver and renal
function tests, plain radiograph of the abdomen, chest
radiograph, and abdominal ultrasonogram were per-
formed. There was no previous tuberculosis history
in 10 patients, but patient 6 had a history of operation
due to intra-abdominal abscess 1 month earlier and
the pathology of intestinal mesentery lymph node
diagnosed as tuberculosis, and he received antituber-
culosis treatment for 25 days before perforation. Pa-
tient 12 also had a history of tuberculosis diagnosed

mailto:cara@inonu.edu.tr
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pathologically from right cervical lymph nodes 4
months before perforation and treated with antitu-
berculosis drugs. In addition, patient 3 had a history
of Addison’s disease, and patient 7 had a history of
Crohn’s disease by colonic biopsy. Steroid treatment
was given to both of them.

RESULTS

The median age of 12 patients with intestinal tu-
berculosis (6 females, 6 males) was 45 years (range,
19–75 years). The laboratory and operative findings
and outcome of patients are summarized in Table 1.
The most common symptoms were acute abdominal
pain, night sweats, weight loss, diarrhea, and vom-
iting. Physical examinations showed abdominal ten-
derness and muscular rigidity. Chest radiograph of
all patients was normal. In 9 patients, abdominal ul-
trasonography showed free fluid in the rectovesical or
Douglas pouch and between intestinal segments. All
patients underwent laparotomy after nasogastric suc-
tion and appropriate fluid replacement. In most of the
patients, the serosa of the small bowel and peritoneum
showed miliary tubercles and were presented with
purulent peritonitis at the same time. Patient 2 had
multiple perforations in an 80-cm-long intestinal seg-
ment from 10 cm proximal to the ileocecal valve.
Perforations were primarily closed. At postopera-
tive day 7, a leakage was noticed and patient under-
went a reoperation and intestinal resection, right
hemicolectomy, and end-ileostomy. During the post-
operative period, wound infection and evisceration
were realized. The patient died from sepsis. Patient
3, who had a history of Addison’s disease, was ad-
mitted to the emergency department with intestinal
perforation and primary closure of the perforated area

Table 1. Laboratory and operative findings and outcome of patients

Patient Age/gender Radiology Perforation site/type Reoperation Outcome

Simple closure
1 30/F Free air Ileum No Discharged well
2 24/F Air-fluid levels Ileum/multiple Yes Leak, died
3 75/M Free air Ileum/multiple Yes Leak, died
4 70/M Air-fluid levels Ileum No Discharged well
5 20/F Free air Ileum No Discharged well
6 20/F Free air Ileum Yes Discharged well
7 27/F Free air Ileum Yes Leak, died
Resection and anastomosis
8 65/M Air-fluid levels Jejunum/multiple No Discharged well
9 36/F Free air Jejunum/multiple No Discharged well
10 64/M Air-fluid levels Ileum/multiple No Discharged well
11 64/M Air-fluid levels Ileum/multiple No Discharged well
12 35/M Air-fluid levels Ileum No Discharged well

was performed; postoperatively, steroid treatmentwas
given. On postoperative day 5, leakage was noticed
and end-ileostomy was performed at the repeat lapa-
rotomy.He was lost due to leakage and sepsis. Patient
7 had a previous colonic biopsy of Crohn’s disease
for 1 year. When he was hospitalized due to acute
abdomen, laparotomy was performed. There was
ileocecal mass, ileal stricture, and ileal perforation.
Right hemicolectomy, ileal stricturoplasty, and
simple closure were performed. The intestinal speci-
men was examined by a pathologist and diagnosed as
representing Crohn’s disease, and steroid treatment
was given after the first operation. The patient was
not examined for tuberculosis in the first resection
because of previous diagnosis history. The leakage
was realized at postoperative day 11, and the resection
and end-ileostomy were performed by repeat opera-
tion. The histopathologic examination of the terminal
ileum excised in the second operation showed intesti-
nal tuberculosis affecting all layers of the diseased
segment. Reexamination of the first specimen was
also diagnosed as intestinal tuberculosis. Despite
maximal medical support, the patient died from
sepsis.
Patient 6, who had a history of an operation due

to intra-abdominal abscess 1 month earlier, was
presented to our clinics with acute abdomen and op-
erated on with simple closure. On postoperative day
13, an enterocutaneous fistula formed, the patient
underwent repeat laparotomy, and repair of perfora-
tion and loop ileostomy were performed. In all
patients, histopathologic examination of the specimen
of resected bowel, material from the mesenteric edge
of the perforation, or mesenteric lymph nodes
revealed caseating granulomas surrounded by epithe-
lial cells and Langerhans giant cells. Acid-fast bacilli
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were demonstrated by Ziehl-Nielsen staining in
12 patients. We treated all patients with isoniazid
300 mg/day and rifampin 600 mg/day for 12 months
and pyrazinamide 1.5 g/day and ethambutol 1 g/day
were added to treatment for the first 2 months. All
patients were symptom free after 12 months of
treatment.

DISCUSSION

Althoughmost patients with intestinal tuberculosis
respond favorably tomedical therapy,6 surgery should
be reserved for complications such as obstruction,
free perforation, confined perforation with abscess
fistula, and massive bleeding.5,7,8
As reported in previous studies, intestinal perfora-

tion may occur after antituberculosis treatment.9,10 In
our study, two patients had antituberculosis treatment
before perforation. Free intestinal perforations occur
in 1% to 15% of patients with abdominal tuberculo-
sis.1,4,5 Clinical diagnosis has been reported to be
accurate in less than 50% of patients even in endemic
countries like India.11
The main symptoms of intestinal tuberculosis are

abdominal pain (85%), weight loss (66%), diarrhea
(20%), and other symptoms, including nausea, vom-
iting, and melena.6,12 Abdominal pain, night sweats,
and weight loss were the main symptoms in our pa-
tients. Most radiologic images were not diagnostic.
Subdiaphragmatic free air has been reported as
occurring in 25% to 71% in the literature,1,2,13,14 but
it was detected as 50% in the present study. Usually,
multiple air-fluid levels are seen with intestinal ob-
struction.1 In our study, they were seen in six patients.
The majority of the perforations are solitary and

occurproximal to the siteof the stricture.15 In10ofour
12 patients, perforations were on the distal ileum, as
mentioned in the other reports.4,14,15 The multiple-
perforation rate was reported as 10% to 40% in previ-
ous articles,15–17 but it was 50% in our study. The
most effective treatment of intestinal tuberculosis is
resection of the diseased segment with end-to-end
anastomosis.12,14Weperformed resection and end-to-
end anastomosis in five patients. Simple closure may
occasionally be attended successfully,12 but Kakar
et al.15 did not recommend simple closure because of
the high incidence of leak and fecal fistula formation.
The overall mortality of perforation has ranged from
25% to 45%2,14,15; the mortality in our study was
25%.
Early diagnosis is very important. If surgical treat-

ment is delayed, rapid progression of peritonitis and
electrolyte imbalance and features of toxemia develop
rapidly and worsen the prognosis. The important fac-
tors causing high morbidity and mortality in our

patients were delayed operation, presence of multiple
perforations, primary closure of perforations, leak
from operated area, and steroid treatment. When
we compared patients according to surgical technique,
the cause of death in the simple closure group was
primary closure of multiple perforations in patients
2 and 3 and steroid treatment in patient 7 due to mis-
diagnosis with Crohn’s disease.
The excised specimen should be sent for histologic

examination, and a segment of diseased tissue or
lymph node should be cultured for mycobacterium.
This is particularly important in the elderly, in
whom peritoneal tubercles may be diagnosed as dis-
seminated malignant disease. Also, one should keep
in mind that inflammatory bowel diseases (especially
Crohn’s disease) might interfere with intestinal tuber-
culosis in pathologic examination. Another important
point for tuberculosis is the preventive measure-
ments. Because the spread of intestinal tuberculosis
is very low, classic preventive methods are sufficient
to prevent the spread of tuberculosis to hospital and
physician personnel during laparotomy and the treat-
ment phase.

CONCLUSION

Intestinal tuberculosis might be kept in mind as a
cause of free intestinal perforations. Because of a high
mortality rate, the resection of the affected area and
anastomosis may be the treatment of choice as surgi-
cal modality rather than primary closure. Also, pa-
tients have to be examined for intestinal tuberculosis
in addition to inflammatory bowel disease (especially
Crohn’s) to avert misdiagnosis.
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NATIONAL STUDY OF BURNOUT AMONG
TRANSPLANT SURGEONS IN NORTH AMERICA
Marwan S. Abouljoud, MD, Wendy Yost-Bertges, PhD, Ann
Eschelman, PhD, Mohammad Raoufi, MD, Henry Ford Hospital,
Detroit, MI

This study provides an assessment of burnout in a national sample of
transplant surgeons and examines critical relationship between burn-
out and personal, professional and organizational factors as well as the
role of family support, coping strategies, and spousal perceptions.
After two separate mailings of 734 questionnaires to members of
the American Society for Transplant Surgeons, we received 259
responses; 50 responders were nonsurgeons and were excluded from
analysis.Measures included aDemographic Survey, theMaslachBurn-
out Inventory, the Surgeon Coping Inventory, and the Spousal Ver-
sion of theMaslach Burnout Inventory. Themean of age of the sample
was 48.7 � 7.69 years. Eight percent of the primary responders (21/
259) have left the field and 7.7% (20/259) were retired. Thirty-eight
percent of surgeons scored high on the Emotional Exhaustion (EE)
dimension of burnout, while 27% showed high levels of Depersonal-
ization (DP; an impersonal response to patients), and 16% had low
levels of Personal Accomplishment (PA). All these three dimensions
were inversely correlated with “Age” and “Years of Practice”, but only
EE was inversely correlated with “Leisure Time” (days per month;
r� �0.30, P � 0.0001). It is noteworthy that 99% of surgeons found
transplantation rewarding in terms of patient satisfaction. Twenty-six
percent of surgeons reported that they often question their career
choice in transplantation. Better overall level of coping was correlated
with lower EE (r � �0.37, P � 0.0001) and higher levels of PA
(r� 0.52, P� 0.0001). A stepwise multiple regression analysis showed
significant predictors for each burnout dimension (Table 1). This study

Table 1.

Standard
Coefficient T Value P Value

EE 1) Questioning their 0.3994 6.6500 0.000000
(R2 � 0.43) career choice

2) Give up important 0.3095 5.1115 0.000001
activities because of
career choice

3) Ability to control �0.1603 �2.5923 0.01
the delivery of
medical services

DP 1) Question their 0.1997 2.7157 0.007
(R2 � 0.15) career choice

2) Appreciated by �0.2163 �3.0939 0.002
patients

3) Ability to control �0.1460 �2.0151 0.04
the delivery of
medical services

PA 1) Feeling limited �0.2302 �3.1838 0.001
(R2 � 0.23) in professional growth

opportunities
2) Appreciated by 0.1782 2.6913 0.007
patients

3) Supporting of 0.1646 2.2963 0.02
surgeon’s needs by
institution

4) Question their �0.1515 �2.0577 0.04
career choice

suggests that surgeon burnout could be improved with 1, greater
institutional support, 2, increasing opportunities for professional
growth, and 3, greater surgeon control over services to facilitate effi-
cient work. Many surgeons (26%) have questioned their career choice
in transplantation although the overwhelming majority (99%) find it
rewarding in terms of patient satisfaction.

2

120 LAPAROSCOPIC LIVER RESECTIONS IN A SINGLE
INSTITUTION
Alan J. Koffron, MD, Laura Kulik, MD, JD, Michael Abecassis, MD,
Northwestern University Medical School, Chicago, IL

Minimally invasive techniques have revolutionized diagnosis and
treatment in modern medicine, resulting in the reduction of patient
morbidity while expanding surgical treatment options. Though in its
infancy, minimally invasive (laparoscopic) hepatic surgery offers the
same advantages, however, the feasibility, techniques, safety, and out-
comes are largely undefined. We present our institutional experience
in the minimally invasive treatment of hepatic neoplasms (benign and
malignant), establishing the value of minimally invasive surgery in the
armamentarium of liver-directed therapy. Between 7/01 and 10/04
we performed 120 laparoscopic hepatic resections, including: segmen-
tectomy, left lateral segmentectomy (LLat. Seg), hepatic sectorectomy,
caudate lobectomy, left lobectomy, right lobectomy, and trisegmen-
tectomy (Triseg). Resection was performed for a wide variety of neo-
plastic lesions: adenoma, focal nodular hyperplasia, hemangioma,
portal vein-hepatic vein venovenous malformation, polycystic liver
disease, cystadenoma, adenocarcinoma, neuroendocrine tumor, hepa-
tocellular carcinoma. Twelve patients had cirrhosis at the time of
procedure. Operative time, blood loss, resection margin (malignant
tumors), transfusion (tx), length of stay (LOS), bile leaks, infection,
pulmonary complications, and tumor recurrence were assessed (Table 1).
We find laparoscopic liver resection provides a minimally invasive

Table 1. Laparoscopic Resection: Results

OR Blood
time loss LOS Compli-

Procedure N (min)* (ml)* Tx (days) cations Recurrence

Segment 41 72 minimal 0 1.0 1 bile leak none
LLat Seg. 18 110 25 0 1.2 none none
Sector 9 142 100 0 1.5 none 1, cystadenoma
Caudate 3 127 500 1 2.5 1 atelectasis none
Left Lobe 16 159 250 0 1.8 none none
Right Lobe 29 166 325 1 1.9 1 bile leak none
Triseg. 4 194 125 0 2.2 1 suture none

granuloma

therapeutic option in the treatment of benign and malignant hepatic
neoplasms. Although not yet directly compared to open resection,
our initial review suggests this novel approach is safe and effective
in 1) a variety of hepatic diseases and 2) the range of segmental to
subtotal liver resection. Given these findings minimally invasive he-
patic surgery will be a valuable addition to the management algorithm
for hepatic neoplasms.
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VEGF EXPRESSION PREDICTS ADJUVANT THERAPY
OUTCOMES IN RESECTED PANCREATIC CANCER
Alok Khorana, MD, Yingchuan Hu, MD, PhD, Charlotte Ryan,
Steven Ahrendt, MD, University of Rochester, Rochester, NY;
University of Rochester Medical Center, Rochester, NY

Angiogenesis is important for the progression of pancreatic cancer,
but its predictive value is not known. We investigated the association
of various angiogenic factors and microvessel density (MVD) with
adjuvant therapy and prognosis in resected pancreatic cancer. Tissue
cores from a multi-institutional retrospective series of 128 resected
patients were used to build a pancreatic cancer tissue microarray.
Vascular endothelial growth factor (VEGF), platelet-derived endothe-
lial cell growth factor (PD-ECGF), CD31 (for MVD) and DPC4
expression were determined using immunohistochemistry. Expression
of VEGF and PD-ECGF, both proangiogenic factors, was observed
in 74 (58%) and 75 (59%) tumors, respectively. Expression of DPC4,
an angiogenesis inhibitor, was observed in 59(46%) tumors. VEGF
expression correlated significantly with increased MVD (P � 0.03).
Pancreatic cancers with loss of the angiogenesis inhibitor DPC4 also
showed increased MVD (P � 0.05). However, PD-ECGF expression
did not correlate with MVD. Median survival in patients with VEGF-
negative tumors was longer than in those with VEGF-positive tumors
(20.2 versus 14.7 months; HR 0.71, 95% CI, 0.51–1.12; P � 0.16).
Use of adjuvant therapy was associated with increased survival in
patients with VEGF-positive tumors (18.9 [treated] versus 11.2
[untreated] months; HR 0.38, 95% CI, 0.19–0.76; P � 0.005). How-
ever, no survival benefit from adjuvant therapywas observed in patients
withVEGF-negative tumors. Conversely, adjuvant therapywas associ-
ated with significantly increased survival in patients with loss of angio-
genesis inhibitorDPC4 (20.3 [treated] versus 11.2 [untreated] months;
HR 0.36, 95% CI, 0.14–0.94; P � 0.002), but not in those with
normal DPC4 expression. PD-ECGF expression and MVD were not
associated with survival. VEGF (stimulator) and DPC4 (inhibitor) are
important regulatorsofpancreatic tumorangiogenesisandpredictiveof
benefit from adjuvant therapy in resected pancreatic cancer. This
suggests that adjuvant therapy may be both anti-angiogenic and cyto-
toxic. Addition of anti-VEGF agents to adjuvant regimens may further
improve outcomes.

4

LONG-TERM RESULTS OF BILIARY DUCT
RECONSTRUCTION AFTER PARTIAL SEGMENT IV
RESECTION
Miguel Angel Mercado, MD, Instituto Nacional de la Nutrición
Salvador Zubirán, Mexico City, Mexico

Roux-en-Y hepatojejunostomy is the preferred operation for biliary
reconstruction after complex iatrogenic injury. Complex injuries are
defined as those that require a circumferential anastomosis as a
presumed definitive repair. These lesions are usually associated with
vascular injury and concomitant ischemia of the ducts. In order to
avoid the ischemic component of the biliary injury, our group routinely
performs a high repair to assure an anastomosis in noninflamed, non-
scarred, and nonischemic ducts. If the duct bifurcation is preserved,
the Hepp-Couinaud approach for reconstruction offers an excellent
choice. Partial liver resection of segment IV and V, allows adequate
exposure of the bile duct at its bifurcation with an anterior approach
of the ducts (therefore not jeopardizing the circulation), allowing a
tension-free anastomosis. In some cases with preserved bifurcation,
section of the hilar plate allows exposure of the left duct, but in many
cases the base of segment IV hangs over the duct, not allowing room
for the jejunal limb. Long-term results of bile duct reconstructionusing
this approach are described. A total of 285 bile duct reconstruction

were done between 1989 and 2004 in a tertiary care university hospital.
The first partial segment IV resection was done in 1994 and since
that time 94 cases have been reconstructed using this approach. All
of them had a complex injury (Strasberg E1-E5), and although in
many cases the bifurcation was preserved (E1-E3), a high bilioenteric
anastomosis was done, because of the technical advantage of the re-
section for reconstruction. In 70 cases the bifurcation was identified
and in 24 cases, in which the confluence was not preserved, the
right and left ducts were found, except in one case. In 3 cases, the right
duct was found unsuitable for anastomosis and a liver resection was
done. In the remaining 21 cases, an anastomosis was done, using a
stent (transhepatic, transanastomotic) through the right duct. Results
were considered good according to the Hopkins criteria in 86 cases
(91%). In 4 of the 8 remaining cases a reoperation was done. Four
of these cases have developed secondary biliary cirrhosis, two of which
have died while waiting for a liver transplantation, four and six years
after reconstruction. Partial segment IV and V resection allows ade-
quate exposure of the confluence and the isolated left or right hepatic
ducts. Anterior exposure of the ducts allows an anastomosis in well-
preserved, nonischemic, nonscarred, or noninflamed ducts. Parenchy-
mal removal allows also the free placement of the jejunal limb, without
external compression and tension, obtaining a high-quality anastomo-
sis with excellent long-term results.

5

PROSPECTIVE RANDOMIZED STUDY OF THE
BENEFITS OF PREOPERATIVE CORTICOSTEROID
ADMINISTRATION ON THE HEPATIC ISCHEMIA-
REPERFUSION INJURY AND CYTOKINE RESPONSE
IN PATIENTS UNDERGOING HEPATIC RESECTION
Carlo Pulitanò, MD, Marcella Arru, MD, Renato Finazzi, MD,
Luca Aldrighetti, MD, PhD, Marco Catena, MD, PhD, Gianfranco
Ferla, MD, Scientific Institute H San Raffaele, Vita-Salute San
Raffaele University School of Medicine, Milan, Italy

Hepatic pedicle clamping is widely used in many institutions to reduce
intraoperative bleeding during liver surgery. The major drawback of
hepatic pedicle clamping is ischemia-reperfusion (I/R) injury, which
is cause of liver injury and dysfunction. Preoperative steroid adminis-
tration has been advocated to reduce ischemia-reperfusion injury and
surgical stress following hepatic resection. The aim of this prospective,
randomized study was to determine whether steroid administration
may reduce liver injury and improve short-term outcome. Forty-three
patients undergoing liver resectionwere randomized to a steroid group
(MP group) or to a control group (control group); patients in MP
group received 500 mg of methylprednisolone just before the surgery
whereas those in control group did not. Serum liver levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total
bilirubin (t-bil); anti-thrombin III (AT-III), prothrombin time (PT),
interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α) were mea-
sured before and immediately after the operation and on postoperative
days (POD) 1, 2, and 5. Length of stay, and type and number of
complications were recorded. Postoperative serum levels of ALTAST,
T-bil, were significantly lower in the MP group than in controls at
POD 1, 2, and 5. The postoperative level of AT-III in the control
group was significantly lower than in the steroid group at each time
point measured after hepatic resection (ANOVA P� 0.01). The values
of inflammatory cytokine as IL-6 and TNF-α were significantly lower
compared with the control group as well as the incidence of postopera-
tive complications in the control group tended to be significantly
higher than those in the steroid pulse group. CONCLUSION: Preop-
erative administration of methylprednisolone resulted in significantly
lower hepatic enzyme elevation, inflammatory cytokine levels and
attenuated the decrease in AT-III following hepatic resection. These
results suggest that Steroid pretreatment represents a potentially



Vol. 9, No. 4
2005 Abstracts 521

important biologicmodifier of I/R injury andmay improve the postop-
erative outcome (Fig. 1).

6

COLD ISCHEMIA CAUSES INCREASED
MITOCHONDRIAL CA2� UPTAKE VIA INCREASED
EXPRESSION AND ACTIVITY OF MITOCHONDRIAL
PHOSPHOLIPASE C
ClaytonD. Knox, Ian B. Nicoud, Janene M. Pierce, Andrey E. Belous,
MD, PhD, C. Wright Pinson, MD, Ravi S. Chari, MD, Vanderbilt
University Medical Center, Nashville, TN

Primary graft nonfunction is a significant problem in liver transplanta-
tion and is related to cold ischemic (CI) damage.Themechanismof this
injury involves increased cellular and mitochondrial Ca2� (mCa2�)
uptake, which leads to mCa2� overload and release of proapoptotic
factors from the mitochondria. We have shown that inhibition of
mCa2� uptake can attenuate cold ischemic (CI) damage and that
phospholipase C-δ1 is a regulator of this pathway. We hypothesized
that mitochondrial phospholipase C is upregulated or sensitized by
CI which facilitates increased mCa2� uptake. Rat livers were perfused
withUW solution and harvested. Half was homogenized immediately;
the other half was first subjected to 24 hour cold storage in UW.
Mitochondria were isolated and incubated in a buffer containing
1 mM ATP and 0.1 or 0.2 µM 45Ca2�. A selective PLC inhibitor,
U-73122, and its inactive analog, U-73343, were added to determine
their effects on mCa2� uptake. Western blots were performed on
mitochondrial membranes from both ischemic and nonischemic livers
using anti-PLC-δ1 antibodies, and densitometric analyses were used to
quantify protein expression. Mitochondrial transmembrane potential
(m∆ψ) was evaluated using Mito Tracker Red fluorescence. Experi-
ments were performed on a minimum of 4 animals; Student t test
determined significance. 1) Mitochondrial Ca2� uptake increased
significantly after 24 hour CI in UW in the presence of both 0.1 µM
(34 � 10%) and 0.2 µM Ca2� (61 � 16%) (P � 0.01 for both).

2) U-73122, but not U-73343, significantly and dose-dependently
decreased mCa2� uptake in mitochondria from both ischemic and
nonischemic livers (P � 0.001), without affecting m∆ψ. 3) U-73122
had a more pronounced effect following CI (72 � 4% vs. 51 � 5%
decrease in mCa2� uptake, P� 0.01). 4) Western blot and densitome-
try demonstrated that mitochondrial PLC-δ1 expression increased by
175 � 75% (P � 0.05) following CI. These data demonstrate that
PLC is essential for mCa2� uptake during both physiologic and CI
conditions. Mitochondrial PLC has increased expression and appears
to be sensitized following CI, as U-73122 had a more profound effect
post-CI. Inhibition of mitochondrial PLC therefore represents a novel
target in the study of liver damage resulting from CI (Fig. 1).

7

CEACAM1 EXPRESSION IN INTRADUCTAL PAPILLARY
MUCINOUS NEOPLASMS (IPMNs) OF THE PANCREAS:
A FACTOR OF PROGNOSTIC SIGNIFICANCE IN
INVASIVE IPM-CARCINOMAS
Uta Reichelt, MD, Jill Knips, MD, Paulus Schurr, MD, Bjoern
Christian Link, MD, Robin Wachowiak, MD, Christoph Wagener,
MD, Emre F. Yekebas, MD, Susan Petri, MD, Jakob R. Izbicki,
MD, Department of General Surgery, University Hospital Hamburg-
Eppendorf, Hamburg, Germany; Institute of Anatomy II, Experimental
Morphology, University Hospital Hamburg-Eppendorf, Hamburg,
Germany; Department of Clinical Chemistry, University Hospital
Hamburg-Eppendorf, Hamburg, Germany; Institute of Pathology,
University Hospital Hamburg-Eppendorf, Hamburg, Germany

Carcinoembryonic antigen�related cell adhesion molecule 1
(CEACAM1) is a member of the carcinoembryonic antigen (CEA)
family, which belongs to the immunoglobulin supergene family.
CEACAM1 is involved in intercellular adhesion, signal transduction,
and tumor cell growth regulation. This study was performed to assess
whetherCEACAM1 expression in intraductal papillarymucinous neo-
plasms (IPMNs) is correlated to long-term survival. Immunohis-
tochemical staining pattern of the monoclonal anti-CEACAM1
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antibody 4D1/D2 was evaluated in 32 IPMNs of the pancreas (4
IPM-adenomas [A], 15 IPM-borderlines [B], 2 noninvasive IPM-
carcinomas [C], 11 invasive IPM-C). There are several distinctive
staining pattern: cytoplasmatic and apical negative (�), apical posi-
tive (�), moderate cytoplasmatic and apical positive (��), strong
cytoplasmatic and apical positive (���). Kaplan-Meier analysis was
performed with an up-to-80 month follow-up to assess the prognostic
relevance of CEACAM1 expression; 27 tumors (84%) were classified
as CEACAM1 positive. In IPM-A and IPMN-B a weak apical staining
(�) was observed in 50% and 80%, respectively. Median follow-up
in IPM-A was 58 months; in IPM-B, 49 months. No patient died of
tumor-relapse. Noninvasive IPM-C showed both cytoplasmatic and
apical positive staining (��). One patient died of tumor recurrence 49
months after initial diagnosis, the other patient is still disease-free
after 56 months. The strongest CEACAM1 expression was observed
in invasive IPM-C of relapse-free survivors (1x ��, 3x ���). The
median follow-up for relapse-free survivors was 39months. In patients
with tumor-related death (median tumor related follow-up, 12
months), the CEACAM1 expression was significantly lower (4x �, 1x
��). Kaplan-Meier analysis revealed a highly significant asso-
ciation between CEACAM1 overexpression and long-term survival
(P � 0.033) in invasive IPMN-C. Moderate to high cytoplasmatic

and apical expression of CEACAM1 in invasive IPM-C of the
pancreas is highly associated with a long-term survival (P � 0.033).
This raises the possibility to stratify patients with invasive IPM-C
into low-risk and high-risk groups.

8

MIDDLE HEPATIC VEIN PRESERVATION WITH
SPLENIC ARTERY GRAFT IN RIGHT LOBE LIVING
DONOR
Luiz C. D’albuquerque, MD, PhD, M.A.F. Ribeiro, Jr., J.M. Padilha,
J.L.M. Copstein, G. Peron, F. Serpa, M. Casagrande, A.O. Silva,
Beneficiencia Portuguesa Hospital, Sao Paulo, Brazil

We herein present a case with the use of a right lobe of the liver with
the inclusion of the middle hepatic vein (IMHV) in the graft as well
as a splenic artery vascular graft in a living related liver transplantation.
The IMHV have been applied by the groups from Asia with large
experience and good results, although it is not routine in the Western
countries. The donor was a 19-year-woman who donated part of her
liver to her mother, a 52-year-old woman who suffered from hepatitis
C cirrhosis and a one single 3-cm hepatocellular carcinoma nodule
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with no evidence of extrahepatic spread and MELD score of 11.
The donor had no evidence of diseases and was evaluated based on
our group living donor protocol. The arterial reconstruction during
the reperfusion sometimes is complicated because of the presence of
a small and short arterial stump and because of the proximity of the
biliary structures in the graft-cutting surface. The current literature has
demonstrated that in patients with portal hypertension and high flow
in the portal vein, the hyperflux to the graft can be avoided by splenic
artery ligatureoreventemporaryportocaval shunt.Wedecidedtoapply
in this case a 4 cm long arterial graft that came from the recipient
and the proximal hepatic artery reconstruction was done in the back
table. This maneuver made the arterial reconstruction at the recipient
easier and faster because we were then able to make the distal anasto-
mosis in a larger part of the hepatic artery near the celiac trunk. In
the other hand, the inclusion of the middle hepatic vein offers to the
patient a graft with optimal outflow and less blood congestion that
can facilitate the organ regeneration and recovery of its functions.
The donor was discharged from the hospital 5 days after surgery and
the recipient in the 9th postoperative day with no evidence of any
complication related to the surgery. Based in our growing experience
with the IMHV in the right donor grafts we can concluded that this
technique is safe and can offer to the recipient a better chance of
recovery during the post operative period. The use of splenic artery
graft can represent a new technical option to the arterial reconstruction
besides its utilities in the cases of portal hyperflux.

9

SPLIT LIVER TRANSPLANT FOR TWO ADULT
RECIPIENTS—SURGICAL TECHNIQUE
Bradley C. Linden, MD, Timothy D. Sielaff, MD, PhD, William D.
Payne, MD, Abhinav Humar, MD, University of Minnesota,
Minneapolis, MN; Virginia Piper Cancer Institute, Minneapolis, MN

This video demonstrates our technique for division of a single donor
liver for two adult recipients. Split liver transplant for two adult recipi-
ents is a procedure that is slowly developing as issues such as donor

and recipient selection are better defined. It remains a technically
demanding procedure and optimizing the surgical technique of the
split will play an important role in its success and ability to expand
the donor pool. Since 1999, we have performed 32 right lobe/left
lobe splits from 16 deceased donors. The split is performed in the
mid-plane of the liver, dividing it into its anatomic right and left
lobe. The inferior vena cava is preserved with the right lobe, thus
maximizing outflow of the right lobe graft (by preserving all short
hepatic veins draining into the vena cava) and allowing back-table
reconstruction of largemiddle hepatic vein tributaries using vein grafts
from the donor. The outflow for the left graft is based on the common
confluence of the left and middle hepatic vein. The main hilar vascular
structures are preserved with the left lobe graft while the common
bile duct is preserved with the right lobe graft. Biliary drainage of both
grafts is then possible with a single anastomosis in both recipients
(right graft via CBD, left graft via single left hepatic duct). The actual
parenchymal transaction is performed in situ, thus minimizing the
amount of cold ischemia to the grafts. A diagram of the surgical
procedure is shown (Fig. 1).

10

EXTRACORPOREAL EXTENDED RIGHT LOBECTOMY
WITH VENA CAVA RESECTION
Emilio Vicente, MD, Yolanda Quijano, MD, Carmelo Loinaz, MD,
Rafael Beni, MD, Carlos Monroy, MD, Isabel Prieto, MD, Francisca
Garcı́a-Moreno, MD, Jacobo Cabañas, MD, Gonzalo Bueno, MD,
Hospital Madrid MontePrı́ncipe, Boadilla Del Monte, Madrid, Spain;
Hospital Ramon y Cajal, Madrid, Spain

The majority of major liver resections can be performed with conven-
tional techniques of vascular control and normothermic ischemia.
In very selected cases as tumoral invasion of hepatocaval confluence,
resection is not possible. The period of vascular clamping and resulting
ischemia can be too short to allow for major and complex liver resec-
tions and vascular reconstruction. In an attempt to offer new options to
increase the resectability rate for these extreme cases, has been
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developed different procedures in which hypothermic protection of
the remnant liver was added to hepatic vascular exclusion. The video
details the presentation of a patient with cholangiocellular carcinoma
occupying the right lobe and segment IV of the liver. The right
and middle hepatic veins and the inferior vena cava were markedly
compressed and invaded by the tumor. No evidence of distant spread
was observed.
Preoperative percutaneous transhepatic right trisegment portal vein
embolization was performed to initiate compensatory hypertrophy
in the remnant segments II and III. Extracorporeal extended right
hepatic lobectomy (ex situ in vivo procedure) combined with resection
of inferior vena cavawas performed. An ePFTE graft, 20mm in diame-
ter was interposed in the defect of the inferior vena cava, avoiding
the use of venous extracorporeal bypass. The left hepatic vein was
reimplanted into graft replacement. A groin arteriovenous fistula
was created between superficial femoral artery and saphenous vein.

11

HAND-ASSISTED LAPAROSCOPIC LEFT
SECTIONECTOMY
Eduardo de Santibañes, Juan Pekolj, Rodrigo Sánchez Clariá, Gustavo
Stork, Martı́n Palavecino, Christian Bertona, Hospital Italiano, Buenos
Aires, Argentina

Indications for laparoscopic liver resections are: benign liver tumors
located in anterior segments. Nowadays, according to the technologi-
cal advances, these indications are increasing. The purpose of this
video is to show the surgical technique to resect a benign hepatic
tumor, using a hand-assisted method in a left trisectionectomy. We
report the case of a 32-year-old female patient with a giant liver mass
in segments II, III and IV of Couinaud, without previous illness and
a history of medication with contraceptives. Four months before, she
began with epigastric pain and early satiety. Laboratory test showed
a normal CA 19-9. The CT scan showed an image located in the left
liver, hypervascularized, with a central hypodensity. The mass was
near the middle hepatic vein, pushing it to the right. As the patient
was symptomatic, a surgical treatment was decided. In the procedure
the maneuvers that we used in open surgery were reproduced: left
liver mobilization, left pedicle isolation, Pringle maneuver, isolated
ligation of vascular structures, CUSA, and US. The patient was dis-
charged at day 5, without postoperative complications. Hand-assisted
laparoscopic liver resections are procedures that can be performed
safely, if specific indications and the same tips used in open surgery
are followed.

12

LIVER RESECTION AND IVC RECONSTRUCTION
UTILIZING LIVER HANGING TECHNIQUE
Takanobu Hoshino, MD, PhD, Takashi Ishida, MD, Kazuo
Shirakawa, MD, PhD, Daijo Hashimoto, MD, PhD, Saitama Medical
Center, Kawagoe-city, Saitama Prefecture, Japan

We have successfully performed right hepatectomy with intrahepatic
IVC resection followed by IVC reconstruction for a case of giant
right adrenal malignant tumor with extensive direct invasion to the
liver and IVC. A 58-year-old male patient was admitted with diagnosis
of advanced right adrenal malignant tumor (10 cm in diameter) with
extensive direct invasion to the right liver and a wide area of sur-
rounding tissues (including IVC, diaphragm, and retroperitoneum)
associated with amarked tumor thrombus in IVC. Because of extensive
tumor invasion to the surrounding tissues, mobilization of the right
liver was not possible at all. Consequently, anterior approach with

“Liver Hanging Technique” was employed for right hepatectomy.
Following careful placement of a tape between the anterior wall of
IVC and the posterior surface of the caudate lobe of the liver for the
“HangingTechnique,” the liver parenchymawas transected at the level
of “Cantlie’s line” utilizing forceps fracture method, CUSA, and bipo-
lar scissors. After liver transaction was completed, the exposed anterior
wall of IVC was carefully examined with intraoperative ultrasono-
graphy (IOUS). IOUS revealed an extensive tumor invasion to the
right-posterior wall of IVC (7 cm in length) and a marked tumor
thrombus protruded inside the IVC cavity. Finally, the intrahepatic-
infrahepatic IVC (a segment of 9 cm long), immediately caudad to
the origin of middle and left hepatic veins, was resected together with
right liver (en bloc). Following the segmental resection, the IVC
was replaced with a PTFE graft (15 mm in diameter) with end-to-
end anastomosis for both ends of the graft. Postoperative course was
uneventful. Since the pathology of the tumor turned out to be malig-
nant (diffuse large B cell) lymphoma, the patient subsequently under-
went chemotherapy. For the safe resection of giant liver tumors with
extensive direct invasion to surrounding tissues (or right adrenal
tumors with liver invasion) with or without IVC reconstruction, ante-
rior approach utilizing “Liver Hanging Technique” appears to be
extremely useful.

13

THE EFFECT OF NEOADJUVANT CHEMOTHERAPY
FOR HEPATIC COLORECTAL METASTASES ON THE
ACCURACY OF FDG-PET SCAN
N. Lubezky, MD, R. Nakache, MD, A. Figer, MD, J. M. Klauzner,
MD, M. Ben-haim, MD, Tel Aviv Medical Center, Tel Aviv, Israel

FDG-PET scan improves the therapeutic management of patients
with colorectal liver metastases, including better patient selection for
surgery. Neoadjuvant chemotherapy before hepatic resection of colo-
rectal metastases may also improve patient selection and overall
outcome. The accuracy of FDG-PET scan following neoadjuvant
chemotherapy in not established. Patients with colorectal hepatic
metastases were assigned to either neoadjuvant treatment or immedi-
ate hepatic resection according to the resectability, the risk of
recurrence (MSKCC clinical score 2 or more) and the oncologist’s
preference. Neoadjuvant regimens were based on Irinotecan or Oxa-
liplatin. Most patients were evaluated with FDG-PETbefore neoadju-
vant treatment and all were evaluated with CT and FDG-PET before
surgery. In the absence of extensive extrahepatic disease they under-
went open exploration, intra-operative ultrasound and resection of all
metastatic sites by either anatomic or nonanatomic hepatic resection.
In case of complete clinical response, the metastatic sites were resected
as guided by original imaging. Operative and pathological findings
were compared to the CT and FDG-PET; 51 patients were studied.
Twenty-three patients, with 23 liver lesions, underwent immediate
hepatic resection (group 1), and 27 patients, with 54 lesions, received
neoadjuvant chemotherapy before surgery (group 2). For group 1,
FDG-PET was true positive (TP) in 20 lesions, false negative (FN)
in 3 lesions, and false positive (FP) in 1 case. Sensitivity was 87% and
accuracy 83%. For group 2, FDG-PET was TP in 23 lesions, true
negative (TN-complete FDG-PET and complete pathological
response) in 18 lesions, it was FP in 3 lesions, and FN in 12 lesions
(FN-complete FDG-PET response but not complete pathological
response). The sensitivity, specificity, and accuracy in the evaluation
of intrahepatic metastases were therefore 66%, 86%, and 73%, respec-
tively, significantly inferior to the results in the first group (P� 0.03).
Sensitivity of FDG-PET in detecting colorectal hepatic metastases
following neoadjuvant chemotherapy decreases significantly. In candi-
dates for potential curative hepatic resection following neoadjuvant
chemotherapy, the extent of resection should be guided by additional
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imaging modalities (intraoperative ultrasound and CT) and by the
original imaging.

14

ONCOSURGE: A COMPUTER-BASED DECISION
MODEL TO OPTIMIZE THERAPEUTIC STRATEGIES
IN THE MANAGEMENT OF PATIENTS WITH
COLORECTAL LIVER METASTASES (CLM)
Graeme J. Poston, MBBS, Steven R. Alberts, MD, Bernard
Nordlinger, MD, Juan Felip Figueras, MD, GillesMentha, MD, John
N. Primrose, MD, Daniel Haller, MD, Royal Liverpool University
Hospital, Liverpool, United Kingdom; Mayo Clinic, Rochester, MN;
Hopital Ambroise Pare, Boulogne, France; BellvitgeHospital, Barcelona,
Spain; University Hospital of Geneva, Geneva, Switzerland; University
of Southampton, Southampton, United Kingdom; Abramson Cancer
Center at the University of Pennsylvania, Philadelphia, PA

Surgery is the only potentially curative treatment for CLM, with
5-year survival of 20–35%. Only 20% of patients are initially resect-
able. Oxaliplatin (OXA) chemotherapy renders an additional 10–20%
for resection with curative intent. No consensus exists on appropriate
treatment strategies. Following a comprehensive literature review, an
expert panel of 16 surgeons and oncologists rated the appropriateness
of different strategies (resection, chemotherapy, local destruction, and
their combination) for 1,500 hypothetical CLM cases. Using the
statistically validated RAND/UCLA Appropriateness Method, a
computer based decision model was constructed. Treatments are ap-
propriate if the benefits outweigh the harms on a scale of 1 (inappropri-
ate) to 9 (appropriate).Overall agreement rates between experts ranged
from 93.4% to 99.1%. Absolute contraindications for resection in-
cluded nonresectable extra-hepatic disease, unfit for surgery, meta-
static involvement of�70% liver. Age, primary tumor stage, timing of
detection, blood transfusion, resection type, CEA levels and previous
hepatectomy are known prognostic factors but did not influence
the decisionmaking strategy.With regard to appropriate pre-operative
chemotherapy regimen ratings: 5-FU � FA was inappropriate;
5-FU � FA � OXA 75%, 5-FU � FA � irinotecan (IRI) 65%;
5-FU � FA � IRI � OXA 33%. The appropriateness ratings of
postoperative chemotherapy post R0 resection: 5-FU � FA inappro-
priate, 5-FU � FA � OXA 55%, 5-FU � FA � IRI 43%, 5-FU �

FA�OXA� IRI 10%, and post R1-resection: 5-FU�FA inappropri-
ate; 5-FU � FA � OXA 80%, 5-FU � FA � IRI 75%; 5-FU � FA
� OXA � IRI 55% (Table 1). In the absence of prior consensus, a
high degree of agreement between experts was detected, making the

Table 1. Appropriateness of Preoperative Chemotherapy If
Surgery or Ablation Intended

Determinants of Preoperative Appropriateness of Treatment
Chemotherapy Rating (%)

Adequate radiological resection margins 33
Inadequate radiological resection margins 67
No portal lymph node involvement 11
Possible portal lymphadenopathy 89
1 metastasis 35
2�4 metastases 80
�4 metastases 85
Largest metastasis �4 cm 30
Largest metastasis �4 cm 70
Unilobar involvement 30
Bilobar involvement 70
No extrahepatic disease 11
Resectable extrahepatic disease 89

model a useful tool to assist treatment decisions. The model will
be available for distribution to interested medical practitioners as an
interactive CD-ROM.
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PREOPERATIVE CT VOLUMETRIC ANALYSIS TO PLAN
LIVER RESECTION FOR HEPATOCELLULAR
CARCINOMA ON CIRRHOSIS
Enrico Benzoni, MD, Marta Mozzon, MD, Alessandro Favero, MD,
Roberta Molaro, MD, Alessandro Uzzau, MD, University of Udine,
Udine, Italy

The purpose of this studywas to evaluate the influence of liver function
and liver’s volumetric parameters on liver resection for hepatocellular
carcinomaon cirrhosis.We usedCT images in 66 consecutive patients,
affectedbyHCConcirrhosis, to evaluate the liver’s and tumor’s volume
and to plan preoperatively the surgical procedure to perform, calculat-
ing the estimated liver remnant volume (ELRV). The 50 (75.7%)
patients belonged to Child-Pugh class A, 16 (24.3%) to class B and
C. The areas of the liver, of the lesion, and of the planned resection
were delineated consecutively on the screen: ELRV was calculated
by subtraction of Total Liver Volume (TLV) and Resection Volume
(RV). In-hospital mortality rate was 4.6%, 66% of these cases were
Child-Pugh B patients, morbidity rate was 25.8%. The 1-, 3-, 5-, and
7-year survival rates for Child-Pugh class A vs. B � C were 74.5%,
37.6%, 26.2%, 12.6% vs. 50%, 27.3%, 18.2%, and 6.5%, respectively
(P � 0.05). Analyzing results on the basis of %ELRV in Child-Pugh
class A 1-, 3-, 5-, and 7-year survival rate of 72.5%, 50%, 29.2%, and
11.6% is reported when ELRV was over 50%, and 62.5%, 50%,
22.5%, and 0% when ELRV was under 50% (P � n.s.). A 1-, 3-, 5-,
and 7-year survival rate calculated for Child-Pugh class B � C group
was 54.5%, 36.4%, 27.3%, 16.3% vs. 25%, 0%, 0% and 0%, �50%
vs. �50% ELRV, respectively (P � 0.05). This study shows that the
selection of patients with HCC on cirrhosis needs more than a techni-
cal and oncological evaluation: the%ELRV could be a good preopera-
tive parameter to plan the surgical procedure when it could be
performed. In our series for Child-Pugh B � C, an ELRV �50% is
associated with high mortality in the first year and no survival after
the third year compared with ELRV �50%, while the threshold of
50% ELRV is not so critical for Child-Pugh class A. Child-Pugh class
combined with %ELRV could give the surgeon more information
about the safely procedure to perform to obtain the more radical
resection according to patient’s clinical condition (Figs. 1 and 2).
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SIMPLIFIED STAGING SYSTEM FOR PREDICTING
PROGNOSIS OF PATIENTS WITH COLORECTAL
LIVER METASTASIS
Masami Minagawa, MD, PhD, Masatoshi Makuuchi, MD, PhD,
University of Tokyo, Tokyo, Japan

To make a simplified staging system which will reflect the prognosis
of patients with liver metastases from colorectal cancer. Until now,
some staging systems have been proposed, although no one gained
worldwide acceptance. From 1980 to 2002, 369 patients underwent
curative resection for liver metastasis from colorectal cancer. The
effects of 22 clinicopathological factors on long-term prognosis
were analyzed in mono- and multivariate fashion. Using the indepen-
dent prognostic factors, simplified scoring staging system was
constructed. The 3-, 5-, and 10-year survival rates in the 369 pa-
tients were 52%, 38%, and 26%. There was no in-hospital death.
Factors that significantly affected the prognosis were number of
lymph node metastases around the primary cancer (P � 0.0001),
carcinoembryonic antigen level (P � 0.001), resection margin of the
liver nodule �5 mm (P � 0.0001), multiple liver metastases (P �

0.0001), distribution of liver nodules (P � 0.0006), hepatic lymph
node metastases (P � 0.0059), diameter of liver metastasis �5 cm
(P� 0.0167), depth of wall invasion (pT4) (P� 0.0229) and lymphatic
duct invasion (P � 0.026) of primary cancer, extrahepatic metastasis

(P � 0.0273), extrahepatic invasion (P � 0.0284), less than 6 months
interval between primary and hepatic resection (P � 0.0361). In a
multivariate analysis, 4 or more lymph node metastases around the
primary cancer (P� 0.0001) and 50 ng/ml or more carcinoembryonic
antigen level (P � 0.0001) were independent poor prognostic factors.
The patients with hepatic lymph node metastases, who had shortest
median survival time of 1.3 years, were assigned to Stage 4. In the
rest of the instances, the patients without the independent poor prog-
nostic factors were assigned to Stage 1, those with the either factor
to Stage 2, and those with both of the factors to Stage 3. The median
survival time (95% confidential interval for median) of each stage
were Stage 1, 5.4 years (4.0∼11.6), Stage 2, 2.4 years (1.8∼3.1), Stage 3,
1.6 years (1.0∼2.1), Stage 4, 1.3 years (0.4∼). Prognosis of patients
with liver metastases can simply be predicted by nodal status of the
liver, the number of mesenteric lymph node metastases, and the serum
level of carcinoembryonic antigen, if all the hepatic and extrahepatic
nodules can be removed (Fig. 1).

17

EVALUATION OF INTERACTION BETWEEN
CHEMOTHERAPY AND RADIOFREQUENCY ABLATION
(RFA) IN TREATING COLORECTAL LIVER
METASTASES USING CELL CULTURE MODEL
Weng-lang Yang, PhD, Rohit S. Sharma, MD, Ryouji Makizumi,
MD, T. S. Ravikumar, MD, Albert Einstein College of Medicine,
Bronx, NY

RFA for the treatment of unresectable colorectal liver metastases is
associated with up to 45% local/regional recurrence. One mechanism
of failure is sublethal temperature in the heat zone of RFA. Combina-
tion of chemotherapy is being investigated to reduce recurrence and
increase survival. To design a rational chemotherapy strategy, we
evaluated the cytotoxicity of three chemotherapeutic agents, 5-FU,
oxaliplatin and irinotecan, combined with sublethal heat treatment at
different scheduling sequences in two human colon cancer cell lines
HT29 (p53 mutant) and HCT116 (p53 wild type). Cell survivals, de-
termined byMTT assays, at varying drug concentrations and different
temperatures of 37�, 42�, and 45�C were plotted. We identified
that HCT116 cells, but not HT29 cells, became significantly less
sensitive to these drugs after pre-exposure to heat shock at 45�C for
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Table 1. Cell Survival* of Colon Cancer Cells Preexposure to Heat Shock Followed by Various Drug Treatments

5-FU Oxaliplatin Irinotecan

Cell Line 37�C 45�C 37�C 45�C 37�C 45�C

HT29 77.6 � 4.4% 76.1 � 17.6% 61.2 � 14.1% 55.2 � 7.8% 67.5 � 6.1% 71.2 � 4.1%
HCT116 68.5 � 3.1% 104.8 � 13.1% 54.9 � 1.7% 68.3 � 3.4% 63.4 � 3.3% 87.7 � 7.3%

15 min in comparison to 37C (P � 0.05 by Student’s t test; Table 1).
With synchronous heat shock and drug exposure, resistance was
observed only with irinotecan in HCT116 cells at 45�C in comparison
to 37�C (cell survival* 47.4 � 7.9% vs. 30.5 � 2.3%, P � 0.05, at
10 µM). With pre-exposure to drug followed by heat shock, we also
observed a decrease of heat sensitivity at 45�C in comparison to 37�C
in irinotecan-treated HCT116 cells (cell survival* 45.3 � 8.1% vs.
27.5� 2.6%, P� 0.05, at 10 µM).We further demonstrated a prolong
delay of cell cycle transition induced by heat shock at 45�C inHCT116
cells in comparison to HT29 cells using flow cytometry analysis.
Furthermore, heat shock protein 27 (HSP27) is highly induced after
heat shock at 45�C in HCT116 cells, but not in HT29 cells, analyzed
by Western blot. These results implicate the heterogeneity of cancer
cells in responding to chemotherapy plus heat treatment. These in
vitro data also provide valuable information on selecting chemothera-
peutic agents when considering the combination of RFA and chemo-
therapy in the clinical setting. (*Cell survival for each temperature
was corrected for heat cytotoxicity.)

18
DEBUNKING DOGMA: SURGERY FOR MORE THAN
FOUR COLORECTAL LIVER METASTASES IS
JUSTIFIED
Timothy M. Pawlik, MD, MPH, Eddie K. Abdalla, MD, Lee M.
Ellis, MD, Jean-Nicolas Vauthey, MD, Steven A. Curley, MD, The
University of Texas, M. D. Anderson Cancer Center, Houston, TX

The efficacy of surgical resection of one to three hepatic colorectal
metastases (CRM) is well established. Treatment of four or more
CRM, however, is controversial and remains a relative contraindica-
tion to surgery at some institutions. We sought to examine patients
treated with resection, radiofrequency ablation (RFA), or combined
resection plus RFA to assess their overall prognosis, as well as to
determine factors impacting on survival. Between 1996 and 2004, 159
patients with four or more CRM were treated surgically at a single
institution. All patients were followed in a prospective database. Prog-
nostic factors were evaluated by univariate and multivariate analysis.
The study included 107 men and 52 women with a median age of 56
years. The median number of treated lesions was 5 (range: 4 to 14)
and the median size of the largest lesion was 3.5 cm (range: 0.3 to
15 cm). The majority of patients (n � 117, 74%) had bilobar disease.
One hundred and one (64%) patients underwent resection plus RFA,
46 (28%) underwent resection only, and 12 (8%) underwent RFA only.
The perioperative complication rate was 26% and the 90-day mortal-
ity rate was 2.0%. At a median follow-up of 15 months, the median
actuarial survival was 35.9 months and the 5-year survival rate was
31%. Unilobar disease and a maximal tumor size less than 3 cm were
associated with better 5-year survival rates (57.6% vs. 21.3%, P �

.06 and 43.2% vs. 21.3, P � .0002, respectively). Patients who
underwent resection only (55.3 months) tended to have a longer
median survival compared with patients who also had RFA (28.1
months) (P � .05). On multivariate analysis, maximal tumor size less
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than 3 cm remained a significant predictor of survival (HR � 2.5,
P� .01) (Fig. 1). Patients with four ormoreCRMshould be considered
for liver resection, RFA, or both in order to achieve complete surgical
treatment. Surgical treatment is associated with a low perioperative
mortality rate and a 5-year survival rate exceeding 30%. Certain clini-
copathologic factors, including large tumor size and bilobar disease,
are associated with a worse prognosis.

19

LIVING DONOR LIVER TRANSPLANTATION FOR
HEPATOCELLULAR CARCINOMA IN ADULTS
Sven Jonas, MD, Jens Mittler, MD, Andreas Pascher, MD, Jochen
Klupp, Christoph Benckert, Tom Theruvath, Jan M. Langrehr, MD,
Birgit Rudolph, Peter Neuhaus, Charité Virchow Klinikum, Berlin,
Germany

Living donor liver transplantation offers the possibility to extend the
eligibility criteria of patients suffering from hepatocellular carcinoma
(HCC) without penalizing patients waiting for a graft from a deceased
donor. From 1988 to 2003, surgical treatment of HCC was performed
in 489 patients (transplantation: n � 161; resection: n � 328). In the
transplantation group, all patients were suffering from HCC in liver
cirrhosis except for 2 patients with noncirrhotic livers. Among the
transplantation group, 17 patients underwent living related liver trans-
plantation of the right lobe (11% of all liver transplantations for HCC;
25% off all living related liver transplantation of the right lobe:
n � 68). The primary diagnoses in these 17 patients where hepatitis
C. (n� 10), hepatitis B (n� 3), alcohol-toxic (n� 2), and cryptogenic
liver cirrhosis (n � 1). In 1 patient, the HCC had developed in a
noncirrhotic liver. The tumor stages where pT1 N0 M0 (n� 7), pT2
N0 M0 (n � 2), pT3 N0 M0 (n � 4), and pT4 N0 M0 (n � 4). The
HCCswere well-differentiated in 4 patients, moderately differentiated
in 10 patients and poorly differentiated in 3 patients. The median
tumor diameter was 5.0 cm (1–12 cm). Vascular invasion had occurred
in 8 patients (47%; macroscopic invasion n� 4; macroscopic invasion:
n � 4). After a median follow-up of 32 months (1–53 months), tumor
recurrence was observed in 3 patients (in 2 patients with a macroscopic
vascular invasion and in 1 patient with a microscopic infiltration). Two
patients with tumor recurrence died 8 and 26 months postoperatively,
respectively. Two more patients died within the first month posttrans-
plant from intracranial bleeding and sepsis. The postoperative mortal-
ity was significantly higher when compared to our previously reported
experience with full-size liver transplantation. However, the overall
results warrant a careful extension of the current eligibility criteria.
Interestingly, this extension did not result in an increased rate of HCC
with vascular infiltration.

20

ARE NEOADJUVANT APPROACHES SUPERIOR TO
ADJUVANT THERAPIES IN THE TREATMENT OF
RESECTABLE PANCREATIC CANCER?
Eduardo A. Perez, MD, Alexis J. Sloan, MS, Amit Khanna, MD,
Rebecca R. White, Alan S. Livingstone, MD, Theodore N. Pappas,
MD, Douglas S. Tyler, MD, Charles J. Yeo, MD, Leonidas G.
Koniaris, MD, University of Miami, Miami, FL; Duke University,
Durham, NC; Johns Hopkins University, Baltimore, MD

We sought to compare the effects on survival of adjuvant and neoadju-
vant 5-FU based chemotherapy protocols for the treatment of patients
with resectable pancreatic carcinoma. An individual-level comparison
of prospectively collected primary data from two large institutional
series was undertaken. Intent-to-treat neoadjuvant cases were com-
pared to patients following pancreaticoduodenectomy as initial ther-
apy. The results of each study were compared to the existing literature

and determined to be representative of the published literature with
regard to outcomes. A pooled sample size of 232 patients (53 surgery
only, 120 surgery and adjuvant therapy, 59 neoadjuvant therapy) was
examined. Patient cohorts appear similar with a median age of 66
years, range of 37–81 years, and 55% male in the adjuvant group and
a median age of 64 years, range of 31–80, and 57% male in the
neoadjuvant group. Comparison of Kaplan-Meier survival curves of
all patients who initiated therapy demonstrated an improved survival
for those who underwent a neoadjuvant approach (χ2 � 5.474, P �

0.02) with median survivals of 19 months in the adjuvant group versus
23 months in the neoadjuvant group. Limiting the comparison to
only those patients who underwent postoperative adjuvant therapy, a
median overall survival of 20 months was noted in the adjuvant group
and 23 months in the neoadjuvant group (NS). Amongst patients who
successfully completed both surgery and either adjuvant or neoadju-
vant chemotherapy a trend of increased late survival was observed in
the neoadjuvant group (χ2 � 3.339, P � 0.07) with a median survival
of 39 months in the neoadjuvant group versus 20 months for the
adjuvant group. These data suggest a small overall benefit from
the application of a neoadjuvant approach in the treatment of pancre-
atic cancer. Among patients who complete a neoadjuvant protocol,
including surgery, a late improvement of survival is suggested versus
those who undergo standard surgery followed by adjuvant therapy.
These data support the continued use of neoadjuvant therapy, sug-
gesting a benefit to the early application of chemotherapy. These data
also suggest that as more effective chemotherapies are identified it
may be better to administer them as part of a neoadjuvant protocol as
overall survival is not decreased and clinical response can be evaluated.

21

A NOVEL PANCREATIC CANCER GENETIC
SUSCEPTIBILITY FACTOR
Kouros Moozar, MD, Charles M. Vollmer, Jr., MD, Stephen W.
Scherer, PhD, Steven Gallinger, MD, University of Toronto,
Toronto, ON, Canada

Pancreatic cancer is the fifth leading cause of death due to malignancy
in North America representing a major public health problem. The
study of individuals with chromosomal translocations and pancreatic
cancer will provide clues to where in the genome causative genes
might reside. We have identified a patient with early onset pancreatic
cancer (age 42) and a familial germline balanced translocation
t(2;6)(p25;p22). We hypothesize that by characterizing the transloca-
tion breakpoints on chromosome 2 or 6 we will identify a novel gene
of importance in the pathogenesis of pancreatic cancer and possibly
other human cancers. The chromosome 6p breakpoint is being charac-
terized first because of high frequency of non-random chromosomal
rearrangements in this region. The breakpoint has been refined using
FISH to within 31kb, bisecting a predicted gene. RT-PCR andNorth-
ern blot hybridizations using primers designed from various portions
of the predicted gene demonstrate the presence of as many as 3
isoforms of a novel gene in multiple tissues including pancreas and
colon. RT-PCR has shown variable expression of this novel gene in
pancreatic and colorectal cancer cell lines. RACE data and EST analy-
ses resulted in identification of a novel gene with 13 exons with a
large open-reading frame (495 amino acids) as well as its 3’UTR.
Northern blot analysis of the full length of this novel gene demon-
strates the presence of a 3 kb and a 5 kb mRNA in multiple tissues.
The protein is predicted to have 6 transmembrane domains. A portion
of this new protein has high sequence homology to a membrane-
bound O-acyltransferase motif. A Myc-epitope was conjugated to
this novel protein in a mammalian expression vector used to transfect
COS-7 cells. Immunofluorescence using anti-Myc antibodies demon-
strates perinuclear localization of this protein. When used in conjunc-
tionwith endoplasmic reticulum (ER)-specific anti-GRP94 antibodies,
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this protein co-localizes to the ER in COS-7 cells. Western blot
analysis ofMyc-conjugated protein identified the protein in the insolu-
ble fraction. Loss of heterozygosity (LOH) was studied in a cohort
of patients with history of pancreatic cancer. We detected over 40%
rate of LOH using an intragenic microsatellite marker. We have
demonstrated a novel gene that is disrupted by chromosomal
rearrangement in a pancreatic cancer patient. The protein product
has a motif important in cancer-related pathways. We have observed
the loss of this gene in cancer cell lines and in over 40% of pancreatic
cancer patients. Further characterization of the gene and its isoforms
to confirm the potential tumor suppresser activity and mutation
screening is currently ongoing.
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Bcl-XL DEPLETION SENSITIZES PANCREATIC
CANCER CELLS TO LIGAND-MEDIATED APOPTOSIS
Jirong Bai, DVM, PhD, Aram N. Demirjian, MD, Charles M.
Vollmer, Jr., MD, Mark P. Callery, MD, Beth Israel Deaconess
Medical Center, Boston, MA

To identify potential molecular mechanisms underlying the profound
chemoresistance of pancreatic cancer, we examined the expression
and potency of three major death receptors, TNF-R, TRAIL-R, and
Fas, in mediating cytotoxicity in four invasive pancreatic cancer cell
lines. In addition, we analyzed the expression of major anti-apoptotic
factors, cell cycle regulators, and death receptor decoys (DcRs) in
comparison with normal pancreas tissues and five other human malig-
nant tumor cell lines. Different pancreatic cancer cell lines coexpressed
high-levels of TRAIL-R, Fas, and TNF-R1, but were strongly resis-
tant to apoptosis triggered by those death receptors. DcR2 and DcR3
were overexpressed and this coincidedwith the resistance of pancreatic
cancer cells to TRAIL-R and Fas-mediated cytotoxicity. Bcl-XL was
predominantlyoverexpressed incertainpancreatic cancer cell lines, and
was also overexpressed in prostate, colorectal and intestinal cancer
cells. To determine whether targeted downregulation of Bcl-XL could
disable anti-apoptotic mechanisms responsible for chemoresistance,
we used RNA interference (RNAi) to knockdown its expression. Bcl-
XL knockdown significantly reduced the viability of pancreatic cancer
cells to TNF-α and TRAIL-mediated apoptosis. Furthermore, this
cytotoxicity was significantly potentiated when Bcl-XL knockdown
cells were exposed to novel sublethal-dose antitumor regimens that
included geldanamycin (GA), PS-341, Trichostatin A, and Doxorubi-
cin. Geldanamyin and PS-341, in particular, synergistically blocked
NF-κB activation, suppressed the Akt/PKB pathway, and downregu-
lated Bcl-2, cIAP-1 and cyclin D1 expression. These alterations of
anti-apoptotic and cell cycle checkpoints are likely critical in ligand-
mediated cytotoxicity, since GA and PS-341 combined dramatically
enhanced the cytotoxic effects of TRAIL and fully broke through
chemoresistance. Bcl-XL plays a vital role in pancreatic cancer chem-
oresistance, and its selective depletion may contribute to novel drug
design strategies for the treatment of pancreatic cancer.

23

MICROVESSEL DENSITY CORRELATES WITH LYMPH
NODE METASTASIS, BUT NOT WITH PROGNOSIS, IN
HUMAN PANCREATIC CANCER
Christoph Benckert, MD, Armin Thelen, MD, Guido Schumacher,
MD, Jan Langrehr, MD, Peter Neuhaus, MD, Sven Jonas, MD,
Humboldt University, Charité, Campus-Virchow Clinic, Berlin,
Germany; Humboldt University, Charité, Campus-Virchow Clinic,
Berlin, Germany

Microvessel density (MVD) has been described as a poor prognostic
marker in many malignant diseases. We compared the quantitative

expression of theMVDand vascular endothelial growth factor (VEGF)
in normal, inflamed and malignantly transformed pancreatic tissue
and determined the prognostic relevance. In 47 tissue samples from
patients with adenocarcinoma of the pancreas, 18 of these with non-
transformed pancreatic tissue at the resection margins, 11 samples
from patients with chronic pancreatitis, who all underwent the Whip-
ple procedure, VEGF andMVDwere determined after immunostain-
ing with a CD31 specific monoclonal antibody according to the
method of Weidner et al. MVD was correlated with WHO classifica-
tion, histopathologic grading, lymph node status, tumor size and sur-
vival.MVDranged from28 to 189 vessels/field.MVDwas significantly
higher in transformed compared to nontransformed pancreatic tissue
(P 	 0.01). Lymph node positive pancreatic tumor specimen showed
a higher MVD than lymph node negative tumors (P 	 0.001). No
correlation between MVD and survival, tumor size or histopathologi-
cal grading was found. In a multivariate analysis no prognostic factors
for survival were identified. VEGF was expressed in transformed
as well as in nontransformed pancreatic tissue and no significant differ-
ences were observed. MVD does not provide a useful prognostic
marker for patients suffering from pancreatic cancer. The correlation
betweenMVD and lymph node status suggests a role for angiogenesis
in early lymphatic metastasis. MVD is significantly higher in
transformed compared to nontransformed pancreatic tissue and may
serve as an additional diagnostic marker to differentiate chronic pan-
creatitis from pancreatic cancer.

24

PREDICTIVE FACTORS FOR MALIGNANCY OR
INVASIVE CARCINOMA IN INTRADUCTAL
PAPILLARY-MUCINOUS NEOPLASMS (IPMN) OF THE
PANCREAS
Ken-ichiroUemura,MD, Yoshiaki Murakami,MD,MahikoMorifuji,
MD, Yasuo Hayashidani, MD, Takeshi Sudo, MD, Taijiro Sueda,
MD, Hiroshima University Hospital, Hiroshima, Japan

Recently, organ-preserving pancreatic resections for intraductal papil-
lary-mucinous neoplasms (IPMNs) have been reported. Preoperative
differential diagnosis between benign and malignant IPMNs, or
between non-invasive and invasive IPMNs is crucial for these proce-
dures. The purpose of present study was to identify useful
predictive factors for malignant or invasive IPMNs of pancreas by
univariate and multivariate analysis. Sixty-two patients with IPMNs
of pancreas treated surgically at Hiroshima University Hospital from
1990 to 2003 were reviewed. These patients consisted of 29 patients
with adenoma, 10 patients with borderline lesion, 11 patients with
noninvasive carcinoma, and 12 patients with invasive carcinoma (ac-
cording to WHO classification of tumors). Preoperative predictive
factorsofmalignant or invasive IPMNswere analyzed among10 factors
by univariate and multivariate analysis. Size of cystic mass (�28
mm), diameter of main pancreatic duct (�6mm), presence of patulous
papilla, andcytological examinationsof pancreatic juice (thepresenceof
malignant cells) were associatedwithmalignancy by univariate analysis
(P� 0.05). Diameter of main pancreatic duct (�6mm) and cytological
examination of pancreatic juice were identified as independent pre-
dictive factors of malignant IPMNs by multivariate analysis (P �

0.05). Size of cystic mass (�28 mm), diameter of main pancreatic
duct (�6 mm), presence of patulous papilla, mural nodule, and
malignant cells in pancreatic juice were associated with invasive
IPMNs by univariate analysis (P � 0.05). Only presence of malignant
cells in pancreatic juice by cytological examination was identified as an
independent predictor of invasive IPMNs by multivariate analysis
(P � 0.05). Carried out single-institution analysis showed predictive
factors for malignant or invasive IPMNs of pancreas. These factors
should be considered in the preoperative diagnosis of IPMNs to facili-
tate appropriate surgical management.
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ARE ANTISENSE OLIGONUCLEOTIDES TARGETED
K-ras POINT MUTATION EFFECTIVE IN THE
TREATMENT OF HAMSTER PANCREATIC CANCER
MODEL?
Cı́ntia YokoMorioka,MD, PhD, André SiqueiraMatheus,MD, PhD,
Marcel Cerqueira Cesar Machado, MD, PhD, Seiji Saito, MD,
PhD, Hideki Arai, MD, PhD, José Jukemura, MD, PhD, Takashi
Sakamoto, MD, PhD, Telesforo Bacchella, MD, PhD, Akiharu
Watanabe, MD, PhD, University of São Paulo, São Paulo-SP, Brazil;
Toyama Medical and Pharmaceutical University, Toyama, Japan

Pancreatic ductal adenocarcinoma is a complex genetic disease. About
�80% of this type of cancer carries K-ras point mutation. Oligonucle-
otides have shown an ability to target specific oncogene transcripts and
inhibit their expression in cells.Thus, antisense oligonucleotides (ASO)
may be a good therapeutic approach. We sought o elucidate the
effectiveness of this gene therapy in hamster experimental pancreatic
cancer model. HaP-T1, a cell culture derived from BHP-induced
hamster pancreatic cancer was used. MTT, MTT-Agarose were per-
formed using ASO specific to K-ras gene. For in vivo experiments,
orthotopic tissue implantation was performed. Hamsters were divided
in 3 groups: Positive control (PC), Sense treated hamsters (STH),
and Antisense treated hamsters (ATH). Oligonucleotides were admin-
istered for 2 weeks. Follow up was done by evaluation of the tumor
growth by palpation, “general state,” weight, and side effects. Five
animals of each group were sacrificed at days 10, 17, 24, 31, and 38
to study the local response and metastatic sites. Five animals of each
group were left to study the survival time. Necropsy was performed
and specimens were fixed in formalin for histopathological study.
Antisense oligonucleotides could inhibit the tumoral growth in vitro.
It could also inhibit the invasiveness. All tumors were palpable. Positive
controls, STH, and ATH survived in average 72.7, 73.8, and 79.6
days, respectively. Side effects were noted in both oligonucleotide-
injected groups.Tumor sizes were in average smaller in ATH through-
out the study. Spontaneous lymph node metastases were found from
31 days in ATH group, while PC and STH groups showed metastases
and direct invasion to adjacent organs from 17 days. After death,
metastatic sites were similar in the 3 groups. Liver metastasis has an
incidence higher in PC. Moreover, only PC group showed ascites.
Antisense oligonucleotides targeted K-ras gene may be a good choice
in the management of pancreatic cancer because of the suppression
of tumor growth in vitro and in vivo.
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LAPAROSCOPIC PALLIATION OF PANCREATIC
CANCER
Robert J. Finch, Nick O’Rourke, Les Nathanson, George Fielding,
Ian Martin, St. Vincent’s Hospital, Melbourne, Melbourne, Australia;
Royal Brisbane Hospital, Brisbane, Australia; Wesley Hospital,
Brisbane, Australia

Palliation is especially relevant to pancreatic cancer as most patients
who present to the surgeon do so with irresectable disease, either
locally advanced or with metastatic disease or due to patient factors
that preclude them from a potentially morbid operation. It has been
claimed that the palliation of symptoms of jaundice and malignant
gastric outlet obstruction improve quality of life andmay even prolong
life. Laparoscopic palliation is achievable and appropriate for selected
patients. It has the inherent advantages of laparoscopic surgery and the
durability that only surgical palliation can achieve. Since 1991 laparos-
copic biliary and gastric bypass has been performed on selected
patients. The most common indications are failure of ERCP to relieve
biliary obstruction and gastric outlet obstruction that develops follow-
ing endoscopic decompression of the biliary tree. Since 1991, 27

patients have had laparoscopic bypass operations. There was one post
operative death and complications occurred in 3 patients, namely one
postoperative cerebrovascular accident, one episode of gastroparesis,
and one bile leak that was managed with re-laparoscopy and suture.
Median hospital stay was 4 days and operative time ranged from 36
minutes to 240 minutes. This reflects the varying complexity of the
operations that were completed. No patient required re-intervention
for recurrent jaundice or gastric outlet obstruction. Laparoscopic bili-
ary and gastric bypass is feasible in selected patients. It is technically
demanding but provides the patient with the benefit of durable pallia-
tion achieved with a surgical bypass with the added benefits of minimal
access surgery that are universally accepted such as less post operative
pain, fewer wound complications and shorter inpatient stays.
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INCREASED HEPATIC EXPRESSION OF TUMOR
NECROSIS FACTOR-ALPHA�CONVERTING ENZYME
(TACE) AND TNF-a AFTER ISCHEMIA REPERFUSION
INJURY IN RAT MODEL
Zhen-ya Tang, MD, PhD, George Loss, MD, PhD, Satheesh Nair,
MD, James Eason, MD, Ari J Cohen, MD, Ochsner Clinic
Foundation, New Orleans, LA

Tumor necrosis factor-α (TNF-α) plays a critical role in the inflam-
matory cascade that follows hepatic ischemia/reperfusion injury.
TNF-α converting enzyme (TACE or ADAM17) is a metalloprotei-
nase disintegrin that specifically cleaves precursorTNF-α to itsmature
form and is involved in the ectodomain shedding of TNF receptors.
The regulation of TACE is poorly understood and its role in liver
injury and/or regeneration has not been described. Male Wistar rats
were subjected to 10 or 30 minutes of partial warm hepatic ischemia
followed by zero to 24 hours of reperfusion. Hepatic TACE, TNF-
α, and TNF-α receptor levels were assessed by RT-PCR and western
blot. Hepatic TACE levels were confirmed with real-time RT-PCR.
Serum TNF-α and IL-6 levels were measured by ELISAs. Low levels
of TACE were detected in normal liver tissue by both RT-PCR and
Western blot. Tenminutes of warm ischemia resulted in a logarithmic
rise in TACE mRNA levels, which peaked 6 hours after hepatic reper-
fusion. At 24 hours, TACE mRNA levels remained overexpressed
compared to baseline, but had declined from the 6-hour peak. Real-
time RT-PCR of hepatic TACE confirmed this pattern of expression.
Western blot analysis demonstrated a strong increase in TACE
protein levels 6 hours after the ischemic injury. Following 30 minutes
of ischemia, hepatic TACE mRNA levels demonstrated a similar up-
regulated pattern of expression, though each time point had an increase
when compared to its 10-minute ischemia counterpart. At 10 and 30
minutes of ischemia followed by reperfusion, TNF-α and TNF-α
receptormRNA levels were up-regulated in a pattern similar to TACE
mRNA levels. Serum TNF-α and IL-6 levels correlated with the
observed increases in mRNA levels in the liver (Table 1). This is
the first study to document the presence of TACE in normal liver
tissue. Moreover, TACE expression by RT-PCR and western blot
is increased following ischemia /reperfusion injury to the liver. This
increase in TACE activity, as measured by increases in liver TNF-
α, TNF-α receptor and serum TNF-α and IL-6 levels, suggests that
TACE plays an important role in liver ischemia/reperfusion injury.
Further study to define its role and to determine whether specific
TACE inhibitors can change the course of hepatic ischemia/reperfu-
sion injury.

28

VITAMIN E A DAY KEEPS THE PNF AWAY: A NOVEL
LINK BETWEEN ENERGY AND ROS IN THE SETTING
OF STEATOSIS AND ISCHEMIA/REPERFUSION
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Table 1. Serum Levels of TNF-α and IL�6 Following Liver
Ischemia-Reperfusion Injury

TACE mRNA
(fg/�mg total

Groups (n � 4/group) TNF-a (pg/ml) IL�6 (pg/ml) liver RNA)

Control 56.29 � 7.27 29.24 � 2.13 100 � 31.11*
10 minutes ischemia, 77.70 � 6.81 70.27 � 10.28* 151.67 � 34.16*
3 hours reperfusion

10 minutes ischemia, 90.61 � 8.87* 40.33 � 2.52* 176.67 � 26.94*
6 hours reperfusion

10 minutes ischemia, 56.53 � 5.20 40.33 � 6.54 110 � 8.61*
24 hours reperfusion

Control 56.29 � 7.27 29.24 � 2.13 241.67 � 30.97**
30 minutes ischemia, 86.30 � 1.80* 56.96 � 5.28** 275 � 50.30**
3 hours reperfusion

30 minutes ischemia, 106.11 � 3.81** 72.47 � 1.21** 588.33 � 39.02**
6 hours reperfusion

30 minutes ischemia, 44.67 � 5.54 27.40 � 2.45 138.33 � 22.03*
24 hours reperfusion

Data are mean � 1 SE. *P � 0.05, P � 0.01 vs. Control.

Zachary P. Evans, Ryan N. Fiorini, David Rodwell III, Stephen
Shafizadeh, Bhaskar Mandavilli, PhD, Michael Schmidt, PhD, Marc
W. Fariss, PhD, Kenneth Chavin, MD, PhD, Medical University of
South Carolina, Charleston, SC; National Institute of Environmental
Sciences, NIH, Research Triangle Park, NC; University of Colorado
Health Sciences Center, Denver, CO

Hepatic steatosis is an increasingly frequent clinical condition associ-
ated with complex and detrimental pathophysiologies. Hepatocytes
of steatotic livers overexpress mitochondrial uncoupling-protein 2
(UCP2) in response to elevated levels of reactive oxygen species (ROS)
and energy substrate. This expression causes the depolarization of the
inner-mitochondrial membrane resulting in ATP depletion at rest
and especially after stresses such as ischemia and reperfusion (I/R).
This ultimately leads to increased susceptibility to primary nonfunc-
tion (PNF). In this study, we evaluated the ability of vitamin E acetate,
a potent intramitochondrial ROS scavenger, to downregulate UCP2
in order to determine if this would improve cellular energy status at
baseline and following I/R. Twelve-week-old male ob/ob mice were
fed a control or vitamin E acetate enriched diet for 7 days and hepatic
tissue was measured for markers of energy status, ROS, and ROS
damage at baseline and 1, 24, and 48 hours following 15 min of total
hepatic ischemia. P � 0.05 was considered significant. Prior to I/R,
vitamin E acetate resulted in a significant increase in concentration
of ATP per gram of protein and was 79% greater than the control

value. This correlated with a significant decrease in UCP2 mRNA
expression, which was 58% of that found in control animals. These
trends were consistent following I/R in which vitamin E induced a
fold decrease inUCP2 content at the early timepoint, while increasing
the ATP concentration by nearly 60%. These differences leveled off
by 24 hours of reperfusion as animals recovered from the insult. In
addition, vitamin E acetate supplementation significantly increased
GSH levels, supporting the role of vitamin E acetate as an ROS
scavenger at baseline and following I/R. It also was protective against
I/R associated ROS resulting in significantly elevated levels of
intact mitochondrial DNA, a common marker of ROS damage. Given
the reduced baseline energy status of the steatotic liver, administra-
tion of vitamin E acetate is functional before and during I/R by
scavenging ROS thereby downregulating UCP2. Vitamin E adminis-
tration results in increased ATP levels and decreased ROS damage
following I/R, correcting the inherent weaknesses of these livers.
Vitamin E therefore offers a multipotent agent that could be used to
protect steatotic livers from PNF.
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ISOLATED HEPATIC PERFUSION OF HELPER-
DEPENDENT ADENOVIRUS RESULTS IN LONG-TERM
GENE EXPRESSION IN THE PRIMATE MODEL
David A. Iannitti Sr.,MD,ThomasNg,MD, PhilipNg, PhD,William
G. Cioffi, MD, Nicola Brunetti-Pierri, PhD, Arthur Beaudet, MD,
PhD, Brown Medical School, Rhode Island Hospital, Providence, RI;
Baylor College of Medicine, Department of Genetics, Houston, TX

Helper-dependent adenoviral vectors (HDAd) are vectors for liver-
directed gene therapy since they mediate sustained, high-level
transgene expression with negligible long-term toxicity. However,
high vector doses are required to achieve efficient hepatic transduction
by peripheral intravenous injection. High systemic doses result in wide
spread vector dissemination and dose-dependent activation of the
acute inflammatory response which can result in severe toxicity. This
problem can be surmounted by delivering the vector to the liver via
isolated hepatic perfusion.This results in efficient hepatic transduction
using low vector doses with minimal systemic dissemination. Three
primates were treated with HDAd expressing AFP via the portal vein
into the vascularly isolated liver. Two animals received 1 × 1012 vp/kg
and the third 1 × 1011 vp/kg. Total hepatic isolation was achieved by
Pringle maneuver and suprahepatic and suprarenal vena cava occlu-
sion. Prior to total hepatic isolation, saline was infused into the portal
vein to flush blood out of the liver. The vector was then injected
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directly into the isolated liver via a portal vein cannula. Hepatic inflow
and outflow remained clamped for 30 min to prolong exposure to the
virus. Following the 30-min dwell time, unabsorbed vector was flushed
from the liver to minimize systemic dissemination. Postoperatively
serum AFP levels were measured weekly for the first month, then
monthly thereafter. Liver biopsies were performed at 28 days. All
three animals tolerated the procedures well with no clinical evidence
of vector related systemic inflammatory response. Serum AFP reached
a peaked at 14 days and has been sustained at high levels for the
duration of the observation period (see Fig. 1). Postoperative liver
biopsies demonstrated no histologic abnormalities. Isolated hepatic
perfusion with subsequent hepatic vascular flushing and drainage re-
sults in long-term gene expression of AFP in the primate model. This
approach increases the safety and efficacy of HDAd-mediated, liver-
directed gene therapy by minimizing the dose required to achieve
efficient hepatic transduction and by minimizing systemic vector dis-
semination. This approach may have clinical applications for gene
therapy.
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OUTCOME OF 1,000 PATIENTS EVALUATED AT THE
UPMC LIVER CANCER CENTER
David A. Geller, MD, J. Wallis Marsh, MD, Allan Tsung, MD, Igor
Dvorchik, PhD, Brian I. Carr, MD, PhD, University of Pittsburgh,
Pittsburgh, PA

We evaluated 1,000 consecutive patients with liver tumors at the
University of Pittsburgh Liver Cancer Center over the 4-year period
from August 2000 to August 2004. Of the 1,000 patients seen, 573
had primary liver cancer and 427 had metastatic cancer to the liver.
The liver cancers are categorized in Table 1. Of the 1,000 patients

Table 1.

Tumor Type Number %

HCC 464 46.4
Cholangiocarcinoma 109 10.9
Neuroendocrine CA 74 7.4
Colorectal mets 171 17.1
Other mets 182 18.2

evaluated, 61% were male and 39% female. Mean age was 62.2
years. Treatment consisted of a liver surgical procedure (resection or
RFA) in 369 cases (36.9%), hepatic intra-arterial regional therapy
(TACE or 90yttrium microspheres) in 524 cases (52.4%), systemic
chemotherapy in 35 cases (3.5%), and palliative care in 72 patients
(7.2%). For treated patients, 1, 2, and 3-year actuarial survival is shown
in Table 2: These data indicate that over 90% of patients with liver

Table 2.

Procedure 1 yr 2 yr 3 yr Median (days)

Resection/RFA 70.8% 59.4% 37.9% 884
Intra-arterial therapy 44.8% 23.3% 8.5% 295
Overall survival 52.9% 33.2% 24.7% 426

cancer evaluated at a tertiary referral center can be offered some form
of therapy. Survival rates are superior with a liver resection or ablation
procedure (P� 0.0001) vs. intra-arterial therapy,which is likely consis-
tent with selection bias. HCC was the most common tumor seen
due to referral pattern and screening of hepatitis patients at a major

liver transplant center. The most common reason for offering pallia-
tive care was hepatic insufficiency (T Bili �3.0) usually associated
with cirrhosis.
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LONG-TERM OUTCOME WITH NONSELECTIVE
PARTIAL PORTAL DECOMPRESSION FOR PORTAL
HYPERTENSION ENCOURAGES APPLICATION
Alexander Stevens Rosemurgy II, MD, Whalen Colby Clark,
Elizabeth Kathleen Carey, Donald Paul Thometz II, Desiree Vicente
Villadolid, Daphne Pinkas, Emmanuel Emmanuel Zervos, MD,
Steven Scott Rakita, MD, University of South Florida Department
of Surgery, Tampa General Hospital, Tampa, FL

Operative portal decompression is infrequently undertaken and is
generally no longer considered for patients with complicated portal
hypertension. This study was undertaken to report outcomes with
operative portal decompression attained through small (8 mm) diame-
ter prostheticH-graft portacaval shunts (HGPCS) and to compare sur-
vival to that predicted by MELD. Since 1988 we have prospectively
followed patients after undergoing HGPCS to treat bleeding varices
failing/not amenable to sclerotherapy/banding. One hundred seventy
patients, 115 males and 55 females, of average age of 55 years � 13.2
underwent shunting. Cirrhosis was due to alcohol in 56%, hepatitis
in 10%, and both in 11%; 17 (10%) were of Child’s class A, 47 (28%)
of class B, and 106 (62%) of class C. Median, mean � SD of preshunt
MELD scores was 13, 14 � 5.48. Shunting decreased portal vein-
IVC pressure gradients from 17 � 5.0 to 6 � 3.0 mm Hg (paired
Student’s t test, P � 0.001). Thirty-three (20%) patients died by 6
months, 54 (34%) by 24months, and 87 (62%) by 60months, generally
because of liver failure. Five patients are lost to follow-up and 51 are
alive at 48.3, 76 � 57.8 months (median, mean � SD). Variceal
rehemorrhage occurred in 3 (2%) patients after shunting. The 5/10-
year survival for patients of Child’s class A was 66.7%/33.3%, class
B was 48.6%/15.6%, and class C was 29.2%/7.0%. Actual survival
was superior to predicted survival (MELD) (Mantel-Haenszel χ2 P �

0.001) (Fig. 1). Patients undergoing partial portal decompression by
small diameter prosthetic H-graft portacaval shunting were gener-
ally middle-aged males with advanced alcoholic cirrhosis. After
shunting, variceal rehemorrhage was very uncommon. Actual survival
was superior to predicted survival by MELD. Long-term survival
correlated with degree of hepatic function, though even with very
advanced cirrhosis long-term survival was possible. Application of
HGPCS for patients with bleeding varices due to cirrhosis and portal
hypertension is encouraged.
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MORTALITY FOLLOWING PORTAL DECOMPRESSION
FOR BLEEDING VARICES DEPENDENT ON HOSPITAL
VOLUME FOR SURGICAL BUT NOT RADIOLOGIC
SHUNTS
Dana Ann Osborne, MD, Brian Alan Boe, Alexander S. Rosemurgy,
MD,EmmanuelE. Zervos,MD,University of SouthFlorida,Tampa, FL

Mortality following complex surgical procedures has been shown to
be inversely related to hospital volume. The purpose of this study

Fig. 1.

Fig. 2.

was to determine whether these findings are applicable to radiologic
and surgical procedures for complicated portal hypertension. The
Agency for Healthcare Administration for the State of Florida data-
base was queried to determine outcomes following TIPS or surgical
shunts for 4 years (2000–2003 inclusive). Hospitals were segregated
by average number of procedures undertaken per year, and mortality,
length of stay, and costs were correlated with hospital volume. Results
were compared using Fisher’s exact test; 1,486 patients underwent
either TIPS (1,321) or surgical shunts (165) in the state of Florida
for the calendar years encompassing 2000–2003. Natural breakpoints
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in mortality occurred at 2 and 6 procedures per year and such
volumes were significantly correlated with survival for surgical shunts
but not TIPS (see Figs. 1 and 2). Overall mortality was not different
between TIPS and surgical shunts (10.98% v. 12.73%, P � 0.51);
however the cost of TIPS when compared with shunting was signifi-
cant (44K � 21 v. 59K � 22, P � 0.0001) as well as length of
hospitalization (8.8 days � 9.0 v. 15.0 days � 12.6, P � �0.0001).
Surgical procedures for complicated portal hypertension are utilized
infrequently when compared to TIPS. Index admission hospital costs
and length of stay were less following TIPS, but these findings do
not take into account the cost and resources necessary to maintain
TIPS patency. Surgical shunts should only be undertaken in high
volume centers.
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PANCREATICODUODENECTMY OUTCOMES IN A
GENERAL SURGERY TRAINING PROGRAM
Craig P. Fischer, MD, MPH, University of Texas-Houston,
Houston, TX

The purpose of this study was to compare surgical outcomes after
pancreaticoduodenectomy (PD) as a function of the status of the
primary operating surgeon (attending surgeon or trainee), within a
general surgery training program. The future of the Whipple oper-
ation or PD performed in a general surgery residency program may
be in doubt. Data support the centralization of PD to high volume
centers, many of which are locations for postgraduate fellowship train-
ing. We examine surgical outcomes for operations performed by at-
tending staff and resident staff (with supervision).FromJanuary2001 to
October 2004, 164 PDs were performed for periampullary disease.
These were performed by a single fellowship trained attending in a
general surgery training program. Data were prospectively entered
into a computerized database, including resident participation. Crite-
ria for performance by the chief resident were established; the opera-
tion was considered to have been performed by the chief resident
when the trainee performed the entire resection and reconstruction.
When these criteria were not met, the operation was considered to
have been performed by the attending surgeon. The 30-day inpatient
mortality and morbidity were analyzed and compared; 138 Whipple
operations were performed with a chief resident as the primary sur-
geon, and 26 operations were performed with the attending surgeon
as the primary surgeon, primarily involving vascular resection and
reconstruction (hepatic artery 7/26, portal vein 14/26, IVC 1/26,
and superior mesenteric vein 4/26). The 30-daymortality andmorbid-
ity were similar between the two groups, including pathologic results;
slightly higher mortality was noted in patients where the attending
was the primary surgeon. PD can be performed with acceptable mor-
bidity and mortality within the teaching structure of a general surgery
training program. Surgical outcomes were similar between attending
surgeons and residents, with slightly higher mortality when the at-
tending was the primary surgeon, reflecting higher surgical complex-
ity. This procedure is an important teaching operation for surgical
trainees during general surgery training and can be performed with
good results by surgical chief residents under supervision (Table 1).

Table 1. Outcomes and Surgeon Status

Number of Delayed Gastric Number of Vascular
Operations Mortality Emptying Wound Infection Pancreatic Fistula Resections R0 Pathologic Margin

PPPD by resident surgeon 138 1.83% 33.8% 12.5% 6.1% 12 82.6%
PPPD by attending surgeon 26 7.7% 15.4% 11.5% 7.7% 26 88.5%
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PANCREAS-SPARING DUODENECTOMY: EFFECTIVE
MANAGEMENT FOR FAMILIAL ADENOMATOUS
POLYPOSIS
RichardMackey, MD, R.MatthewWalsh, MD, Raphael Chung,MD,
Nancy Brown, RN, Andrew Smith, MBBS, James Church, MD, Carol
Burke, MD, Department of General Surgery, Cleveland Clinic
Foundation

Duodenal adenocarcinoma remains a leading cause of death in familial
adenomatous polyposis (FAP) patients who have previously undergone
colectomy. Upper gastrointestinal surveillance and Spigelman classi-
fication system is being used to guide which patients may benefit from
a duodenal resection prior to the development of invasive cancer. A
retrospective reviewwas done to evaluate the effectiveness of pancreas-
sparing duodenectomy (PSD) for the management of duodenal
polyps in FAP. There were 21 patients with FAP who underwent
successful PSD between 1992–2004 at the Cleveland Clinic Founda-
tion. There were 15 men and 6 women with a mean age of 55.3 �

10.6 years. All patients were in an endoscopic surveillance program
(range 1–7 years). Nineteen patients were Spigelman IV, one III, and
one II at the time of operation. No patient had a preoperative biopsy
of invasive cancer. Themean time from diagnosis of FAP to duodenec-
tomy was 26.7 � 12.5 years. Operative times averaged 327 � 61
minutes with mean estimated blood loss (EBL) of 503 � 266 ml.
There was nomortality and eight patients (38%) had 12 complications;
6 patients (29%) had delayed gastric emptying, 4 patients (19%) had
biliary/pancreatic anastomotic leak, 1 patient had pancreatitis, and 1
had a wound infection. There were two re-operations; a gastrojejunos-
tomy was performed for persistent delayed gastric emptying and
re-exploration was performed for an early biliary leak requiring
t-tube placement. The mean length of stay (LOS) was 13.1 � 10.8
days. Only one patient (4%)was upstagedwith their pathology, finding
invasive cancer in both the duodenal specimen and one lymph node.
The remaining 16 patients were cancer free. All patients have been
followed with serial endoscopies for a mean of 79 months (range 3–
152 months). Two patients developed recurrent polyps; one patient
at the neoduodenal ampulla and a 4-cm polyp in the advanced jejunum
at 68 months and the second developed a 1-cm polyp in the duodenal
cuff at 96months, both have been endoscopically treated.Twopatients
had late complications of a stomal ulcer at 48 months and intestinal
obstruction at 24 months. PSD represents a definitive treatment
for duodenal involvement from FAP, and can obviate the need for
pancreaticoduodenectomy.
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PANCREATIC NECROSECTOMY THROUGH A CYST-
GASTROSTOMY IMPROVES PATIENT OUTCOME
COMPARED TO OPEN NECROSECTOMY IN PATIENTS
WITH NECTROTIZING PANCREATITIS
LeoC.Derosier,MD, RuthR. Leeth, Pedro J. Ramirez,MD,Quentin
H. Gonzales, MD, Selwyn M. Vickers, MD, University of Alabama
Birmingham, Birmingham, AL
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Roughly 20% of acute pancreatitis cases will be complicated by necro-
tizing pancreatitis, and more than 80% of deaths associated with
acute pancreatitis are associated with the presence of necrosis. Recent
guidelines and the practice of our institution have been to operate
for pancreatic necrosis if infection is present upon aspiration or if
there is continued clinical deterioration. Current surgical techniques
carry significant morbidity and mortality and frequently require reop-
eration. We suggest a novel technique using a mini-laparotomy for
pancreatic necrosectomy through amini-cyst-gastrostomy and contin-
uous retroperitoneal lavage as an alternative to open necrosectomy
with multiple reoperations. Twenty-six patients undergoing cyst-gas-
trostomy (Grp A) with continuous retroperitoneal lavage (5 days) for
infected necrosis or worsening clinical parameters were analyzed from
a prospective database. Comparisons were made to a cohort receiving a
traditional open necrosectomy (Grp B). Etiology of pancreatitis was
biliary (Grp A 58% vs Grp B 74%), alcoholic (8% vs 21%), and
unknown (34% vs 5%). Indications for surgery were infection (50%
vs 100%), clinical deterioration (15% vs 0%), and pseudocyst (35% vs
0%). Using univariate linear regression, the cyst-gastrostomy cohort
had a significant improvement (P � 0.001) in length of stay (LOS)
(19d� 13 vs 57d� 42), ICULOS (4d� 7 vs 37d� 40d), complications
(bleeding, fistula formation, and pseudocyst), total hospital charges
($105,269� 101,957 vs $355,651� 338,234), readmission, and reop-
eration rates. When adjusted for all patient and disease specific vari-
ables, including APACHE II score, the differences remained
significant (P � 0.05), except for total hospital charges. ICU LOS,
significantly impacted by procedure, represents the majority of costs
in the multivariate model, and therefore accounts for loss in signifi-
cance from univariate analysis. Based upon improvements in LOS,
costs, and complications, we suggest that mini-cyst-gastrostomy is a
reasonable alternative to open necrosectomy in selected patients with
necrotizing pancreatitis (Table 1).

Table 1. Univariate and Multivariate Linear Regression Analysis
Outcomes

Cyst Open
Gastrostomy Necrosectomy

N 26 19
Mean APACHE II Score (�SD) 8.2 (�3.5) 13.5 (�3.7)
Complications (%) 5 (18.5)* 18 (94.7)*
Reoperation (%) 2 (7.7)* 19 (100)*
Mean length of stay (�SD) 19 (�13)* 57 (�41.7)*
Mean ICU length of 4 (�6.9)* 37 (�40.4)*
stay (�SD)

Mean total hospital $105,269 (�101,957)† $355,651 (�338,234)†
charges (�SD)

*Significant at P ≤ 0.001 in univariate analysis; P ≤ 0.05 in multivariate analysis.
†Significant at P ≤ 0.001 in univariate analysis.

36

FACTORS ASSOCIATED WITH CLINICAL FAILURE
FOLLOWING PANCREATECTOMY AND AUTOLOGOUS
ISLET CELL TRANSPLANTATION
Curtis J. Wray, MD, Andrew M. Lowy, MD, Andreas Gelrud, MD,
David A. D’alessio, MD, Kyuran A. Choe, MD, Laura E. James, MS,
Jeffrey B. Matthews, MD, Horacio L. Rilo, MD, Syed A. Ahmad,
MD, University of Cincinnati, Cincinnati, OH

For patients with chronic pancreatitis (CP), total pancreatectomy and
islet auto-transplantation (IAT) often alleviates debilitating abdominal
pain. However, a small percentage of patients in our series have dem-
onstrated clinical failure as evidenced by persistent narcotic-depen-
dence. The factors associated with clinical IAT failures are not well

understood. During the period of 2000-2004, 47 total or near-
total pancreatectomies with IATwere performed. Preoperative patient
characteristics, metabolic studies, narcotic and insulin usage, and pain
scores were recorded at routine clinic follow-up. Failure was defined
by continued high narcotic usage and inability to be weaned off preop-
erative narcotic dosages. Narcotic usage was converted to morphine
equivalents (MEQs) so that standard statistical calculations (Student’s
t test and χ2 analysis) could be performed. Forty-seven patients with
a median age of 39 (range, 16-63) underwent total (n � 43) or near
total (n � 4) pancreatectomies with IAT. In the subset of patients
considered failures, the etiology of CP was idiopathic (n� 8), heredi-
tary (n � 1), and alcohol (n � 2) induced pancreatitis. These patients
postoperative MEQs were significantly greater (P � 0.03) than the
other 36 patients (263 mg vs. 99 mg). There was no significant differ-
ence (P� 0.73) between preoperativeMEQs (298 mg) and postopera-
tive MEQs (263 mg) in the failure subset. A review of these patients
identified several factors that may be associated with poor outcome;
4 patients were found to have minimal fibrosis of the pancreatic speci-
men despite a preoperative diagnosis ofCP, suggesting an extrapancre-
atic cause of abdominal pain. Six patients were deemed to be drug
seeking and noncompliant with their postoperative regimen, and fi-
nally one patient was found to have colonic changes associated with
cystic fibrosis (visceral pain syndrome). A significantly greater propor-
tion of failure patients are insulin-dependent (χ2P� 0.05) in compari-
son to the successful patients. Clinical failure following IAT is most
likely due to multiple factors. In this subset of patients, other causes
of abdominal pain need to be excluded before performing pancreatec-
tomy and IAT. Preoperative evaluation should also include a compre-
hensive psychiatric profile to exclude a drug addiction.
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NATURAL HISTORY OF INDETERMINATE
PANCREATIC CYSTS
Richard M. Walsh, David P. Vogt, MD, John Michael Henderson,
MD, Nancy A. Brown, RN, Cleveland Clinic Foundation,
Cleveland, OH

The optimal treatment of asymptomatic and incidental pancreatic
cysts is not clearly known. Surgical resection should be reserved for
patients that harbor a mucinous neoplasm to prevent eventual symp-
toms and /or invasive carcinoma. Patients have been entered in a
treatment protocol that advises resection of symptomatic or suspected
mucinous neoplasms based on aspirate analysis. This follow up report
focuses on the natural history of observed patients with an asymptom-
atic and indeterminate cyst. Initiated in September 1999, 172 consecu-
tive patients have been evaluated for a suspected pancreatic cystic
neoplasm. Seventy-one patients (41%) were initially resected for
symptoms or cyst aspirates showing extracellular mucin or elevated
CEA. One hundred one patients (59%) had an indeterminate cyst
based on lack of symptoms, and/or aspirate lacking mucin, CEA�300
ng/ml, CA15-3 and CA125 �100 U/ml. Levels of amylase and CA
19-9 did not directly influence management. Ninety-five patients have
been followed with an interval CT scan and symptoms for a minimum
of 12 months and are here reported. There were 60 women and 35
men with a mean age of 62 (23-86) years. At enrollment the mean
serum CA19-9 was 33 (range: �2-250) U/ml, and median maximal
cyst diameter was 2.3 (0.4-8.7) cm. An endosonographic guided FNA
was performed in 78 (82%), and the median volume of fluid aspirated
was 4 (0.5-31) ml. The median aspirate results were CA19-9 � 1976
U/ml; CEA � 22.6 ng/ml; CA 15-3 � 3.1 U/ml; CA125 � 14 U/
ml. In the 28 patients who had cyst aspirate analyzed for amylase, the
value in eighteen patients was �1000 U/L, and �500 U/L in ten. At
a mean follow up of 23 months, four patients (4%) required resection.
The indication and pathology were: one for size increase (6.6 to 7.8
cm) at 18 months, lymphoepithelial; two for symptoms (abdominal
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pain and obstructive jaundice) at 24 and 72 months respectively, mu-
cinous and serous cystadenoma; and one for both abdominal pain and
increase in size (2.0 to 3.7 cm) at 41 months, pseudocyst. In patients
that continue to be observed, four expired (4%) due to an unrelated
cause, twelve showed decrease in cyst size (13%) and four increased in
size (18%, 27%, 30%, and 48% change). Initial follow-up indicates
that asymptomatic patients without evidence of a mucinous neoplasm
by cyst aspiration can be safely followed. Approximately 1%will harbor
an unsuspected mucinous neoplasm.
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LONG-TERM SURVIVAL AND QUALITY OF LIFE
AFTER TOTAL PANCREATECTOMY
Marcus C.B. Tan, MD, Gary Tobin, MD, Yolanda Y.I. Yang, MD,
PhD, Jeffrey A. Drebin, MD, PhD,WilliamG. Hawkins, MD, Steven
M. Strasberg, MD, David C. Linehan, MD, Barnes-Jewish Hospital/
Washington University in St. Louis, St. Louis, MO; Barnes-Jewish
Hospital/Washington University School of Medicine, St. Louis,
MO; Cleveland Clinic Foundation, Cleveland, OH; University of
Pennsylvania Health System, Philadelphia, PA; Barnes-Jewish
Hospital/Washington University School of Medicine, St. Louis, MO

In the past, total pancreatectomy has been an operation associated
with high complication rates and long-termmorbidity due to difficulty
in controlling postoperative diabetes. With the development of new
forms of insulin, the control of diabetes and its associated long-term
complications in patients after total pancreatectomy has greatly
improved. In this study, we examine quality of life in patients treated
with total pancreatectomy to that in a matched cohort of patients who
have undergone a Whipple procedure. We retrospectively reviewed
records of 18 patients who had undergone total pancreatectomy at
Barnes-Jewish Hospital between 1998 and 2004. Resections were per-
formed for adenocarcinoma in 10 (55%), intraductal papillary mu-
cinous tumor in 5 (28%), neuroendocrine tumors in 2 (11%), and for
mucinous cystic neoplasm in one patient (6%). Eleven of 18 patients
were alive at a median follow-up of 24 months (range, 5 months-6
years). Two of these 11 patients were lost to follow-up. The remaining
nine patients were interviewed and their quality of life was assessed
using the SF-36v2 Health Survey Questionnaire, and compared with
age- and sex-matched patients who had undergone a Whipple proce-
dure during the same time period. Complications occurred in 33%
of patients. Intra-abdominal complications (abscess, hemorrhage) re-
sulted in 3 reoperations. Median length of stay was 15 days, with 30-
day mortality of 0%. For diabetic control, patients were placed on an
intensive insulin regime using either an insulin pump or a combina-
tion of long- and short-acting injectable insulin. Quality of life across
all SF-36v2 domains was excellent. There was no difference between
total pancreatectomy and Whipple patients in terms of physical and
mental summary measures or in specific physical outcome measures
(physical functioning, role-physical, bodily pain, general health, or
vitality). Though associatedwith a high rate of postoperative complica-
tions, total pancreatectomy is a well-tolerated procedure and quality
of life at long-term follow-up is excellent.
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PROTECTION FROM COLD ISCHEMIA�INDUCED
APOPTOSIS DESPITE CYTOPLASMIC ATP DEPLETION
BY PURINERGIC RECEPTOR ANTAGONISM
Christopher D. Anderson, MD, Janene Pierce, Aya Wakata, Ian
Nicoud, Andrey Belous, MD, PhD, Ravi S. Chari, MD, Vanderbilt
University Medical Center, Nashville, TN

Ruthenium Red (RR) and Reactive Blue 2 (RB2) inhibit mitochondrial
calcium (mCa2�) uptake: RR through direct antagonism of the uni-
porter and RB2 through indirect antagonism of the uniporter as

mediated through mitochondrial purinergic-like receptors. mCa2�

uptake regulates mitochondrial ATP production via a feedbackmecha-
nism. Maintenance of cytosolic ATP level may be cytoprotective
during IR injury. Both RR and RB2 are cytoprotective following cold-
ischemic storage, but their effect on cellular ATP levels is unknown.
We hypothesized that mCa2� uptake antagonism during cold storage
is cytoprotective, independent of intracellular ATP levels. HepG2
cells were transfected with a cDNA construct coding for luciferase
targeted either to the mitochondrial membrane or to the cytoplasm.
Cells were then stored in UW with or without RR (30 µM) or RB2
(300µM).Storage conditionswere eithernormoxic-hypothermic (4�C)
(NH) or hypoxic (�0.1% O2)-hypothermic (HH) storage for 6 hours.
Untreated (no UW storage) cells served as a control. Following stor-
age, 2 × 105 cells were resuspended in tricine buffer with 10 µl beetle
luciferin. Luminescence was measured for 30 seconds and peak values
were used for analysis (N� 6 for each group). Apoptosis was quantified
by TUNEL staining. The 2-tailed Student t test (P 	 0.05) deter-
mined significance. Luminescence curves were standardized to control
for interference from RR or RB2. 1) HH storage decreased cytoplasmic
ATP levels when compared to NH storage (16%, P � 0.05). 2) NH
and HH storage with RB2 resulted in lower cytoplasmic ATP levels
(28%, P � 0.003; 25%, P � 0.005) than in cells stored without RB2
treatment. RB2 decreased the rate of apoptosis following HH storage
from 45% to 21% (P � 0.004). 3) NH and HH storage with RR
resulted in lower cytoplasmic ATP levels (16%, P � 0.028; 17%, P �

0.032) than cells in stored without RR treatment. RR decreased the
fraction of apoptotic cells following HH storage from 45% to 16%
(P � 0.001). Mitochondrial ATP levels were not significantly affected
by RR or RB2 treatment. RR and RB2 are similar in their effects on
cellular apoptosis and cytoplasmic ATP levels; both RR and RB2
decrease cellular apoptosis, despite continued decreases in cytoplasmic
ATP levels. These results suggest the involvement purinergic recep-
tors in the regulation of mCa2� uptake during cold storage. Further,
prevention of apoptosis by RB2 despite ongoing decreases in cellu-
lar ATP implicates purinergic receptors in the regulation of cellular
apoptosis during cold preservation via the modulation of mCa2�

uptake.
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SHORT-TERM ADMINISTRATION OF (�)-
EPIGALLOCATECHIN GALLATE REDUCES HEPATIC
STEATOSIS AND PROTECTS AGAINST HEPATIC
ISCHEMIA/REPERFUSION INJURY IN STEATOTIC
MICE
Ryan N. Fiorini, PhD, Jennifer Donovan, PhD, David Rodwell III,
MD, Zachary Evans, MS, John Markowitz, PharmD, Michael G.
Schmidt, PhD, Kenneth D. Chavin, MD, PhD, Medical University
of South Carolina, Charleston, SC

Hepatic steatosis increases the extent of cellular injury incurred during
ischemia/reperfusion (I/R) injury. (�)-Epigallocathecin gallate (EGCG),
the major flavonoid component of green tea (Camellia senenesis) is
a potent antioxidant that inhibits fatty acid synthase (FAS) in vitro.
This study investigated the effects of EGCG on hepatic steatosis and
markers of cellular damage at baseline and following I/R injury in
ob/ob mice. Animals were pretreated with 85 mg/kg EGCG via i.p.
injection for 2 days or oral consumption in the drinking water for 5
days prior to 15minutes of warm ischemia and 24 hours of reperfusion.
After EGCG administration, total baseline hepatic fat content de-
creased from baseline (P� 0.05). Palmitic acid and linoleic acid levels
were also substantially reduced in all EGCG treated animals prior to
ischemia/reperfusion (I/R) (P � 0.05). ALT levels decreased in all
EGCG treated animals compared to control animals following I/R
(P � 0.05). Histologic analysis demonstrated an average decrease
of 65% necrosis after EGCG administration (P � 0.05). EGCG,
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administration also increased resting hepatic energy stores as deter-
mined by an increase in cellular ATP (P � 0.05) with a concomitant
decrease in uncoupling protein 2 (UCP2) prior to I/R (P � 0.05).
Finally, there was an increased level of glutathione (GSH) in the
EGCG treated mice as compared to the vehicle treated mice both at
baseline and following I/R. Taken together, this study demonstrates
that treatment with EGCG by either oral or i.p. administration, sig-
nificantly protects the liver following I/R possibly by reducing hepatic
fat content, increasing hepatic energy status and functioning as an anti-
oxidant.
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ONE LIVER FOR TWO: LIVER REGENERATION IN
LIVING DONORS AND RECIPIENTS
Burckhardt Ringe, MD, Felix Braun, MD, Michael Moritz, MD,
Gillian Zeldin, MD, Humberto Soriano, MD, William Meyers,
MD, Drexel University College of Medicine, Philadelphia, PA

Apart from balancing risk versus benefit, the principle of living donor
liver transplantation is to split one liver, and to maintain sufficient
liver mass and function for two patients-the donor and the recipient.
For long-term survival, adequate regeneration of both liver lobes is
essential. Published data on volume restoration after living donor
liver resection and transplantation are limited and inconclusive. To
investigate and compare the recovery of residual left lobes, and right
lobe grafts, a consecutive series of adults—22 donors and 22 recipi-
ents—were included in a prospective analysis with serial volumetry
by magnetic resonance imaging before and 3, 7, 14, 28, 60, 90, 180,
and 360 days following right hemihepatectomy or partial liver trans-
plantation. Actual donor and recipient liver volumes were measured
(ALV), and calculated in relation to preoperative total donor liver
volume (RLV), liver volume at the time of surgery (LVI), and body
weight (LBR). Liver regeneration rates (LRR) were determined within
the first 28 days. Immunosuppression was tacrolimus based, and com-
pletely steroid free in most cases. Overall, the kinetics of liver volume
restoration after resection and transplantation of right lobes showed
three phases: a rapid early increase within 28 days, an intermediate
phase, and slow adaptation tending towards preoperative data. Liver
regeneration was not completed after 1 year. There was a significant
difference between donors and recipients. In donors, volume of resid-
ual left lobes increased continuously within one year after resection,
from 45% to 93% RLV after 360 days. Recipients showed a 2-3-
fold faster and stronger response with an overshoot reaction beyond
100%RLVwithin the first week after transplantation, and subsequent
volume decrease of right lobe grafts. In conclusion, liver volume
restoration after resection and transplantation seems to be regulated
and controlled by different liver and host factors. In live donors, this
process is comparable to liver regeneration, whereas the volume
changes in recipients are multifactorial. Further studies are needed
to assess the long-term results in these patients.
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LONG-TERM FOLLOW-UP OF LIVING DONOR LIVER
TRANSPLANTATION: 12 YEARS OF EXPERIENCE
Sukru Emre, MD, Manuel Rodriguez-Davalos, MD, Raphael
Maurette, MD, Sasan Roayaie, MD, Gabriel Gondolesi, MD, Myron
Schwartz, MD, Charles Miller, MD,Mount Sinai School of Medicine,
New York, NY

Our aim was to evaluate the long-term results of living donor liver
transplantation (LDLT) in an experienced center; 186 patients (103
adults and 83 pediatrics) underwent LDLT in our center from June
1993 to March 2004. We retrospectively analyzed the indications
for transplant, type of graft, recurrence of hepatitis C, outcome in

hepatocellular carcinoma (HCC), biliary complications, and patient
and graft survival. Donor age was 35.8 (range 19-64). Recipient age
was 52.8 (19-74) in adults and 2.7 (4 months-18 years) in pediatrics.
Liver grafts consisted in 93 (90.3%) right lobes, and 10 (9.7%) left
lobes in the adults; in pediatrics, 68 (81.9%) received a left lateral
segment graft, 10 (12%) a left lobe and 5 (6%) a right lobe. The most
common indication for transplant in the adult was Hepatitis C. in 47
(45.6%). In the pediatrics 42 (40.7%) had diagnosis of biliary atresia,
followed by acute liver failure 19 (22.9%). Of the 47 patients with
hepatitis C, 3(6.4%) died early in their postoperative course, 1(2.1%)
patient required retransplantation within the first week of transplant
for primary graft non-function. Of the 43 long-term survivors, 29
(67.4%) have evidence of recurrent Hepatitis C, 2(6.9%) required
retransplantation. 38(36.9%) patients had HCC, 19 (50%) exceeded
Milan criteria. Among the long-term survivors, freedom of recurrence
is 82.2% at 1 year and 63.9% at 2 years. Incidence of overall biliary
complications were 45.6% in adults and 14.5% in pediatrics. Incidence
of biliary complications in the left lobe grafts were higher than the right
lobe grafts (60% vs 15.1%). Biliary leak occurred early postoperative
period and resulted in significant morbidity and mortality: 19% of
patients with bile leak died secondary to infectious complications. On
the other hand, bile duct strictures occurred in late postoperative
period andmainly treated by interventional radiology without increas-
ing mortality. In children underwent LDLT with the diagnosis of
fulminant hepatic failure, overall survival was 80%. The 5-year patient
and graft survival were 90%-82% in pediatrics and 67-63% in adults.
Living donor liver transplantation is a viable option for patients waiting
for liver transplantation. Selected patients with hepatocellular carci-
noma exceeding Milan criteria may benefit from living donor liver
transplantation. Biliary complications are still the Achilles’ heel of
living donor liver transplantation. Early biliary complications have
higher incidence of morbidity and mortality. Living donor liver trans-
plantation is a life saving procedure in pediatric patients with fulminant
hepatic failure.
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PREDICTING POST-TRANSPLANT GRAFT SURVIVAL
IN LIVER TRANSPLANT RECIPIENTS USING
PERIOPERATIVE CHARACTERISTICS UNDER THE
NEW MELD SYSTEM
Derek E. Moore, MD, MPH, Irene D. Feurer, PhD, D. Lee Gordon,
MD, J. Kelly Wright, Ravi S. Chari, MD, C. Wright Pinson, MD,
Vanderbilt University, Nashville, TN

The ever widening gap between donor organs and the number of
liver transplant candidates requires optimization of post-transplant
outcomes by matching donors and recipients on perioperative factors
that maximize graft survival. The aim of this study was to evaluate
graft survival based on preoperative donor, “situational,” and recipient
characteristics under the new MELD allocation system and devise a
practical model with which to predict posttransplant survival. Demo-
graphic, clinical, and survival data were extracted from the UNOS
Standard Transplant Analysis and Research files for adult, cadaveric
liver transplants. Potential risk factors influencing outcomes included
donor age, cold ischemia time (CIT), recipient age, MELD score,
and previous transplant. Data were analyzed via Kaplan-Meier and
Cox proportional hazards regressionmethods. Therewere 8,000 grafts
transplanted between February 2002 and May 2004. The mean follow
up was 8� 3 months. One-year graft survival for recipients of donors
�60 vs. �60 years old was 83% and 75%, respectively (P � .001).
Recipients of grafts with�12 vs.�12 hours of CIT had 1-year surviv-
als of 83% and 75%, respectively (P � .001). Recipients with MELD
scores �30 had 1-year survivals of 84% compared to 77% for those
with MELD scores �30 (P � .001). Multivariate analysis with Cox
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Table 1.

B Relative Risk 95% CI P Value

Recipient age .008 1.009 1.002�1.015 0.007
Donor age .009 1.009 1.006�1.012 �0.001
CIT .020 1.020 1.005�1.036 �0.01
MELD ≥ 30 .398 1.489 1.304�1.699 �0.001
Previous Tx .795 3.543 3.301�4.125 �0.0001

regression yielded the following (see Table 1). Using these five easily
attainable perioperative risk factors a predictive risk score can be
developed that adequately predicts 1-year graft survival. TheC statistic
is 0.7. Recipient age, donor age, cold ischemia time, MELD score,
and previous transplant independently influence post-transplant graft
survival. Therefore, the relative risks of these pre-transplant character-
istics can be used to develop a practical model with which to match
donors and recipients in order to improve post-transplant survival.
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PRETRANSPLANT THERAPIES IMPROVE SURVIVAL IN
PATIENTS WITH HEPATOCELLULAR CARCINOMA
BUT FAIL TO ALTER POST-TRANSPLANT OUTCOME
Eddie R. Island, MD, James Pomposelli, MD, PhD, Elizabeth A.
Pomfret, MD, PhD, Maryann Simpson, PhD, W. David Lewis, MD,
Roger Jenkins, MD, Lahey Clinic, Burlington, MA

Liver transplantation (LT) is the optimal treatment for early hepato-
cellular carcinoma (HCC). Ablative techniques prior to LT have been
used as a form of tumor control; however, little data exist as to their
overall effectiveness. We reviewed the records of patients evaluated
at our center for LT with the diagnosis of HCC over the past 5 years.
Patients with stage I and II HCC were considered for LT, based on
preoperative imaging with CT or MRI. Continuous variables were
analyzed with Student’s t test, and categorical variables were analyzed
with the Fisher’s exact test. Survival curves were determined using
the Kaplan-Meier method. Between 1999 and 2004, 88 patients were
evaluated for LT with the diagnosis of HCC. Of these, 72 patients
were accepted and listed for LT. Forty-four were transplanted, 7
died waiting, 10 were removed from the list, and 11 are still waiting
for LT. Seven of the 10 patients removed from the list had progression
of their HCC beyond Milan criteria. Twenty-four patients (33%)
received some form of pretransplant therapy. Therapies included RFA
in 17 patients, ethanol injection in 3 patients, surgical resection in 3
patients, chemoembolization in 1 patient, 1 patient had resection
and RFA, and 1 patient received cryotherapy. When pretreated and
untreated patients were compared, there was no significant difference
in the number of patients who were transplanted, removed from
the list, or died waiting. There were a significantly larger percentage
of survivors in patients who received pretransplant therapy (85% vs
59%: P � 0.03) Five-year survival was improved in patients who
received some form of pretransplant therapy (78% vs 42%: P � 0.04)
(Fig. 1). However, the difference in post transplant survival was not
significant (Fig. 2). Ablative therapies forHCCprior toLTdo not alter
the odds of being transplanted, or change post transplant survival.
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However, in patients waiting and eventually transplanted for HCC
pretransplant therapies may offer a survival advantage.
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ACCESS TO PEDIATRIC LIVER TRANSPLANTATION:
DOES REGIONAL VARIATION PLAY A ROLE?
Mary T. Austin, MD, Irene D. Feurer, PhD, C. Wright Pinson, MD,
Vanderbilt University Medical Center, Nashville, TN

Our purpose was to assess regional variability in access to liver trans-
plantation for pediatric patients with end-stage liver disease as deter-
mined by variances in wait list mortality and time to transplantation.
Using Organ Procurement and Transplantation Network (OPTN)
liver wait list and transplantation data for all pediatric (age 	17
years) candidates listed between January 2000 and July 2004, 1-, 3-,
6-, and 12-month wait list mortality rates were calculated. The effect
of region on wait list mortality and time to transplant was determined
using Kaplan-Meier and Cox proportional hazards methods. The pro-
portion of cadaveric whole, cadaveric split/reduced, and living donor
pediatric transplant recipients were compared between the regions
using χ2. The 1-month regional mortality rates ranged from 2.5% to
7.2%. Kaplan-Meier analysis showed a significant effect of region on
wait list mortality (model P � 0.01). A Cox model demonstrated
that both region and urgency status exerted independent effects on
wait list mortality (model P � 0.001) with the urgent patients and
those removed from the wait list for reasons other than receiving
a transplant or death having increased odds of death compared to

nonurgent candidates (both P� 0.001). Kaplan-Meier analysis of time
from listing to transplant also revealed significant regional variation
(model P � 0.001). In the Cox model, which controlled for urgency
status, the effect of region on wait list time was again evident (model
P � 0.001). Since only transplant recipients have data on organ type,
it was not included in the previous models. However, a separate χ2

analysis of pediatric transplant recipients revealed that significant re-
gional variation also existed with regard to the proportion of cadaveric
whole, cadaveric split/reduced, and living donor organs used (P �

0.001). Similar to the adult experience, wait list mortality and pre-
transplantationwaiting times for pediatric patients with end-stage liver
disease vary considerably within the 11 U.S. regions. Regional dif-
ferences in utilization of cadaveric split and living donor organs may
contribute to this variability.
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SCINTIGRAPHY-GUIDED LAPAROSCOPIC RESECTION
OF A PARA-AORTIC PRIMARY LYMPH NODE
GASTRINOMA
David R. Elwood, MD, J. Lawrence Munson, MD, David Brams,
MD, Christoff Wald, MD, PhD, Lahey Clinic, Burlington, MA

We present a video case presentation of a 61-year-old man with peptic
ulcer disease refractory to medical management who was found to
have Zollinger-Ellison syndrome with a serum gastrin level of 2,600
pg/ml. An indium-111 labeled octreotide scan revealed a focal accumu-
lation at an uncharacteristic location to the left of midline and caudal
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to the bed of the pancreas. This corresponded to a small 12 × 9
mm retroperitoneal mass identifiable on CT scan that demonstrated
marked enhancement in the arterial phase. Preoperative planning was
facilitated by CT scan-generated three-dimensional imaging of the
lesion and the surrounding vascular structures. The patient received
4.6 µCi of radiolabeled octreotide preoperatively. He was explored la-
paroscopically, and the suspected gastrinoma was localized using
a laparoscopic scintigraphy probe. On histologic examination, the
nodule contained a small glandular tumor embedded within lymphatic
tissue. It consisted of tightly clustered, small, regular glands of tumor
cells with an appearance characteristic of islet cell tumors. Immunohis-
tochemically the tissue stained positive for synaptophysin, a marker
for neuroendocrine differentiation. Postoperatively, the patient was
discharged to home the following day. A serum gastrin level obtained
at four weeks was found to be 36 pg/ml. He remained comfortable
and asymptomatic without any further dyspepsia or diarrhea.
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CENTRAL PANCREATECTOMY. A CONSERVATIVE
TECHNIQUE PRESERVING FUNCTIONAL
PANCREATIC PARENCHYMA
Calogero Iacono, MD, Luca Bortolasi, MD, Marco Frisini, MD,
Giovanni Serio, MD, University of Verona, Verona, Italy

Central pancreatectomy (CP) is an operation that allows to resect
benign or low malignant tumor located in the pancreatic isthmus
that are not suitable for enucleation. Themain advantage of this opera-
tion compared withmajor resections as pancreaticoduodenectomy and
distal pancreatectomy is that it permits to spare normal pancreatic
parenchyma and therefore the exocrine and endocrine functions are
preserved. The video shows the technique: the operation is carried
out by exposition of the pancreatic neck involved by the lesion
and incisionof theperitoneumalong the superiorand inferiormarginof
the part of the gland to be resected. Thereafter the gland is dissected
from the splenic artery and portomesenteric axis and divided with a
1-cm clear margin on either sides of the lesion. The cephalic stump
is sutured and the distal stump is anastomosed end-to-end with a
Roux-en-Y jejunal loop. We treated 20 patients with this technique.
Three patients were male and 17 female, mean age was 50 years.
The indications for CP were serous cystadenoma in 7, mucinous in
3, solid cystic papillary tumor in 1, metastasis from renal cancer in 1,
and endocrine tumor in 8 patients. Mean operative time was 235 min
(range 180–300). Mean size of the lesions was 2.9 cm (range 1.2–5).
Mortality rate was 0% and morbidity rate was 35%, pancreatic fistula
occurred in 25% of the cases and was treated conservatively in all the
cases. Mean postoperative hospital stay was 18 days (range 9–38).
Postoperative endocrine and exocrine functional tests were normal in
all controlled patients. All the patients are alive without clinical and
imaging evidence of disease. We can conclude that CP is a safe tech-
nique for benign or low malignant tumor of the pancreatic neck
that allows a cure of the tumor with evident functional results without
increasing the risk for the patient.
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ISOLATED UNCINATE RESECTION FOR PANCREATIC
CYSTIC NEOPLASM
Richard Matthew Walsh, MD, Cleveland Clinic Foundation,
Cleveland, OH

Lesions in the uncinate process of the pancreas typically require pan-
creaticoduodenectomy. This is to ensure a curative resection for the
difficult to expose area. Local resection of some pancreatic neoplasms,
such as cystic neoplasms and neuroendocrine lesions is the preferred

treatment when accessible. The surgical technique of resection of a
solitary uncinate mass is demonstrated on this video.
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COMBINED RESECTION OF PANCREATIC HEAD
TUMOR WITH SUPERIOR MESENTERIC VEIN AND
RIGHT HEPATIC ARTERY
Emilio Vicente, MD, Yolanda Quijano, MD, Carlos Monroy, MD,
Carmelo Loinaz, MD, Isabel Prieto, MD, Rafael Beni, MD, Francisca
Garcı́a-Moreno, MD, Jacobo Cabañas, MD, Gonzalo Bueno, MD,
Javier Rodriguez, MD, Hospital Madrid MontePrı́ncipe, Boadilla Del
Monte. Madrid, Spain; Hospital Ramon y Cajal, Madrid, Spain

Solid cystic tumors of the pancreas are a relatively rare type of cystic
disease. These tumors usually present as a large asymptomatic mass of
about 15 cm in diameter involving regional vascular structures. Recent
advances in surgical techniques have contributed to an increased re-
spectability rate in hepatobiliary and pancreatic benign and malignant
tumors with vascular involvement. An acceptable early and late mor-
bidity andmortalityhasbeenobtained.Ahugepancreatichead tumorof
more of 15 cm of diameter occurred on a 51-year-old woman. The
complete resection was possible by a pancreatoduodenectomy associ-
ated to mesenteric vein and right hepatic artery resection. Vascular
reconstruction was performed with an end-to-end anastomosis of the
superior mesenteric vein and right hepatic artery, respectively. Micro-
surgery technique was performed in the arterial reconstruction. The
video demonstrates the preoperative diagnostic procedures to evalu-
ate the extent of tumor growth and the vascular invasion or compres-
sion as well as the surgical procedure.
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LAPAROSCOPIC ROUX-EN-Y CYST-JEJUNOSTOMY
FOR DRAINAGE OF PANCREATIC PSUEDOCYST
S. Scott Davis, Jr., MD, Matthew I. Goldblatt, MD,W. Scott Melvin,
MD, The Ohio State University, Columbus, OH

The video depicts the operative management of a pancreatic pseu-
docyst using minimally invasive techniques to establish enteric drain-
age. The patient is a 25-year-old woman who suffered an attack of
severe, necrotizing gallstone pancreatitis during the third trimester
of pregnancy. She underwent laparoscopic cholecystectomy and subse-
quently delivered her baby. In the ensuing months, she developed an
enlarging pseudocyst involving the tail of her pancreas. She experi-
enced intermittent left upper quadrant abdominal pain associated with
the development of the cyst. It was situated inferior to the stomach and
contained heterogeneous enhancement on CT scan consistent with
residual necrosis. A laparoscopic, transmesocolic approach allowed
debridement of the cyst cavity and enteric drainage using a Roux-
En-Y limb. She was discharged home without drains in the early
postoperative period without any complications. This case demon-
strates the feasibility of using laparoscopic techniques, as an alternative
to open or endoscopic techniques, in the drainage of dependent
pancreatic pseudocysts.
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LAPAROSCOPIC MAJOR HEPATIC RESECTION:
ANALYSIS OF LOBECTOMY AND
TRISEGMENTECTOMY
Alan J. Koffron, Joseph Buell, MD, Michael Abecassis, MD,
Northwestern University Medical School, Chicago, IL; University of
Cincinnati, Cincinnati, OH; Northwestern University Medical
School, Chicago, IL
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Laparoscopic liver resection is gaining popularity in many centers,
resulting in increased case frequency and technical complexity. While
segmental resection has become routine inmany hepatobiliary centers,
major laparoscopic hepatic resection (lobectomy, extended lobectomy,
trisegmentectomy) remains largely undefined with regard to indica-
tions, technique, safety and outcome. We review our experience in
laparoscopic major hepatic resection and compare this novel surgical
strategy with open resection. We retrospectively reviewed those
patients who underwent major laparoscopic liver resection (hepatic
lobectomy or greater) at our institutions, specifically evaluating opera-
tive time, blood loss, transfusion requirement (Tx), length of stay
(LOS), and complications (infection, bile leak, tumor recurrence, etc).
These cases were compared to contemporaneous open procedures
matched for patient demographics (age, diagnosis, tumor size) and
extent of resection (Table 1). The laparoscopic resection patients
experienced an overall complication rate of 17%. This compared
favorably with open controls (16%) and did not include hepatic insuf-
ficiency or mortality. Bile leak and infection rates were similar in both
groups. Mean follow-up time 12 months. Complication rates seem
similar in laparoscopic vs. open major hepatic resection. While the
cohort numbers are small, this initial experience suggests a trend
toward shorter operative time, blood loss and LOS in the laparoscopic
group. This study exhibits the potential value of laparoscopic major
hepatic resection. Long-term follow-up and additional studies are
necessary to confirm these findings.
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SAFETY OF LAPAROSCOPIC HEPATIC RESECTION
J.F. Buell,MD, A.D. Tevar,MD,M.J. Thomas,MD, A.Koffron,MD,
University of Cincinnati, Cincinnati, OH; Northwestern Memorial
Hospital, Chicago, IL

Laparoscopic hepatic resection is a new and innovative operative strat-
egy. Aswith any newprocedure complications and technical difficulties
are anticipated. Few series have examined the complications associated
with hepatic resection. A two-institution experience from two surgeons
was examined to identify the incidence of complications associatedwith
the performance of laparoscopic hepatic surgery. During a three-
year time frame, over 130 hepatic resections were performed at two
institutions. The distribution of these cases was 56 segmental resec-
tions, 34 right lobes and 18 left lobes, 22 left lateral segmentectomies.
Thirty-eight (29%) operations were performed for malignant disease.
There were no operative conversions to open procedures. A total
of 18 complications were encountered for a rate of 13.8%. Those
complications encountered included bile leak n� 5, atelectesis/pneu-
monia n� 3, re-operation for bleeding n� 2, ascites n� 2, recurrent
cyst n � 2, port site infection n � 1, intra abdominal abscess n � 1,
hepatic insufficiency n � 1, and death n � 1. The rate of bile duct
leak was 3.8% and mortality less than 1%. When complications were
analyzed by resection type no significant difference was identified.
Two recurrences were noted in the cystic lesion group. In the malig-
nant group no tumor recurrences were documented after a median

Table 1. Laparoscopic vs. Open Major Resection (*mean values)

Procedure N OR Time (min)* Blood Loss (ml)* Tx LOS (days)* Complications Recurrence

Lap. left lobe 22 140 250 0 1.9 2 bile leak, 2 infection none
Lap. right lobe 37 150 375 1 2.0 2 bile leak, 2 infection, 2 other none
Lap. triseg. 5 200 225 0 3.25 1 suture granuloma none
Open left lobe 22 230 425 0 3.5 1 bile leak, 3 other none
Open right lobe 37 270 550 2 4.2 3 bile leak, 1 infection 1 HCC
Open triseg. 5 310 650 2 5.0 2 bile leak 1 HCC

time of 15 months. Laparoscopic hepatic resection appears extremely
safe and efficacious. The complication and mortality rate of laparos-
copic hepatic resection appears to be in the range of most reported
modern series of open hepatic resections (Table 1).

Table 1.

Resection Number Complications

L lateral 22 1 (4.5%)
L lobe 18 4 (22%)
R lobe 34 6 (17%)
Segmental 56 7 (12.5%)

130 18 (13.8%)
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A PROSPECTIVE RANDOMIZED TRIAL OF
PERIOPERATIVE PARENTERAL TRANEXAMIC ACID IN
LIVER TUMOR RESECTION TOWARD A “BLOOD
TRANSFUSION”�FREE LIVER RESECTION
Cheng-chung Wu, MD, Wai-meng Ho, MD, Shao-bin Cheng,
Dah-cherng Yeh, MD, Tse-jia Liu, MD, Taichung Veterans General
Hospital, Taichung, Taiwan Republic of China

Bleeding and homogeneous blood transfusion (HBT) remains detri-
mental in liver resection. The influence of antifibrinolytic agent, tra-
nexamic acid (TA) on HBT in liver resection was unknown. A
prospective double-blinded randomized trial was performed on elec-
tive liver tumor resections. In group A, TA 500 mg was intravenously
administered just before operation and 250 mg, every 6 h, for 3 days.
In group B, only placebo was given. The patients’ background, HBT
rates and early operative results between the two groups were com-
pared. Factors that influenced HBT rates were analyzed. There were
108 hepatectomies in group A and 106 hepatectomies in group B. No
significant differences were found in patients’ background, operative
procedures, hepatectomy extent, and liver transection area between
the two groups. Although no significant difference regarding the oper-
ative morbidity and postoperative stay between both groups, the hepa-
tectomies in group A had a significant less amount of operative blood
loss, less HBT rate, shorter operative time and less hospital costs than
group B. No patient in group A required HBT. Adverse effect of TA
was not observed in any patient. The tumor size and the use ofTAwere
independent factors that influenced HBT in liver tumor resection.
Perioperative parenteral TA reduced the amount of operative blood
loss, and make the HBT-free liver resection feasible.
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IMAGE-GUIDED LIVER SURGERY: CONCEPTS AND
INITIAL CLINICAL EXPERIENCES
DavidM. Cash, PhD,Michael I. Miga, PhD, BenoitM. Dawant, PhD,
SeanC. Glasgow,MD, ZhujiangCao, PhD, LoganW. Clements,MS,
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Robert L. Galloway, PhD, William C. Chapman, MD, Washington
University School of Medicine, St. Louis, MO; Vanderbilt University,
Nashville, TN; Washington University School of Medcine, St.
Louis, MO

The purpose of this study was to determine intraoperative factors that
will affect the utilization of image-guided surgical techniques during
open liver resections. Image-guided surgery (IGS) provides naviga-
tional aids to the surgeon by displaying the position of a tracked
surgical probe on preoperative tomograms in real time. The ability
to link intraoperative presentation to preoperative imaging is achieved
through a mapping process known as registration. The registration
is established using features on the liver surface. In this study, intraop-
erative surface data of the liver was acquired from 8 patients undergo-
ing resection for hepatic tumors. Individual points on the liver were
digitized over repeated respiratory cycles in order to quantify the
motion of the liver while breathing. Shape data was acquired either
by sweeping an optically tracked probe across the liver surface, or by
using a laser range scanner to rapidly acquire a dense point cloud.
Registration was performed between the surface data and preoperative
tomograms using the Iterative Closest Point (ICP)methods. Since soft
tissue deformation occurs during surgery, the final step was to use a
finite element model (FEM) to account for non-rigid components of
the registration. Motion in the liver due to respiration was quantified
as repeatable and cyclical, primarily along the cranial-caudal axis.
Rigid surface registrations resulted in mean residual errors from
2–6 mm. Range scan data provided more robust results compared to
the tracked probe. Less error also resulted from capturing feature-
rich regions such as the inferior liver edge. The registration was able to
provide target region errors of less than 1 cm. From visual inspection
of the registration data, it appears that the largest source of error was
due to deformation of the liver during intraoperative mobilization.
Results from FEM studies indicate the model compensates for defor-
mation by warping preoperative tomograms to match intraoperative
data. IGStechniqueshavebeendevelopedto improvenavigationduring
liver resection. Liver motion due to respiration has been quantified
so that it can be accounted for in future procedures. Laser range
scanning provides a rapid means of acquiring intraoperative surface
data, necessary for an accurate and robust surface registration.
Finite element modeling compensates for non-rigid discrepancies that
arise during surgery. Applying IGS concepts will facilitate complex
hepatic resections, including living donor transplantations.
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INLINE MULTIELECTRODE RADIOFREQUENCY
ABLATION: A NEW TECHNIQUE TO MINIMIZE
BLOOD LOSS IN HEPATIC PARENCHYMAL
TRANSECTION
David L Morris, PhD, Koroush Shahsavar Haghighi, MBBS, Julie
King, RN, Steven Daniel, The University of New South Wales,
Sydney, Australia

InLine Radiofrequency Ablation (IL-RFA) is a novel modality which
aims to reduce blood loss during hepatic resections. We conducted a
prospective trial of hepatic resections using IL-RFA. The results of
this trial are presented here. The ethics committee of SESAHS ap-
proved this study (approval no. 02/07). The InLine RFA device is a
5-cm-long plastic device with 6 electrodes, spaced along the device,
each 10 cm long,which can bedeployed to varying depths in thehepatic
parenchyma. It is then connected to a standard RFA generator. No
attempt was made to produce a low CVP and no Pringle inflow
inclusion maneuver was performed. The resection plane was ablated
with IL-RFA and then resected using the ultrasonic aspirator. Esti-
mated blood loss, resection area, and the time taken for resection
were recorded. The volume of intra-operative blood loss was as the

sum of the blood aspirated with the suckers and the blood loss as
calculated by weighing the sponges. The surface area for each plane
of resection was then measured to allow calculation of the blood loss
per cm2 of liver resection. Similar results were seen in cirrhotic vs non-
cirrhotic livers. Twenty-six patients have so far undergone liver resec-
tion using IL-RFA (13 men, 13 women; mean age: 60 years; range
35–84). Mean area resected was 39 cm2 (SD: 9 cm2). Mean blood loss
was 227 ml (SD: 278 ml, range: 12–1220 ml). Average blood loss per
cm2was6ml/cm2while average time takenper cm2was58 seconds/cm2.
InLineRFAsignificantly reduces bleeding duringhepatic parenchymal
resections. In comparison to current techniques of hepatic resection,
i.e. the jet-cutter (whichhasbeenshown tobeassociatedwithan average
blood loss of 18 ml/cm2) or the CUSA (average blood loss 24 ml/
cm2), blood loss using IL-RFA is far superior. Furthermore, IL-RFA
as a tool for resection does not result in a significantly increased time
of resection.
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LIVER SURGERY IN OBESE AND OVERWEIGHT
PATIENTS
Silvio Balzan,MD,Olivier Farges,MD,PhD,C. Yigitler,MD, Jacques
Belghiti, MD, PhD, Beaujon Hospital, Hepato-Pancreatico-Biliary
Surgery, Clichy, France

Obesity is associated with an increased risk of diabetes, systemic arte-
rial hypertension, and malignancies. Also, obese patients are penalized
by a higher risk of postoperative complications (although recently
questioned in the context of abdominal surgery) and reluctance of
some surgeons to operate on them. This might especially be the case
in the context of liver surgery as obesity is also associatedwithNAFLD.
We analyzed the characteristics of patients undergoing hepatectomies
and the influence of the Body Mass Index (BMI) on the postoperative
course.The 683 patients undergoing elective hepatectomies between
1999 and 2003 were stratified according to their BMI (in kg/m2,
range 15–44) into lean (BMI �25), overweight (BMI 25 to 29) and
obese (BMI �30). Minor (38%) and major hepatectomies (62%, in-
cluding 271 right hepatectomies) were compared separately. Intraop-
erative ventilation parameters of obese patients undergoing major
resections were in addition compared to those of patients with a BMI
�30. Overweight (34%) and obesity (14%) were somewhat more
frequent than in the general population and were associated with
an increased risk of diabetes (15 and 14 vs. 7%), systemic arterial
hypertension (39 and 34 vs. 16%), malignancies, steatosis, and liver
fibrosis. Fibrosis in obese patients was more frequent than steatosis
(58 vs. 39%). The BMI had no influence on in-hospital mortality
(overall 3%), the incidence of postoperative liver failure, or the kinetics
of bilirubin or prothrombin time. In contrast, morbidity (notably
pulmonary complications)was increased in overweight patients follow-
ing major hepatectomies (OR: 2.4) and in obese patients following
both minor and major resections (OR: 2.5 and 3). This resulted in
an increase of in-hospital stay. Intraoperative transfusion in major
hepatectomies was more frequent in obese than in lean or overweight
patients (45 vs. 17 and 23%, P � .01), despite higher preoperative
hemoglobin levels and both more frequent and more prolonged use of
portal clamping. Despite greater intraoperative peak inspiratory
airway pressures (18 vs. 15mmHg, P� .05), obese patients had smaller
respiratory volumes (6 vs. 9ml/kg,P� .001). Almost half of thepatients
undergoing liver resections are either overweight or obese. Neither
increased themortality of the procedure and the BMI should therefore
not interfere with the indication for, or extent of the resection. Patients
with increased BMI are however at increased risk of pulmonary com-
plications and intraoperative bleeding; both are partly explained by
the inability to achieve adequate intraoperative respiratory volumes
despite increased ventilation (and therefore hepatic vein) pressure,
respectively.
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POSTISCHEMIC ADMINISTRATION OF 2-APB
PREVENTS REPERFUSION INJURY IN RAT LIVER
Ian B. Nicoud, Clayton D. Knox, Christopher M. Jones, MD, Janene
M. Pierce, Andrey E. Belous, MD, PhD, C.Wright Pinson, MD, Ravi
S. Chari, MD, Vanderbilt University Medical Center, Nashville, TN

Mitochondrial calcium (mCa2�) regulation plays an important role in
ischemia-reperfusion (I/R) injury in the liver, which is a significant
problem in hepatic surgery.We have shown that 2-aminoethoxydiphe-
nyl borate (2-APB) blocks mCa2� uptake and prevents ischemic liver
injury when administered prior to warm I/R. We hypothesized that
post-ischemic administration of 2-APBwould attenuate hepatic reper-
fusion injury in a rat model. Under isoflurane anesthesia, 18 rats
underwent sham operation or 1 hour of warm ischemia to the superior
70% of the liver via atraumatic portal venous and hepatic arterial
clamping. 2-APB (2mg/kg), or vehicle (DMSO) was injected into the
portal vein following 1 hour of ischemia, concurrent with removal of
the vascular clamp. Animalswere sacrificed after 3 hours of reperfusion
(n� 6 per group). Serum AST, ALT, and LDH levels were measured,
and liver samples were evaluated histologically using HandE and
TUNEL staining. To investigate the effect of 2-APB at the cellular
level, an I/R model in HepG2 cells transfected with GFP-tagged
cytochrome c was used. Statistical significance was assessed using
Student t test. 1) 1 hour of ischemia followed by 3 hours of reperfusion
withDMSO significantly increased serumAST, ALT, and LDH levels
by 1,682 � 293%, 4,030 � 603%, and 1,640 � 459%, respectively
compared to DMSO shams (P � 0.05 for all). 2) Administration of
2-APB at the onset of reperfusion significantly inhibited this elevation
of AST, ALT, and LDH (P � 0.05 for all). 3) HandE histology
demonstrated little evidence of hepatocyte necrosis when 2-APB was
administered during reperfusion. 4) TUNEL assay demonstrated
	2%hepatocellular apoptosis in tissue sections from animals receiving
2-APB during reperfusion. 5) Cytochrome c translocated from mito-
chondria to HepG2 cell periphery after 6 hours of hypoxia followed
by reperfusion with DMSO, whereas reperfusion with 100 µM 2-APB
reducedmitochondrial release of cytochrome c. 2-APB administration
at the onset of reperfusion protects the liver against reperfusion injury.
The mechanism of action involves limitingmitochondrial cytochrome
c release, which prevents hepatocytes from apoptotic and necrotic cell
death. 2-APB is a novel agent for administration following an ischemic
insult to prevent reperfusion injury to the liver (Fig. 1).
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LIVER RESECTION FOR PRIMARILY “UNRESECTABLE”
COLORECTAL METASTASES DOWNSTAGED BY
CHEMOTHERAPY
Gennaro Nuzzo, MD, Felice Giuliante, MD, Maria Vellone, MD,
Francesco Ardito, MD, Carmelo Pozzo, MD, Alessandra Cassano,
MD, Carlo Barone, MD, Catholic University of Sacred Heart-School
of Medicine, Hepato-Biliary Surgery Unit, Rome, Italy; Catholic
University of Sacred Heart-School of Medicine, Unit of Medical
Oncology, Rome, Italy

Liver resection is the only available treatment offering a possibility
of long-term survival in patients with metastases of colorectal cancer
(CRLM). However, the resectability rate of metastases at the time of
diagnosis is low (10–20%). In this study we evaluated the impact
of neoadjuvant systemic chemotherapy in the surgical treatment of
primarily unresectable CRLM in our unit. From June 2000 to June
2004, 42 consecutive patients with unresectable CRLM were evalu-
ated. These patients were treated by neoadjuvant systemic chemother-
apy using FOLFIRI protocol (5-fluorouracil with folinic acid,
combined with irinotecan). Among the 42 initially unresectable
patients, 18 whose metastases were significantly downstaged after
chemotherapy, underwent surgical exploration. Fifteen (36%) of these
18 patients underwent hepatic resection and the other 3 patients
were considered unresectable after laparotomy because of the presence
of multiple peritoneal nodules. The 15 patients who underwent liver
resection were 10 men and 5 women with a mean age of 59 years (32–
75). At diagnosis metastases were synchronous in 12 patients (80%).
Their main causes of unresectability were: multinodularity (n � 3;
20%); ill location (n�5; 33%); size�5 cm (n�7; 47%).These patients
received an average of 9 courses of chemotherapy and the response to
this treatment was evaluated by CT every 2 months. A complete
response was observed in one patient (7%), a partial response (50%
or more decrease in tumor size) was observed in 12 cases (80%) and
a minor response (�50% decrease in tumor size) in 2 cases (13%).
We performed surgery as soon as resectability was possible, with
2–3 weeks interval from the last course of chemotherapy. A major
hepatectomy was performed in 3 (20%) of the 15 patients (3 right
hepatectomies) and limited resections in 12 patients (80%). Operative
mortality was nil. Three patients (20%) had postoperative complica-
tions. The median survival was 46 months and the median disease-
free survival was 32 months. After a mean follow-up of 26 months



Journal of
Gastrointestinal Surgery544 Abstracts

(range 4-52), eight patients (53%) developed tumor recurrence, 2 only
hepatic and 6 both hepatic and extrahepatic. At the last follow-up 3
patients had died and the other 12 patients were alive, of whom 7
(58%) were disease-free and 5 (42%) had recurrence. In conclusion
in this studyneoadjuvant systemic chemotherapywith a combination of
5-FU/FA and irinotecan allowed to perform a liver resection in 36%
of patients with primarily unresectable CRLM.
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OUTCOME FOLLOWING MAJOR LIVER RESECTIONS
IN PATIENTS OVER 70 YEARS
Ahmed Al Mukhtar, MS, Amir Q. Aldoori, MS, Krish V. Menon,
Niaz A Ahmad, Giles J. Toogood, Raj K. Prasad, Peter A. Lodge,
St.James’s University Hospital, Leeds, United Kingdom

Liver resection has become a safe operation in the last decade. This
has allowed us to undertake major resections in the elderly population.
We aimed to study the early and long-term outcome of patients’
�70 years undergoing major liver resections and compare the
results with patients below the age of 70. Data were retrieved from
a prospective database for all patients undergoingmajor liver resection
(defined as�3 segments) from January 1993 until June 2004. Patients
were studied in two groups: Group A �70, Group B �70 years of
age and they were well matched in terms of patient characteristics.
Operative mortality, morbidity, need for Intensive Care Unit (ICU),
Length of Hospital Stay (LOS) and long term survival were analyzed.
RESULT: A total of 519 patients underwent major liver resection.
Group A: 128 and Group B: 391 patients. There was no significant
difference in operative mortality between the two groups: Group A,
9%; Group B, 7% (log rank test, P value � 0.76, hazard ratio 1.1).
There was no significant difference in both the ICU and hospital stay
between the two groups (P � 0.55 and P � 0.93 respectively). There
was also no significant difference postoperative morbidity (P� 0.634).
Five-year survival for both groups was not statistically significant:
Group A, 32%; Group B, 38.8% (log rank test, P � 0.350). Major
liver resections can be safely performed in patients’ �70 years of age
with short-term results equivalent to�70 group undergoing a similar
resection. In addition, five-year survival was not significantly different
in both groups.
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COMPARISON BETWEEN HEPATIC WEDGE
RESECTION AND ANATOMIC RESECTION FOR
COLORECTAL LIVER METASTASES
Daria Zorzi, MD, John T. Mullen, MD, Eddie K. Abdalla, MD,
TimothyM. Pawlik, MD,MPH, Axel Andres, MD, AndreaMuratore,
MD, Steven A. Curley,MD,GillesMentha,MD, LorenzoCapussotti,
MD, Jean-Nicolas Vauthey, MD, M.D. Anderson Cancer Center,
Houston, TX; University Hospital, Geneva, Switzerland; Institute of
Research and Cure of Cancer, Torino, Italy

Hepatic resection of colorectal liver metastases (CLM) with a negative
microscopic surgical margin provides the best chance for long-term
survival. Some investigators have suggested that wedge resection (WR)
has a higher incidence of positive margin compared with anatomic
resection (AR). We sought to investigate the margin status, pattern
of recurrence and overall survival of patients with CLM treated with
WR vs AR. We identified 253 consecutive patients with CLM who
underwent either WR or AR between March 1991 and May 2004.
WR was defined as a nonanatomic resection of the CLM to include
a rim of macroscopically normal tissue, while AR was defined as
single or multiple resections of one or two contiguous Couinaud
segments.PatientswhounderwenthemihepatectomyorcombinedWR
and AR were excluded from analysis. Clinicopathologic factors were

analyzed with regard to pattern of recurrence and survival. A total of
106 WRs were performed in 72 patients and 194 ARs in 181 patients.
Primary tumor site, primary nodal status, preoperative CEA level,
and number of CLM were comparable between each group (all
P � 0.5). Patients who underwent WR were more likely to have a
disease-free interval from primary to CLM of less than 12 months
(49% vs 30%; P � .02) and size of largest metastasis less than 5
cm (94% vs 80%; P � .004). On final pathologic analysis, patients
treated with WR vs AR had no difference in the rate of positive
surgical margin (8.3% vs 8.3%; P � .9). With a median follow-up of
25 months, 100 patients (39.5%) recurred. Patients who underwent
WR vs AR had comparable overall recurrence rates (37.5% vs 40.3%;
P � .4) and patterns of recurrence (Table 1). Patients who had a

Table 1. No. (%) of Patients Who Recurred by Type of Resection

Site of Recurrence WR (n � 72) AR (n � 181) P value

Surgical margin 2 (2.8) 7 (3.9) 0.5
Other intrahepatic 10 (13.9) 17 (9.4) 0.2
Extrahepatic 8 (11.1) 25 (13.8) 0.4
Intra-extrahepatic 7 (9.7) 24 (13.2) 0.3
Any recurrence 27 (37.5) 73 (40.3) 0.4

positive microscopic margin were more likely to recur at the surgical
margin (14.3%vs 2.6%;P� .03) regardless of whether they underwent
WR or AR. The median survival was 76.6 months for WR and 80.8
months for AR (P � .2) with 5-year actuarial survival rates of 61%
and 60% (P � .15), respectively. AR is not superior to WR in terms
of surgical margin clearance, site of recurrence or survival. Resection
with a clear surgical margin is the goal of surgical treatment for CLM.
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ARE THERE RACIAL OR GENDER DISPARITIES IN
HOW GALLBLADDER DISEASE IS SURGICALLY
MANAGED?
Sean P. Harbison, MD, Peter Ransmeier, Daniel T. Dempsey, MD,
Temple University, Philadelphia, PA

Racial and gender disparities in diagnosis, treatment, and outcome
have been demonstrated for heart disease and cancer. Despite the high
prevalence of gallstones in the US population, the effect of demo-
graphics on the surgical management of cholecystolithiasis in an urban
population is unclear. Our hypothesis was that the surgical manage-
ment of gallbladder disease in an urban hospital is influenced by
race and gender. We reviewed all cases of cholecystectomy performed
for symptomatic gallstones at our institution from July 1999 to June
2004 (N � 655). Data collected included the independent variables
race, gender, diagnosis (acute or chronic cholecystolithiasis), insurance
type, and Zip code; and the dependent variables procedure type (lapar-
oscopic or open; cholangiogramor no cholangiogram) and length of stay.
The effect of the independent variables on the dependent variables

Table 1.

Open No. Cholang. No.

Black male (n � 72) 26 (36%) 12 (17%)
Black female (n � 259) 49 (19%) 33 (13%)
White male (n � 55) 15 (27%) 9 (16%)
White femal (n � 109) 16 (15%) 13 (12%)
Hispanic male (n � 22) 7 (32%) 0 (0%)
Hispanic femal (n � 106) 16 (15%) 12 (11%)
Other male (n � 9) 4 (44%) 2 (22%)
Other female (n � 23) 2 (9%) 14 (56%)
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was evaluated using standard nonparametric analysis. There were 2
perioperative deaths (0.3%). Similar percentages of blacks (21%),
whites (16%), and Hispanics (17%) were treated by open cholecystec-
tomy (P � NS); and similar percentages had a cholangiogram (P �

NS). Males of all races were more likely than females to get open
cholecystectomy (P� 0.05), but males and females were equally likely
to get intraoperative cholangiogram (P� 0.05). Surgical management
of symptomatic gallstones in an urban hospital is influenced by
patient gender, but not patient race (Table 1).
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REPAIR OF LAPAROSCOPIC CHOLECYSTECTOMY
BILE DUCT INJURIES: A TEN-YEAR EXPERIENCE AT
THE UNIVERSITY OF TORONTO
Ajay K. Sahajpal, Amy Gillis, Quoc Huynh, Elijah Dixon, Paul Greig,
Bryce Taylor, David Grant, MarkCattral, AliceWei, Bernard Langer,
and Steven Gallinger, University of Toronto, Toronto, ON, Canada

Bile duct injuries are a well-documented complication of laparoscopic
cholecystectomy. Debates regarding timing of repair still exist. To
address this question further, we reviewed all repairs of laparoscopic
cholecystectomy associated bile duct injuries performed at two major
referral centers affiliated with the University of Toronto over a ten-
year period.The study period was from January 1st, 1993 toDecember
31st, 2004. Fifty-four patients were reviewed, 15males and 39 females.
Median age was 50 years. 32 early repairs (�3 weeks) and 19 late
repairs (�3 weeks) were performed. 47 injuries were referred from
community hospitals and 4 from academic institutions; 37% (20) had
Bismuth type 1 injuries, 19% (10) had Bismuth type 2 injuries, 36%
(19) had Bismuth type 3 injuries, 6% (3) had Bismuth type 4, and
2% (1) Bismuth type 5. Bile leakage was the most common presenta-
tion (52%). Sepsis was present in 9% of patients. Peak bilirubin at
presentationwas 114mg/dl (mean 27mg/dl). Thirty-twohepaticojeju-
nostomies were performed, and 21 choledocojejunostomies. Right
hepatic lobectomy was required in 2 patients. Overall complication
rate was 35% (19). The most common postoperative complication was
biliary stricture (17% or 9 patients). Post repair cholangitis occurred
in 7 patients (13%). Stricture rate was not significantly associated with
timing of repair (early vs late; P � 0.33)), repair type (P � 0.53) or,
location by Bismuth class (P � 0.26). There was a trend towards
preoperative bile leak predicting postoperative stricture (P � 0.06).
Postoperative complications were not significantly correlated with
timing of repair (P� 0.69), nor was location of injury by Bismuth class
(P � 0.50). Preoperative bile leak again showed a trend towards sig-
nificance in predicting postoperative complications (P � 0.11). In
conclusion, our results suggest that the timing of repair (early vs late)
and the Bismuth class location of injury were not significantly related
to postoperative complication or stricture. Preoperative bile leak
appears to influence postoperative morbidity perhaps as a marker of
the difficulty of the repair.
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CHOLECYSTITIS ON MARS: REMOTE GUIDANCE OF
BILARY DRAINAGE FOR EXPLORATORY CLASS
MISSIONS
Kellie Mcfarlin, MD, Ilan Rubinfeld, MD, Ashot Sargsyan, MD,
Douglas Hamilton, MD, PhD, Shannon Melton, Terrell Guess,
Richard Pettys, George Beck, Scott A. Dulchavsky,MD, PhD,Wayne
State University, Detroit, MI; Henry Ford Hospital, Detroit, MI;
Wyle Laboratories, Houston, TX; Impact Instrumentation, Inc.,West
Caldwell, NJ

Long-duration space flight may cause alterations in biliary motility
increasing the risk of biliary stone disease and cholecystitis. Treating

acute cholecystitis in space is hampered by a lack of diagnostic proce-
dures, surgical capabilities and limited training of the crew medical
officer (CMO). We report percutaneous catheter drainage of the
gallbladder in amicrogravity animalmodel using remotemini-laparos-
copy or ultrasound guidance. Adult female pigs were used for
1g:ground (n � 4), and 0g:microgravity (NASA KC-135, n � 4)
studies. Nonphysician, CMO analogs, that had no previous training
in ultrasound, catheter placement, or mini-laparoscopy, performed
biliary ultrasound via remote expert verbal guidance. All procedures
were viewed in real-time and facilitated by the remote expert. A
percutaneous catheter was placed into the gallbladder under ultra-
sound visualization in both experiment groups. The abdomen was
then insufflated and a 3-mm mini-laparoscope was inserted by the
CMO followed by percutaneous biliary catheter placement during
microgravity flight. Catheter placement was verified by ultrasound
image, bile aspiration, or visualization duringmini-laparoscopy.Ultra-
sonic and mini-laparoscopic visualization of the liver and gallbladder
was achieved in the 1g and 0g animals by all operators within 1
minute using remote expert guidance. Percutaneous ultrasound guided
placement of a biliary catheter was accomplished in 75% of all animals
(avg time 2 min) and 100% of animals using mini-laparoscopy (avg
time 2 min) allowing drainage of the gallbladder. There were no
significant differences noted between 0g and 1g experiments, except
microgravity aided laparoscopic visualization and catheter place-
ment. No false catheter placements or complications were noted.
Nonphysician crewmembers,withminimal or no training, can success-
fully visualize the gallbladder to facilitate diagnosis and treatment of
acute cholecystitis. Remote expert guidance of ultrasound or mini-
laparoscopic abdominal examination and percutaneous gallbladder
catheter placement is readily accomplished in 0g. The technique of
remote expert guidance can significantly reduce medical training re-
quirements for CMOs while enhancing medical capabilities during
exploratory class spaceflight. This model can be extrapolated to other
environments (i.e., rural or military) where there is limited or delayed
access to a tertiary care center.
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ELDERLY PATIENTS HAVE MORE SEVERE BILIARY
INFECTIONS: INFLUENCE OF COMPLEMENT-
KILLING AND INDUCTION OF TNF-a PRODUCTION
Lygia Stewart, MD, J. Mcleod Griffiss, MD, Gary A. Jarvis, PhD,
Lawrence W. Way, MD, UCSF/SF VAMC, San Francisco, CA;
UCSF, San Francisco, CA

Biliary bacteria and choledocholithiasis are more common with ad-
vancing age, but even among patients with biliary bacteria, infectious
manifestations (IF) are more common in the elderly. The reason for
this is unclear. We previously identified factors associated with severe
biliary infections including bacterial serum-sensitivity (SS), as opposed
to serum-resistance (SR); and bacterial induction of TNF production
in sera (iTNFsera). In this study we examined the influence of patient
age on severity of biliary infections and these virulence factors. Clinical
data, sera, bile, and gallstones were obtained from 281 patients.
Gallstones andbilewerecultured. Illness severitywas stagedasnone (no
clinical infection),moderate (fever, leukocytosis),orsevere (cholangitis,
bacteremia, abscess, hypotension, organ failure). Bacterial serum-
sensitivity and in-vitro TNF-α production were determined. Patients
�70 (young) or �70 (elderly) years were compared (Table 1). Biliary

Table 1.

Young Elderly P Value

Biliary bacteria 41% 64% � 0.0001
Bacteria-laden CBD stones 68% 88% 0.042
Complement-killing (patient’s serum) 45% 54% 0.615
IF with biliary bacteria 54% 78% 0.006
IF bacteria-laden CBD stones 66% 93% 0.018
IF with SS bacteria 87% 100% 0.500
IF with SR bacteria 10% 70% 0.008
iTNFsera SS bacteria 609 pg/ml 827 pg/ml 0.218
iTNFsera SR bacteria 52 pg/ml 422 pg/ml 0.017
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bacteria were more common among elderly patients, but even among
patients with biliary bacteria, the elderly had more severe infections:
young: 46% none, 17% moderate, 37% severe; vs elderly: none 22%,
moderate 25%, severe 53%, (P � 0.012). Sera from either group
equally killed the bacteria. Bacteria from elderly patients inducedmore
iTNFsera overall (584 vs 294 pg/ml, P � 0.015). In both groups, SS
bacteria caused IF and similar iTNFsera. But SR bacteria from elderly
patients usually caused IF and large iTNFsera, while SR bacteria
from young patients rarely caused IF and induced minimal iTNFsera.
Biliary bacteria were more common in elderly patients, and produced
more severe IF when present. In contrast, many (46%) young patients
tolerated biliary bacteria without IF. SR bacteria rarely (10%) caused
IF in young, but usually (70%) caused IF in elderly patients. Bacteria
from elderly patients induced greater iTNFsera irrespective of serum-
sensitivity. In contrast, SR bacteria from young patients induced mini-
mal iTNFsera. This suggests that elderly patients are susceptible to
colonization by more virulent bacterial species and/or have a height-
ened response to bacteria largely tolerated by younger patients. This
is the first study to examine mechanisms of increased severity of biliary
infections in elderly patients.
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HOSPITAL COST OF RIGHT HEPATECTOMY: ADULT-
TO-ADULT LIVING DONOR VS. BENIGN AND
MALIGNANT INDICATIONS
David D. Douglas, MD, Adyr A. Moss, MD, K. Sudhakar Reddy,
MD, DonnaDurocher, RN, Jorge Rakela, MD, HugoE. Vargas, MD,
Vijayan Balan, MD, Thomas J. Byrne, MD, M. Edwyn Harrison,
MD, David C. Mulligan, MD, Mayo Clinic Hospital, Phoenix, AZ

Adult-to-adult living donor right hepatectomy is a very resource inten-
sive surgical procedure. Our aimwas to compare the hospital resources
utilized as accounted by costs for right hepatectomies, comparing
living donor surgeries to those where right hepatectomies were per-
formed for other indications. We reviewed all of our adult-to-adult
living donor surgeries as well as right hepatectomies performed for
other indications at our institution from 1/1/1999 to 12/31/2003.
Hospital costs and charges for the surgical hospitalization were ob-
tained from our Decision Support Services, utilizing a full cost ac-
counting methodology. Hospital costs and charges were expressed
in relative units with living donor costs and charges serving as a
common denominator to arrive at a relative value for the other
indications. P values were calculated using either an unpaired, equal
variance Student’s t test or Fisher exact test as appropriate. During
this time period we performed 26 right hepatectomies on adult-to-
adult living donors and 36 right hepatectomies for other indications.
Of the 36 other indications, 15 were performed for symptomatic
benign disease (7 giant cavernous hemangiomas, 2 focal nodular hyper-
plasias, 2 adenomas, 1 angiomyolipoma, 1 inflammatory cyst, 1 mu-
cinous cyst, and 1 hepatolithiasis). Twenty-one cases were performed

Table 1. Right Hepatectomy Indications

Living Donor (A) Benign Disease (B) Malignant Disease (C) P Value (A vs B) P Value (A vs C) P Value (B vs C)

N 26 15 21 NS NS NS
Mean age (yr) 37.2 46.4 63.0 0.023 � 0.001 0.002
Mean LOS (days) 5.3 6.3 7.8 0.027 � 0.001 NS
Relative costs 1.00 1.27 1.81 � 0.001 � 0.001 0.049
Relative charges 1.00 1.08 1.46 NS 0.023 NS
Readmission pts. (rate) 1 (3.8%) 0 (0%) 2 (9.5%) NS NS NS

for malignancy (11 metastatic adenocarcinomas, 3 hepatomas, 2 lipo-
sarcomas, 1 metastatic renal cell carcinoma, 1 metastatic ovarian
cancer, 1 neuroendocrine tumor, 1 melanoma, and 1 cholangiocarci-
noma). None of these patients had significant hepatic fibrosis and all
had good hepatic function prior to surgery. As depicted in the table
below: mean age, mean length of stay (LOS), and hospital costs for
living donor right hepatectomies were significantly lower than right
hepatectomies performed for either benign or malignant indications.
Readmission rates were similar among all three groups. Adult-to-adult
living donor right hepatectomies can be performed with less hospital
resource utilization as evidenced by a significantly shorter LOS, less
hospital costs, and subsequent charges than right hepatectomies per-
formed for either benign or malignant indications (Table 1).
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DEVELOPMENT OF A DEDICATED
HEPATOPANCREATICOBILIARY (HPB)
PROGRAM IN A UNIVERSITY HOSPITAL SYSTEM
Steven R. Granger, MD, Robert E. Glasgow, MD, Jean Battaglia,
RN, Ray Lee,MD, Courtney Scaife,MD,Dennis Shrieve, MD,David
Avrin, MD, Sean J. Mulvihill, MD, University of Utah School of
Medicine, Salt Lake City, UT

In 2001, a dedicatedHPBprogramwas established at a large, university
hospital. Changes included recruitment of specialized HPB faculty,
standardization of patient protocols and postoperative orders, develop-
ment of coordinated multidisciplinary research and clinical efforts,
and construction of a dedicated cancer hospital. The aim of this study
was to evaluate the impact of this program on a university health
system including effects on patient volume, surgical volume, outcomes,
and costs. From January 1999 through September 2004, hospital and
departmental databases were reviewed for all records pertaining to
HPB surgical cases (by CPT codes), diagnoses (by ICD-9 codes), and
financial information (byDRGcodes). SinceOctober 2001, all surgical
outcomes data have been collected in a standardized, prospective way
by a trained nurse reviewer. We compared HPB surgical volume to
that of appendectomy as a control for any overall referral and volume
changes at our institution. In 1999 HPB surgical volume was 24%
that of appendectomy. By 2003 this increased to 65%, a 171% increase
in HPB surgical volume. Increases in the number of distinct patients
who had HPB diagnoses were seen across all pertinent departments in
the system. A multidisciplinary approach to care was implemented,
leading to increases in sharing of patients across departments (Table
1). Thirty-day mortality for HPB surgery was 11% in 1999-2000
and decreased to 3% in 2001-2003. HPB related research studies
increased from 1 in 1999 to 8 in 2004. Hospital contribution margin
per case increased from $9,013 in fiscal year 2000 to $13,600 in fiscal
year 2003. Conclusions: Implementation of a dedicatedHPB program
with coordinated and standardized research and clinical efforts resulted
in a significant increase in the number of HPB patients and operations
in this system. Other beneficial effects included decreased patient
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Table 1. HPB Patient Volume by ICD�9 Codes for 1999
Through 2004

2004
1999 2000 2001 2002 2003 (annualized) % Increase

Gen surg/surg onc 13 16 53 76 94 88 576%
Int med/med onc 69 58 82 131 153 201 191%
Diagnostic rad 57 64 88 104 109 131 130%
Rad onc 11 8 14 28 25 44 300%
Total system 133 135 208 224 246 299 125%
(unique pts)

Shared patients 17 11 29 115 135 165 870%

mortality, improved contribution margin, and increased research pro-
ductivity. Establishment of this HPB program has had measurable
institutional benefit.
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SURGICAL RESECTION OF HEPATIC AND
PULMONARY METASTASES FROM COLORECTAL
CANCER
Shimul A. Shah, MD, Riad Haddad, MD, Wigdan R. Al Sukhni,
RobinD.Kim,MD,PaulD.Greig,MD,DavidR.Grant,MD,BryceR.
Taylor, MD, Bernard Langer, MD, Steven Gallinger, MD, Alice C.
Wei, MD, Toronto General Hospital, Toronto, ON, Canada

Patients with hepatic and pulmonarymetastases from colorectal cancer
(CRC) may benefit from aggressive surgical therapy. We examined
the long-term outcomes of patients who underwent both lung and liver
resections for colorectal metastases over a 10-year period. All patients
who underwent liver and lung resections for metastatic colorectal
cancer between 1992 and 2002 at two university-affiliated hospitals
were identified. Demographic, perioperative and survival data were
evaluated by retrospective chart review. Disease free survival (DFS)
and overall survival (OS) were evaluated by Kaplan-Meier analysis. A
total of 423 hepatectomies were performed for CRC between 1992-
2002. Thirty-nine of these patients also underwent pulmonary resec-
tion for metastases from CRC. During hepatic resection, the average
number of lesions resected was 1.9, average size was 5.1 cm, and
7/39 (18%) tumors were bilobar.Median follow-up time after hepatec-
tomy was 54 months. Eleven patients (28%) underwent staged
hepatic and pulmonary metastasectomy due to synchronously identi-
fied metastases. Twenty-eight (72%) patients underwent sequential
metastasectomy due to recurrent disease. Median DFS and OS after
initial hepatectomy was 19.8 and 87 months, respectively. Interest-
ingly, serial metastasectomy was common in this patient population.
The average number of metastectomies performed was 2.6 per patient
(range 1-4). There was no difference in survival for patients with
synchronous vs. metachronous hepatic and pulmonary metastases.
The site of first recurrence after hepatectomy was most commonly
the lung (19/39; 49%), followed by the liver (8/39; 20%). Nineteen
patients (49%) underwent subsequent resections for recurrences.
Ten (25%) patients underwent 2 or more hepatic resections for recur-
rent disease while sixteen (41%) underwent multiple pulmonary resec-
tions. The 5-year OS after hepatic metastectomy with subsequent
resections for recurrence was 74% compared to 42% for those who did
not undergo pulmonary resection for lung metastases. An aggressive
multi-disciplinary surgical approach should be undertaken for recur-
rent CRC metastases. In selected patients, serial metastasectomy
for recurrent metastatic disease is safe and results in excellent long-
term survival.
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THE UTILITY AND COST OF DIAGNOSTIC
LAPAROSCOPY WITH LIVER ULTRASOUND IN
PATIENTS WITH HEPATIC METASTASES OF
COLORECTAL CANCER
Kambiz Kosari, MD, Chandra Castro, MD, Timothy Sielaff, MD,
PhD, University of Minnesota, Minneapolis, MN; Virginia Piper
Cancer Institute, Minneapolis, MN

Diagnostic laparoscopy with liver ultrasound (DxLS) in patients with
resectable liver metastases of colorectal cancer must be accurate, of
low morbidity, and cost effective in order to be efficacious. This study
tests the utility of DxLS by hypothesizing that DxLS reduces the rate
of nontherapeutic laparotomy and the associated morbidities when
compared with primary laparotomy in resectable hepatic metastases.
A retrospective, IRB approved study over 4 years ending in 2003.
Eighty patients undergoing planned resection (planned ablation pa-
tients were excluded) of liver metastases of colorectal cancer were
identified: DxLS was performed in 36 patients, while laparotomy and
liver ultrasound (Open) was performed in 44 patients. Data were
collected regarding demographics, surgical outcomes and hospital cost.
All patients underwent a complete preoperative evaluation to rule
out extrahepatic metastatic disease. PET scans were used after the year
2000. The level of statistical significance for parametric and nonpara-
metric tests was set at P � 0.05. There were no demographic differ-
ences between the two groups. A historical bias for Open patients in
the first 1.5 years of the study was present. Diagnostic laparoscopy
was technically feasible in 97% of patients. The overall rate of unre-
sectability in the study was 29%: DxLS 36% (13/36) and Open 23%
(10/44; P� 0.036). Combining both groups, the reasons for unresect-
ability included carcinomatosis (22%), miliary liver disease (48%), and
technical inability to achieve a negative margin (22%). No patient
from Group DxLS went on to have a nontherapeutic laparotomy.
Focusing on unresectable patients (nontherapeutic, NT), the op-
erating room time trended to be longer, the median length of stay
(LOS) was significantly shorter and costs not significantly different
comparing theNT-Open and NT-DxLS patients (Table 1). Diagnos-
tic laparoscopy and liver ultrasound can significantly reduce the rate of

Table 1.

Median OR Mean Total OR Median
Group Time (min) Cost ($) Cost ($) LOS (days)

NT–DxLS 70 8092 3751 1
NT–Open 142 7196 1421 2.5
P value 0.41 0.70 0.21 �0.005

non-therapeutic laparotomy in liver surgery for metastatic colorectal
cancer. Diagnostic laparoscopy is also associated with a significantly
reduced hospital LOS and is cost neutral. Diagnostic laparoscopy with
liver ultrasound is recommended as “the last diagnostic test” in the
surgical care of patients with colorectal metastasis to the liver.
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EFFECT OF INHIBITION OF TNF-a IN
EXPERIMENTAL ACUTE PANCREATITIS: A STUDY OF
SYSTEMIC INFLAMMATORY PROCESS, PANCREATIC
INFECTION, AND MORTALITY RATE
Andre S. Matheus, MD, Ana Maria M. Coelho, Cintia Y. Morioka,
MD, Sandra N. Sampietre, Jose Jukemura, MD, Jose Eduardo M.
Cunha, MD, PhD, Marcel C. C. Machado, MD, PhD, University of
Sao Paulo, Sao Paulo, Brazil

Acute pancreatitis (AP) is considered one of the typical conditions
causing systemic inflammatory response (SIRS). Levels of pro-in-
flammatory cytokines increase during the course of AP, and these
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levels appear to be correlated with the severity of pancreatic inflamma-
tion. TNF-α may be an initiator of inflammatory process in AP.
Previous studies using pentoxifylline to block TNF-α production has
showed good benefits in experimental models of sepsis and shock. To
determinate the effects of inhibition of TNF-α on the pancreatic and
systemic inflammatory response, pancreatic infection, and mortality
rate in necrotizing acute pancreatitis in rats. An experimental model
of severe AP by injection of 0.5 ml of 2.5% sodium taurocholate into
the pancreatic duct was utilized. Ninety maleWistar rats were divided
in 3 groups: Sham (surgical procedure without AP induction), Pancre-
atitis (AP Induction), and Pentoxifylline (AP induction plus adminis-
tration of 25 mg/kg pentoxifylline). Pancreatic inflammatory response
was measured by histological studies and systemic inflammatory
response was analyzed measuring the production of inflammatory
cytokines (IL-6, IL-10, and TNF-α). Pancreatic infection was evalu-
ated with bacterial cultures performed 24 h after the AP induction.
The numbers of organisms were expressed in colony forming units
(CFU) per gram. The occurrence of pancreatic infection was also
analyzed and considered positive when the CFU/g was � 105. The
animals were kept alive for 7 days to study themortality rate. Inhibition
of TNF-α by pentoxifylline shows beneficial effects in this experi-
mental model. The Pentoxifylline group had a statistically significant
reduction of histological damage in the pancreas, inflammatory cytok-
ines levels (IL-6, IL-10, and TNF-α), and occurrence of pancreatic
infection (P � 0.05). These changes were associated with a significant
reduction of mortality rate. Inhibition of TNF-α reduced local and
systemic inflammatory response, reduced systemic complication as
pancreatic infection, and decrease mortality rate in this model. These
findings provide a possible improvement in treatment of acute pan-
creatitis. Supported by Grant: FAPESP 02/03773-6.
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MAXIMIZING EFFICIENCY OF MICROWAVE
ABLATION IN NORMAL HEPATIC PARENCHYMA AND
HEPATIC COLORECTAL METASTASES: SELECTION
OF THE OPTIMUM MICROWAVE FREQUENCY
Andy Strickland, MD, Peter Clegg, PhD, Fateh Ahmad, MBBS, Nigel
Cronin, PhD, David Lloyd, MD, University Hospitals of Leicester,

Leicester, United Kingdom; Medical Devices Technology Group,
Department of Physics, Bath, United Kingdom

Microwave ablation is one of a number of ablative techniques for the
treatment of unresectable colorectal liver metastases. The volume of
ablation that can be induced by a single treatment, however, restricts
the success of all ablative modalities, particularly for the treatment of
larger tumors. Microwave tissue penetration and, therefore, ablation
volume are partly dependent on the frequency of microwaves used.
To date microwave applicators currently use waves at a frequency
that is based on assumptive rather than measured data. The aim of the
study was to investigate the in vivo interaction between normal liver
parenchyma and hepatic colorectal metastases over a range of micro-
wave frequencies allowing the selection of the optimum frequency for
use in the ablative equipment. At laparotomy, an open-ended co-axial
sensor was placed into the liver parenchyma and colorectal metastas-
is(es) of nine patients with eleven tumors. Following successful calibra-
tion, 400 low energy microwave signals ranging from 0.5 to 10 GHz
were passed into the tissue and the reflected waves were analyzed by
avectornetworkanalyzer.Usingcomputer software, themagnitudeand
phase change for each of the microwaves from the 400 different
frequencies were calculated and compared for each tissue type. Poten-
tial ablation efficiency was determined by calculating the uptake of
energy by the tissue and the total energy losses experienced by thewave
as it passed through the target tissue. Following successful calibration,
readings were obtained from all the tissues investigated. Uptake of
energy by the tissue and total energy losses experienced by the wave
(known as the tissue’s permittivity) were shown to vary dramatically
with differentmicrowave frequencies. Results for each tissue type were
very similar, and the frequency of 2.45 GHz was demonstrated to
allow the most efficient interaction for potential ablative techniques.
The interaction between human liver parenchyma and hepatic colo-
rectalmetastaseswithmicrowave energywas demonstrated tobehighly
dependent on the frequency of the waves employed. The optimum
microwave frequency for maximizing the efficacy of ablation equip-
ment in the in vivo situation has been established. These data have
not previously demonstrated in the in vivo situation and have now
been used in the production of newer, more efficient, microwave
ablation equipment.
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IMPACT OF BILE DUCT LIGATION ON PORTAL
VENOUS INFECTION WITH E. coli: ROLE OF
INTERLEUKIN 10
D. Rohan Jeyarajah, MD, Mariusz L. Kielar, MD, Reji John, MD,
Prameela Karimi, MD, Christopher Y. Lu, MD, Southwestern
Medical School, Dallas, TX

Patients with jaundice are at greater risk for infection, especially with
gram-negative organisms. Our previous data has demonstrated that
bile duct ligation (BDL) prior to portal venous (PV) infection with
E. coli results in greater mortality and bacterial growth.We investigate
the role of a key cytokine, interleukin 10, in hepatic infection. C56BL/
6 mice were subjected to BDL and infection with 2 × 105 E. coli
delivered concurrently via the PV (PV/BDL). Control animals re-
ceived PV infection without BDL (PV/sham). Interleukin 10 levels
were measured by RNase protection assay (RPA) and ELISA in
systemic blood. The effect of interleukin 10 was examined by injecting
E. coli into the PV of interleukin 10�/� mice with BDL, compared
with wildtype (WT) mice subjected to the same manipulation. Liver
tissue was cultured 36 hours after infection in interleukin 10�/� and
WTmice, to examine the effect of interleukin 10 absence on bacterial
growth. Presence of BDL increased mortality in animals infected via
the PV compared with PV/sham: 18% compared with 100% survival.
PV/BDL animals had greater interleukin 10 production by RPA and
ELISA. However, absence of interleukin 10 resulted in greater,
delayed (days 4–5) mortality compared with WT controls: 20%
survival in interleukin 10�/� compared with 80% in WT. This was
associated with an increase in bacterial growth in interleukin 10�/�
mice. BDL impairs survival in a murine model of hepatic infection.
Interleukin 10 appears to impact the late events that occur after hepatic
infection with E. coli. Absence of this key cytokine results in increased
late mortality and a late increase in bacterial growth.
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LIVER ABSCESS ULTRASOUND-GUIDED DRAINAGE BY
A SURGEON
Radhika Lakshmanan, MBBS, Stephen Kin Y. Chang, MBBS, Daniel
Tan, MBBS, Alexandra Hospital, Singapore, Singapore

We sought to evaluate the outcome of patients who underwent ultra-
sound (U/S)-guided percutaneous drainage of liver abscess. A retro-
spective review of patients who underwent percutaneous drainage of
liver abscess under U/S guidance was done over a period of 10 years,
from 1992 to 2002 at Alexandra Hospital, Singapore. This study
involved data only from the Department of General Surgery, where
drainage was performed by the surgeon himself. The primary aim of
the study was to evaluate the outcome of this procedure; 27 cases
of liver abscess underwent U/S-guided drainage during this period.
All of these patients had concomitant treatment with antibiotics; 24
(89%) of the patients had pyogenic abscesses and 3 (11%) had amoebic
liver abscesses. The commonest underlying condition associated with
pyogenic liver abscess was diabetes mellitus, seen in 13 (54%) patients.
Biliary sepsis was found in 4 (17%) patients. Underlying malignancy
was found in 3 (12%) patients. These included 2 with primary lung
carcinoma and 1 with a colonic carcinoma. The predominant causative
microorganism in the pyogenic abscess group was Klebsiella sp. (41%).
The abscesses were predominantly in the right lobe in 16 patients,
in the left lobe in 6 patients, and in both lobes in 2 patients. Fifteen
patients had single abscesses and 6 patients had multiple abscesses.

Seventy-four percent (20 cases) had complete resolution of the ab-
scesses following percutaneous drainage and antibiotic therapy. The
remaining 5 patients (18.5%) had no change in size of the abscess.
The time for complete resolution ranged between 6 and 10 weeks in
duration. The mean length of stay was 26 days. Two patients died
with causes that are not related or associated with the drainage proce-
dure.Themainmorbidity was a right-sided pleural effusion. Antibiotic
therapy and drainage remains the mainstay of treatment in liver ab-
scess. U/S-guided percutaneous drainage is a safe and effective proce-
dure, which can be done by an experienced surgeon who is trained
in performing ultrasonography.
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SURGICAL TREATMENT OF HEPATIC
HEMANGIOMAS: A PERSONAL EXPERIENCE
Pasquale Bartolomeo Berloco, MD, Paolo Bruzzone, MD, Gianluca
Mennini, MD, Fatima Della Pietra, MD, Massimo Iappelli, MD,
Gilnardo Novelli, MD, Massimo Rossi, MD, la Sapienza, Rome, Italy

The conservative versus surgical approach of hepatic hemangiomas
(HH) is still debated. These benign tumors of the liver, increasingly
recognized by routine ultrasound scans (US), sometime show a rapid
increase of size. Infrequently large, bilateral lesions cause a Kasabach-
Merritt syndrome and must undergo resective surgery or even lead
to hepatic failure, which in themost advanced cases has been treated by
liver transplantation (OLTX). Since February 1985, 41 patients (17
males and 24 women; mean age: 41.8 years) with HH with a mean
diameter of 8.7 cm (ranging from 4.8 to 42 cm) underwent surgical
treatment due to 1) uncertain diagnosis (1 case), 2) severe symptoms
(26 cases), 3) size increase over 8 cm after 3 US (12 cases), and 4)
liver failure (2 cases). Two patients underwent OLTX, 19 patients
underwent hepatectomy (HT), and 20 patients underwent segmental
or atypical resections (RS). There was no mortality and an 8.5% (3
cases) incidence of minor morbidity; only OLTX patients required
blood transfusions. The mean in-hospital stay was 6.5 days for RS
cases and 15 days for OLTX patients. In our opinion. symptomatic
or rapidly increasing HH should undergo surgical treatment, which,
in selected institutions, is associated with an extremely low morbidity
and mortality.
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MULTIDISCIPLINARY MANAGEMENT OF RUPTURED
HEPATOCELLULAR CARCINOMA
Andrzej K. Buczkowski, MD, Peter T. Kim, MD, Stephen G. Ho,
MD, David F. Schaeffer, MD, PhD, Shang I. Lee, MD, David A.
Owen,MD, AlanWeiss,MD, StephenW. Chung,MD, PhD, Charles
H. Scudamore, MD, University of British Columbia, Vancouver,
BC, Canada

Spontaneous rupture of hepatocellular carcinoma (HCC) is a rare but
dramatic presentation of the disease. Currentmanagement of ruptured
HCC, apart from resuscitation, is debated. Most of the studies are
from Asian centers, and principally due to the low incidence, North
American experience on this subject is limited. This study was under-
taken to review the experience of ruptured HCC at a North American
multidisciplinary unit and to compare the clinical outcomebetween the
emergency resection and delayed resection of ruptured HCC. Thirty
patients presenting with ruptured HCC at the Vancouver Hospital
and Health Sciences Center Hepatopancreatobiliary Unit from 1985



Journal of
Gastrointestinal Surgery550 Abstracts

to 2004 were studied retrospectively and analyzed according to the
demographics, clinical presentation, tumor characteristics, treatment,
and outcome in treatment groups of emergency resection, delayed
resection (resection after angiographic embolization), transarterial
catheter embolization (TACE), and conservative management. Pear-
son χ2, Fisher’s exact test, two-tailed t test, and the Kaplan-Meier plot
were used for statistical analysis. Ten, 10, 7, and 3 patients under-
went emergency resection, delayed resection, TACE, and conservative
treatment, respectively. Mean age was 57 years, mean Child-Pugh
score was 7 � 2, 67% of patients had comorbidities and cirrhosis
was present in 57%of patients.Most commonclinical presentationwas
sudden abdominal pain (82%) and themost common imagingmodality
for diagnosis was the CT scan. Spontaneous cessation of bleeding
occurred in 23% of patients. 63% of tumors were greater than 5
cm, and 68% of them were multifocal. The 1-month mortality was
significantly higher in the emergency resection group (40%) than in
delayed resection group (0%); however, the 12-month and 24-month
survival rates were similar in the two groups. The multidisciplinary
approach of angiographic embolization, stabilization, and delayed re-
section results in better short-term survival than emergency resection
of ruptured HCC in selected patients.
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A REVOLUTION IN RESECTIONAL THERAPY FOR
BENIGN TUMORS OF THE LIVER
J.F. Buell, MD, A. Koffron, MD, A.D. Tevar, MD, S.M. Rudich,
MD, PhD, M.J. Thomas, MD, University of Cincinnati, Cincinnati,
OH; Northwestern Memorial Hospital, Chicago, IL

Hepatic resection has been utilized sparingly for the treatment of
benign liver disease. This conservative approach is based on the
morbidity and potential mortality related to hepatic resections.
We compared two consecutive periods of hepatic surgery. The period
from 1991 to 2001 was compared with 2001 to the present. The
number of resections, tumor types, operative outcomes, and complica-
tions were compared. During the 10-year period form 1991 to 2001,
100 resections were performed for 100 benign tumors: hemangiomas,
n � 43; cysts, n � 19; adenomas, n � 17; FNH, n � 13; and other,
n � 8. During the subsequent 3-year period, 55 benign lesions were
resected including cysts, n � 15; hemangiomas, n � 15; FNH, n �

9; adenoma, n � 7; and other, n � 8. In the initial series, 20% of
patients underwent lobectomy versus 27% in the most recent series.
Complications encountered in the first series were reoperation, n �

3; ileus n, � 2; bile leak, n � 1; PE, n � 1, infections, n � 3; and
death secondary to HELP syndrome, n � 1. In the second era there
were re-operation, n � 1; pneumonia, n � 2; bile leak, n � 3; and
infection, n � 1. In the first era there were two patients who need re-
operation for recurrence or missed lesion. In the subsequent era
there were no patients who needed re-excision. Hepatic resection for
benign liver disease is safe and efficacious. The need for transfusion
is around 10% as is the complication rate for these procedures. Only
a single mortality was observed over the last decade associated with
resection for benign disease (Table 1).

Table 1.

Lap EBL Transfuse Comps Mortality

100 3 (2%) 426 14 (14%) 11 (11%) 1 (1%)
55 32 (58%) 337 5 (9%) 7 (12%) 0 (0%)
155 35 (23%) 19 (12%) 18 (11%) 1 (1%)
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HEPATOBILIARY PRACTICE GROWTH WITH THE
INTRODUCTION OF LAPAROSCOPIC LIVER SURGERY
J.F. Buell, MD, M.J. Thomas, MD, S.M. Rudich, MD, PhD,
A.D. Tevar, MD, University of Cincinnati, Cincinnati, OH

As technology advances so does the approach to what has traditionally
been deemed open hepatic surgical problems. With the introduction
of laparoscopic procedures the disability andmorbidity associated with
major hepatic and biliary procedures has decreased. This fact has
increased the referral of patients to a single surgeon. This paper
examines the effect and growth patterns of a single surgeon introducing
laparoscopic hepatic surgery to his practice. All cases performed by
a single surgeon during three successive years 2002 to 2004 were
examined and correlated with the addition of laparoscopic hepatic
surgery. All hepatic and biliary cases were included while pancre-
atic cases were excluded. During 2001 laparoscopic radiofrequency
ablationwas first introduced to our practice. Later in 2002 laparoscopic
hepatic resection was added. During this time period steady growth
was observed in the case load increasing from 68 to 103 and currently
to 121. This represents a 34% and 44% growth over the baseline
year of 2002. During this same time frame the number of hepatic
resections performed dramatically rose from 29 to 41 and finally to 60.
This increase in cases correlated with an increase in the performance of
laparoscopic hepatic resection. During the first two years the percent-
age of cases done laparoscopically was 37% and 34%, respectively.
Most recently this percentage has risen to 50%. This introduction
correlates with a 30% rise in hepatic resections per year. A similar
trend was observed after the introduction of laparoscopic RFA.During
the last year a second partner has joined the practice and is per-
forming laparoscopic RFA. This study would conclude that introduc-
tion of technology has stimulated the growth of a large volume
practice. It also underscores the high percentage of cases that can
be performed laparoscopically. This may also indicate the willingness of
referring doctors to send their patient to undergo a minimally invasive
procedure rather than a traditionally open procedure (Table 1).

Table 1.

Total Biliary Hepatic Rx Lap Rx RFA

68 15 29 11 (37%) 15
103 17 41 13 (34%) 35
121 23 60 30 (50%) 16
292 55 130 55 (43%) 66

106

HEPATIC ADENOMA: A SURGICAL TREATMENT
Eleazar Chaib, Joaquim Gama Rodrigues, MD, PhD, Marcelo
Augusto Ribeiro, Jr., MD, Paulo Herman, MD, William Abrao Saad,
MD, PhD, University of Sao Paulo School of Medicine, Sao Paulo,
Brazil

Hepatic adenoma (HA) is a rare benign tumor of the liver. Tumor
resection has been recommended for symptomatic or enlarging HA
because of the risk of intraperitoneal, intrahepatic hemorrhage or even
the development of hepatocellular carcinoma. From 1989 to 2003 we
reviewed the medical records and radiology files of 28 patients with
a proved diagnosis of HA. This article summarizes a single-center
experience with surgical treatment of HA; 24 patients were female and
4 were male. Twenty-two patients had a history of oral contraceptive
use. Abdominal pain was presented in 19 patients, and 3 of them
have had an acute episode. The mean age was 36.3 years. Preoperative
assessment included liver test, ultrasonography, and computed tomog-
raphy in all patients plus technetium (99mTc)-sulfur colloid and
99mTc-labeled DISIDA (dimethyliminoacetic acid) liver scintigraphy
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(n � 19) and magnetic resonance imaging (n � 22). Operative proce-
dures included enucleation in 3 patients, two of them associated with
hepatic segmentectomy; resection of one or two segments in 14 pa-
tients; left and right hemihepatectomy, respectively, in 7 and 3 patients;
right extended hepatectomy in one patient, and nonanatomic resection
in one patient.Therewas no postoperative death and the complications
were bile leakage (re-operation), one patient; intraperitoneal ab-
scess (re-operation); one patient, pleural effusion, two patients; venous
thrombosis, one patient; and wound infection, one patient.We recom-
mend that since the diagnosis has been well established, both enucle-
ation or anatomically based resections of HA should be performed
in all cases mainly in female patients taking oral contraceptives with
tumors greater than 3 cm for the risk of hepatic hemorrhage or even
when malignancy cannot be excluded.
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COMPARISON OF LAPAROSCOPIC AND OPEN
SURGICAL TREATMENT OF NONPARASITIC HEPATIC
CYSTS
Michelle L.G. De Oliveira, MD, Marcelo Tiburi, MD, Benitton De
Sa Carvalho, Geoffrey Yoon, Michael A. Choti, MD, Johns Hopkins
Hospital, Baltimore, MD

The outcomes of laparoscopic hepatic cyst surgery for symptomatic
benign nonparasitic hepatic cysts have not been clearly evaluated to
date. For this reason, our experience with laparoscopic therapy for
this disease was compared with a contemporaneous group of patients
who underwent open surgical therapy via laparotomy. BetweenMarch
1993 and March 2004, 42 patients were surgically treated for benign
nonparasitic hepatic cysts at our single institution. Of these, 22 were
performed or attempted laparoscopically, while 20 were done with an
open laparotomy. Patientswere treated primarily for symptoms in 80%
of cases, and 70% were female. Histologic evaluation of the cyst
wall confirmed benign simple cyst in all cases. Patients undergoing
laparoscopic surgery were more likely to have solitary cysts (59% vs.
25%, P � 0.01) and larger sized cysts (median of 12 cm vs. 8 cm, P �

0.02). Open procedures were more common in patients with recurrent
symptomatic cysts, multiple cysts, and polycystic liver disease. Surgical
therapy consisted of cyst fenestration and partial resection in all
patients, and greater than 50% of the cyst wall circumference was
resected in all cases. There was no cyst location in which a laparoscopic
approachwas precluded preoperatively, although, in two cases, conver-
sion from laparoscopic to open procedure required (9%), both due
to an inability to successfully access and complete the resection with
the minimal approach. There was no difference in the operative time,
extent of cyst wall resection possible, or complication rate between
groups.Hospital length of staywas significantly less in the laparoscopic
group (2 days vs. 5 days, P� 0.02). In long-term follow-up, all patients
undergoing laparoscopy remained free of symptoms compared to only
85% in the open surgery group. Laparoscopic surgical therapy for
benign nonparasitic hepatic cysts is a safe and effective approach
for most patients with uncomplicated symptomatic disease. In our
experience, open procedures are more often performed for complex,
recurrent cystic disease and in those with polycystic liver disease.
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LAPAROSCOPIC RADIOFREQUENCY-ASSISTED LIVER
RESECTION (LRR): A NEW TECHNIQUE FOR
MINIMALLY INVASIVE LIVER RESECTION IN
CIRRHOTIC PATIENTS
Thomas E. Clancy, MD, Richard S. Swanson, MD, Brigham and
Women’s Hospital/Harvard Medical School, Boston, MA

InLine radiofrequency ablation is a newly described technique to
achieve hemostatic parenchymal transection of the liver.We describe a

laparoscopic-assisted application of this technology to resect liver
tumors from cirrhotic patients. Resection is accomplished using a
laparoscopic-assisted technique, utilizing the InLine radiofrequency
coagulation (ILRFC) device (Resect Medical, Fremont, CA). A 7-cm
right subcostal hand port is placed to deploy the device, as well as an
infraumbilical 12-mm port and a left upper quadrant 10-mm port. A
nonanatomic resection plane is identified around the liver mass to
achieve a greater than 1-cm margin. Probes are placed full-thickness
through liver parenchyma along the intended resection line. Intraoper-
ative ultrasound is used if necessary. Using a standard RFA genera-
tor (Rita, Sunnyvale, CA), radiofrequency energy is applied for three
minutes in an amount proportional to the volume (depth) of tissue to
be coagulated. This technique results in a coagulated plane of tissue
approximately 1 cm wide by 5 cm long by 1 to 6 cm deep depending
on the depth of the electrode placement. This procedure is repeated
to fully coagulate the entire length of the intended resection margin.
Following coagulation, parenchymal division is accomplished with
blunt dissection, cautery, or the harmonic scalpel. No transfusions
have been required, and patients have tolerated a regular diet 24
hours postoperatively. Technological advances have facilitated in-
creasingly complex laparoscopic liver resections, although hemostatic
parenchymal transection remains a challenge in cirrhotic patients.
Using InLine radiofrequency coagulation,multipleRFA electrodes are
simultaneously deployed to rapidly coagulate a resection plane. We
have used this technology to perform laparoscopic liver resection in
cirrhotic patients with excellent results. Advantages include minimiz-
ing blood loss and minimizing the physiologic impact of surgery in
cirrhotics. In addition, the use of radiofrequency energy along the
entire resection line creates a border of coagulated tissue approxi-
mately 1 cm wide, which may further ensure negative surgical margins
if the tumor is close to or at the resection line. Laparoscopic radiofre-
quency-assisted resection may also be combined with laparoscopic
radiofrequency ablation of synchronous unresectable liver lesions.
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SIMULTANEOUS COLORECTAL AND HEPATIC
RESECTION FOR COLORECTAL CANCER: SHORT-
AND LONG-TERM OUTCOMES
Diego Fernández, Carlos Vaccaro, Fernando Bonadeo, Rodrigo
Sánchez Clariá, Juan Pekolj, Eduardo de Santibañes, Hospital
Italiano, Buenos Aires, Argentina

We sought to analyze the results of simultaneous colorectal cancer
and liver metastases resection for colorectal cancer. Between June
1982 and February 2003, 750 patients underwent liver resection for
colorectal metastases. Liver resection was performed simultaneously
with a colorectal resection in 137 cases, representing the population
of this study. Mortality rate, morbidity rate, and overall and disease-
free survival times were analyzed. Median follow-up was 30 months
(range: 11 to 162). Prognostic factors and their influence on out-
comes were analyzed. Median hospital stay was 8 days (range: 4 to
24). Morbidity rate was 21%, including 18 cases of pleural effusion,
14 cases of wound abscesses, 8 hepatic failures, 3 systemic infections,
3 abdominal abscesses, and 1 colonic anastomotic leakage. Operative
mortality rate was 2.1%. Recurrence rate was 64%. Overall and
disease-free survival at 1, 3, and 5 years were 91%, 39%, and 24%
and 69%, 34%, and 21%, respectively. Prognostic factors with notable
influence on patient outcomes were nodal stage, number of liver
metastases, diameter (smaller or larger than 5 cm), andCEA level more
than 20 ng/dl. Simultaneous resection of colorectal cancer and liver
metastases can be performed with low morbidity and mortality rates,
thus avoiding a second surgical procedure.
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SAFETY OF SIMULTANEOUS TREATMENT WITH
RADIOFREQUENCY ABLATION AND ETHANOL
INJECTION FOR HEPATIC TUMORS
Keith A. Delman, MD, Lee M. Ellis, MD, Steven A. Curley, MD,
M.D. Anderson Cancer Center, Houston, TX

Radiofrequency ablation (RFA) of malignant tumors is a liver-directed
treatment modality in patients who are not candidates for hepatic
resection. It has garnered widespread acceptance predominantly be-
cause it is associated with low morbidity rates. Experimental data
suggest that injection of small volumes of absolute ethanol into hepatic
tumors prior to RFA acts as an intratumoral vascular sclerosant, re-
ducing the RFA treatment time and increasing the size of the zone of
coagulative necrosis. We report on the safety of dual modality therapy
using simultaneous RFA and absolute ethanol injection. Retrospective
review of a prospective database collected from 1997 to the present
was performed. All patients treated during exploratory laparotomy
with simultaneous ethanol injection and RFA for unresectable primary
or metastatic liver tumors were identified. Ethanol injection was
performed under real-time intraoperative ultrasound guidance imme-
diately prior to RFA of the lesion. Perioperative complications
were defined as those that occurred within 30 days of the procedure.
Seventy-one tumors in 45 patients were treated with this approach.
Twenty-one patients had colorectal metastases, 11 had hepatocellular
carcinoma, 5 had neuroendocrine tumors, 4 had gastrointestinal stro-
mal tumors, and 4 had metastases from tumors of other histologies.
Median volume of ethanol injected was 40 ml (range, 2-60). There
were no deaths following treatment and 11 patients (24%) had periop-
erative complications (Table 1). Five of these patients had concurrent
resection in addition to RFA. One patient (2%) required ICU admis-
sion. Median length of stay was 5 days. No patient had a local recur-
rence in a tumor treated with ethanol injection and RFA. RFA with
simultaneous ethanol injection is safe. Morbidity and mortality rates
are not increased over that seen with RFA alone. This combined
treatment approach warrants further evaluation of therapeutic benefit
to reduce local recurrence rates in unresectable liver tumors treated
with RFA.

Table 1.

Complication Incidence

Perihepatic fluid collection 1
Empyema 1
Pneumonia 2
Atrial fibrillation 1
Ascites 2
Wound infection 2
Urinary tract infection 1
Mental status changes 1
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MORTALITY FOLLOWING LIVER RESECTION IN U.S.
MEDICARE PATIENTS—DOES THE PRESENCE OF A
LIVER TRANSPLANT PROGRAM AFFECT OUTCOME?
Elijah Dixon, MD, Sebastian Schneeweiss, ScD, MD, Janice Pasieka,
MD, Oliver Bathe, MD, Francis Sutherland, MD, Christopher Doig,
MD, University of Calgary, Calgary, AB, Canada; Harvard Medical
School, Boston, MA

Our goal was to determine if the presence of a liver transplant program
at a center improves outcomes following hepatic resection when
compared to centers without an associated liver transplant program.
Hepatic resection is a complicated procedure, at times associated with

significant morbidity. Liver transplantation programs may improve
outcomes following resective liver surgery at the institutional level by
a number of means, including availability of ancillary services and
personnel, specialized critical care, and added surgical expertise. Using
data from the national Medicare claims database, 30-day mortality
following all hepatic resections performed over a two-year period
(1999, 2000) were studied. Regression techniques were used to assess
the relationship between mortality at centers with an associated liver
transplant program in comparison to those without, while controlling
for potential confounding factors. The proportion of patients dying
within 30 days among 4661 patients who underwent hepatic resection
was 6.65%. Factors that did increase the risk of dying after hepatic
resection included urgent or emergent surgery (vs. elective), primary
liver cancer (vs.metastatic),male sex, increasing comorbidity score, low
hospital volume, and extent of surgery. The presence of a liver
transplant program within a center was not associated with any
improvement in mortality. At an institutional level, the presence of
a liver transplant program was not associated with decreased 30-day
mortality following hepatic resection.
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HISTOLOGICAL, CT, AND INTRAOPERATIVE
ULTRASOUND APPEARANCE OF HEPATIC TUMORS
PREVIOUSLY TREATED BY LAPAROSCOPIC
RADIOFREQUENCY ABLATION
John Christopher Graybill, Eren Berber, MD, Allan E. Siperstein,
MD, The Cleveland Clinic Foundation, Cleveland, OH

Local tumor control after radiofrequency ablation (RFA) is traditionally
followed with serial CT or MR scans. There are little data regarding
the biopsy of previously ablated foci to confirm necrosis in follow-up.
The purpose of this paper is to compare biopsy results of previously
ablated lesions with their preoperative CT and intraoperative laparos-
copic ultrasound (LUS) appearances in patients undergoing repeat
RFA. From 1996-2004, 461 patients underwent laparoscopic RFA for
primary and metastatic liver tumors. Seventy repeat ablation proce-
dures were performed in 59 (13%) patients. Previously ablated foci
were biopsied using an 18-G biopsy gun. PreoperativeCTand laparos-
copic ultrasound appearances of the previously ablated lesions were
compared with core biopsy results. There were 33 patients with colo-
rectal cancer, 11 with hepatocellular cancer, 8 with neuroendocrine
tumors, and 7 with other tumor types. Mean � SEM time to repeat
RFA was 12 � 1 months. Two hundred lesions were treated by RFA
in these 70 repeat ablations. Suspected recurrent tumor foci were
enhancing on CT and produced a more finely stippled echo pattern
on LUS. Biopsy confirmed recurrent tumor in 72 of 84 such lesions.
Previously ablated foci had a CT appearance of a hypodense, nonen-
hancing lesion without evidence of adjacent enhancing foci. Laparos-
copic ultrasound was of a hypoechoic lesion with a coarse internal
patternwith the tracks of the ablation catheter probes often still visible.
Biopsy found necrotic tissue in 21 of 22 such lesions appearing radio-
logically to be without recurrence. Biopsy of an ablated focus adjacent
to an area of suspected recurrence showed necrotic tissue in 17 of
22 lesions and viable cancer in 5. CT and laparoscopic ultrasound
appearance of previously ablated foci showed good correlation with
core biopsies. We therefore feel that CT scan is reliable in following
RFA lesions, without the need for routine biopsy. Laparoscopic ultra-
sound reliably distinguished recurrent from ablated lesions in patients
undergoing repeat ablation.
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NOVEL APPROACH FOR RESECTION OF HEPATIC
LESIONS SITUATED BETWEEN THE MIDDLE
HEPATIC VEIN AND VENA CAVA, PRESERVING THE
MIDDLE HEPATIC VEIN
Peter J. Horton, MD, Tamara L. Znajda, MD, John B. Martinie,
MD, Prosanto Chaudhury, MD, Caroline Rochon, MD, Peter
Metrakos, MD, Royal Victoria Hospital, Montreal, PQ, Canada

Lesions situated between the origin of the middle hepatic vein (MHV)
and the vena cava (IVC) are in an awkward position with respect to
resection. Currently excision requires a right or left hepatectomy
resulting in sacrifice of the MHV and one other hepatic vein (HV).
We highlight two case reports where a novel two-step liver resection
technique allowed removal of all the lesions. The approach permitted
conservationof livermass andpreservationofboth theMHVandRHV.
Case 1 was a 25-year-old man who presented with bilateral CRC
hepatic metastases. Segments II/III contained large volume disease
and all segments had metastatic deposits, one between the MHV and
IVC. Step 1: A left lateral segmentectomy combined with resection
of segment I was performed. Step 2: Resection of the segment VIII/
IV lesion was performed, approaching the lesion from the lateral
aspect, through the cut liver surface. A subcutaneous continuous infu-
sion pump for postoperative intra-arterial chemotherapy to the liver
was implanted. Two months later, a nonanatomical resection of the
metastases in segments V–VIII was carried out at the expense of
the RHV. The remaining liver depended on the preserved MHV for
venous drainage. The patient is disease free five months later. Case
2 was a 67-year-old man who presented with CRC liver metastasis.
He had a segment I/IV lesion, situated between the MHV and the
IVC. Other lesions were in segment IV, VIII, and VI/VII. Step 1: A
left lateral segmentectomy was performed and the caudate lobe re-
sected. Step 2: The metastasis was approached from the lateral aspect,
through the cut liver surface. The metastasis was dissected free from
segment IV but was adherent to IVC. The tumor and a portion of
IVC were resected. Resection margins were free of tumor. Two days
later, lesions in segments IV, VIII, and VI/VII were resected. The
patient is free from recurrence ten months postoperatively. Conserva-
tion of liver mass and preservation of more than one hepatic vein
during liver resection increases theoptionsavailable to the surgeonwith
respect to the patient’s management. It would not have been possible
to clear the first patient’s liver of disease if the MHV had had to
be divided at the first operation. The exposure created by resection
of segments II/III, whether they are involved by tumor or not, as a
first step to gain access to the area between the MHV and the IVC
is even sufficient to allow safe resection of the wall of the IVC. The
approach increases the chances of preserving theMHV and conserving
liver mass and thereby reduces the size of the liver resection that the
patient has to withstand.
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EN BLOC LIVER AND INFERIOR VENA CAVA
RESECTION FOR COLORECTAL METASTASES
Scott T. Johnson, MD, Maurice Blitz, MD, Norman Kneteman, MD,
David Bigam, MD, University of Alberta, Edmonton, AB, Canada

Surgical resection continues to offer the only hope for cure of colo-
rectal cancermetastatic to the liver. Forty percent 5-year survival canbe
attained for resected hepatic metastases compared to a median survival
of up to 20 months in patients treated with chemotherapy alone.
Tumor involvement of the inferior vena cava (IVC) has traditionally
been a contraindication to surgical resection. While proven techni-
cally feasible, the survival advantages of en bloc liver and IVC resection
remain unclear. We reviewed all patients at a tertiary care center who
had resection of colorectal liver metastases involving the IVC. These

patients were compared to a cohort of patients who underwent isolated
hepatic resection for colorectal metastases. Eleven patients had en
bloc liver and IVC resection between 1988 and 2002; during the same
time period 97 patients underwent isolated liver resection. Themedian
age of the caval resection groupwas 61 years.One of the 11 patients had
neoadjuvant chemotherapy. Mean operative time was 331 minutes
(range, 238 to 446). A solitary metastasis was resected in 7 patients;
greater than onemetastasis was resected in 4.Therewere noperiopera-
tive deaths in the 11 patients. All resections had negative histologic
margins. Perioperative transfusionwas required in 7 patients (median 1
unit, range 1–4). Five patients received 5-fluorouracil�based adjuvant
chemotherapy. Mean follow-up was 33 months (range, 11 to 71
months) from the date of surgery. Median disease-free survival of the
group having caval resections was 9months, while median survival was
34 months. When compared to the contemporary cohort of hepatic
resections for colorectal cancer, the group undergoing caval resections
experienced a significantly reduced disease-free survival 18.9 (95%
CI: 10.5-27.2) vs. 9.2 (95% CI: 5.9-12.4) months, respectively, log
rankP� 0.03, while there was no difference in overall survival between
the two groups 55.2 (95% CI: 39.1-65.4) vs. 34.3 months (95% CI:
9.5 � 59.2), respectively, log rank P � 0.16. Tumor involvement of
the IVC should not be a contraindication for surgical metastatectomy.
Resection of hepatic colorectal metastasis involving the IVC provides
similar benefit in terms of improved overall survival when compared
to patients who did not need caval resections and resulted in longer
survival than could be expected with chemotherapy alone (Fig 1).
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ENHANCEMENT OF IN SITU MARGIN BY THERMAL
DESTRUCTION (HEAT ZONE EFFECT) AFTER LOCAL
APPLICATION OF THE SALINE-RADIOFREQUENCY
DEVICE (TL) FOLLOWING LIVER RESECTION FOR
TUMOR
Reza Kianmanesh, Satoshi Ogata, MD, Valérie Paradis, MD, Michael
Mcclurken, PhD, Jacques Belghiti, MD,Department of HBP Surgery,
Beaujon Hospital, Clichy, France; Department of HBP Surgery,
Beaujon Hospital, Clichy, France; Department of Pathology, Beaujon
Hospital, Clichy, France; TissueLink Medical, Inc., Dover, NH

Section, coagulation, and/or destruction of the liver parenchyma rep-
resent the main thermal properties of the TL device upon the type,
power, and period of its application on the liver parenchyma. The aim
of this experimental study was to evaluate the destructive thermal
effect of TL device on the “in situ margin” after its application on
the surrounding tumoral bed after limited resection for tumor. Five
adult woodchucks infected with a hepatitis B virus (with 70% homol-
ogy to the human HBV) and all presenting hepatocellular carcinoma
were laparotomized upon institutional rules. The number and location
of all of the tumors were assessed. Supracentimetric tumors were
resected by local excision (tumorectomy) using conventional tech-
niques (crush clamping and bipolar for hemostasis). After tumor resec-
tion, alternatively and upon tumor location from each other, TL have
been applied on the liver parenchyma surrounding the resected tumor
(power � 100 W, mean application time 72 � 41 sec). The main
judgment criteria were (i) macroscopic margin analysis with special
attention for the presence or absence involved margin and measure-
ments of the thermal demarcation zone (heat zone), and (ii) micro-
scopic analysis after H&E staining and viability studies by NADPH
technique on frozen samples. The median tumor number per animal
was 6 (1-20). The mean largest tumor diameter was 22 mm (3-53).
Fifty tumors were resected and 84 samples prepared for final analysis.
Among them, 34 did not have TL margin application (TL�, control
group), while 50 had TL application (TL� group). In 37% of the
samples, the margin was considered as invaded (visible tumor � to 1
mm). Tl application provoked a heat zone effect of 12.1 � 3 mm in
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TL� group versus 0.7 � 1 mm in TL� group (P � 0.05). The
NADPH viability test showed 88� 15% of tissue and cellular necrosis
(hepatocytes and/or tumor cell when noted in the in situ margin) in
the TL� group versus 1 � 13% in the TL� group (P � 0.05).
In conclusion, this experimental result strongly suggests that local
application of TL device on the tumoral bed after resection can
induce a heat zone with highly percentage of tissue necrosis on at
least 10 mm of depth. This destructive thermal property of TL could
therefore be interesting to use for the enhancement of the in situmargin
after difficult limited or complex extended liver resections for tumor.
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LAPAROSCOPIC FENESTRATION OF SYMPTOMATIC
POLYCYSTIC LIVER
Ali Ghellai, MD, Uthaiah P. Kokkalera IV, MD, Guthrie Robert
Packer Hospital, Sayre, PA

Adult polycystic liver disease (APLD) is a rare condition that usually
occurs in association with polycystic kidney disease. Rarely symptom-
atic, a few patients have worsening symptoms, most commonly pain,
needing intervention. Percutaneous drainage with sclerotherapy,
fenestration, hepatic resection, and liver transplantation have been
documented modes of surgical therapy. Laparoscopic fenestration
recently has been reported as a technique for symptomatic cysts. We
describe a case of laparoscopic fenestration of multiple liver cysts for
symptomatic APLD. Our patient is a 57-year-old female who was
known to have polycystic liver disease and developed increasing right
upper quadrant pain. She had undergone a percutaneous aspiration
of a large symptomatic cyst with minimal relief of symptoms. Her
past historywas remarkable for polycystic kidney disease and hyperthy-
roidism. Liver enzymes were remarkable for an elevated alkaline phos-
phatase. The patient had a computerized tomography scan of the
abdomen that demonstrated multiple cysts in both lobes of the liver. A
HIDA scan did not demonstrate gallbladder pathology. After adequate
discussion, the patient was prepared for a laparoscopic fenestration of
liver cysts.Thepatientunderwenta successful laparoscopic fenestration
of multiple liver cysts combined with an intraoperative cholangiogram
and an antegrade cholecystectomy. An infraumbilical camera port and
3 other working ports, one 10-mm trocar in the left lower quadrant,
two 5-mm trocar in the right upper and lower quadrant were used.

Postoperative recovery was uneventful, and the patient was dis-
charged on the second postoperative day. Laparoscopic fenestration
of multiple liver cysts has been used as an alternative approach to
open surgery. Potential advantages of this approach include rapid
recovery and few postoperative adhesions with good documented early
clinical improvement. However, a high incidence of delayed recur-
rence of symptoms has been documented. Fear of injury to the in-
tercystic structures including injury to the branches of the portal
vein has to be borne in mind. Complications include hypothermia,
hypercapnia, and cardiac failure.
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NORMOTHERMIA DURING PARTIAL HEPATIC
ISCHEMIA INCREASES HEPATIC INJURY
Matthias Behrends, MD, Ryutaro Hirose, MD, Soojinna Choi, MD,
Claus U. Niemann, MD, University of California San Francisco,
San Francisco, CA; Chonnam National University Medical School,
Gwangju, Republic of Korea

The protective effects of profound hypothermia on ischemia/reperfu-
sion injury are well known. However, the effects of very moderate
decreases in body temperature have not been addressed to date and
a critical temperature threshold has not been established.We therefore
assessed hepatic injury in rats undergoing partial hepatic ischemia that
where either allowed to cool down to 31� or 34�C or maintained
at 37�C. In 18 isoflurane-anesthetized male Wistar rats (300-400
grams) vascular supply to the left and medial lobe (70% of the liver)
was clamped for 45 minutes. One group of rats were exposed to
ambient temperature and allowed to cool down without intervention
during ischemia, reaching 31.3 � 0.8�C (group 1, n � 6), whereas a
heating lamp was used to maintain body temperature at 34.0 � 0.1�C
in the second group (n � 6) and at 37.1 � 0.3�C in the third group
(n � 6). Following 24 hours of reperfusion, blood and liver samples
were harvested. After 24 of reperfusion, ALT and AST increased to
5101 � 2378 and 6409 � 4202 U/L in group 3, respectively. Rats in
group 2 demonstrated ALT and AST serum concentrations of 99 �

87 and 171 � 38 U/L, and in group 1 136 � 45 and 175 � 38
U/L, respectively (P � 0.01 vs. T37). Macroscopic and histological
assessment confirmedmore severe liver injury in group 3. Verymoder-
ate hypothermia of 34�Cresulted in a significant reduction of ischemia/
reperfusion injury following 45 min of partial hepatic ischemia, when
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compared to normothermic conditions. Decreasing body temperature
further to 31�C had no additional protective effect. Such moderate hy-
perthermia is applicable in the clinical setting and is frequently seen in
cardiac, neurosurgical, and ophthalmologic procedures. Maintaining
normothermia appears to be detrimental in procedures that may result
in hepatic ischemia/reperfusion.
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GLUTAMINE DOES NOT AMELIORATE HEPATIC
ISCHEMIA/REPERFUSION INJURY IN RATS
Matthias Behrends, MD, Joonhwa Noh, MD, Soojinna Choi, MD,
RyutaroHirose,MD,MelanieBedoli,MS, John PRoberts,MD,Claus
U. Niemann, MD, University of California San Francisco, San
Francisco, CA; Kwangju Christian Hospital, Gwangju, Republic of
Korea; Chonnam National University Medical School, Gwangju,
Republic of Korea

Glutamine administration prior to ischemia-reperfusion (I/R) has been
shown to be protective in experimental models of intestinal and myo-
cardial I/R injury. Protection seems to result from induction of heat
shock proteins (HSP).We investigated whether pretreatment with the
supposed HSP inducers glutamine and herbimycin-A reduces hepatic
injury in a model of warm liver ischemia in rats. Male lean Zucker
rats were pretreated according to protocols that have been proven
protective in other experimental settings.1,2 Rats received either 2
doses glutamine (each 0.75 g/kg, GLU, n � 6) or saline (CON, n �

6) 24 and 6 h before ischemia. The third group was pretreated with
herbimycin-A (10 µg/kg) 18 h prior to warm ischemia (HERB, n �

6). Seventy percent partial hepatic warm ischemia for 75 minutes was
followed by 24 h reperfusion. In the CON� and GLU� groups, 5
of 6 animals survived 24 h reperfusion; in the HERB� group, 3 of
6 animals. There was no difference in liver morphology and transami-
nase serum concentrations in the surviving animals. ALT and AST
serum concentrations at 24 h reperfusion were 5884 � 2063 and
15,113 � 4336 U/L (CON), 7763 � 2524 and 17,695 � 8531 U/L
(GLU), and 6532� 544 and 23,291� 8662U/L (HERB), respectively
(all P � 0.05). Applying a protocol that has been previously shown
to be protective against ischemia, pretreatment with glutamine or
herbimycin did not reduce hepatic ischemia/reperfusion injury.
Organ-specific differences in the characteristics of HSP induction
seem to be responsible for differences in organ protection.
REFERENCES:
1. Sachidhanandam SB, Lu J, Low KS, Moochhala SM. Herbimycin
A attenuates apoptosis during heat stress in rats. Eur J Pharmacol
2003;474:121–8.
2. Wischmeyer PE, Kahana M, Wolfson R, Ren H, Musch MM,
Chang EB. Glutamine reduces cytokine release, organ damage, and
mortality in a rat model of endotoxemia. Shock 2001;16:398–402.
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MILD HYPOTHERMIA SIGNFICANTLY IMPROVES
SURVIVAL IN RATS UNDERGOING HEPATECTOMY
Joonhwa Noh, MD, Ryutaro Hirose, MD, Soojinna Choi, MD, John
P. Roberts, MD, Melanie Bedolli, MS, Claus U. Niemann, MD,
Kwangju Christian Hospital, Gwangju, Republic of Korea; University
of California San Francisco, San Francisco, CA; Chonnam National
University Medical School, Gwangju, Republic of Korea

The goal of this study was to determine whether mild and clinically
relevant hypothermia could provide a protective effect in rats undergo-
ing warm ischemia and hepatectomy. Lean Zucker rats (10–12 weeks
old) were subject to 75 minutes of ischemia by clamping the left and
median lobe under isoflurane anesthesia under either normothermic
or mild hypothermic conditions. At the end of ischemia, the right

lobe (nonischemic) was excised with subsequent reperfusion for either
4 (n � 4 each group) or 24 hr (n � 5 each group). Normothermic
animals were carefully maintained with a body temperature of 37 �

0.07�C using heat lamps and warming pads. Mildly hypothermic ani-
mals were exposed to ambient temperature and allowed to cool to a
core temperature of 34.1� 0.2�C at the end of ischemia and surviving
animals were sacrificed. Blood and liver tissue were harvested for
histological and biochemical analysis at 4 hr and survival was noted
after 24 hr. All mildly hypothermic animals (n � 5) survived in
good general condition. In contrast, all normothermic rats (n � 5)
died within 24 hours (P � 0.05). Serum AST and ALT levels at
approximately 4 hr of reperfusion were significantly higher in the
normothermic animals compared to the mildly hypothermic animals
(mean � SEM; AST: 15,280 � 2456 vs. 6041 � 659, ALT: 8963 �

1720 vs. 3272� 506,P� 0.01 andP� 0.02, respectively).Macroscopic
and histological analysis of liver tissue revealed more necrosis in the
normothermic animals when compared to mildly hypothermic
animals. Clinically relevant mild hypothermia achieved by exposure
to ambient temperatures during surgery was sufficient to provide a
significant survival benefit in rats undergoing warm ischemia and
hepatectomy.
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ISCHEMIC PRECONDITIONING IMPROVES BILE
FLOW AFTER ISCHEMIA AND REPERFUSION INJURY
TO THE LIVER IN RATS
Vincent B. Nieuwenhuijs, MD, PhD, Robert T.A. Padbury, MD,
PhD, Rachael Hughes, Jurgen Stahl, MD, Greg J. Barritt, PhD, HPB
and Liver Transplant Unit, Flinders Medical Centre, Bedford Park,
Australia; Department of Medical Biochemistry, Flinders University
School of Medicine, Bedford Park, Australia; Department of
Anatomical Pathology, Flinders Medical Centre, Bedford Park,
Australia

Ischemia and reperfusion (IR) injury to the liver is a well-known
phenomenon in liver transplant and major liver resections and trauma.
Ischemic preconditioning (IPC) potentially attenuates IR injury.
While there are many proposed mechanisms to explain damage caused
by IR and how this may be alleviated by IPC, these are generally not
well understood. The reduction of bile flow following IR injury may
lead to intrahepatic cholestasis and secondary liver failure. There have
been few studies of the effects of an IPC regimen on bile flow in liver
models reflecting the clinical situation. To elucidate the effect of IPC
on bile flow after IR injury in an intact rat livermodel and to investigate
the intracellular mechanisms involved. Three groups of Hooded
Wistar rats were studied. Group 1 (n � 5) were controls (selective
bile duct cannulation (BDC) of the left lateral and median lobes, 2
hour measurement of bile flow). Group 2 (n � 7) received IR injury
(BDC; 45 min clamping of portal vein (PV) and hepatic artery (HA) to
the left lateral and themedian lobes followed by 60min of reperfusion).
Group 3 (n � 7) were pretreated with IPC (BDC; 10 min of PV and
HA clamping followed by 10 min of reperfusion prior to 45 min
ischemia and 60 min reperfusion). Bile flow was measured at 5
min intervals. Serum AST, ALT, and LDH levels were measured at
the beginning and at the end of the experiment. Liver histology was
examined by H&E staining. F-actin distribution was measured using
confocal fluorescence microscopy after staining with Texas Red-X
phalloidin. Ischemia reduced bile flow to nil and bile flow did not
recover after reperfusion (P� 0.001 group 2 vs. controls). IPC signifi-
cantly improved bile flow during reperfusion (P � 0.05 group 3 vs.
group 2). IPC did not significantly reduce ALT, AST, and LDH
levels. Lightmicroscopy showedmild portal inflammation and hepato-
cyte damage in group 2. This was less obvious in group 3. Cellular
F-actin distribution did not differ between groups. F-actin was located
around the peripheral cell membrane and the bile canaliculus. IPC
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significantly improves bile flow after warm ischemia to the liver in
rats. F-actin distribution was not significantly altered by IR or IPC.
Future experiments are directed at elucidation of the mechanisms,
including the roles of F-actin, cytoplasmatic Ca2�, and Ca2� regula-
tory enzymes.
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SHORT- AND LONG-TERM RESULTS OF
INTRAOPERATIVE RADIOFREQUENCY ABLATION
OF LIVER METASTASES
G. Navarra, Madhava Pai, J.C. Weber, R. Havlik, S.L. Jensen, C.
Smadga, J.P.Nicholls,N.A.Habib, L.R. Jiao,HammersmithHospital,
Imperial College, London, United Kingdom

Surgical resection is the only therapeutic option with curative effect
on malignant liver tumors, but in over 70% of cases this is not a
feasible option. A prospective study was performed to assess short
and long term effects of intraoperative radiofrequency ablation on
unresectable liver metastases. Between 1997 and 2001, 57 patients
(mean age 61.9 years; range 31–83 years) with 297 unresectable liver
metastases (colorectal adenocarcinoma n � 38; carcinoid tumor n �

4; malignant melanoma n � 3; other metastases n � 12) underwent
intraoperative radiofrequency ablation. No mortality was observed in
patients managed solely with radiofrequency ablation. Eight postoper-
ative complications occurred in 8 patients (14%). Three occurred
when radiofrequency ablation was combined with resection. Of the
33 patients completely ablated 30 patients are still alive and 21
are disease free after a median follow-up of 18.1 months (range 2–43).
Ten patients underwent more than one intraoperative radiofrequency
ablation episode. Overall survival was 72.5% at one year and 52.5%
at 3 years. Complete ablation and number of lesions were significant
independent prognostic factors for survival with P � 0.001 and P �

0.0001, respectively. Radiofrequency ablation is a safe and effective
option for patients with inoperable liver metastases without extra
hepatic disease. Prospective controlled trials comparing results of dif-
ferent treatments are required to assess which patients will benefit
best from this emerging new treatment.
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RADIOFREQUENCY-ASSISTED LAPAROSCOPIC LIVER
RESECTION
P. Bachellier, Madhava Pai, J.C. Weber,* E. Rosso,* D. Jaeck,* N .A.
Habib, L. R. Jiao, HammersmithHospital, Imperial College, London,
United Kingdom; *Hospital Universitaire de Hautepierre, Strasbourg,
France

Laparoscopic liver resection has become easier and safer. A number
of patients underwent laparoscopic liver resectionwith radiofrequency
in our units. Thirteen patients underwent a laparoscopic liver resection
for liver tumors consisting of one hemangioma, 2 FNH, 5 HCC and
5 colorectal liver metastases. The liver resection was performed with
an established technique in our units assisted with radiofrequency
energy (RF). A ‘cooled-tip’ RF probe with a 500-kHz RF generator
was used for induction of coagulative necrosis along an intended line
of division of liver parenchyma without vascular clamping of either
portal triads or major vessels. Then, the liver tissue was transected
with scissors. The median age of patients was 56 years old. Three
patients had a tumorectomy and 10 a segmentectomy. Of these seg-
mentectomies, one patient had an additional tumorectomy and two
patients two segments removed. There were one left lateral, 5 segment
III, one segment IV, one segment V, 2 segment VI, and 2 segment VII
resections. Themedian operative timewas 200min. There was no per-
or postoperative blood transfusion or transfusion of blood products. All
resections were achieved without vascular clamping or conversion to

open. There was one intraoperative pneumothorax caused by radiofre-
quency probe which was managed with a chest drain. There was no
postoperative morbidity or mortality. The median length of hospital
stay was 5 days. Laparoscopic liver resection assisted with RF can
be safely performedwith no blood transfusion and a short hospital stay.
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HEPATIC TRISEGMENTECTOMY SHOULD BE
PRECEDED BY PORTAL VEIN EMBOLIZATION TO
DECREASE THE RISK OF POSTOPERATIVE LIVER
FAILURE
Charudutt Paranjape,MD, Scott R. Johnson,MD,DouglasW.Hanto,
MD, PhD, Beth Israel Deaconess Medical Center, Boston, MA

In patients being considered for hepatic trisegmentectomy, the rem-
nant liver may be inadequate to prevent postoperative liver failure.
Portal vein embolization (PVE) results in hypertrophyof the contralat-
eral lobe of the liver and may result in a lower risk of liver failure.
From December 1992 to September 2001, 19 patients had planned
hepatic trisegmentectomy for primary and secondary malignancies.
PVE was not considered in 11 patients prior to April 1999 but
was routinely used after this time in 8 patients inwhom liver volumetric
measurements were performed by CT and the volume of the future
hepatic remnant was less than 25% of the total hepatic volume.
The records of these 19 patients (11 non-PVE group and 8 PVE
group) were reviewed for demographics, diagnosis, tumor characteris-
tics (primary vs metastatic, location, number of tumors, size), liver
volume before and after PVE, postoperative complications, and
survival. The mean volume of the left lateral segment prior to PVE
was 374.6 � 67.8 cm3, and after PVE was 525.3 � 123.3 cm3 (P
value � 0.038). This was equivalent to a 40.8 � 23.6% increase in
the volume of the left lateral segment with a hypertrophy ratio of
12.5%. Of the 19 patients, 17 underwent extended hepatic resections
and 2 had segmental resections as PVE failed to cause sufficient hyper-
trophy. In the PVE group, there was one intraoperative death, no
perioperative deaths and four (50%) had postoperative complications.
There were no intraoperative deaths, 5 perioperative deaths (45.5%),
and four (36.37%) had postoperative complications in the non-PVE
group. Overall one-year survival was 68.42% compared to 87.5% in
the PVE group and 54.5% in the non-PVE group (P � 0.18).
Mean survival was 27.6.6 � 15.1 vs 34.5 � 49.5 months in the PVE
and non-PVE groups, respectively (P � 0.78). Recurrence was seen
in 10/19 (52.6%) patients overall after 24.6 months of follow-up com-
pared to 5/8 (62.5%) patients in the PVE group and 5/11 (45.5%) in
the non-PVE group (P � 0.65). PVE induces sufficient hypertrophy
of the contralateral liver lobe and permits safe and curative resection of
the embolized liver in patients who otherwise would not be candidates
for liver resection due to inadequate size future remnant. It reduces
perioperative deaths related to hepatic insufficiency. Long-term sur-
vival is comparable to that of patients who undergo major hepatic
resection without PVE. PVE should be considered in all patients
undergoing hepatic trisegmentectomy.
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SURGICAL TREATMENT OF HEPATOCELLULAR
CARCINOMA ORIGINATING FROM CAUDATE LOBE
Shu You Peng, MD, Xue Dong Feng, MD, Ying Bin Liu, MD, Jiang
Tao Li, MD, Jian Wei Wang, MD, Bin Xu, MD, Hao Ran Qian,
MD, Yi PingMou, MD, Xiu Jun Cai, MD, Second Affiliated Hospital
of ZhejiangUniversity, Hangzhou, China;Department of Surgery, Sir
Run Run Shaw Hospital, School of Medicine, Zhejiang University,
Hangzhou, China
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Our aim was to explore the significance of surgical treatment of HCC
originating from caudate lobe. From 1995 to 2003, caudate lobeco-
tomy, including 19 cases of isolated lobectomy (group 1) and 20 cases
of combined lobectomy (group 2) were performed in 39 patients with
HCC originating from caudate lobe. The factors which might influ-
ence postoperative liver function were compared between the two
groups. All tumors were resected successfully. The mean operative
time, blood loss, mean blood transfusions, and the time of inflow
occlusion were 296.26 � 99.32 (min) 1236.84� 892.99 (ml), 1000.00
� 789.63 (ml), 52.05 � 8.85 (min) in group 1; in group 2, the data
were 247.70 � 96.32 (min), 1107.50 � 969.65 (ml), 840.00 � 639.40
(ml), 48.00 � 7.96 (min), the P value were not significant between
the two groups.One patient died of postoperative renal failure.Hydro-
thorax occurred in 3 patients, and ascites in 4 patients, and bile leakage
in 1 patient. The time for postoperative liver function restoring to
normal range in group 1 is less than group 2 (P � 0.05). The survival
rates of 1, 3, 5 years were 53%, 50%, 39%, respectively. Caudate
lobectomy is an effective method of treatment for HCC originating
from caudate lobe. Isolated lobectomy does not have much risk than
combined lobectomy.
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LAPAROSCOPIC LIVER RESECTION FOR BENIGN AND
MALIGNANT LESIONS: A FEASABILITY AND SAFETY
STUDY IN 35 PATIENTS
Alexandre Rault, Antonio Sa Cunha, MD, Christophe Laurent, MD,
Frédéric Ndobo-Epoy, MD, Steeve Nobili, MD, Brenard Masson,
MD, Jean Saric, MD, CHU Bordeaux, Pessac Cedex, France; CHU
Bordeaux, Pessac Cedex, France; CHU Bordeaux, Bordeaux, France

During last years, development of laparoscopic surgery allowed car-
rying out more interventions such as liver resections. The aim of this
study was to assess feasibility, safety, and morbidity of laparoscopic
liver resections. A retrospective study of laparoscopic liver resections
was undertaken. Each patient underwent surgical resection for preop-
erative diagnosis of benign or malignant lesions. Hepatic lesions had
to be located in the left or peripheral right segments (II, III, IV, V,
VI). Clinical data, type, and characteristics of the tumor and technical
details of the procedure were collected. From September 1999 to
January 2004, 36 laparoscopic liver resections were performed on 35
patients (13 men, 22 women, mean age 51 years) in our departments.
There were 27 benign lesions (5 adenomas, 1 angiomyolipoma, 1
hemangioma, 1 cholangioma, 1mucinous cystadenoma, 1 preneoplasic
lesion, 4 biliary cysts, 2 polycystosis, and 11 nodular focal hyperplasia
suspected to be adenomas or being painful) and 9 malignant tumors
including 6 hepatocellular carcinomas and 3 metastasis (gastric sar-
coma, colorectal cancer, and pulmonary neuroendocrine tumor).
Mean tumor size was 50.6 mm. The resection included 7 left hepatec-
tomies, 3 bisegmentectomies V/VI, 9 segmentectomies, and 20 atypi-
cal resections. Radiofrequency was associated with atypical resection
of a left-sided tumor in one patient, for 2 right posterior lesions (VII
and VIII). Parenchymal section was done using dissection, ultrasonic
scalpel, ligature, floating ball, or endo-GIA. Conversion rate was 5.5%
(n � 2) for bleeding. Two patients needed perioperative transfusion.
There were no postoperative deaths. Postoperative complications oc-
curred in 2 patients (5.5%): wound of left biliary tract requiring opened
left hepatectomy and ascites. Mean surgical time was 190 minutes.
Themedian length of staywas 8 days. Liver laparoscopic resections are
feasibleand safe inselectedpatientswithtumors located inthe left-sided
and right peripheral segments requiring limited resection, without
increasing mortality and morbidity.
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HEMORRHAGIC SHOCK IN A SCHISTOSOMOTIC
PATIENT SUBMITTED TO ENDOSCOPIC BIOPSY OF A
GASTRIC FUNDUS VARICES CONFUSED WITH A
POLYPOID LESION
Marcelo A. Ribeiro, Jr., MD, PhD, A.Z. Fonseca, A. Pompeo,
M. Egami, W.A. Saad WA, Sao Luiz Hospital and University of
Sao Paulo, Sao Paulo, Brazil

We herein present a case of a 40-year-oldman, from endemic zone and
known to have schistosomiasis since 1990 when he had a unique
episode of upper digestive tract hemorrhage presented by melena that
was found to be a esophageal variceal treated by endoscopic approach.
He was submitted to a routine endoscopy requested by his gastroenter-
ologist 6months ago when the endoscopist found an elevated nonbeat-
ing lesion that was supposed to be a polypoid lesion that was treated
by biopsy. Immediately after the biopsy the patient had important
bleeding from the site of it, and was taken to the ER at our institution.
He was admitted clinically stable, with grade I shock, and initially
after blood tests and samples with a admission hemoglobin level of
10.5 g/dL, platelet count of 65,000/mm3, normal liver function tests,
vascular access and volume infusion he was taken to the in-hospital
endoscopy to confirm the diagnostic and try to treat the hole in the
gastric vessel. After several attempts of sclerotherapy and band ligation
the endoscopist decided to locate a Sengstaken-Blakemore tube and
thencall the liversurgeons.Aftertheclinicalmevaluation,wedecidedto
operate the patient since that there was a failure in the endoscopic
treatment and the patient was still bleeding. The surgery performed
was a splenectomywithazygo-portaldesconectionandgastrotomywith
continuous direct suture of the damaged gastric vein that had a hole
with active bleeding even after the desconection. The patient recov-
ered uneventfully and was discharged from the hospital six days after
surgery. Now he is followed by our team and so far with no evidence of
recurrence of the portal hypertension. In conclusion, the endoscopists
must keep in mind that in patients with portal hypertension any lesion
in the gastric fundus must be very well analised before a biopsy be
done and if it so, theprocedure need tobe perform inside of the hospital
with a surgical team capable to take care of emergency liver and
portal hypertension surgery.
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TRIPLE STAPLED HEPATECTOMY
David F. Schaeffer, MD, PhD, Andrzej K. Buczkowski, MD, Peter
T. Kim, MD, StephenW. Chung, MD, PhD, Charles H. Scudamore,
MD, University of British Columbia, Vancouver, BC, Canada

During the past two decades, hepatic resections have become feasible
for widening indications because of a low operative mortality rate
(ranging between 1% and 2% in noncirrhotic livers). Due to this low
mortality rate, hepatic resections are now considered to be an effective
therapy for patients with a wide array of benign and malignant hepato-
biliary diseases. One of the major improvements in surgical technique
has been the wider employment of stapling devices. Vascular and
endoscopic staplers have become indispensable in gastrointestinal sur-
gery. This study is the first to describe the use of a linear stapling
device to dissect the (1) liver parenchyma, staple the hepatic (2) inflow
and (3) outflow, referred to as a triple stapled hepatectomy (TRISH)
technique. A total of 100 consecutive hepatectomies [right hepatec-
tomy (n � 32), extended right hepatectomy (n � 11) and left hepa-
tectomy (n� 57)] between April 2002 and November 2003 performed
at the Vancouver General Hospital were included in the study. A GIA
100 was used to transect the parenchyma, while a vascular stapler was
applied to staple the hepatic inflow and outflow. The mean operative
timewas189min(79 to395), themeanoperativeblood loss accountedto
407 ml and the mean cross-clamp time was 19 min (6 to 42). There
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was no hospital mortality; early postoperative complications included
pneumonia, intra-abdominal fluid collection, fever longer than 48 h,
and one minor bile leak. The overall complication rate was measured
to be 27%. In the authors’ experience, it is useful to employ stapling
devices in dissecting the hepatic parenchyma, in order to simplify
hepatic lobectomies. In this study, the operative time and the intraop-
erative blood losswere less, when compared to othermajor studies.The
TRISH approach facilitates and simplifies major hepatectomies and
has become the method of choice in our institution.
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TOTAL VASCULAR EXCLUSION FOR COLORECTAL
METASTASIS TO THE LIVER
Timothy M. Schmitt, MD,Wendy J. Grant, MD, Jean F. Botha, MD,
K.V. Ravindra, MD, Debra L. Sudan, MD, Byers W. Shaw, Jr.,
MD, Alan N. Langnas, DO, University of Nebraska, Omaha, NE;
Univesity of Nebraska, Omaha, NE

Resection of colorectal metastasis has been shown to improve survival.
Complete removal of disease and transfusion requirements have been
shown to be prognostic indicators for survival. Total vascular exclu-
sion (TVE) of the liver can be used to provide optimal conditions
for resection with low transfusion requirements and achievement of
negative margins.We retrospectively reviewed hepatic resections per-
formed for colorectal metastasis from September 1990 to July 2003.
Patient and database records were reviewed. 107 patients were identi-
fied to have undergone hepatic resection for colorectal metastasis.
Sixty-three patients from this group had resection under TVE. The
remainder had other methods of inflow occlusion or no vascular con-
trol during resection. Of the patients who had TVE, there were 35
males (56%) and 28 females (44%). Average age was 60 (range 33–81).
Eighty-four percent of patients had a major hepatectomy including 39
right hepatectomies, 6 left hepatectomies, and 8 trisegmentectomies.
Sixteen percent (10) had segmental resections. Median blood loss
was 900 ml. Average transfusion requirement was 1.1 units of packed
red blood cells (range 2–9 units) with only 31% of patients requiring
a transfusion. Average vascular exclusion time was 24 minutes (range
10–43), and the average operating time was 247 minutes (range 148–
491). Seventeen patients had complications, which included 8 bile
leaks, 6 abscesses, 4 pleural effusions that required drainage, 1 wound
infection, and 1 portal vein thrombosis. There was 1 mortality (1.6%).
Median length of stay was 8 days (range 4–31). Negative margin was
achieved in 95% of patients. Total vascular exclusion of the liver can
safely provide optimal conditions for complete resection of colo-
rectal metastasis.
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A ROLE FOR RADIOFREQUENCY ABLATION OF
UNRESECTABLE LIVER MALIGNANCIES
Margo Shoup,MD, JoshuaM. Aaron,Marc Borge,MD, Jill Anderson,
RN, John J. Brems, MD, David R. Holt, MD, Loyola University
Medical Center, Maywood, IL

To review our experience with radiofrequency ablation (RFA) with
or without liver resection, and to determine which patients may benefit
from RFA based on tumor location, size, or type. Between October
1999 and July 2004, a total of 27 patients with 101 liver tumors
underwent RFA at our institution. All patients were considered other-
wise unresectable due to tumor location, liver function or comorbid
conditions. The median number of liver tumors per patient was 3 (1–
14) with a median size of 2.3 cm (0.2-12.5). Primary disease type was
colorectal (n� 16), hepatocellular carcinoma (n� 5), neuroendocrine
(n � 2), breast (n � 2), gastrointestinal stromal tumor (n � 1),
and cholangiocarcinoma (n � 1). Colorectal metastasis was analyzed

Table 1. Overall Analysis of Risk Factors for Colorectal Patients

Prognostic Variable N 3-Year Survival P Value

Whole group 16 64% N/A
Extrahepatic disease
Yes 3 0% .0428
No 13 83%

Bilobar disease
Yes 10 27% .0131
No 6 100%

≤3 Tumors
Yes 8 67% .8900
No 8 50%

≤3 cm
Yes 12 80% .0018
No 4 0%

separately, with survival estimated using Kaplan-Meier analysis. The
median length for overall follow-up was 15 months. Six patients
were treated with RFA alone, 21 with RFA�Resection. All but two
of the colorectal patients had chemotherapy to maximum response
prior to RFA. The two not receiving preoperative chemotherapy had
single, small tumors with long disease-free intervals. The colorectal
results are represented inTable 1. Of the five hepatocellular carcinoma
patients, three are NED at 10, 13, and 30 months, and two went on
to transplant. Of the two patients with neuroendocrine tumor, one
is NED, while the other patient has DOD at 15 months. One breast
patient has DOD at 26 months and the other remains NED at 20
months. The patient with gastrointestinal stromal tumor had failed
Gleevac treatment and is alive with extrahepatic disease after RFA
and resection at 21 months. The patient with cholangiocarcinoma has
DOD at 17 months. The patients in this study would have been
deemed unresectablewithout the aid of RFA.With RFA, these patients
were able to become surgical candidates. The size of the colorectal
tumors, but not the number, impacted survival. Preoperative chemo-
therapy with the goal of reducing the colorectal tumors to 	3 cm
followed by RFA with or without resection may be associated with a
prolonged survival. Patients with�3 tumors had equivalent survival as
those with 3 or less, and therefore should be considered for aggressive
combined modality treatment with RFA. RFA with or without resec-
tion in otherwise unresectable cases, appears beneficial to the treat-
ment of liver malignancies in select cases.
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EXPERIENCE WITH INTRAHEPATIC
CHOLANGIOCARCINOMA
A.D. Tevar, MD, M.J. Thomas, MD, S.M. Rudich, MD, PhD,
J.F. Buell, MD, University of Cincinnati, Cincinnati, OH

Intrahepatic cholangiocarcinoma is uncommon malignant lesion with
a known poor prognosis. Patients often present with advanced disease
and are not amenable to curative resection and those that do undergo
resection with curative intent have high recurrence rates. We ret-
rospectively investigated our experience with intrahepatic cholangio-
carcinoma to determine factors that may predict longer survival. We
investigated 28 patients with intrahepatic cholangiocarcinoma who
presented to our institution for treatment from January 1994 to
September 2004. Variables were analyzed including age, sex, race,
presenting symptoms, presence of cirrhosis, preoperative alkaline
phosphatase, preoperative tumor markers, tumor size and number,
tumor location, operation, proximal margin, tumor pathology, lymph
node and vascular spread, and TNM staging. The accumulative
1-, 3-, 5-year survival rates of the 28 patients were 65.3%, 41.6%, and
16%, respectively. The average age of our 28 patient series was 58.6
years (range 39 to 76). Only 6 (21.4%) patients underwent operative
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resection with curative intent. Seven (25%) underwent palliative pro-
cedures and 7 (25%) had diagnostic explorations. Analysis of all vari-
ables revealed that the only factors with statistically significant
relationship to survival were TNM staging and operative resection
with curative intent. Our experience with intrahepatic cholangiocarci-
noma demonstrated a dismal prognosis. The survival benefit from
operative resection demonstrates the need for early diagnosis and
hepatectomy in these patients.
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VASCULAR RESECTION (PORTAL VEIN, SUPERIOR
MESENTERIC VEIN, AND HEPATIC ARTERY) IN HPB
SURGERY
Emilio Vicente, MD, Yolanda Quijano, MD, Carmelo Loinaz, MD,
Carlos Monroy, MD, Isabel Prieto, MD, Rafael Beni, MD, Francisca
Garcia-Moreno, MD, Jacobo Cabañas, MD, Gonzalo Bueno, MD,
Javier Rodriguez, MD, Hospital Madrid MontePrı́ncipe, Boadilla Del
Monte. Madrid, Spain; Hospital Ramon y Cajal, Madrid, Spain

Vascular resection for cases of advanced tumors remains controversial,
because of the high risk of postoperative complications and extremely
poor long-term survival. Recent advances in surgical technique have
contributed to an increased resectability rate and to an improved
prognosis and outcome with respect to early morbidity and mortality
rates, as well as vascular reconstruction patency. 13 patients (14 vascu-
lar resections) required a concomitant resection of a major vascular
structure and vascular reconstruction in an attempt to achieve com-
plete tumor resection. Six males and 7 females. Ages ranging from 32
to 79 years (mean age: 51 years). Superior mesenteric vein and portal
vein was resected in 9 cases: portal vein (7), portal vein and left
portal vein (1) and superior mesenteric vein and right hepatic artery
(1). The primary disease was pancreas cancer (3), solid tumor pancre-
atic head (1), gallbladder cancer (2), cholangiocarcinoma (2), and
recurrent liver metastasis from colon cancer (1). Multivisceral resec-
tion was performed: pancreatoduodenectomy (4), pancreatoduode-
nectomy � central hepatectomy (2), right hepatectomy extended to
segment IV� extrahepatic biliary duct resection (1), liver segmentec-
tomy (S IV) � partial gastroduodenectomy � extra and intrahe-
patic biliary duct resection (1), and extrahepatic biliary duct resection
(1). Hepatic artery was resected in 4 cases: main (1) and right hepatic
artery (3). The surgical technique was pancreatoduodenectomy (3)
and left hepatectomy� biliary duct confluence (1). Themorbidity and
mortality related to vascular reconstruction was 14% (2/14) and 7%
(1/13), respectively. The early and late patency vascular reconstruction
was 100%. The 1-year survival was 100%, 66%, and 33% for patients
operated by liver metastasis, gallbladder cancer, and cholangiocarci-
noma, respectively. Our initial experience suggests that vascular resec-
tions in advanced HPB tumors can be performed in selected cases
safely with acceptable morbidity andmortality.Multivisceral resection
associated to vascular resection can be offer a good palliation for
patients with advanced tumors.
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INFERIOR VENA CAVA RESECTION IN HPB SURGERY
Emilio Vicente, MD, Yolanda Quijano, MD, Eldiberto Fernandez,
MD, Carlos Monroy, MD, Carmelo Loinaz, MD, Isabel Prieto, MD,
Rafael Beni, MD, Hospital Madrid MontePrı́ncipe, Boadilla Del
Monte. Madrid, Spain; Hospital Ramon y Cajal, Madrid, Spain

Due its proximity to a number of important regional vascular struc-
tures, tumors of the liver, biliary tract, pancreas, retroperitoneum
area, and kidney are often associated with regional invasion or
compression of the inferior vena cava (IVC).We describe the personal
experience and policy concerning technical considerations for inferior

vena cava resection in selected cases of advanced tumors. Twelve
patients required a concomitant resection of IVC with and without
reconstruction in order to obtain a complete tumor resection with
free margin. Five males and 7 females. Ages ranging from 32 to 54
years (mean age, 45 years). The primary disease was: Liver metastasis
from colon cancer (4), ruptured hydatid cyst into IVC with hydatid
thrombus in IVC and atrium and pulmonary dissemination (2), Intra-
hepatic cholangiocarcinoma (1), renal cancer � tumoral thrombus
intoIVC(2), tumoral thrombus intoIVC(2) andtumoral thrombus into
IVC � liver infiltration (segment V) (1). Total (3) and retrohepatic
(3) IVC was performed in 6 patients. In 2 and 4 patients, we resected
IVC with renal veins and hepatic vein bifurcation, respectively. Multi-
visceral resection was performed: Right hepatectomy extended to seg-
ment IV (4), hepatic segmentectomy (segment V) (1), total excision
hydatid cyst (2) one of them with IVC and atrium thrombectomy,
nephrectomy (3), and tumor thrombus resection (2). The general
morbidity of the procedures was 29%, related to the vascular resection
(8%). The early and late patency vascular reconstruction was 91%.
One patient has a graft thrombosis after IVC resection and graft
replacement. One patient died in the postoperative period due to
liver failure. The 1-year survival was 100% for patients operated by
liver metastasis and tumoral thrombus secondary to renal cancer,
respectively. Our initial experience suggest that the IVC resection
can be performed in selected cases with a low risk of morbidity and
mortality. Long-termpatient outcome is not determinedby the need to
perform a concomitant vascular resection but rather by the biological
behavior of the resected malignancy.
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HEPATIC NEOPLASMS: ROLE OF HELICAL CT AND
INTRAOPERATIVE ULTRASOUND (IOUS)
Justin J. Burdick, MD, Bryan K. Holcomb, MD, Lewis E. Jacobson,
MD, Eric A. Wiebke, MD, Indiana University School of Medicine,
Indianapolis, IN

Several studies have shown that IOUS is a more sensitive imaging
tool than CT for staging hepatic neoplasms. The purpose of this study
is to evaluate the role of IOUS in the management of hepatic neo-
plasms and to compare intraoperative findings to preoperative helical
CT staging. The study was a retrospective review. From 1993-2004,
77 cases were identified with IOUS evaluation of presumed surgically
treatable hepatic neoplasms. We reviewed preoperative helical CT
scans for number of lesions seen and medical records for planned
procedure. Pathology reports were reviewed. Operative notes were
reviewed for number of lesions found on IOUS and procedure per-
formed. Preoperative staging and planned procedure were compared
to IOUS findings and actual procedure performed. Of 77 patients,
34 (44%) were male and 43 (56%) female, with an average age of 54
years. The most common cancers were metastatic colon cancer (n �

45; 58%), hepatocellular carcinoma (n � 9; 12%), and metastatic
testicular cancer (n � 4; 5%). In 7 cases (9%), intraoperative in-
spection/palpation revealed lesions not seen on CT and changed
planned procedure; 5 procedures were aborted. In 16 cases (21%)
IOUS changed the planned procedure; 7 procedures were aborted
and in 9 cases, the planned procedure was changed. In all cases in
which an IOUS-guided resection was performed, the presence or
absence of neoplasia identified by IOUS was confirmed by pathology.
Other changes included the addition of RFA to resection (n � 3),
addition of wedge resection to RFA (n � 2), conversion from RFA
to wedge resection (n � 2), conversion from bilobar resection to
segmentectomy (n� 1), and conversion fromRFA to bilobar resection
(n � 1). In only 12 cases (16%) was attempted surgical treatment
aborted because of intraoperative findings not identified by helical
CT. IOUS is an important imaging modality for surgical management
of hepatic neoplasms. IOUS changed the management in 21% of
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cases, but only 9%were aborted. Although IOUS changed the surgical
management in a significant number of patients in this study, preopera-
tive helical CT correctly identified 84% of surgically treatable
hepatic neoplasms.
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LIVER RESECTION FOR HEPATOCELLULAR
CARCINOMA (HCC) WITH DIRECT REMOVAL OF
TUMOR THROMBUS IN THE MAIN PORTAL VEIN
Joji Yamamoto, MD, Motoki Nagai, MD, Toshihiro Ohmori, MD,
Satoshi Tamaki, MD, Tadao Kubota, MD, Ken Sasaki, MD,Masahito
Uchino, MD, Kiyotaka Maeda, MD, Chibanishi General Hospital,
Matsudo-city, Chiba, Japan

The prognosis of far advanced hepatocellular carcinoma (HCC) with
portal vein tumor thrombus (PVTT) is extremely poor. The develop-
ment of tumor thrombus in the main portal vein trunk is considered
to be the terminal stage of this disease process and is associated with
rupture of esophageal varices or hepatic failure. Herein we present
two cases of HCCwith tumor thrombus in the main portal vein trunk.
We show our technique for surgery and discuss the indication of the
surgery for these cases. Case 1 was a 60-year-old man with a tumor
occupying S7 and S8 of the liver. PVTT was observed originating
from right branch of the portal vein and extended to the main and
left side. A right hepatectomy and removal of the tumor thrombus
was performed. To reduce the bleeding from collateral veins, we
inserted a bypass tube between superior mesenteric vein and falciform
ligament. We used color Doppler ultrasonography intraoperatively
following removal of involved segment. Approximately one month
following surgery patient presented with recurrence of PVTT in the
main portal trunk and superior mesenteric vein. Intrahepatic arterial
infusion of 5-fluorouracil with interferon beta was performed. The
patient died of liver failure secondary tomultiple intra hepatic metasta-
sis 6months postoperatively. Case 2 was a 59-year-old man with HCC
occupying the lateral and median segment of the liver. PVTT was
observed originating from left branch of the portal vein and extending
to the main and right side. A left hepatectomy with removal of the
PVTT was performed. To avoid a massive hemorrhage, we inserted
a bypass tube between superior mesenteric vein and great saphenous
vein. One month after surgery, follow-up percutaneous Doppler ultra-
sound of the portal vein showed good blood flow without compromise.
However, approximately 2 months postoperatively, the patient had
progressive development of hepatic coma. Enhanced computed to-
mography revealed no blood flow in the portal vein without hyper-
trophic changes in the residual liver. The surgery for PVTT with
collateral cavernous venous change is always difficult to perform, as
it accompanies with massive bleeding during the surgery. To reduce
the risk of intraoperative bleeding, we are using a bypass tube without
any special equipment. Although we performed complete removal
at the time of initial surgery, our two patients had tumor recurrences
in the portal vein. To expect better result, we need to utilize other
effective surgical or nonsurgical methods. Furthermore investigations
are needed to evaluate these techniques and study their benefits.
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AN ELECTROPHYSIOLOGICAL STUDY OF
PROTECTING EFFECTS OF 2-
AMINOETHOXYDIPHENYL BORATE ON
HEPATOCYTES OF HEPATIC ISCHEMIA/
REPERFUSION INJURY IN RATS
ZongmingZhang,MD, PhD,ChangzhouHuang, PhD, FirstHospital
of Tsinghua University, P. R. China, Beijing, China

We sought to study the effects of hepatic ischemia/reperfusion (I/R)
injury on store-operated calcium currents (Isoc) in freshly isolated

hepatocytes of rats and the effects of 2-aminoethoxydiphenyl borate
(2-APB) on Isoc in hepatocytes of hepatic ischemia/reperfusion injury
in rats. Established rat hepatic ischemia and reperfusion injury model,
whole-cell patch-plamp technique was used to investigate the proper-
ties of Isoc and effects of 2-APB on it in freshly isolated hepatocytes
of rats. Ischemia/reperfusion injury could significantly increase Isoc
in rat hepatocytes, at the holding potential of �100 mV, ischemia/
reperfusion group increased the peak amplitude of Isoc up to �1058
� 223.34 pA compared with sham-operated control, �664.52 �

140.43 pA (P � 0.05, n � 8). 2-APB at the concentration of 20, 40,
60, 80, 100 µM inhibited Isoc in a dose-dependent potentiation way
with IC50 of 64.63 � 10.56 µM (n � 8), with the inhibiting rate
of 74.17 � 16.47% at 100 µM 2-APB. Ischemia/reperfusion injury
obviously increases Isoc in rat hepatocytes. 2-APB has a protective
effect on hepatocytes of hepatic ischemia/reperfusion injury, probably
through inhibiting the Isoc.
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TECHNIQUES AND TECHNOLOGIES FOR
LAPAROSCOPIC LIVER TRANSPLANTATION
J.F. Buell, MD, A. Koffron, MD, M.J. Thomas, MD, S.M. Rudich,
MD, PhD, A.D. Tevar, MD, University of Cincinnati, Cincinnati,
OH; Northwestern Memorial Hospital, Chicago, IL

Laparoscopic surgery has evolved over the last two decades, leaving
solid organ resection as the final frontier for this approach. Hepatic
surgery is recognized as the most challenging and controversial of
these resections. Retrospective review of surgical techniques employed
during the first 100 hepatic resections performed by two surgeons at
their respective institutions. One hundred laparoscopic hepatic resec-
tions were performed in a patient population with a mean age of 52
years (28–84 years). Thirty-five percent were performed for malignant
disease and 19% in cirrhotics. Mean tumor size was 8 cm (1–25 cm).
Thirty percent had formal lobectomies (20 right and 11 left). No
operative conversions were encountered with amean operative time of
2.2 hours. Two patients were reexplored for hemorrhage.Mean length
of stay was 3 days. To achieve these results, several techniques were
adopted: supine positioning for left-sided lesions, and lateral position-
ing for right lobe and right posterior tumors, two-person operative
teams, and hand-assisted laparoscopy for lobar resections. Techniques
evolved included high peritoneal pressures, steep reverse Trendelen-
burg, avoidance of vascular pedicle control, and hepatic parenchymal
transection through vascular stapling. Technologies employed include
ultrasonic dissection, Tissuelink hook cautery, and articulating 60
mm 2.5 mm load vascular stapler (TYCO). Hemostasis was modified
employing argon beam, clip application, Floseal, and Tisseel. With
careful and thoughtful planning, laparoscopic hepatic resection can
be performed safely for a wide variety of lesions. This must be done
with the use of appropriate techniques and technologies.
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USE OF THE RECIPIENT’S OWN SPLENIC ARTERY
GRAFT TO HEPATIC ARTERY RECONSTRUCTION IN
THE LIVING DONOR LIVER TRANSPLANTATION
Luiz C. D’albuquerque, MD,PhD, M.A.F. Ribeiro, Jr., J.L. Copstein,
F.L. Serpa, J.M. Padilla, A.O. Silva, CETEFI Beneficiencia Portuguesa,
Sao Paulo, Brazil

The recipient arterial reconstruction in the living donor liver trans-
plantation (LDLT) represents one of the major problems in this
modality of transplant. Besides these technical difficulties, the portal
hyperflux due to high portal hypertension also represents another
serious problem in the management of these patients in the immediate
postoperative period. Nowadays there are an increasing number of
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papers proposing new insights and solutions to create a rationale in
this matter. In patients with portal hypertension we propose a new
approach to solve these two major problems at the same time, first,
by the dissection and section of the splenic artery (SA) as near as
possible to the celiac trunk in the recipient, taking a 3- to 5-cm graft
to be anastomosed to the right or left hepatic artery (HA) at the bench
during the back table period. This approach brings a solution to these
two problems because it eases the complex hepatic arterial anastomoses
in the recipient after reperfusion at the surgical recipient operative
field and, as a consequence, reduction in the portal blood flow to
the liver decreasing the hyperflux syndrome, since the splenic ligature
importantly decreases the splenic blood component to the portal flow.
We applied this vascular reconstruction technique to the LDLT of
right lobe in three patients. Case 1 was a 54-year-old women with
hepatocellular carcinoma (CHC), hepatitis C, and portal hypertension
(HP). Case 2 was a 28-year-old man with sclerosing cholangitis pres-
enting with a severe acute crisis of cholangitis and presenting with a
huge spleen and HP. Case 3 was a 52-year-old man with hepatitis C,
CHC, and HP. All donors were first-degree relatives and approved
by theHospital Ethics Committee. All patients (donors and recipients)
had an uneventful evolution, being discharged between 1 and 2 weeks.
The procedure is done by opening the greater gastric curvature be-
tween the stomach and colon, finding the splenic artery at the upper
pancreatic border, and then dissecting it for an extension of 5 cm,
beginning at the celiac trunk. After a sufficient length of splenic graft
is obtained, the SA is ligated and resected. This segment is then
offered to the donor surgical team, who at the back table performs
the anastomoses between the SA graft and the donor right HA with
a 6-0 running suture with 3.5 mag. lenses. After the reperfusion
the arterial graft HA reconstruction in situ is much easier to perform
since it is exactly the same anastomoses that we are used to do in
cadaver LT, with a safer distance from the biliary duct.
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MORBIDITY AND MORTALITY ANALYSIS IN LIVING
RELATED DONOR HEPATECTOMY
Emilio Quiñonez, Martı́n Palavecino, Juan Mattera, Christian
Bertona, Rodrigo Sánchez Clariá, Miguel Ciardullo, Daniel
D’agostino, AdriánGadano, Eduardo de Santibañes,Hospital Italiano,
Buenos Aires, Argentina

Morbidity and mortality in hepatectomy are about 30–50% and
1-3%, respectively. Hepatic resection in living related donors for liver
transplantation is a complex procedure for a healthy patient. Our goal
was to retrospectively evaluate the results of hepatectomies in living
related donors for liver transplantation. 80 hepatectomies in living
related donors for 50 pediatric recipients and 30 for adult recipients.
Forty-five left lateral sectionectomies, 5 monosegmentectomies, 29
right hepatectomies, and 1 left hepatectomy was performed. STROC
score (Clavien et al.) was used to classify complications. No vascular
exclusions were used. There were 3 intraoperative accidents (3.75%).
Donors for pediatric recipients: ICUmean stay was 2 days, and inhos-
pital stay was 7.3 days (range: 6–9). At the beginning of the program,
6 patients received 1.2 red blood units. Morbidity was 12% (6/50): 3
biliary complications (6%), 1 biloma, and 1 patient with a biliary
fistula (all patients were treated percutaneously) (STROC IIIa). One
parietal abscess (STROC I) followed by an eventration (3.3%).
One patient presented a gastric perforated ulcer who needed a surgical
treatment (STROC IVa). Donors for adult recipients: mean ICU stay
was 1.4 days and inhospital stay was 7 days (range: 6-10). No blood
transfusion in this group. Morbidity 16.7% (5/30). Three biliary com-
plications (10%), 1 biloma (percutaneous drainage, STROC IIb), 1
biliary fistula spontaneously closed, and 1 choleperitoneum (with la-
paroscopic exploration, STROC IIIb). One patient with a parietal
abscess (3.3%, STROC I) and 1 patient with a hepatic failure (solved

with medical treatment). No mortality in this series. All patients re-
turned to normal life. Mean follow-up was 30 months in donors for
adult recipients (range: 1–72) and 78 months (range: 3–144) in donors
for pediatric recipients (range: 3–144). Low rate of transfusions and
reoperations, a short hospitalization, low morbidity rate, and no mor-
tality in donors, as well as good results in the recipients, confirm that
living related donor liver transplantation is a good option for the
treatment of end-stage hepatic disease.
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STRATEGIES TO KEEP PATIENTS WITH MALIGNANT
TUMORS ON LIVER TRANSPLANTATION WAITING
LIST
Emilio Quiñonez, Victoria Ardiles, Martı́n Palavecino, Christian
Bertona, AdriánGadano, Juan Pekolj, JuanMattera,Miguel Ciardullo,
Eduardo De Santibañes, Hospital Italiano, Buenos Aires, Argentina

Patients with malignant tumors in waiting list for liver transplantation
have reduced therapeutic options: present inclusion criteria, poor pool
of organs and tumoral progression. We sought to show our results
with different therapeutic options in those patients with malignant
tumors on the waiting list for liver transplantation. Between January
1988 and December 2003, we performed 37 liver transplantations in
patients with malignant tumors. Twenty-two were diagnosed before
the transplant. Eighteen were male (86.4%) with a mean age of 39
years old (1–65). Twenty-one (95.5%) were hepatocarcinomas and the
remaining one was a hepatoblastoma. Nineteen patients presented
with associated cirrhosis, of which 16 (72.7%) were viral. Mean stay
on waiting list was 18 months (12-36) for those patients transplanted
with cadaveric donors and 3.5 months for those undergoing liver
transplantation with living related donors. Nine patients underwent
chemoembolization; 3, surgical resections; 1, systemic chemotherapy;
and 2, radiofrequency (1 associated with chemoembolization). Mean
follow-up was 51 months. At present, chemoembolization is the gold
standard treatment for patients with malignant tumors on the waiting
list for liver transplantation. Thermal ablation, surgical resection, and
systemic chemotherapy (alone or associated with other treatments)
are useful with specific indications.

140

T4? WHAT FOR? HEPATIC ISCHEMIA/REPERFUSION
INJURY INCREASED WITH T4 PROTOCOL
Justin D. Ellett, Zachary P. Evans, Bo Lu,MD, PhD, Ryan N. Fiorini,
Jennifer Birsner, MD, Sarah Belden, Kenneth D. Chavin, MD, PhD,
Medical University of South Carolina, Charleston, SC

Hormonal resuscitation of hemodynamically unstable organ donors
via protocols utilizing levothyroxine andmethylprednisolone (T4 pro-
tocol) has become increasingly common in donor management. Since
these levels diminish after neural-hormonal axis failure, restoring en-
dogenous circulating levels should prove beneficial. In some studies,
however, thyroid hormone has been shown to increase mitochondrial
uncoupling protein levels, which may lead to depletion of energy
stores in thedonor tissues. Inaddition,ourprevious clinicaldata suggest
that steatotic organs handled under the T4 protocol have an increased
incidence of primary nonfunction (PNF). These data have led us to
hypothesize that these agents are detrimental to steatotic liver al-
lografts because of their heightened susceptibility to ischemia/reperfu-
sion (I/R) injury. Modeling the T4 protocol, male 6-week-old lean
and ob/ob C57BL6 mice were pretreated once daily for 48 hours with
levothyroxine (T4) and/or methylprednisolone (steroid) in parallel
with age-matched controls receiving vehicle alone. All animals were
subjected to 20 minutes of ischemia and 24 hours of reperfusion. End
points assessed included survival, histology, serum AST/ALT, tissue



Journal of
Gastrointestinal Surgery562 Abstracts

uncoupling protein 2 (UCP2) expression, and ATP content. Survival
following I/R was decreased in the group receiving T4 and steroid
(40%) as compared to vehicle-treated animals (80%). Histological
analysis showed an increase in necrosis in theT4/steroid-treated group
in both lean and ob/ob animals (P� 0.05).We have also seen increased
ASTandALTlevels inanimals treatedwithT4and steroidcompared to
control or individual pretreatments alone. UCP2 expression levels, as
shown byNorthern analysis, were significantly elevated in ob/ob mice
treated with T4 and T4/steroid as compared to controls. Finally, ATP
content was significantly reduced in the ob/ob mice treated with T4
and T4/steroid, correlating with the increase in UCP2 expression.
The “T4 protocol” appears to cause increased hepatocyte injury, possi-
bly due to a decrease of energy stores and production. Although some
previous data show that the T4 protocol is potentially beneficial in
terms of hemodynamic stability and cardiac injury, we believe that the
results of this study suggest this may not be true for all organs and
its administration may be detrimental to steatotic donor livers prior
to transplantation.
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SPONTANEOUS RUPTURE OF HEPATOCELLULAR
CARCINOMA: DIFFERENT THERAPEUTIC OPTIONS
Talaat A. El-sefi, M. Osman, O. El-abd, K. Abou El-ela, E. Hammad,
A. Sadek, A.S. Galal, T. Ibrahim, A. Mohamed, I. Marwan, National
Liver Institute, Menoufiya University, Alexandria, Egypt

Spontaneous rupture of hepatocellular carcinoma (HCC) is a poten-
tially life-threatening complication. Different treatment modalities
have been proposed; yet it is still uncertain which procedure is the
best treatment option. We sought to analyze the results of different
therapeutic options for the management of such complication.
Twenty-fourpatientswith ruptureHCC treatedat our Institution from
January 2000 to December 2002 were divided according to the initial
treatment modality into 3 groups: group I (10 patients) underwent
emergency surgery; group II (8 patients) treated by transarterial embo-
lization (TAE), and group III (6 patients) were treated conservatively.
In group I, nonanatomical limited resection was done in 5 patients,
suture plication in 2, enucleation of the ruptured tumor in 2, and
pressure gauze packing in one. Three patients died within one month
from liver failure. In group II, initial hemostasis was successful in all
patients. Thereafter; one of them underwent delayed liver resection
and 3 had received transarterial chemoembolization (TACE). Hospital
mortality consisted of 2 patients. In group III, patients were treated
conservatively; two of them received additional octreotide drip infu-
sion for 5 days. Thereafter, one patient had received TACE 3 weeks
later. Two patients of this group died within one week. Treatment
options should be individualized according to the patient’s general
condition, hepatic reserve, experience of the surgeon, and the
availability of interventional radiologist. Staged approach with nonin-
vasive initial hemostatic techniques followed by delayed liver resec-
tion or TACE was an effective modality. The administration of
octreotide in such patients carries a new promise but awaits a larger
group of patients to reach a conclusion.
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LIVING RELATED LIVER TRANSPLANTATION FOR
HEPATOCELLULAR CARCINOMA: THE EXPANDED
CRITERIA
Hamdi Karakayali, MD, Gokhan Moray, MD, Hakan Sozen, MD,
Aydin Dalgic, MD, Remzi Emiroglu, MD, Mehmet A. Haberal,
MD, Baskent University Faculty of Medicine, Ankara, Turkey

The most widely accepted criteria to manage patients with hepatocel-
lular carcinoma (HCC) and cirrhosis for liver transplantation are

the Milano criteria, but there is no universal consensus on this issue.
Another difference of opinion exists in donor type: is it reliable for
HCC patients to wait for a cadaver donor or is it logical to search
for a living donor? Some centers justified taking a living donor into
consideration if the waiting time for cadaveric OLT is expected
to exceed 7 months. Despite every effort to increase the cadaveric
donation rate in Turkey, it is still very far beyond the desired. For
this reason, our liver transplantation program is mainly based on living
donors for both the pediatric and adult recipients. For HCC patients,
for whom the only chance of treatment is liver transplantation, we
not only accept living related donors but also have expanded criteria
for being a transplantation candidate. If there is no evidence of extrahe-
patic dissemination with advanced imaging studies, no major vascular
invasion, negative cytopathology of intraperitoneal fluid, and negative
surgical exploration including hilar lymph node frozen section, then
the patient is considered as convenient for a liver transplantation. In this
study, we evaluate our early results of liver transplantations for the
HCC patients. Between January 2003 and September 2004, seven
patients with HCC, aged between 1 and 64 years, underwent liver
transplantation in our unit.Twoof the tumorswere diagnosed inciden-
tally in the hepatectomy specimens. These were solitary occult carci-
nomas,one inanadult recipientwithcryptogenic cirrhosis andtheother
in a pediatric 1-year-old recipient with PFIC-2 disease. The remaining
tumors were beyond theMilano criteria except one. For preoperatively
diagnosedHCCs, the donors were 3 siblings, 1 daughter, and 1 spouse,
and for the incidental tumors, one donor was the mother and the other
was a cadaveric liver. All patients received tacrolimus monotherapy
and low-dose corticosteroid with early withdrawal as immunosuppres-
sion. In 2-11 months of follow-up period (mean, 5.5 months), all
patients are doing well with excellent graft function and without tumor
recurrence.The patients with advanced disease hadneoadjuvant chem-
oembolization with farmorubicine, cisplatin, mitomycin-C, and poly-
vinyl alcohol. No patient had received adjuvant chemotherapy. We
believe that the selection criteria of the HCC patients for liver trans-
plantation should be expanded and living donor option should be
discussed with the family members of the patient.
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ANALYSIS OF POSTSURGICAL COMPLICATIONS IN 65
LIVING-RELATED LIVER DONORS
Hakan Sozen, MD, Hamdi Karakayali, MD, Gokhan Moray, MD,
Aydin Dalgic, MD, Remzi Emiroglu, MD, Mehmet A. Haberal,
Baskent University Faculty of Medicine, Ankara, Turkey

Sixty-five living donor liver transplantations have been performed in
our transplantation center between April 1990 and September 2004.
For each case, we collected the following list of data from patient
charts and files and from the Baskent University Liver Registry data.
There were 35 male and 30 female donors. Fifty-two (80%) of the
donors were first-degree relatives of the recipient, 8 (12.3%) were
second-degree relatives, and 5 (7.6%) were spouses. Mean age was
35.2 � 9.3 (range, 20 to 56 years). We have performed 26 (40%) left
hepatic lobectomies, 20 (30.8%) left lateral segmentectomies, and 17
(26.1%) right hepatic lobectomies, and 2 (3.4%) donors had simultane-
ous living related donor nephrectomy � left liver lobectomies. Graft
liver volume to donor body weight ratio was 1.4� 0.4% (range, 0.8%
to 2.5%). The mean percentage of the remnant liver to donor’s total
liver volume for right and left lobectomies was 41.7% and 67.8%,
respectively. Patients’ mean postoperative hospital stay was 10 � 4.4
(range, 3 to 29 days). There were no postoperative mortality or mor-
bidity requiring re-operation. A total of 13 postsurgical complications
have been observed in 12 donors (20%). Pleural effusion has developed
in 2 patients (3%). Intra-abdominal collection was seen in 5 (7.6%)
and biliary leak in 3 (4.6%) patients. Thesewere treatedwith radiologic
interventions. In 1 patient minor wound infection developed. Donor
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safety should be the primary focus in living-donor liver transplanta-
tion. These donors face significant risks, including substantial morbid-
ity and even death. More experience, improved surgical techniques,
and meticulous donor evaluation will help to minimize morbidity and
mortality for both living liver donors and their recipients.
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MODELING LIVER TRANSPLANT SURVIVAL:
COMPARING TECHNIQUES OF DERIVING
PREDICTOR SETS
NathanHoot, Irene Feurer, PhD, C.Wright Pinson,MD, Constantin
Aliferis, MD, PhD, Vanderbilt University Medical Center,
Nashville, TN

Selecting variables for predicting liver transplant survival has tradition-
ally been an art formof statistics and clinical judgment. Computational
techniques for feature selection may be used to obtain the minimal set
of variables required for optimal prediction, called the “Markov blan-
ket.” The goal of this study was to compare the performance of survival
models made from factors chosen using traditional methods versus
those selected by an automated technique that approximates the
Markov blanket. We evaluated the performance of these predictor
sets across several types of models. Four different sets of predictors
from the UNOS liver transplant dataset were used to model short-
term graft survival. The variables identified by Desai (2004), Ghobrial
(2002), and Thuluvath (2003) were used as baselines derived via
well-established methods. Our feature selection technique used re-
peated tests of conditional independence to identify key features in
the full setof 148 sufficientlypopulatedpretransplant variables fromthe
UNOS dataset. Various types of classifier models were built to predict
90-day graft survival, and their c-statistics were evaluated by cross- and
prospective validation. The automated technique selected 21 survival
predictors, all of which were clinically justifiable, and some of which
had not been used in the other models. The linear regression, naive
Bayes, and support vector machine showed more consistent perfor-
mance than the neural network. For these model types, our feature
set outperformed all other datasets by cross-validation. Similar trends
were seen by prospective validation except for the Ghobrial dataset,
which performed similarly to our feature set. Moreover, when increas-
ing numbers of items were randomly removed from our predictor set,
a gradual decline in model performance was seen. Key predictive
factors for liver transplant survival may be found using fully automated
methods, and our feature set was mostly a superset of others in the
literature. Validation showed that our technique built models with
statistically better performance than two out of three baseline datasets.
This predictor set does not depend on a specific type of model to
perform well. Our current work focuses on using heuristic search
techniques to reduce further the size of the predictor set while main-
taining predictive power (Table 1).

Table 1. Performance by c-Statistic, by Cross (Prospective)
Validation

Desai Ghobrial Thuluvath Automated

Naive Bayes 0.62* (0.60) 0.64* (0.61) 0.63* (0.60) 0.67 (0.63)
Neural network 0.58 (0.56) 0.64 (0.60) 0.61 (0.59) 0.63 (0.62)
Support vector machine 0.63* (0.62) 0.65* (0.65) 0.63* (0.62) 0.68 (0.65)
Linear regression 0.63* (0.62) 0.65* (0.65) 0.64* (0.63) 0.67 (0.64)

*P � 0.0001 vs. Automated set.
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ANTITHYMOCYTE GLOBULIN INDUCTION THERAPY
IN HEPATITIS C POSITIVE LIVER TRANSPLANT
RECIPIENTS
Peter Horton, MD, Jean Tchervenkov, MD, Tamara Znajda, MD,
John Martinie, MD, Prosanto Chaudhury, MD, Caroline Rochon,
MD, Jeffrey Barkun, MD, Peter Metrakos, MD, Royal Victoria
Hospital, Montreal, PQ, Canada

The use of antibody-based induction therapy in HCV� liver trans-
plant (LTx) recipients is controversial. We reviewed the outcome of
ATG in HCV� LTx recipients at our institution. There have been
468 adult cadaveric LTx performed at our institution between 1990
and 2004. Induction immunosuppression (IS) using antithymocyte
globulin (ATG) has been used since the program began. All 148
patients with HCV receiving LTx were included in the analysis, 320
HCV� recipients were used as a control group. LTx recipients who
died or lost their grafts within three months or undergoing re-trans-
plantation were excluded. Recipients who had stage III or IV hepato-
cellular carcinoma (HCC) pretransplant, and those who died from
HCC recurrence, were excluded. The first dose of ATG is on postop
day 1. The ATG dose infused is 25 mg/10 kg body wt. The max total
ATG dose is usually 6 mg/kg. All patients take a calcineurin inhibitor.
Azathioprine or mycophenolate is also used along with steroids. Since
1992, 468 adult cadaveric LTx have been performed, and 148 recipi-
ents (31.6%) were HCV� of which 47 LTx were excluded. Recipients
were analyzed on the basis of IS. There were 101 HCV� recipi-
ents (68.2%) included in the study and 81 (80.2%) had ATG induction.
The median age of recipients was 54 years (ATG) vs 58 (No ATG).
HCV-related disease ATG induction therapy did not change the time
between LTx and HCV-related graft hepatitis. The time for 50% of
recipients to develop hepatitis was 230 days (ATG induction) com-
pared to 249 days (No ATG). TG did not alter the risk of graft loss
for HCV-related disease (P � 1.0). The patients given ATG were
less likely to have lost their graft from HCV-related disease after
five years. Ten-year graft survival for HCV� recipients was 72.4%
(ATG) vs 62.9% (No ATG). The incidence of biopsy proven acute
rejection (AR) was less in patients who received ATG (25.6%) vs No
ATG (61.1%) (P � 0.0088). HC� recipients given ATG had a worse
graft survival thanHCV� recipients who had not hadATG (P� 0.03).
There was no difference in graft survival between HCV� recipients
given ATG and those not. Graft survival at ten years was 55.8%
(ATG) vs 62.2% (No ATG) in HCV� recipients. ATG induction
does not increase the risk of HCV-related graft hepatitis, graft loss,
or patient death. The excellent long-term graft and patient survival
rates at 10 years of follow-up in HCV� patients given ATG goes
against conventional wisdom. ATG induction therapy is safe and effec-
tive in HCV� recipients.
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BILIARY COMPLICATIONS OF RIGHT LOBE SPLIT
LIVER TRANSPLANTS
Paras Jethwa, MBBS, Timothy Hayes, MBBS, John Buckels, MD,
MBBS, A. David Mayer, MD, MBBS, Darius F. Mirza, MD, Simon
R. Bramhall, MD, MBBS, University of Birmingham, Birmingham,
United Kingdom

Biliary complications continue to be the Achilles’ heel of partial liver
grafts. Right lobe ex vivo split liver grafts are often consideredmarginal
with frequent border-line size matching, longer ischemic time, and
rewarming at the bench; therefore, external biliary drainage might be
beneficial. Biliary reconstruction may be by duct-to-duct anastomosis
(DD) or Roux-en-Y hepaticojejunostomy (RYHJ). From August 1994
to April 2003, 54 adult recipients received right lobe split liver trans-
plants with RYHJ in 12 (22%), DD without T-tube in 27 (50%), and
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DD over a T-tube in 15 (28%) most recently transplanted patients.
We retrospectively analyzed the incidence, treatment, and outcome
of biliary tract complications. The incidence of ischaemic biliary com-
plications from hepatic artery thrombosis was 3.7% (n � 2); there
was one death from biliary peritonitis and one successful retransplant
for biliary necrosis. In the DD/non-T-tube group, 5 (18.5%) patients
had anastomotic leaks. Treatment was by immediate RYHJ (1), endo-
scopic stenting (2), and delayed RYHJ for subsequent stricture forma-
tion after endoscopic failure (2). DD/T-tube anastomosis resulted in
2 strictures (13%) that were managed endoscopically and 1 leak (6.7%)
that resolved spontaneously. There were no complications noted from
primary RYHJ. One patient with DD/non-T-tube anastomosis died
from a bile leak at the cut liver surface and one DD/T-tube recipient
died from biliary peritonitis following T-tube removal. (i) Biliary
peritonitis is associated with high mortality. (ii) Biliary complications
requiring surgical repair may be more common when no T-tube
is used. (iii) Hepaticojejunostomy results in fewest biliary complica-
tions in right lobe split liver transplantation.
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SUCCESSFUL LIVER TRANSPLANTATION AFTER
EMBOLIZATION OF HEPATOCELLULAR CARCINOMA
WITH THERASPHERES
Dean Kim,MD, Atsushi Yoshida, MD, Juan Arenas, MD, John Jerius,
MD, Riad Salem, MD, Marwan Abouljoud, MD, Henry Ford
Hospital, Detroit, MI; NorthwesternMemorial Hospital, Chicago, IL

Liver transplantation (OLT) for hepatocellular carcinoma (HCC) in
the setting of cirrhosis has been associated with favorable outcomes
in select patients with small tumors. Downsizing of large tumors (�5
cm), which normally do not meet standard transplant criteria, may
offer an opportunity for OLT and favorable outcome. We describe
a previously unpublished unique approach of downsizing a large HCC
with Theraspheres followed by OLT. The patient was a 51-year-old
Caucasian man with HCV cirrhosis. Upon screening, his AFP was
1272 ng/ml, and MRI confirmed a 7.5 cm × 7.5 cm lesion consistent
with HCC in the posterior right lobe, adjacent to hepatic veins and
posterior to hilar structures. Selective embolization with PVA sponges
resulted in an AFP drop to 124 ng/ml within 6 weeks. AFP went up
to 144 ng/ml 2 1/2 months later. Due to anatomical reasons, re-
embolization was not possible. Hence, embolization of the tumor-
bearing region was performed on 2 occasions with Theraspheres
(yttrium-90 glass microspheres). AFP surprisingly went down to 10
ng/ml, and follow-up MRI showed tumor size reduction to 6.2 cm ×
5.4 cm 3 months after initiation of therapy. OLT was performed from
a deceased donor 5½ months after Therasphere therapy. The liver
pathology showed a moderately differentiated HCC, 4.8 cm in maxi-
mal diameter with near total necrosis, and glass beads within necrotic
tumor. Currently, patient is 11½ months after OLT doing well with
AFP of 5 ng/ml and negative imaging studies. 1. This is the first
report of OLT for HCC after tumor downsizing with Therapshere
embolization. 2. Therapshere embolization offers a good option for
HCC therapy prior to OLT especially when selective embolization
has failed. 3. Downsizing of HCC with Therasphere was safe in our
experience and evaluation of this technology for wider application
is indicated.
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PIVKA-II IS A DEFINITE INDICATOR OF VASCULAR
INVASIVENESS IN HEPATOCELLULAR CARCINOMA
PATIENTS
Norihisa Kimura, Kenichi Hakamada, Hajime Morohashi, Shunji
Narumi, Yoshikazu Toyoki, Mutsuo Sasaki, Hirosaki University,
Hirosaki, Japan

Vascular tumor invasion is one of the factors predicting poor prognosis
after liver transplantation for hepatocellular carcionoma. In this study,
we analyzed whether PIVKA-II (protein induced by vitamin K absence
or antagonist II) is an indicator for vascular invasiveness and recur-
rence after hepatectomy for hepatocellular carcinoma. Four hundred
35 patients operated between 1976 and 2004 at our institute were
included in this study. Logistic regression analysis revealed that preop-
erative high PIVKA-II levels (� or � 37 mAU/ml) and portal flow
defects on image studies were significant predictors of microscopic
vascular invasiveness of the tumor (P� 0.05). However, both univari-
ate and multivariate Cox regression analyses could not show that
PIVKA-II was an indicator for poor prognosis after hepatectomy.
PIVKA-II was a definite indicator ofmicroscopic vascular invasiveness.
However, PIVKA-II failed to predict tumor recurrence after hepatec-
tomy for hepatocellular carcinoma. The role of PIVKA-II in liver
transplantation should be analyzed because even a low degree of vascu-
lar invasiveness may affect the prognosis in an immunosuppressive
condition.
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DIC COMBINED CT-ANGIOGRAPHY FOR DONOR’S
PREOPERATIVE ASSESSMENT IN LRLTX
Masaru Kubota, MD, Keizo Dono, MD, PhD, Shigeru Marubashi,
MD, PhD, Atsushi Miyamoto, MD, PhD, Tomoaki Kato, MD, PhD,
Hiroaki Nagano, MD, PhD, Koji Umeshita, MD, PhD, Morito
Monden, MD, PhD, Masatoshi Hori, MD, PhD, Takamichi
Murakami, MD, PhD, Osaka University, Department of Surgery and
Clinical Oncology, Osaka, Japan; Osaka University, Department of
Radiology, Osaka, Japan

The complications of bile duct have the highest frequency at a donor’s
postoperative complications. In order to decrease complications, in-
tensely examination of a bile duct is required. We were performing
DIC-CTbefore. But because of remarkable progress of the technology
of CT, especially multidetector computed tomography, a high-resolu-
tion image came to be obtained. This study was performed to deter-
mine the diagnostic value of DIC combined CT-angiography as the
preoperative assessment method of a donor’s biliary system and vascu-
lar anatomy. BetweenDecember 2002 andDecember 2003, 10 consec-
utive potential living donors were examined with DIC combined
CT-angiography. CT imaging was performed using an 8-rowMDCT
Scanner. Systemic drip infusion was performed using iotroxate meg-
lumine 100 ml in 30 minutes. The iohexol was used 10 minutes after
the end of the DIC intravenous drip. The iohexol was bloused in 5
ml/s; the amount of contrastmediumwas 2ml/kg.No severe complica-
tion was observed. The rubefaction by contrast media was observed
in only one case. In this case, she was given steroids and finished the
examination because most of contrast medium had dripped out and
she accepted finishing the examination using steroids. In all 10 donors,
the biliary tree and vessels were clearly visualized. DIC combined CT-
angiography findings were correlated with intraoperative findings.
Anatomical anomalies were found in two cases. These anomalies were
thought to be hard to found with MRCP. A bile duct, the intersection
part of an artery and the portal vein within a liver, and the physical
relationship of a bile duct were also described clearly. Before an opera-
tion of donor harvesting, although inspection should fully be con-
ducted for enforcement of a safe operation, we should avoid an invasive
test as much as possible. Moreover, there is a limitation in CT test
and, as for the number of times of a test, lessening as much as possible
is desirable. DIC combined CT-angiography not only obtains a
donor’s detailed information but also simplifies preoperative exami-
nations.
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IMPACT OF REPEATED STEROID PULSE THERAPIES
ON OUTCOME IN HCV-POSITIVE PATIENTS AFTER
OLT
Jan M. Langrehr, MD, PhD, Marcus Bahra, MD, Ulf P. Neumann,
MD, PhD, Peter J. Neuhaus, MD, PhD, Charite Virchow Clinic,
Berlin, Germany

The optimal immunosuppressive regimen for HCV-positive liver
transplant recipients has not been established. Treatment for acute
rejection with steroids is associated with increased viral replication
and graft hepatitis. We retrospectively analyzed 232 patients after
orthotopic liver transplantation (OLT) for HCV cirrhosis to de-
termine the influenceofmethylprednisolonpulse therapyon long-term
outcome after OLT. Two hundred thirty-two liver transplants in
HCV recipients between 1989 and 2001 were analyzed. Median
follow-up was 4.4 years, and median age of patients was 53 years
(15–72 years). Immunsuppression consisted of tacrolimus (Tac) or
cyclosporine A (CyA) in different protocols. All rejection episodes
were histologically proven. Of 232 graft losses, 28 occurred due to
severe hepatitis C reinfection (12.06%); 105 of 232 patients showed
a minimum of one episode of acute rejection (45.25%); 71 of 86
patients received methylprednisolon pulse therapy for one time
(82.55%); 15 of 86 required treatment withOKT3 for steroid-resistant
rejection (17.44%); and 19 of 232 patients required repeated steroid
pulse therapy due to more than one episode of acute rejection (8.1%).
In patients with more than one episode of acute rejection, the risk of
HCV-related graft loss was significantly enhanced (6/19, P � 0.017).
The primary immunosuppresion had no influence of the outcome in
our data. Our data show that outcome of HCV-positive patients with
repeated steroid pulse therapy for acute rejection is significantly worse
compared to patients with single pulse therapy. Therefore, repeated
steroid pulse therapies should be avoided in HCV-positive transplant
recipients. New strategies in managing acute rejection in these patients
are required.
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A PROSPECTIVE RANDOMIZED TRIAL COMPARING
TACROLIMUS AND MMF VERSUS TACROLIMUS AND
STEROIDS AS PRIMARY IMMUNOSUPPRESSION FOR
HCV-RELATED LIVER TRANSPLANTATION
Jan M. Langrehr, MD, PhD, Martina Mogl, MD, Ulf P. Neumann,
MD, PhD, Jochen Klupp, MD, PhD, Peter J. Neuhaus, MD, PhD,
Charite Virchow Clinic, Berlin, Germany

End-stage hepatitis C virus (HCV) infection is a frequent indication
for orthotopic liver transplantation (OLT). Recurrence of HCV is
almost universal, and up to 30% of the patients will develop severe
graft hepatitis and cirrhosis again after OLT. HCV genotype and
steroid administration after OLT are known to play a major role in
the severity of reinfection. The aim of the study was to examine
whether a steroid-free immunosuppressive induction regimen is
safe and possibly beneficial for the course of recurrent hepatitis and
outcome. In a prospective analysis 59 consecutive patients with
end-stage HCV hepatitis were randomly assigned to receive either
tacrolimus (Tac)/mycophenolate mofetil (MMF) or tacrolimus/pre-
dnisolone (Pred). The groups consisted of 29 and 30 patients, respec-
tively. Follow-up ranged from 14 to 60 months. The 1-year patient
survival was 89.7% in the Tac/MMF-group compared to 83.3% with
5 of 30 in the Tac/Pred-group. The 1-year graft survival was 79.3%
in the Tac/MMF-group and 83.3% in the Tac/Pred-group. The inci-
dence of rejection was 31% in the Tac/MMF-group suffered from
an episode of acute rejection (31%), whereas 6 of 30 patients in the
Tac/Pred-group and 20% in the Tac/Pred-group (not statistically
different). However, two of the patients in the Tac/Pred-group had

a steroid-resistent rejection with the need for OKT3-therapy. Viral
load after two months was significantly lower for patients in the Tac/
MMF-group (P� 0.004). Biopsy-proofen necroinflammatory activity
and graft fibrosis after 1 year were similar in both groups as well
as the incidence for re-transplantation or death because of severe
recurrence of hepatitis (2 patients in the Tac/MMF-group and 3
patients in the Tac/Pred-group). Our data demonstrate that a steroid-
free immunosuppressive induction protocol with Tac/MMF after
OLT for HCV is safe and effective, reaching a similar risk for rejection
compared to treatment with Tac/Pred. Biopsy-proven reinfection as
well as HCV-related graft loss were equally low in both groups. The
lower viral load after 2 months in the Tac/MMF-group indicates a
milder course of reinfection and favours immunosuppression with
MMF. However, longer follow-up is needed to show a beneficial
effect of a steroid free immunosuppressive protocol on the course of
recurrent HCV after OLT.
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LIVING RELATED LIVER TRANSPLANTATION IN
PEDIATRIC AGE GROUP: EARLY TWO CENTERS’
EXPERIENCE
Ibrahim K.Marwan, MD, H. Gad, E. Hamad, T. Ibrahim, A. Shawky,
H. Saafan,MlOsman, B. Hegab,HlKonsowa,Ml Khalil, AlaaHamza,
Ml Elmeteny, National Liver Institue, Cairo, Egypt

Living related liver transplantation (LRLT) is known to be an estab-
lished acceptable therapeutic modality for end stage liver diseases,
especially for children when cadaveric liver transplantation is not
available. We present the early experience of pediatric LRLT in two
centers in Egypatient Twenty-three cases of pediatric LRLT were
done from October 2001 through March 2004. There were 12 girls
and 11 boys with an age range from 9 months to 15 years with a
mean of 7.3 years. The body weight of the recipients ranged from
7.8 to 45 kg with a mean of 22.5 kg. All recipients received left-lateral
segment, extended left-lateral segment, or left lobe grafts. The donors
were 21 parents (15mother and 6 fathers), one sister, and one unrelated
with mean body weight of 72.5 kg. The pretransplant primary dis-
eases were biliary atresia in 6 patients, Budd-Chiari in 4 cases, meta-
bolic liver disease in 3 cases, Byler’s disease in 2 cases, congenital
hepatic fibrosis in 2 cases, and cryptogenic cirrhosis in 2 patients. The
remaining four patients were hepatblastoma in one case, a case of
fulminant hepatitis, one case of primary sclerosing cholangitis, and a
case of autoimmune hepatitis. There was no donor mortality. Chest
infection and wound seroma were observed in 2 donors, pleural effu-
sion in two, and bile leak in one, which was treated successfully by
endoscopic stinting. Recipients’ postoperative morbidity was observed
in the form of biliary leakage in two, burst abdomen in one, hematem-
esis in one, and chest infection in four cases. There was no operative
mortality in recipients. Four recipients died postoperatively on days
20, 23, 92, and 127, with survival of 82.6%. Pediatric LRLT is a
potentially safe procedure, especially in centers where there is no
cadaveric liver transplantation. The initial results are encouraging and
that progress in this field is remarkable, especially for children.
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CAN WE SEE THE TUMOR?
Dmitriy A. Nikitin, MD, Burckhardt H. Ringe, MD, Drexel
University College of Medicine, Philadelphia, PA

It is a well-known fact that many of the patients on the waiting list
for liver transplantation also have liver tumors. In fact, patients with
Stage II HCC may receive extra priority on the waiting list. For this



Journal of
Gastrointestinal Surgery566 Abstracts

group of patients it becomes vitally important to correctly identify
the presence and size of the tumor. The assessment of such patients
according to UNOS recommendations should include ultrasound of
the patient’s liver, a CT or MRI of the abdomen that documents
the tumors, a CT of the chest that rules out metastatic disease, and the
alpha-fetoprotein level.We used the database of our Liver Transplant
Center to analyze the relationship between the preoperative diagnosis
and results of the pathological examination of explanted liver.We also
used our data to assess the impact of the tumor on the transplant
outcome.Werealize the limitationsof this study due to small numberof
patients and short follow-up time (average 421 days, SD 297 days).
Our Liver Transplant Program is young, having started in 2002. Of
36 liver transplants performed at our center by 10/12/2004, 19 patients
had liver tumor diagnosis before or after transplant. One had angiosar-
coma, one had leiomyosarcoma, three had CCC, and 14 had HCC;
11 patients were diagnosed with HCC preoperatively and 10 of them
received UNOS priority status; and 7 of 14 patients had elevated AFP.
MRI was most sensitive tool in our hands (11 of 14), far better then
conventional CT (3 of 14) or ultrasound (4 of 14). Three of 14 patients
had HCC detected only after transplant (incidentals). In 9 of 14
patients HCC diagnosis was documented by pathology of explanted
liver or by preoperative biopsy. Average MELD score for this group
of patients was 22.5 (mean 24, ST 7.4). Average time on waiting
list was 151 day (median 130, ST 98). Six of 14 patients received
preoperative treatment for HCC. One patient died after transplant
from sepsis. No recurrences were detected so far. Preoperative detec-
tion of the liver tumors in liver transplant candidate has important
implications on the priority status of the patient and on the postopera-
tive prognosis. Preoperative MRI in our hands appears to be the
best test to detect theHCC in liver transplant candidates. The correla-
tion of preoperative and postoperative staging is poor (5 of 11 preoper-
ative HCC diagnoses were not conformed by pathology or biopsy, 3
of 7 explanted liver HCC diagnoses were not detected preoperatively).
Further follow-up studies will be necessary to determine the clinical
significance of these findings. Perhaps newer more sensitive and more
specific diagnostic modalities will help to improve the detection and
staging of the liver tumors in liver transplant candidates in the future.
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CUTANEOUS SCEDOSPORIASIS AFTER LIVER
TRANSPLANTATION: REPORT OF A SUCCESSFULLY
TREATED CASE
Kristian Noto, MD, David J. Reich, MD, Abdaal Khan, MD, Paola
Solari, MD, Jose Briceno, MD, Oscar Martinez, MD, Vergillio
Mathews, MD, Cosme Manzarbeitia, MD, Albert Einstein Medical
Center, Philadelphia, PA

Long-term immunosuppression places transplant recipients at an in-
creased risk of acquiring opportunistic infections. Scedosporium api-
ospermum (SA), the asexual form of the fungus Pseudallescheria boydii,
has been sporadically reported as the cause of both cutaneous and
disseminated infections in transplant recipients, often with fatal conse-
quences. A 68-year-old white male presented with an asymptomatic
17-mm red plaque on the dorsum of his right foot 5 months after
liver transplantation for Stage 2 hepatocellular carcinoma in the setting
of hepatitis C. The borders of the lesion were well demarcated and
slightly elevated. There was no pain to palpation or increased tempera-
ture. The patient was a farmer in central Pennsylvania and denied
any trauma or barefoot walking. His immunossupression consisted of
tacrolimus andprednisone. Punchbiopsyreported the presenceofhifae
and spores, and the culture grew SA.Management consisted on tempo-
rary reduction of tacrolimus as well as oral itraconazole. The lesionwas
then excised surgically with 1-mm margins and the patient continued
antifungal treatment for 21 days. The specimen contained dark spores
and hifae. The culture confirmed SA, susceptible to itraconazole. One

year later the patient is doing well, without evidence of recurrent
fungal disease and with excellent graft function. SA infection after
liver transplantation has been shown to progress to invasive disease
when opportune and appropriate therapy is not instituted. This
case illustrates that aggressive treatment of SA infection after liver
transplant can lead to successful eradication of this potentially fatal
pathogen.
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EXPERIENCE WITH 151 SUPRACELIAC AORTIC
ANASTOMOSIS FOR ARTERIAL REVASCULARIZATION
IN LIVER TRANSPLANTATION
Karl J. Oldhafer, Alexandra Denz, Hans J. Schlitt, Celle General
Hospital, Celle, Germany; Klinikum Lippe-Detmold, Detmold,
Germany; University of Regensburg, Regensburg, Germany

Between 1991 and , the aortic anastomosis for arterial reconstruction
was encouraged at our institution to achieve high perfusion pressures
for the liver allograft and to avoid technical problems in case of
anatomical variations or small sizes of the hepatic artery. The aim
of this study was to analyze the experience with the supraceliac aortic
anastomosis for arterial revascularization during liver transplantation
in this time period. Between January 1991 and January 1996, 367
liver transplantations were performed. Pediatric patients and patients
receiving split-livers or auxiliary transplants were excluded from
this study; 151 adult patients receiving a new liver with aortic anasto-
moses were analyzed. The 1-year survival rate was 59% (79/133).
After 3 years 69 (52%) patients were alive. The causes of death were
sepsis (n� 38), recurrent diseases (n� 11), pneumonia and respiratory
failure (n � 6), and brain death (n � 3). The overall rate of hepatic
artery�related complications was 28 complications in 17 transplants
(17/151; 11%). The most frequent artery related complications were
12 arterial occlusions in 11 transplants in 11 patients (12/28; 43%).
Stenosis was observed in 6 of 28 complications (6/28; 21%) Bleeding
from the side of the anastomosis occurred at the same rate (6/28;
21%). Kinking of the hepatic artery was observed in 3 cases (3/
28; 11%). The rate of re-transplantation after hepatic artery complica-
tion was 40% (6/15) and the 1-year survival after arterial complication
was 47% (7/15). Arterial occlusion of the hepatic artery occurred
in the early postoperative phase as well as in the later course. The
presence of variations of arterial anatomy of the transplanted liver
and the need for arterial reconstruction have no statistically significant
impact on the rate of arterial occlusion. The only significant risk factor
for arterial occlusion was the re-use of vascular graft from the first
transplantation if re-transplantation was performed. If there is any
doubt about a sufficient arterial blood supply or the possibility of a
perfect arterial anastomosis, an aortic anastomosis should be used for
re-vascularisation. As demonstrated in this study, this is an equivalent
way of arterial reconstruction, it is a well-known treatment for arterial
complications, and it is advantageous in cases of anatomical variations
of the graft’s arterial supply as complex arterial reconstruction can be
avoided in most cases.
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THE INCLUSION OF THE MIDDLE HEPATIC VEIN IN
PARTIAL LIVER GRAFTS
Jorge M. Padilha, MD, M.A.F. Ribeiro, Jr., L.C. D′Albuquerque,
J.L.M. Copstein, G. Peron, F. Serpa, M. Casagrande, A.O. Silva,
Beneficiencia Portuguesa Hospital, Sao Paulo, Brazil

In Brazil, the living related liver transplantation (LRLT) has increased
in the last few years due to the insufficiency number of organ donors
as well as to the exponential increase in the number of patients in the
waiting list. Nearly 25% of the liver transplant cases performed
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are LRLT, with 250 cases to be done by the end of 2004. We report
our experience with the use of right lobes of the liver with the
inclusionof themiddlehepaticvein (IMHV).Besides allhemodynamics
and technical considerations, the results of this procedure are related
to the size of the grafts and its drainage. In our series we report the
use of the MHV in 08 partial liver donors in a total number of 37
LRLT. In all cases the evaluation before donation includes complete
biochemical, serological, and tumoral marker evaluation, and imaging
studies includes ultrasound and multislice computed tomography with
vascular, biliary reconstruction, and hepatic volumetry. Cardiac, pul-
monary, renal, as well as psychological evaluations were performed
routinely before donation. During the donor surgery, the surgeons
performed intraoperative ultrasound to confirm the vascular anatomy
of the hepatic veins and cholangiography. Based on its anatomy, aspect
of the vascular outflow as well as size of the remnant left size of the
liver, we performed a right lobe hepatectomy including the MHV.
The mean operative time was 420 minutes, the mean weight of the
graft stimated by CT volumetry was 860 g, and soon after harvesting,
785 g. The mean blood loss was 310 ml and the cell saver was used
in all cases; it was also used the 300 ml of autologous blood saved in
the preoperative period. There was no mortality in this current series,
and the complications to the donors were intraoperative complica-
tions (none); until 7th POD we had 2 biliary fistulas (one treated by
papilotomy and another resolved spontaneously) and one case of asci-
tes. No long-term complications have occurred so far. The recipients
presented good graft function in 6 cases, the liver function tests were
within normal range after 10 days and the complications related to
the graft were the following: 2 cases of arterial complications (one
death before re-transplant and another submitted to new transplant
and alive); 1 case of biliary complication resolved by percutaneous
drainage; 4 other complications, 1 liver disfunction with jaundice, 1
recurrence of tumor, 1 bleeding on the cutting surface and one case
of refractory ascites. The overall graft survival is 75% (6 of 8).
The use of the MHV is feasable and safe, its use can improve the
venous outflow, providing a gain in the hepatic “functional” mass of
the graft and in consequence its faster recovery from surgery.
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TECHNICAL VARIATION IN THE USE OF THE
SPLENIC ARTERY TO THE GRAFT ARTERIAL
REVASCULARIZATION IN THE
RETRANSPLANTATION
Marcelo A. Ribeiro, Jr., MD, PhD, L.C D′Albuquerque,
J.M. Padilha, J.L.M. Copstein, G. Peron, F. Serpa, M. Casagrande,
A.O. Silva, Beneficiencia Portuguesa Hospital, Sao Paulo, Brazil

Themost common approach during the arterial graft revascularization
in the liver retransplantation is either the anastomosis directly in the
aorta or the use of the splenic artery in the celiac trunk. One of
the main challenges in this kind of procedure is the number and
intensity of adjacent organs adherences, especially in the hepatic hilum,
lesser gastric curvature, and celiac trunk, making the surgical dissection
a hard procedure. The aim of this report is to present a different and
unusual approach to the splenic artery to the reperfusion of the graft.
The description of the technique is the following: opening of the
greater gastric curvature between the stomach and transverse colon
and careful dissection of the splenic artery in the upper pancreatic
border from the head of the pancreas until we obtain a arterial segment
of 5 cm. Then this part of the artery is carefully cut and prepared to
be anastomosed. The splenic artery of the receptor is passed by a 1-
cm hole in the lesser curvature, making the anastomosis with the
donor hepatic artery at the level of the celiac trunk in a conventional
end-to-end continuous suture using a 6-0 Prolene suture. We have
used this approach in the cases of retransplantation and it seems to
be an easy and fast way to perform the reconstruction of the artery

avoiding an extensive dissection of the adherent tissues around the
hilum.
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ROLE OF LIVER TRANSPLANTATION IN
MANAGEMENT OF HEPATOCELLULAR CARCINOMA
Hosein Shokouh-Amiri, MD, Santiago R. Vera, MD, Amr Aziz
Mostafa, MD, A. Osama Gaber, MD, Roberto Gedaly, MD,
University of Tennessee Health Science Center, Memphis, TN

Liver resection has been the standard therapy for patients with HCC
provided they have good hepatic reserve and complete tumor resection
is technically feasible. Five-year survival rates after liver resection have
ranged from 30-40%. The majority of these patients subsequently
develop recurrent cancer in the liver remnant after resection. Adjuvant
therapy has not been proven to be effective. Radiofrequency ablations,
cryosurgery, alcohol injection, and chemoembolization of the tumor
in the cirrhotic liver all have the same shortcoming of leaving behind
a cirrhotic liver which can be the source of tumor recurrence. These
techniques also can leave behind some tumor tissue at the site of
treatment. Liver transplantation is the most effective treatment for
patients with small hepatocellular carcinoma. In selected patients, it
cures HCC and the underlying cirrhosis at the same time, though
liver transplantation for large tumors (�5 cm ormore than 3-4 lesions)
has been associated with very poor results and is not recommended
except under special study protocols when combinations of chemoem-
bolization, transplant and chemotherapy is used. Since January 1993
to September 2004, a total of 415 adult patients received liver trans-
plants at University of Tennessee in Memphis, TN, USA for different
liver diseases. Thirty (7.6%) of the patients hadmalignant liver tumors
(HCC). There were 25 males (83%) with a median age of 51.43 �

12.88 years in this category. Two patients (7%) had a tumor �5 cm
in diameter and 60% had tumors�3 cm. Six (20%) patients had Stage
IVa, 16 (53%) had Stage III, 2 patients (7%) had Stage II, and 6
(20%) had Stage I disease. The 1-, 3-, and 5-year survival of patients
with HCC who received liver transplant is 80%, 63%, and 61%,
respectively. Overall and disease-free survival for patients having
tumors	3 cm is 68%. The tumor size�5 cm in diameter is indepen-
dently associated with high recurrence rate (P � 0.05). Also, patients
with HCC with Stage I and II (AJCC Classifications) undergoing
liver transplantation has significantly better survival shown in our
multivariate analysis of prognostic factors (P � 0.05). Among the
patients who died after liver transplant, only 3 patients had recur-
rence and the cause of death in the rest of the patients was not related
to tumor recurrence. Two patients are alive (53 and 74 months)
after transplant with recurrent HCC diagnosed at 40 and 62 months
after transplantation. Sixteen patients are living without tumor recur-
rence up to 8 years of follow-up. Liver transplantation in selected
patients with HCC who have cirrhosis will result in very good patient
and disease-free survival.
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BILIARY STRICTURE AFTER LIVER
TRANSPLANTATION
Claudio Tombazzi, MD, BradfordWaters, MD, Caroline Riely, MD,
SantiagoR.Vera,MD,A.OsamaGaber,MD,HoseinShokouh-Amiri,
MD, University of Tennessee Health Science Center, Memphis, TN

Biliary stricture is a common complication in post�liver transplant
patients. It occurs in 9% to 15% of cases. We present our experience
at theUniversity of Tennessee Liver Transplant Programwith the en-
doscopic diagnosis and management of biliary strictures after or-
thotopic liver transplant (OLT). The aim of this study was to describe
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the incidence of biliary strictures in those liver transplantation recipi-
ents who underwent Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) due to the clinical and laboratory suspicion of biliary
stricture. Our population included consecutive patients who had an
OLT in the period of October 2001 and August 2004; we also
included patients who were transplanted before October 2001 who
developed signs of biliary stricture and were referred for ERCP during
the previously mentioned period of time. All patients were followed
for 3 months to 3 years. During October 2001 and August 2004, there
were 104 OLTs. Fourteen patients underwent ERCP. ERCP was
successful in all patients (100%). Biliary stricture was found in 9 (9%)
patients. In 7 (77%) patients the stricture was found at the site of
anastomosis. There were no post-ERCP complications. Treatment
of the strictures consisted of balloon dilatation and placement of 1
to 3 stents. The number of procedures performed per patient was
between 1 and 4 (average: 1.5). After endoscopic treatment, 7 of 9
patients improved, 6 of them with complete resolution of the stricture
and 1 is still on treatment with stent exchange. Two patients died for
causes unrelated to the stricture. In our study the most common site
of biliary stricture in the post OLT patients was found to be at
the anastomotis (77%). In this series, most post-transplantation biliary
strictures were successfully corrected with endoscopic treatment.
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PRESENCE OF TYPE 1 CHOLEDOCHAL CYST IN
DONOR GRAFT AND LIVER TRANSPLANTATION
David Stuart, MD, Dinesh Ranjan (corresponding author), MD,
University of Kentucky, Lexington, KY

Choledochal cystsarerarecongenitaldilatationsof thebiliary tract.The
presence of certain choledochal cysts and their attendant complications
are indications for transplantation.We present a casewhere a cadaveric
donor liver was found to have a type 1 choledochal cyst and was used
for orthotopic transplantaion. Very little information is found in the
literature concerning transplantation of choledochal cysts found in
the donor liver and the long-term outcomes in the recipient patient.
A 46 year-old male with hepatitis C and liver cirrhosis was evaluated
for liver transplantation. The cadaveric donor liver was found to
have a type 1 choledochal cyst, which was confirmed by IOC. The
choledochal cyst was later excised during back table preparation. Or-
thotopic liver transplantation was performed and postoperatively a
duplex ultrasound and a CT scan verified a normal common bile
duct without intrahepatic dilatation. The patient’s hospital course was
uncomplicated and he was discharged. This case raises the question
of concern for potential sequelae of choledochal cysts in the liver

recipient.These include intrahepatic hepatolithiasis, recurrent cholan-
gitis, recurrent abscesses, and sepsis. More importantly it raises the
question of cholangiocarcinoma which can occur in up to 30% of
patients with choledochal cysts. Long-term follow-upwill be needed to
continue surveillance of any complications arising from transplanting a
donor liver with a choledochal cyst (Figs. 1 and 2).
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EARLY TRANSECTION OF THE HEPATIC DUCT AND
BILE PROBE TECHNIQUE IN LIVING DONOR RIGHT
HEPATECTOMY
Marian Porubsky, MD,MarinMarinov,MD, Antonio Gangemi,MD,
Howard Sankary, MD, Jose Oberholzer, MD, Enrico Benedetti,
MD, Giuliano Testa, MD, University of Illinois at Chicago,
Chicago, IL

Transection of the hepatic duct (HD) is a delicate time of the right
hepatectomy (RH) in the living donor. In most centers the HD is
transected after the parenchymal transection and mapping of the HD
confluence is obtained with intraoperative cholangiogram.We present
our experience with early transection of the HD under bile probe
guidance, which allows precise mapping of the confluence and totally
avoids thermal dissection next to the biliary system. Donors undergo-
ing RH, seg 5-8, underwent a minimal choledocothomy and probing
of the HD confluence. Under probe guidance the right HD was
transected, prior to parenchymal transection, after placing an Ander-
son clamp behind the hilar plate. Choledocothomy and HD stump
were closed with absorbable sutures. HD orifice/s yield, donor and
recipient complications and outcome were analyzed. From 2/02 to 9/
04, 30 donors, 9 female, 21male, age 34 years (range20-56), underwent
RH. Median follow-up is 13.5 months, range 1-33. A single HD was
obtained in 20 cases, 66.6%; and 2 ducts in 10, 33.3%. In 3 cases with
2 ducts a single orifice was obtained after ductoplasty. Overall a single
anastomosis was possible in 77% of the cases. Nineteen anastomoses
were duct to duct and 11 hepaticojejunostomy. Two donors, 6%,
suffered a resection surface bile leak. Overall recipient biliary compli-
cation incidence was 20%, 1 anastomotic and 1 resection surface leak
and 4 stenoses. Actuarial 1-year patient and graft survival is 87%.
Probing of the HD through a choledocotomy is a safe and effective
method of assessing in a 3-D fashion the exact position of the conflu-
ence. Transection of the HD prior to parenchymal transection has
an excellent yield of a single orifice for the biliary anastomosis and
avoids thermal injury to the HD.
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CAN HYALURONAN PREDICT ENDOTHELIAL
DYSFUNCTION AFTER LIVER TRANSPLANTATION?
Deepak Vikraman,MD, AmyD. Lu, MD, Jeoffrey Plotkin, MD, Lynt
B. Johnson, MD, Georgetown University, Washington, DC

Traditional liver function tests underestimate the importance of the
sinusoidal endothelial cells, which are important in liver preservation
and early graft function. Hyaluronic acid (HA) is a ubiquitous glyco-
saminoglycan that is a major extracellular matrix protein. Greater than
90% of the serumHA is degraded via receptors in Ito cells and hepatic
sinusoidal endothelial cells. Degradation normally takes 2–5 minutes.
Our hypotheses is that serum HA level may be a predictor of allograft
endothelial cell dysfunction after liver transplantation. A prospective
inception cohort study of 28 liver transplant patients was analyzed.
The eight variables considered were serum HA, age, sex, Etiology of
liver disease, AST, ALT, bilirubin, and creatinine. Serum HA levels
were obtained by ELISAs. Concomitant liver function tests and liver
biopsies were performed as indicated. Allograft dysfunction leads to
endothelial cell dysfunction (ECD) was mainly due to primary non-
function, vascular thromboses, or rejection. This (ECD)was seen in 13
patients: 9 with biopsy proven rejection, 3 with vascular thromboses,
and one with primary nondysfunction. This group was compared with
the remaining 15 patients. Data were expressed as mean � SEM.
Statistical analysis was performed by independent samples t test. P
value�0.05 was considered significant. The allograft dysfunction
group had serum HA levels of 1932.80 � 450.26 ng/ml compared to
341.85 � 61.85 in the nondysfunction group (�ECD), P � 0.001.
In those patients who had evidence of rejection, HA significantly
decreased and correlated with successful treatment. Similarly in the
patient who underwent retransplantation for portal vein thromboses,
Serum HA normalized to �300 ng/ml on the fifth postoperative
day. Serum HA can detect endothelial cell dysfunction following
liver transplantation in patients with rejection, primary nonfunction
or vascular thromboses. SerumHAmay provide a noninvasivemeasure
for early graft function.
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LIVING DONOR ADULT-ADULT LIVER TRANSPLANT
FOR HEPATOCELLUAR CARCINOMA WITH VENA
CAVA RECONSTRUCTION FROM A DECEASED
DONOR
Atsushi Yoshida, MD, Juan Arenas, MD, John Jerius, MD, Dean Kim,
MD, Marwan Abouljoud, MD, Henry Ford Hospital, Detroit, MI

Liver transplantation (OLT) has been accepted as treatment for
patients with early hepatocellular cancer (HCC) in the setting of
cirrhosis. Select patients who exceed current size criteria may still
be good candidates for OLT and hence resort to living donor liver
transplantation. This presents a technical problem if HCC is adherent
to, or wraps around, the vena cava. We present a case where the HCC
was adherent to the vena cava with partial encasement requiring en
bloc excision and reconstruction with deceased donor vena cava. This
is a 48-year-old Caucasian male diagnosed with a liver mass by ultra-
sound after complaint of abdominal pain. MRI showed 8.1-cm tumor
consistent withHCC, confirmed on biopsy, and probable early cirrho-
sis. Serology was positive for HCV. Tumor was in the posterior right
lobe and involved the caudate and was adherent and partially encasing
the vena cava. An aggressive strategy for size reduction included confo-
cal radiation therapy followed by selective arterial embolization with
PVA sponges and coils. His AFP went from 207 ng/ml to 7 ng/ml
over the course of 2½months. MRI showed significant tumor necrosis
and gradual reduction in size to 6.4 cm × 6.0 cm. He was then
evaluated and accepted for living donor liver transplantation. During
OLT the vena cava was included with the hepatectomy specimen with

a good margin that was confirmed as negative for HCC. An infrarenal
vena cava segment from a deceased donor was then utilized to recon-
struct the recipient vena cava. The donor right lobe right hepatic
vein was then implanted into the native vena cava remnant. Two
accessory donor hepatic veins were sutured directly into the implanted
vena cava segment. Graft flow was excellent and patient recovered
uneventfully. Currently he is 8 months following OLT with excellent
graft function and AFP �3 ng/ml. Ultrasound performed recently
showed excellent flow in the hepatic veins and infra-hepatic vena cava.
1) Living donor liver transplantation is an option for select candidates
with HCC exceeding current criteria for OLT. 2) Multimodality
therapy for HCC can effectively result in tumor downsizing. 3) De-
ceased donor vena cava grafting expands the technical armamentarium
for situations where the native recipient inferior vena cava has to
be excised.
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ACUTE LUNG INFLAMMATION FOLLOWING
HEPATIC ABLATION—A COMPARISON OF DIFFERENT
ABLATIVE MODALITIES
Fateh Ahmad, MD, MBBS, Andrew D. Strickland, MD, MBBS,
Robert Sayers,MD,MBBS, Ian J. Beckingham,MD,MBBS,DavidM.
Lloyd, MD, MBBS, Leicester Royal Infirmary, Leicester, United
Kingdom; Queens Medical Centre, Nottingham, United Kingdom

Multi-organ dysfunction syndrome (MODS) resulting from an exag-
gerated systemic inflammatory response (SIRS) has been observed
following cryotherapy. Acute lung injury is one of the features of
this syndrome and is associated with a high mortality. Alternative
techniques such as radiofrequency ablation (RFA) and microwave
tissue ablation (MTA) have been developed, although their effect
on the pulmonary system following large volume ablation remains
unknown. This study compares lung injury induced by each of these
modalities of treatment at three increasing volumes of ablation. Fol-
lowing laparotomy, adult rats underwent ablation or resection of 15%,
33%, or 66% of the total liver volume. Control rats received a sham
laparotomy. At 48 hours postprocedure, the animals underwent termi-
nal anaesthesia; the left main bronchus was ligated and the left lung
removed to determine the wet/dry lung ratio. The trachea was cannu-
lated and a bronchoalveolar lavage (BAL) performed on the right lung.
BAL fluid was examined for the presence of inflammatory cells and
the total protein contentmeasured as amarker of alveolar permeability.
In addition, the protein concentration in the BAL fluid and the serum
was expressed as a ratio. This ratio was used to determine the cause
of the pulmonary oedema either as a result of increased permeability
or hydrostatic pressure. Lung sections were taken for histological
assessment. All animals survived to 48 hours except those in the 66%
cryoablation and RFA groups, which all died within 6 hours. Signifi-
cantly increased wet/dry lung ratios were only found in the 33% and
the 66% cryoablation groups and 66%RFA group. Inflammatory cells
were not found in the BAL in any of the control, resection, or MTA
group. However, these cells were present in the 33% and 66% cry-
oablation groups and also the 66% RFA group. These three groups
also exhibited an increase in the BAL total protein content. The BAL/
serum protein ratio indicated that the presence of protein in BAL was
due to increased permeability, as a result of an inflammatory response.
Histology revealed multiple foci of inflammatory cells in the lung
following 66% cryoablation and RFA, but these were absent in the
66% resection andMTA groups. At lower volumes of hepatic ablation
by cryotherapy, RFA or MTA, the lung does not appear to be signifi-
cantly affected by an inflammatory response. At larger volumes of
ablation cryotherapy and RFA induce significant lung injury, which
was not seen following microwave ablation or surgical resection.
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PROINFLAMMATORY CYTOKINE INDUCTION
FOLLOWING LARGE VOLUME HEPATIC
CRYOTHERAPY, RADIOFREQUENCY ABLATION,
MICROWAVE TISSUE ABLATION, AND STANDARD
HEPATIC RESECTION
Fateh Ahmad, MD, MBBS, Andrew D. Strickland, MD, MBBS,
Rizwan Basit, MBBS, Ian J. Beckingham, MD, MBBS, David M.
Lloyd, MD, MBBS, Leicester Royal Infirmary, Leicester, United
Kingdom; Queens Medical Centre, Nottingham, United Kingdom.

Several local ablative techniques have been developed for the treatment
of liver tumors. Cryoablation has been complicated by cryoshock, a
variant of an exaggerated systemic inflammatory response syndrome
(SIRS). Proinflammatory cytokines such as TNF-α, IL-1β, and IL-
6 have been implicated as important mediators of this response. This
study investigates the inflammatory response following liver ablation
by differentmodalities and conventional surgical resection usingmark-
ers of systemic inflammation. Following laparotomy, adult rats under-
went cryoablation, radiofrequency ablation (RFA), microwave tissue
ablation (MTA) or resection of 15%, 33%, or 66% of the total liver
volume. Control rats underwent a sham laparotomy. Blood samples
were taken preoperatively, and at 1, 3, 6, 24, and 48 hours postproce-
dure. The levels of the proinflammatory cytokines TNF-α, IL-1β,
and IL-6 were measured using standard enzyme-linked immunosor-
bent assay techniques. Following 15% and 33% ablation or resection,
the animals in all treatment groups tolerated the procedures well. All
animals undergoing 66% hepatic resection or MTA survived to the
48-hour timepoint. However, there was a 100% mortality rate at
6 hours following 66% cryoablation and 66% RFA. No significant
difference in cytokine levels was observed in any group following 15%
ablation or resection, compared to controls. Following 33% resection
or ablation using MTA and RFA, cytokine levels peaked at 6 hours
and dropped to baseline levels within 24 hours. Significantly raised
cytokine levels were noted in the 33% and 66% cryoablation groups,
the 66% RFA group and the 66% resection group. These elevated
cytokine levels remained high for at least 24 hours. The 66% MTA
group did not show a significantly elevated cytokine response. Large
volume hepatic ablation using cryotherapy and RFA results in a sig-
nificant proinflammatory cytokine response and high mortality. Mi-
crowave ablation, however, did not induce a similar cytokine response
and was less than that observed following surgical resection.
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DOES HEPATIC MICROWAVE TISSUE ABLATION
INDUCE A SYSTEMIC INFLAMMATORY RESPONSE? AN
INVESTIGATION WITH A NOVEL MICROWAVE
SYSTEM
Fateh Ahmad, MD, MBBS, Andrew D. Strickland, MD, MBBS,
Rizwan Basit, MBBS, Gavin S. Robertson, MD, MBBS, David M.
Lloyd, MD, MBBS, Leicester Royal Infirmary, Leicester, United
Kingdom

Several ablative techniques have been developed for the treatment of
liver tumors. Cryoablation has been complicated by cryoshock, a vari-
ant of an exaggerated systemic inflammatory response syndrome
(SIRS). A novel microwave tissue ablation (MTA) system has been
developed at our institution capable of producing large volume abla-
tions (�8-cm diameter) within a few minutes with a single insertion
of the applicator. This study examined the SIRS response to MTA
by assessing systemic and organ-specific markers of inflammation.
Following laparotomy, adult rats underwent ablation or resection of
15%, 33%, or 66% of the total liver volume. Control rats underwent
a sham laparotomy. Blood samples were taken at 0, 1, 3, 6, 24, and 48
hours postprocedure and the levels of the proinflammatory cytokines

TNF-α, IL-1β, and IL-6 weremeasured. At 48 hours the animals were
culled and the left lung removed to assess the wet/dry lung ratio.
Bronchoalveolar lavage (BAL) was performed to quantify the protein
content and the presence of neutrophils in pulmonary oedema fluid
as indicators of acute lung injury. Urine was collected to assess the
presence of retinol binding protein (RBP), a urinary marker of renal
damage. Lung, liver, and kidney sections were also examined histologi-
cally using routine and electron microscopic techniques. All animals
survived to 48 hours. No significant elevation in proinflammatory
cytokines was found following any of the MTA treatments. Protein
content in BAL was not elevated, and no inflammatory cells were
observed on cytology. There was no significant difference in the wet/
dry lung ratio, compared to controls. Urinary RBP was also not sig-
nificantly raised. There was no evidence of acute inflammation in the
lungs or kidneys following any of the MTA treatments. Systemic and
organ-specific markers of inflammation are not raised as a result of
MTA, suggesting that MTA is a safe procedure for liver ablation,
even when large volumes of ablation are performed.
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LIVER TRANSPLANTATION FOR HEPATOCELLULAR
CARCINOMA: EVALUATION OF SELECTION CRITERIA
Amer Q. Aldouri, K. Riyad, A. Almukhtar, S. Asthana, S. White,
J. Wyatt, SG Pollard, J.P.A. Lodge, G.J. Toogood, K.R. Prasad.,
St James’s University Hospital, Leeds, United Kingdom

Hepatocellular carcinoma (HCC) is a well-established indication for
orthotopic liver transplantation (OLT). Patient selection is often
based on Milan criteria. Since Mazzaferro et al’s report there have
been conflicting reports questioning these criteria based on patient
survival. The aim of this study was to compare the authors’ experience
of 81 consecutive patients having OLT for HCC based on different
criteria for transplantation. These included Milan, UCSF and the
Pittsburgh modified TNM criteria. Survival analysis was performed
using Kaplan-Meier and Cox proportional hazards regression meth-
ods. During a seven-year period 852OLTwere performed; 81 patients
(9.5%) underwent OLT for HCC. Preoperatively all patients were
assessed by radiological cross-sectional imaging, to evaluate the
number, size and presence of vascular invasion. The explanted speci-
mens were histologically evaluated in terms of size, number, distribu-
tion, pathological grade, and vascular invasion (macro and micro).
There was no significant difference in 5-year survival rates between
patients with HCC exceeding Milan criteria (n � 30) versus those
meeting Milan criteria (n � 51), 52% versus 58.6%, respectively. In
comparison 5-year survival according to the UCSF criteria (n � 59)
was 59% versus 47% for those outside UCSF criteria (n � 22) (P �

0.7). However patients with stage I & II Pittsburgh criteria had signifi-
cantly higher 5-year survival compared to patients with stage III&IV
disease (69% versus 34%; P � 0.01). In conclusion this study demon-
strates that the Pittsburgh modified TNM criteria is a more useful
predictor of long-term survival for patients with HCC treated by OLT.
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CASES OF COLORECTAL CANCER AND GASTRIC
CANCER WITH LIVER INVOLVEMENT—IS
RESECTION OF LIVER METASTASIS AN EFFECTIVE
APPROACH?
Koji Asai, MD, Yoshinobu Sumiyama, MD, PhD,ManabuWatanabe,
MD, PhD,Hidenori Tanaka, MD, Toshiyuki Enomoto, MD, Akihiro
Ohsawa, MD, Ryota Kanai, MD, Hiroshi Matsukiyo, MD, Toho
University School of Medicine, Tokyo, Japan

The cases of colorectal cancer and gastric cancer with liver involve-
ment that were detected for the past 14 years were reviewed. The sub-
jects were 74 patients with colorectal cancer with liver involvement
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and 15 patients with gastric cancer with liver involvement treated
during the period from 1990 to 2004. The patients with colorectal
cancer with liver involvement were divided into two groups, hepatec-
tomy group and nonhepatectomy group. Therewas a significant differ-
ence in survival period between these two groups. The patients were
classified into two subgroups according to the timing of development
of metastasis. A subgroup of patients who experiencedmetastasis seven
months after the resection of the primary lesion or later showed
significant extension of survival period when compared with a sub-
group of patients who experiencedmetastasis simultaneously or within
six months after the resection. A different subgroup of patients who
had a single metastatic lesion showed significant extension of survival
period when compared with a subgroup of patients who had multiple
metastatic lesions. No efficacy of hepatectomy was recognized in a
subgroup of patients who had 3 or more tumors. The maximum tumor
diameter was not an important determinant of survival period. In the
cases of gastric cancer with liver involvement, the hepatectomy group
showed better outcome than the nonhepatectomy group although
no significant difference was recognized between the two groups. The
relationship between the survival period and the number of metastatic
lesions was assessed and the results showed significant extension of
survival period in the patients who had a single metastatic lesion. The
results of assessment of the timing of development of liver metastasis
showed no significant intergroup differences. In the cases of colorectal
cancer with liver involvement, hepatectomy should be employed as
long as this radical treatment can be tolerated. In the cases of colorectal
cancer with three or more metastatic lesions, however, further evalua-
tion of prognosis is needed. In the cases of gastric cancer with a single
metastatic lesion in the liver, hepatectomy probably ensures a good
prognosis for life as long as the local factors can be sufficiently con-
trolled.
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ADULT POLYCYSTIC LIVER DISEASE
Bülent Aydinli, MD, Kamil Yalcin Polat, MD, Gurkan Ozturk, MD,
PhD, Selçuk Sabri Atamanalp, MD, Önder Özcan, MD, Zeki
Soypaçaci, MD, Atatürk University Medical School, Erzurum,
Turkey; Ataturk University Medical School, Erzurum, Turkey;
Numune Hospital Department of General Surgery, Erzurum,

Turkey; Numune Hospital Department of Internal Medicine,
Erzurum, Turkey

Adult polycystic liver disease (APLD) is a rare and benign inherited
condition. At autopsy, the prevalence of APLD appears to be 0.13-
0.6%. Most patients with APLD have no symptoms. Sometimes,
symptoms arise from the enlargement of liver parenchyma and cyst,
provoking compression of the adjacent organ. Abdominal distention
and chronic pain are common clinical findings. The rate of complica-
tions arise fromAPLD is less than 5%, hemorrhage, rupture, infection,
cholestasis, portal hypertension, but no hepatic insufficiency, have
been reported. A 56-year-oldman admitted to hospital with abdominal
pain and distention. Patient examination showed an enlargement liver
from subcostal line. Abdominal US showed increased liver volume
caused by numerous hepatic cysts of various sizes. Initial noncontrast
abdominal CT scan shows multiple hypodens cystic lesions. Con-
trast-enhanced CT scan shows nonenhancement of the same lesions.
On coronal spin-echo T2-weighted MR imaging, the liver shows
marked multiple hypointense cystic lesions. A laparoscopic fenestra-
tion was scheduled but the patient had not accepted the operation. For
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this reason superficial and large cysts were treated with percutaneous
drainage and alcohol sclerotherapy. There have been no recurrences at
these cysts for last 10 mounts period. An asymptomatic, low-sized
cyst does not require surgery and should be carefully evaluated on a
yearly basis with an ultrasonographic follow-up. Open and laparos-
copic fenestration, hepatic resection, and even liver transplantation are
carried out in this disease. Cyst aspiration and sclerosis with alcohol, in
selected cases, might represent a suitable and less invasive alternative
to surgery. However, sclerosing cholangitis could be observed after
an alcohol sclerotherapy, because of undiagnosed communication be-
tween the cyst wall and the biliary tract (Figs. 1 and 2).

170

HEPATIC ALVEOLAR ECHINOCOCCOSIS: SINGLE
CENTER EXPERIENCE
Kamil YalcinPolat,MD,Bülent Aydinli,MD, Selçuk Sabri Atamanalp,
MD, Mehmet Ilhan Yildirgan, MD, Mahmut Basoglu, MD, Gurkan
Ozturk, MD, Ataturk University Medical School, Erzurum, Turkey;
Atatürk University Medical School, Erzurum, Turkey

Between February 1987 and June 2004, 63 patients with alveolar
echinococcosis (AE) were evaluated in terms of results of medical and
surgical treatment. The mean age was 47.1 years (range 14-80 years).
Initial clinical symptoms in our cases were mainly cholestatic jaundice
in 28 (44.4%) patients, dyspepsia in 20 (31.7%), and epigastric pain in
17 (27.0%) patients; 23 patients (36.5%) were incidentally determined
during checkup. Fine needle aspiration or true cut biopsy was used for
histopathological diagnosis. Hematologic examination, liver function
tests, serologic tests (ELISAEm2 antigen), ultrasound (US), computed
tomography (CT), and magnetic rezonans imaging (MRI) were car-
ried out for diagnosis and for data for follow-up. According to Nakaj-
ima staging system, Type IIIa was mostly determined. There were
distant metastasis in 14 patients; 5 had pulmonary, 5 regional lymph
node, 3 brain, and 1 left adrenal metastasis. Curative surgical resection
was performed in 23 patients (36.5%). (7 right hepatectomy, 4 left
hepatectomy, 3 left lateral segmentectomy, 6 nonanatomical resection,

and3 rightextendedhepatectomy).Aftercurativesurgical resectionone
patient showed controlled biliary leakage. There was no operative
mortality. The average follow-up period was 4.5 years after cura-
tive resection; one patient showed recurrence. In patients with nonre-
sectable AE, palliative procedures such as biliary diversion or external
drainage was performed. Albendazole was used as chemotherapeutic
agent. The chemotherapy protocol was 10 mg/kg/d orally in a treat-
ment cycle 30 days with 10-day drug-free intervals. After curative
resection, the average period of chemotherapy was 2 years. For non-
resectable cases, this period was 6.5 years on average (8 months-15
years). There were no advers reactions to discontinue chemotherapy.
Five patients with nonresectable lesion died in follow-up period. The
causes of death were liver failure and its complication in all patients.
The other patients are alive. Five patients were listed for liver
transplantation because of advenced AE with chronic liver failure
(Fig. 1).
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CHEMOTHERAPY DOES NOT IMPAIR
COMPENSATORY LIVER HYPERTROPHY AFTER
RIGHT PORTAL VEIN OBSTRUCTION
Diane Goere, MD, Olivier Farges, MD, PhD, Julien Leporrier, MD,
Satoshi Ogata, MD, Reza Kianmanesh, MD, Alain Sauvanet, MD,
Valerie Vilgrain, MD, Annie Sibert, MD, Jacques Belghiti, MD,
Beaujon Hospital, Clichy, France

In patients with multiple colorectal liver metastases, the technical
limits of curative surgery can be overcome by both reducing tumor
volume with preoperative chemotherapy and by increasing the future
remnant volume with portal vein embolization (PVE). Chemotherapy
is generally discontinued before PVE and until the surgery, because is
alleged to impair hypertrophy of the future remnant liver. To assess
the rationale for chemotherapy discontinuation, we have compared the
liver compensatory hypertrophy after right portal vein obstruction
(RPO) in 2 groups of patients with and without chemotherapy. From
1999 to 2003, 20 patients with colorectal liver metastases underwent
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a RPO before resection with volumetric helicoidal CT estimation of
the liver volumes before RPO and before surgery (mean time of 39
� 14 days). In this group of RPO, including 11 PVE and 9 portal
vein ligature during a two-stage hepatectomy, 10 received at least one
course of chemotherapy (5-FU-oxaliplatin or 5-FU-irinotecan) during
the interval between RPO and liver surgery. The two groups of
patients with and without chemotherapy were similar concerning age
(60 � 9 vs 61 � 9 years), the number of metastases (7.7 � 3 vs 6.2
� 3) and the volume of the future remnant liver (292� 110 vs 355 �

94 ml). After RPO, the increase of the future remnant liver volume
(30 � 18% vs 25 � 21%) and the mean ratio between the left liver
volume and the whole liver volume (39.3 � 8.8% vs 34.1 � 4.3%)
was similar between the two groups. After liver resection, which was
performed in 14 (70%) patients, 7 in each group, one patient in
the group without chemotherapy died. Postoperative morbidity was
similar in the two groups (20% vs 30%) including the rate of postoper-
ative liver failure (0% vs 10%). In this study, the continuation of
chemotherapy after portal occlusion did not impair the hypertrophy
of the future remnant volume, nor the risk of liver resection. There-
fore, when PVE is indicated chemotherapy can be safely continued
until liver surgery.

172

LIVER RESECTION IN HEPATOCELLULAR
CARCINOMA: OUTCOME, LONG-TERM RESULTS,
AND PROGNOSTIC FACTORS
Enrico Benzoni, MD, Marta Mozzon, MD, Roberta Molaro, MD,
Alessandro Favero,MD, Alessandro Uzzau,MD, University of Udine,
Udine, Italy

The purpose of this study, based on data prospectively collected, was
to evaluate prognostic factors that influence outcome and long-term
survival of liver resection for HCC. From September 1989 to March
2004, 124 consecutive patients had liver resection for HCC at our
department. 94 patients belonged to Child-Pugh class A, 26 (20.9%)
to class B. and 4 to class C. (3.2%). We performed 53 major liver
resections (right hepatectomy, left hepatectomy, trisegmentectomy)
and71 limited resections (segmentectomy,wedge). In-hospitalmortal-
ity rate was 8.1%, morbidity rate was 48.3%, caused by the rising of

ascites (10%), hepatic insufficiency (19%), biliary fistula (6%), hepatic
abscess (25%), hemoperitoneum (10%) and pleural effusion (30%). At
preoperative evaluation 81 lesions were unifocal, tumor size measured
before resection was over 5 cm in 61% of the cases. The preservation
of 1 cmor greater tumor freemargins has obtained in 77%of cases, and
the histopathological examination revealed the presence of a capsule in
68.5% of lesions. Cumulative 1-, 3-, 5-, and 7-year survival rate were
73.7%, 44.2%, 22.8%, and 12.9%. The prognostic factors correlated
with overall survival were lesion diameter (�5 cm vs. �5 cm, P �

0.01), number of lesions (1 vs.�1, P� 0.01), the presence of a capsule
(P � 0.05), Child-Pugh class (A vs. B. and C, P � 0.05), Pringle’s
maneuver time (�20’ vs. �20’, P � 0.05), type of resection (limited
vs. major, P � 0.05), postoperative complications (P � 0.05), Oka-
moto-Child Index (�20%vs.�20%, P� 0.01), and relapse ofHCC (P
� 0.05). Liver resection is still the best practice against hepatocellular
carcinoma. Surgical procedure should be encouraged in case of single
lesion, diameter �5 cm, in patients of Child-Pugh class A, when
the lesion is encapsulated and the surgical procedure could be limited
rather than major Figure 1 shows cumulative survival: the influence
of lesion’s diameter on survival, and Figure 2 shows cumulative sur-
vival: the influence of postoperative complications on survival.
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HEPATIC RESECTION FOR NONCOLORECTAL
HEPATIC METASTASES
Paolo Bruzzone, MD, Massimo Rossi, Giovanni Casciaro, MD,
Gilnardo Novelli, MD, Luca Poli, MD, Massimo Iappelli, MD,
Pasquale Bartolomeo Berloco, MD, la Sapienza, Rome, Italy

Since January 1997, 190 cases of hepatic resections have been per-
formed at our center: 26 for noncolorectal metastases: 7 for breast
cancer, 6 for renalcancer, 2 forendometrial cancer, 1 for adrenal cancer,
1 for gastric cancer, 1 for thymoma, 1 for neuroendocrine tumor, 1
for bladder cancer, 3 for gallbladder cancer, 2 for ampullary cancer, and
1 for lung cancer. We performed 2 right hepatectomies for metastases
from renal and mammary cancer, 2 extended right hepatectomies: 1
case of metastases from thymoma and 1 case of metastases from
breast carcinoma 12 years after mastectomy, 2 central hepatectomies:
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1 case of metastases from breast cancer and 1 case of metastase from
kidney cancer (together with caval thrombectomy), 3 left lobectomies,
9 bisegmentectomies, and 8 “wedge resections.” There was neither
perioperative mortality nor morbidity (incidence of wound infection:
3.5%; incidence of biliary leakage: 0%). Intraoperative blood losses
ranged from 200 to 800 ml, while mean postoperative hospital stay
was 8.5 days. One patient died 3 months after adrenalectomy and
bisegmentectomy for recurrent adrenal cancer, 1 patient died of peri-
toneal carcinosis 1 year after “wedge resections” for metastases from
uterine cancer, 1 patient died of recurrent breast cancer 3.5 years
after hepatic resection, 1 patient died 11 months after central hepatec-
tomy for metastatic renal cancer, 1 patient died with lung metastases
2 months after “wedge resections” and adrenalectomy for metastatic
renal cancer, 1 patient with ampullary cancer died of peritoneal carci-
nosis 6 months after surgery, and 1 patient had bilateral hepatic metas-
tases 24 months after extended right hepatectomy for metastases from
breast cancer treated 12 years before. Although we have initially ob-
served an incidence of cancer-related deaths after resective surgery
of noncolorectal hepatic metastases higher than reported by other
authors, it is not yet possible to draw statistically significant conclusions
from our limited experience, due to the short follow-up period.
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OUTCOMES OF HEPATIC RESECTION FOR
COLORECTAL METASTASIS FOLLOWING
NEOADJUVANT CHEMOTHERAPY
Prosanto Chaudhury, MD, Giuseppina Campisi, MS, Tammy Znajda,
MD, JohnMartinie, MD, Caroline Rochon, MD, Peter Horton, MD,
Peter Metrakos, MD, McGill University Health Centre, Montreal,
PQ, Canada

The use of systemic chemotherapy prior to resection of colorectal
cancer (CRC) metastasis to the liver is becoming more and more
prevalent.Despite this, many surgeons remain concerned about poten-
tially increased morbidity and mortality associated with neoadjuvant
therapy. The purpose of this study was to review our perioperative
complications in patients receiving neoadjuvant systemic chemother-
apy within 6 months of liver resection. Chemotherapy consisted of
5-fluouracil (5-FU), leucovorin (LCV), with or without irinotecan
(CPT-11) or oxaliplatin. A retrospective chart review of consecutive
patients undergoing liver resection for CRC metastasis from January
2002 to July 2004 was performed. 120 patients were identified. Periop-
erative parameters, patient demographics, tumor characteristics, and
details of chemotherapy were measured in addition to morbidity
and mortality. The analysis of the first 40 patients is presented here;
40 patients were identified and their charts reviewed. Sixteen patients
(40%) received no chemotherapy, 12 (30%) received 5-FU/LCV,
and 12 (30%) received 5-FU/LCV/CPT-11 or oxaliplatin. Patients
receiving 5-FU/LCV/CPT-11 or oxaliplatin tended to have larger
and more numerous tumors. Overall complication rates between
groups were not significantly different. Hospital length of stay was
similar for both groups. Intraoperative blood loss was also similar for
both groups. There was a trend towards an increased rate of wound
infection in the group receiving neoadjuvant chemotherapy (16% vs.
21%) but this did not reach statistical significance. There was no
perioperative mortality in either group. From this analysis, we con-
clude that an aggressive use of neoadjuvant chemotherapy (5-FU/
LCV � CPT-11 or oxaliplatin) prior to liver resection does not
result in increased morbidity or mortality. This strategy offers several
potential advantages. Neoadjuvant chemotherapy may downstage
tumors making unresectable lesions resectable. It may also allow
more appropriate selection of patients for surgery: those who progress
to extrahepatic disease during a short course of chemotherapy were
unlikely to benefit from liver resection in the first place. The analysis
of the remaining 80 patients will be presented at the meeting.
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RADIOFREQUENCY: NEW TECHNOLOGY FOR THE
TREATMENT OF LIVER TUMORS
MarianoMoro, Rodrigo Sánchez Clariá, Martı́n Palavecino, Christian
Bertona, Juan Pekolj, Eduardo de Santibañes, Hospital Italiano,
Buenos Aires, Argentina

Only 30-40% of patients with malignant hepatic tumors (primary or
secondary) are candidates to a resection with curative intention. This
stimulates the development of new technologies to perform a local
ablation to modify the evolution. We sought to evaluate the results
of the thermoablation with radiofrequency (RF) in the treatment of
malignant liver tumors, even primary and secondary. The design was
retrospective and observational. Between January 1999 and December
2003, 54 patients were treated with RF. Population was divided ac-
cording to the original tumor: primary hepatic tumor (PHT), colo-
rectal metastasis (CRM) and nonprimary noncolorectal metastasis
(NPNCM). RF was applied alone or associated with another ablative
procedure. RF was performed by laparotomy, laparoscopy or using
percutaneous puncture. Mean age was 64 (range: 45-80). The tumors
were CRM in 32 patients (60%), PHT in 14 (26%), and NPNCM
in 8 (14%). RF was percutaneous in 8 (14%), laparoscopic in 4 (9%)
andappliedby laparotomy in42patients (77%). In31patients (57%)RF
was the only therapy and in 23 (43%) it was associated with another
resective or local ablative procedure. Mean hospital stay was 4 days
(range: 3-10). Complication rate was 11%. There was no mortality.
No reoperationswere needed.Mean survival in PHTwas 16.5months,
and the global overall survival rate was 47% at 4 years. In CRM
mean survival was 16.3 months and overall survival rate was 27%.
In NPNCM mean survival was 16.8 months and overall survival rate
was 53%. Thermoablation with RF should be considered in patients
with no chances of resection. This procedure can be associated with
other resective procedures. Laparotomy is the safest way to perform it.
TheRFhas a low rate of complications and it is safe in selected patients.
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NODULAR REGENERATIVE HYPERPLASIA
ASSOCIATED WITH APLASIC ANEMIA: CASE REPORT
S. Gonzalez-Huezo, R. Mondragon, L. Villela, C. Carrillo, Centro
Medico Issemym, Metepec, Edo Mexico, Mexico

Nodular regenerative hyperplasia (NRH) is a rare condition associated
with immune, neoplastic, and vascular disorders, as well as with drugs
and toxins. Pathogenesis is related to abnormal hepatic blood flow.
Portal hypertension is the main complication. We report the case of
a woman with NRH and aplastic anemia, association not previously
described. A 31-year-oldHispanic female presented with pancitopenia
and cholestasis. PMHwas relevant for epilepsy treated with phenytoin
for 5 years, which was discontinued 7 years before presentation. At
admission she was pale and slightly jaundiced with diffuse petechiae.
Lab report was as follows: CBC: leukocytes 2700/µl (with 500 total
PMN cells); platelets 35,000/µl; Hb 6.7 g/dl; reticulocytes 0%. LFT:
ALT 61 U/L, AST 70 U/L, Tot. Bil. 3.3 g/dl, Dir. Bil. 1.0 g/dl, Alk.
Phos. 203U/L, Alb 3.7 g/dl, globulins 3.9 g/dl, INR 1.4. Bonemarrow
biopsy was diagnostic of aplastic anemia. Abdominal ultrasound re-
vealed multiple liver nodules, without hepato-splenomegaly. No ab-
normalities were noted in hepatic vessels. Serology forHBV andHCV
was negative. Antimitochondrial (AMAs) and antinuclear antibodies
were positive. Coagulation tests, antiphospholipid antibodies, C and
S proteins, antithrombin III and factor V Leiden were normal. Liver
biopsy showed hepatocyte nodules with central atrophy and sinusoidal
dilatation in the absence of significant fibrosis.No arteritis, thrombosis
or bile duct damage was found. Anti-thymocyte antiglobulin and
cyclosporine were started with partial response at 5 weeks. Pathogene-
sis of NRH remains unclear. The most accepted theory was developed
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by Wanless 24 years ago, and reinforced in 1997. It states that alter-
ations in hepatic blood flow (portal obliterative venopathy) originate a
specific response, initially consisting of apoptosis secondary to acute
ischemia, with ensuing parenchymal atrophy and surrounding areas
of liver regeneration and chronic ischemia. The common pathologic
mechanism in all the associated diseases in NRH involves liver flow
abnormalities secondary to microthromboses, vascular congestion, or
vasculitis. In the current case we were unable to document evidence
of liver flow abnormalities.Noteworthy there are previous descriptions
of theassociationofNRHwithprimarybiliary cirrhosis, andthispatient
wasAMApositive, butwithout bile duct damage in the biopsy.Uncom-
monly, the only laboratory abnormality in NRH can be cholestasis.
This case is relevant because we cannot sustain Wanless’ theory and
because it is the first description of the association of NRH with
aplastic anemia.
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A CASE OF PSEUDOLYMPHOMA OF THE LIVER
Tsuyoshi Hatsuno, Nagoya Medical Center, Nagoya, Japan

Pseudolymphoma (reactive lymphoid hyperplasia) of the liver is an
extremely rare entity, with a few cases reported so far.We encountered
a 50-year-old Japanese female with pseudolymphoma of the liver. A
tumor-like lesion was discovered incidentally as a hypoechoic mass
with a hyperechoic rim during clinical follow-up of endometriosis. Ra-
diological studies, such as contrast-enhanced computed tomography
(CT) and angiography demonstrated a hypervascular lesion. The he-
patic lesion was resected because hepatocellular carcinoma was sus-
pected after a needle biopsy. Grossly, the lesion was well defined
and measured 1.0 × 1.5 cm. Microscopically, the lesion consisted of
hyperplastic lymphoid follicles with distinctive germinal centers and
interfollicular areas consistng of mature lymphocytes and plasma cells.
An immunohistological study revealed that the lymphoid cells of the
lesion were polyclonal in immunophenotypes. These histological and
immunohistochemical findings strongly suggested a pseudolymphoma
of the liver. The following features have characterized the images in
past cases, as well as ours: hypoechoic mass, occasionally with a rim,
in ultrasonography and hypervascularity, shown by angiography and
enhanced CT.
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TOO MANY COOKS SPOIL THE BROTH: THE
DILEMMA OF SELECTING PATIENTS WITH
HEPATOCELLULAR CARCINOMA FOR LIVER
TRANSPLANTATION
Claudia Hriesik, MD, PhD, Burkhardt Ringe, MD, Drexel University
College of Medicine, Philadelphia, PA

Criteria for liver transplantation in patients with hepatocellular carci-
noma (HCC) differ amongst staging systems and amongst transplant
centers. Originally used staging systems, e.g., TNM/UICC, are re-
placed by selection criteria described by Mazzaferro and the Milan
criteria. The latter, however, are too tight and might breed the di-
lemma to falsely withhold an organ. Examining different selection
criteria, it becomes obvious that a potential risk is that selected criteria
may be used as one pleases in order to achieve improved results or
in order to expand patient selection. This in return poses the risk of
wasting an organ. Furthermore, established staging criteria (e.g.,Milan
criteria, Barcelona criteria) are conflicting as they use postoperative
data, e.g., histological results, in order to select therapy. Thus, a
comparison of results and outcome amongst transplant centers follow-
ing liver transplantation and an outlook on prognosis is difficult if
not impossible. The aim of this study was to analyze currently used

selection criteria for liver transplantation and to determine their relia-
bility related to patient selection, therapy selection, and prognosis.
We have reviewed the medical literature since 1954 to identify criteria
published for the staging of HCC. To evaluate and compare the
reliability of these criteria we focused on two questions: (1) Can
the criteria be used in the decisionmaking process for liver transplanta-
tion before and for treatment, and (2) How accurately can these
criteria predict prognosis? As a tool we used the certainty factor (C
factor) defining the level of diagnostic judgment and reliability: C1
clinical, C2 radiological, C3 biopsy, C4 resection, C5 autopsy. As an
additional criterion liver function parameters were selected. Twenty-
one staging systems were used for this comparative analysis. 1) Five
staging systems can be used for therapy selection (C1-C3). 2)
Three systems provided prognosis assessment only (C4-C5). 3) Thir-
teen staging systems allowed to both assist in decision making for
therapy based on clinical criteria as well as the assessment of a progno-
sis based on pathological criteria (C1-C5). 4) Only five staging systems
assessed tumors factors as well as liver function (C1-C5, LF). The
ideal staging system should 1) facilitate the selection of transplant
candidates based on tumor factors and clinical parameters and 2)
predict long term prognosis as indicated by pathological tumor extent.
It would be desirable to use a uniform staging system as suggested
by the AHPBA consensus statement of 2003.
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RADIOFREQUENCY ABLATION IN THE PORCINE
MODEL: COMPARISON OF MULTIPLE COOL TIP
PROBES AND A SWITCHING CONTROLLER WITH A
STANDARD THREE-PROBE CLUSTER
David A. Iannitti, MD,Dionisios Vrochides,MD, PhD, JasonMcKee,
MD, Damian E. Dupuy, MD, BrownMedical School, Providence, RI

Evaluation of the Switching Controller with multiple, combined cool
tip probes for an output-based radiofrequency device. Radiofrequency
(RF) ablation was performed in three randomly selected segments of
the liver in 12 pigs. Half of the ablations were performed with a
Pringle maneuver and half without. Ablations were performed with
three 3.0 cm active tip, cooled RF probes spaced 2.0 cm apart and a
200 watt RF generator. Ablations using the standard cluster of probes
were performed for 12 minutes in the non-Pringle subgroup and
6 minutes in the Pringle subgroup. Ablations using the Switching
Controller with multiple, combined cool tip probes were performed
for 16 minutes in the non-Pringle subgroup and 8 minutes in the
Pringle subgroup. The Switching Controller delivered current that
alternated among the probes, based on impedance (to 30 Ohms above
baseline) and time (30 seconds maximum). The ablation dimensions,
volume, temperature, current delivery parameters, and postablation
histology were evaluated. A total of 34 successful ablations were per-
formed. The minimum ablation diameter (Dmin) in the standard
cluster group was 40.3 � 4.3 mm (42.5 � 4.1 mm for the Pringle
group and 38.1� 3.6 mm for the non-Pringle group). The maximum
ablation surface area (SAmax) in this group was 16.0 � 3.3 cm2 (17.6
� 2.2 sqcm for the Pringle group and 14.2 � 3.5 cm2 for the non-
Pringle group). The ablation volume in the cluster group was 36.9
� 9.5 ml (40.1 � 8.1 ml for the Pringle group and 33.7 � 10.4 ml
for the non-Pringle group). In the Switching Controller Multiprobe
group, the ablation Dmin was 51.4 � 7.4 mm (54.5 � 8.5 mm for
the Pringle group and 48.2 � 4.8 mm for the non-Pringle group).
The ablation SAmax in this group was 22.4 � 4.7 cm2 (23.9 � 4.9 cm2

for the Pringle group and 20.8� 4.1 cm2 for the non-Pringle group).
The ablation volume in the multiprobe group was 66.1 � 17.9 ml
(68 � 16.8 ml for the Pringle group and 64.3 � 19.6 ml for the non-
Pringle group). Technology to increase the size of ablated areas and
shorten the procedural time continues to evolve. The use of the
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Switching Controller consistently resulted in ablation lesions with
largerDmin, SAmax and volume than ablations with the standard cool tip
cluster. Furthermore, the Pringle maneuver allowed for the creation of
an equally sized lesion in half of the time (Table 1).

Table 1. Cluster vs Switcher Multiprobe Ablation Outcomes

Dmin (mm) SAmax (cm2) Volume (ml)

Cluster 40.3 16.0 36.9
Switcher 51.4 22.4 66.1
P value �0.0001 0.0002 �0.0001
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SIMULTANEOUS RESECTION OF A DUODENAL
VILLOUS ADENOMA, HEPATOCELLULAR
CARCINOMA, AND COLON CARCINOMA
Steven Brooks, MS, Reza F. Saidi, MD, Alisdair Mckendrick, MD,
Michael J. Jacobs, MD, Providence Hospital and Medical Centers,
Southfield, MI

Synchronous neoplasms of the gastrointestinal tract are uncommon.
The presence of multiple distinctly different carcinomas is rare and
often associated with an underlying syndrome or genetic aberrancy.
Herein, we present a case of three primary neoplasms that included
hepatocellular carcinoma, duodenal villous adenoma, and metachro-
nous colon carcinoma. An 83-year-old male who was a former profes-
sional athlete presented for acute blood loss anemia. The past medical
and surgical historywere significant for a right hemicolectomy 20 years
prior secondary to carcinoma. Endoscopic workup and preoperative
imaging demonstrated a villous adenoma of the second portion of
the duodenum, metachronous carcinoma of the transverse colon, and
a liver mass. The patient underwent simultaneous resection of the
villous adenoma, transverse colon, and segment V liver mass. The liver
mass pathology was consistent with a 4.5-cm well-differentiated hepa-
tocellular carcinoma. The transverse colon pathology revealed a mod-
erately differentiated adenocarcinoma that measured 4 × 5 × 1 cm.
The duodenal lesion was a large villous adenoma from the distal
second portion of the duodenum that did not have invasive disease.
The patient had an R0 resection of the malignant lesions and was
discharged on postoperative day six without morbidity.
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MULTIMODAL CYTOREDUCTION RESULTS IN
SYMPTOM ALLEVIATION OF PATIENTS WITH
ADVANCED CARCINOID LIVER METASTASES
Shalini Kanneganti, MD, Klaus Thaler, MD, Paul Hansen, MD,
Minimally Invasive Surgery/Legacy Health System, Portland, OR

The objective of our study is to outline the efficacy of multimodal
hepatic cytoreduction in the amelioration of symptoms in patients
with advanced hepatic carcinoid metastases. Retrospective analysis of
data collected on consecutive patients with metastatic carcinoid tumor
to liver between October 1996 and October 2004. All the patients
underwent hepatic cytoreduction with chemoembolization, resection,
and/or radiofrequency ablation. Fifteen patients, mean age 61 (SD
11) years, underwent cytoreduction; 12 (80%) of the patients had
extensive bilobular disease and 3 (20%) had solitary lesions. The
averagemaximum tumor sizewas 4.04 cm (SD3). 12patients (80%)had
specific preoperative carcinoid related symptoms and 10 (66.6%)
had extrahepatic metastatic disease at the time of surgery. 13 patients

underwent a palliative debulking procedure. Hepatic cytoreduction
included laparoscopic radiofrequency ablation on 10 patients, ethanol
injections on 9, chemoembolization on 7, laparoscopic resections on
2, open resection on 1, and a multimodal approach was used on 9.
At a postoperative mean follow-up after 29 months (SD 22.1), 6
patients (40%) had stable disease, 8 (53.3%) had progression of disease
[hepatic only n � 2 (25%), hepatic and extrahepatic n � 3 (37.5%)]
and 1 (6.6%) had no disease. Deaths occurred in 4 patients of which
2 were due to progression of disease. The mean and median symptom
relief periodwas for 15 and 12months, respectively. Aggressive cytore-
ductive hepatic therapy in patients with advanced metastatic disease is
efficient in achieving symptom relief and disease control. The timing
of combined treatment modalities and its role in prolonging survival
warrant future studies.
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EARLY RECURRENCE OF HCC AFTER CURATIVE
HEPATECTOMY
Yuki Kimura, Masamichi Moriguchi, Kazuto Inoue, Tokio Higaki,
Tadatoshi Takayama, Nihon University, Toyko, Japan

Hepatectomy has been established as major treatment of hepatocellu-
lar carcinoma (HCC). However, it is highly recurrence rate after
curative resection: 5-year cumulative recurrence rates have been re-
ported 80∼100%. The purpose of this study, we have evaluated prog-
nostic factors in patients with recurrnce after undergoing curative
resection of HCC, especially early type (within 6 months).
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MICROWAVE HEPATIC ABLATION LEADS TO A MORE
EFFICIENT AND EFFECTIVE HEPATIC ABLATION
Robert C. Martin, Charles Scoggins, MD, Kelly M. McMasters, MD,
PhD, University of Louisville, Louisville, KY

Hepatic tumor ablation has become an accepted and effective method
of controlling both primary and secondary malignancies in combina-
tion with surgery or as the primary therapy. Radiofrequency ablation
(RF) has beendemonstrated to have a lower complication rate than cry-
oablation, however, the recurrence rate has been highly variable, from
9% to 50% depending on technique. Recent evidence has demon-
strated that RF ablation may lose its effectiveness at the peripheral
portion of the lesion. In addition tumors near blood vessels may
be protected by the cooling effect of blood flow. Microwave ablation
has been demonstrated to effectively treatment of hepatic tumors
in multiple treat and resect studies. This study represents the first
report of microwave ablation as the primary therapy in patients with
hepatic malignancies. a prospective multi-institutional trial and retro-
spective study of microwave ablation of hepatic tumors from 1/2004
until 10/2004 was reviewed. A standard bracketed technique of placing
multiple (maximum 3) probes around the periphery of the tumor was
utilized. In all casesmultiple ablations of hepatic lesions was performed
simultaneously. Fifty-eight hepatic tumors were ablated in 18 patients
(7 colorectal, 11 noncolorectal). The median tumor number was 3
(range 1-13) with a median size of 3 cm (range 1.5 to 4.0 cm). Multiple
types of microwave probes (Surgical straight, Atom, and laparoscopic)
were utilized depending on location and size. Nine patients underwent
additional procedures including partial hepatectomies, colectomy, and
gastrectomy. Total median ablation time was 10 minutes (range 5 to
22.5). There were no perioperative mortalities, with perioperative
morbidity occurring in 5 patients, none of them related to hepatic
ablation. After a median follow-up of 6 months there have been
no ablation recurrences. Microwave ablation represents a faster and
safer way to perform hepatic ablations in patients. The ability to
perform bracketed ablations in tumors that are not perfectly spherical
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will result in more complete initial ablations and fewer ablation recur-
rences.The ability to performmultiple ablations simultaneously allows
for a more efficient surgical procedure, especially in patients with
multiple lesions.
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MAJOR LIVER RESECTION FOR GIANT HEPATIC
TUMORS IN PEDIATRIC AGE GROUP
Ibrahim K.Marwan, MD, A. Shawky, T. Ibrahim,M. Osman, El-Said
Soliman, B. Hegab, A. Sadek, National Liver Institue, Cairo, Egypt

Successful formal or extended hepatectomy for giant liver tumors is
a golden therapeutic modality for giant hepatic tumors with or without
adjuvant therapy. Also is a mandatory step for living related liver
transplantation (LRLT) in pediatric age group. Eleven patients with
giant liver tumors were included from December 1994 to July 2003.
There were four girls and eight boys and their ages ranged from 2.5
months to 13 years with mean age of 34.88 months. The tumor
diameter ranged from 8 cm to 28 cm. Eight cases had hepatoblastoma,
one case had malignant mesenchymoma (undifferentiated embryonal
sarcoma). Two cases had liver cell adenoma. Right or extended right
hepatectomy was done in 4 patients. Left or extended left hepatectomy
was done in 3 cases. Quadrentectomy (resection of segment IV) was
done in one case. Hepatectomy was done in one case with hepa-
toblastoma who received LRLT. Ultrasonic dissector and bipolar
coagulation irrigationwas used in 6 cases. Post operative complications
were,minor biliary leak in two cases,wound infection in three cases and
hepatic recurrence in one case after two years. Hospital mortality was
three cases, two of them died before surgery and after chemotherapy
one with lung metastasis and the second with tumor thrombus occlud-
ing the IVC. One case lost in the follow-up. Major liver resection is
a safe procedure, especially when performed on normal liver under
elective conditions. Experience gained in hepatectomies is needed as
in any program for liver transplantation from a living donor. Liver
transplantation in case of hepatoblastoma needs long-term evaluation.
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TAMOXIFEN VS. TAMOXIFEN-THALIDOMIDE FOR
ADVANCED HEPATOCELLULAR CARCINOMA
Ricardo Mondragón-Sánchez, MD, Elvira Gómez-Gómez, MD,
Nancy Martı́nez-González, MD, Alejandro Mondragón-Sánchez,
MD, Rigoberto Bernal-Maldonado, MD, Juan Manuel Ruı́z-Molina,
MD, Instituto Nacional de Cancerologı́a, Mexico City, Mexico;
Centro Medico ISSEMYM, Toluca, Mexico

Hepatocellular carcinoma is a common neoplasm that is usually diag-
nosed in an advanced stage when surgical resection or ablative thera-
pies are not indicated. Several treatments have been investigated.
However, there is no consensus for the treatment of these lesions.
To analyze the results with tamoxifen alone compared with tamoxifen-
thalidomide in patients with advanced hepatocellular carcinomas
treated in two Institutions in Mexico. A retrospective review of the
clinical files and the prospective database of patients with hepatocellu-
lar carcinoma who were treated with both forms of treatment were
analyzed. All patients were studied and treated by the same group of
surgeons under the same protocol. Two hundred eleven patients with
hepatocellular carcinoma were treated in the last 14 years, 34 (16%)
patients were included for analysis. Eighteen patients received tamoxi-
fen 40 mg/day (Group I) and 16 patients received tamoxifen 40 mg/
day plus thalidomide 100mg/day (Group II). Both groups were similar
in terms of gender, age, baseline performance status, and tumor size
and stage. Alpha-fetoprotein mean levels at the time of diagnosis

were 26,424 mg/dL (range 0.3 to 343,700), the mean size of the
tumor was 9.5 cm (range 1-16 cm). Of the patients treated with
tamoxifen in five patients (27.7%), the disease did not progress and the
rest of the group (72.3%)did not respond to the treatment. In thegroup
treated with tamoxifen-thalidomide six patients (37.5%) presented
with tumor progression, five patients (31.2%) presented with no dis-
ease progression, and two patients (12.5%) presented with tumor
regression. Two patients in group II presented with dermal lesions
that precluded the continuation of treatment. In this group a dramatic
improvement in status performance and quality of life was observed in
seven patients who respond to treatment. Tamoxifen-thalidomide is
well tolerated, has minimal secondary effects, and seems to be more
effective than tamoxifen alone in patients with advanced hepatocellular
carcinoma. However, a prospective randomized double-blind study
has to be performed in order to confirm our results.
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RADIOFREQUENCY ABLATION FOR UNRESECTABLE
LIVER LESIONS
Ricardo Mondragón-Sánchez, MD, Marı́a Nancy Martı́nez-
González, MD, Hector Murrieta-González, MD, Alejandro
Mondragón-Sánchez, MD, Elvira Gómez-Gómez, MD, Yuritzia
González-Espinoza, MD, Rigoberto Bernal-Maldonado, MD, Juan
Manuel Ruı́z-Molina, MD, Instituto Nacional de Cancerologı́a,
México City, Mexico; Centro Médico ISSEMYM, Metepec,
Mexico

Liver resection is the best form of treatment for most of the primary
and secondary liver tumors. Unfortunately, themajority of patients are
considered unresectable at the time of diagnosis. In recent years, a
number of different ablative such as percutaneous ethanol injection,
cryotherapy ablation and radiofrequency ablation have been described
in the literature.We sought to evaluate preliminary results of radiofre-
quency ablation for primary and secondary liver tumors. A retrospec-
tive review of the clinical files of patients treated with radiofrequency
ablation in two different hospitals was performed. Epidemiological
data, methods of diagnosis, and results of treatment including morbid-
ity and mortality were analyzed. From September 2002 to August
2004, 35 procedures were performed in 30 patients. Eighteen were
female and twelve males. The median age at the time of treatment
was 62 years (range 41-83 years); 53 lesions were treated and included
18 patients with hepatocellular carcinomas, four patients with breast
metastases, four with colorectal metastases, two neuroendocrine liver
metastases, one gallbladder carcinoma and one peripheral cholangio-
carcinoma. Nineteen patients were performed by laparotomy, seven
were percutaneous and four by a laparoscopic approach. The size of
the lesion range from 2 to 20 cm (mean, 5.6 cm). In 26, a single
ablative session was performed in three patients in two sessions, and
in one patient three sessions were performed. Medium time of ablative
therapywas 30.2minutes (range, 5-50min).Ambulatory procedurewas
performed in eight patients. In those operated the medium hospital
stay was three days (range, 2-5 days). Indications for ablative procedure
was the presence of cirrhosis in 18 patients, bilobular disease in six
that was an adjuvant to liver resection, due to a difficult locations in
patients with an increased operative risk, a palliative procedure was
performed in one patient. Two patients presented operative complica-
tions (6.6%) that included fever and abdominal pain, and liver failure
and fever in another patient. No mortality was recorded. Twenty-
three patients are still alive at a medium follow-up of one year and
seven patients died with tumor progression. Radiofrequency ablation
can be performed with low morbidity and mortality. Three different
approaches can be performed.
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A COMPARATIVE STUDY OF RESECTION OF
COLORECTAL AND NONCOLORECTAL LIVER
METASTASES
Ricardo Mondragón-Sánchez, MD, Elvira Gómez-Gómez, MD,
Marı́a Nancy Martı́nez-González, MD, Alejandro Mondragón-
Sánchez, MD, Rigoberto Bernal-Maldonado, MD, Juan Manuel
Ruı́z-Molina, MD, Instituto Nacional de Cancerologı́a, México City,
Mexico; Centro Médico ISSEMYM, Metepec, Mexico

Liver resection is a well-known procedure in colorectal metastases.
The experience for noncolorectal metastases is scarce. We sought to
compare results of surgical treatment of colorectal and noncolorectal
liver metastases. A retrospective review of the clinical files of patients
with colorectal and noncolorectal liver metastases was performed.
Epidemiological data and results of treatment including morbidity
and mortality were analyzed. From July 1995 to August 2004, 25 liver
resections in 23 patients with colorectal metastases were performed.
And 39 liver resections in 37 patients with noncolorectal metastases
were performed. The median age for this group was 42 years (range
from15to70years)ofwhom15weremales and22females.Theprimary
tumor was breast cancer in eight, testis in six, carcinoid in five, ovarian
in four, gastric in four, and miscellaneous in 12, In the group of
colorectal metastases, nine procedures were right hepatectomies, five
segmentectomies, four left hepatectomies, three left lateral segmentec-
tomies, two left trisegmentectomies and two right trisegmentectomies.
Intraoperative ultrasound (IOUS) was used in six patients (24%), the
main time of liver ischemia was 41 minutes (range from 20 to 100
minutes), the main trasoperative bleeding was 1272.6 ml (range from
20 to 4000 ml), the morbidity rate was 28% (n � 7), and mortality
rate was 4% (n � 1). The main follow-up was 26 months (range
from 4 to 68 months). In the group of non colorectal metastases 11
procedures were right hepatectomies, nine left hepatectomies, eight
segmentectomies, six right trisegmentectomies and five left lateral
segmentectomies. IOUS was used in 9 patients (23%), the main time
of liver ischemia was 39 minutes (range from 20 to 76 minutes),
the main trasoperative bleeding was 1289.4 ml (range from 30 to 4000
ml), the morbidity rate was 20.5% (n � 8), and mortality rate was
2.5% (n � 1). The main follow-up was 30 months (range from 4 to
104 months). Liver resection is a safe for metastastic disease. Survival
observed in these series is similar in both groups; however, prognostic
factors should be investigated in noncolorectal metastases in order to
do a better selection of cases.
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TRANSCATHETER ARTERIAL CHEMOEMBOLIZATION
WITH DEGRADABLE STARCH MICROSPHERES,
IRINOTECAN, AND MITOMYCIN-C IN PATIENTS
WITH LIVER METASTASES
Zenichi Morise, Atsushi Sugioka, MD, PhD, Junko Fujita, MD, PhD,
Sojun Hoshimoto, MD, Takazumi Kato, MD, Akitake Hasumi,
MD, PhD, Fujita Health University, Toyoake, Aichi, Japan

Degradable starch microspheres (DSM) provide transient occlusion
of small arteries and are thought to improve the therapeutic effect of
anticancer drug. Irinotecan (CPT-11) is one of the most effective
anticancer agents for adenocarcinoma, especially colorectal cancer
(CRC). We herein report cases with liver metastases treated with
transcatheter arterial chemoembolization with DSM, CPT-11, and
mitomycin-c (MMC) (DSM-CPT therapy). Five patients underwent
DSM-CPT therapy for the liver metastases originated from CRC for
4 and gastric cancer for 1. They all have advanced diseases which
are out of the indication for surgery initially (all have multiple liver

metastases spread out in thewhole liver and three have distantmetasta-
ses outside the liver). They were all male in the range of 42-78 (mean,
55.2) years old. Three of them had pretreatment histories with 5-FU
or related agents and 4 of them had combined systemic chemotherapy
at the period of DSM-CPT therapy. From 300 to 1200 mg (required
doses for stasis of whole blood flow of hepatic artery) of DSM, 80
mg of CPT-11, and 8 mg of MMC were used for single injection.
After 1-6 injections, 4 of them with CRC origin acquired partial
response (PR), which persisted more than 2 months, and the disease
made progression in 1 patient with gastric cancer origin. Two of
the PR patients underwent surgery after 2 months of the PR period.
CEA levels in 3 patients with PR (the other patient had a normal CEA
level) and CA19-9 levels in 4 patients with PR decreased to 16.1 and
19.3% of the level before treatment, respectively. DSM-CPT therapy
is a potential therapy for advanced livermetastases, especially as neoad-
juvant chemotherapy for the patients with CRC origin.
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COMBINATION STUDY WITH ERK EXPRESSION
EVALUATED PROPERTIES AND TREATMENT OF
HEPATOCELLULAR CARCINOMA
Shinji Osada, Yasuyuki Sugiyama, MD, PhD, Yosuke Adachi, MD,
PhD, Gifu University School of Medicine, Gifu, Japan

The aim of this study is to evaluate the properties of hepatocellular
carcinoma (HCC) from the combination study of extracellular signal
regulated kinase (ERK) with the other factors related to hepatocyte
growth factor (HGF) in tumor tissue. In the specimens of 30 HCC
patients, who were operated at our department for the most recent
two years, the induction values of HGF, c-Met, ERK and cyclin D1
were estimated by Western blot. 1) The expression values of ERK
and cyclin D1 proteins were significantly higher in the cases with
progressive tumors, such as histological type or the presence of intra-
hepatic metastasis (IM). And the ERK expression in tumor tissue was
correlated clearly with both tumor size and serum levels of HGF by
simple linear regression analysis. 2) The nontumor tissue level of
cyclin D1 was significantly higher in poor functional liver evaluating
due to ICGR15. 3) In the cases with overexpression level of ERK in
tumor compared with nontumor tissue, the histological finding was
noted more progressively; however, there was no similar tendency
with cyclin D1. In the cases with overexpression of HGF and c-Met,
the detection level of ERK was significantly higher, but not for cyclin
D1. The detected level of cyclin D1 was significantly higher in the
cases with overexpressed ERK in tumor tissue. 4. The relationship
between the values of ERK and c-Met was correlated, and IM presence
was detected more frequently in cases with high expression of ERK
and c-Met protein. And even after complete removal for visible IM
tumor, recurrence tumorsweredetectedwithin6months in7caseswith
both high expressions of ERK and c-Met protein. Under this concept,
the anatomical hepatectomy may be the preferred treatment to avoid
recurrence. The combination study of tumor expression of ERKmight
be useful to estimate the properties ofHCC, especially for the presence
of IM.
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A CASE OF MUCINOUS CHOLANGIOCARCINOMA
Yukiko Oshima, Nagoya Medical Center, Nagoya, Japan

Mucinous cholangiocarcinoma (CC) is a rare histological type of CC,
with a few cases reported so far. We encountered a 56-year-old Japanese
man with mucinous CC. He was hospitalized due to an abdominal
tumor. His medical history included rectal carcinoma at the age of
48. Computed tomography (CT) showed multilocular low density
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area in the left hepatic lobe. Magnetic resonance imaging (MRI)
showed low intensity on T1-weighted images and very high intensity
on T2-weighted images. Celiac angiogaraphy demonstrated that the
hepatic tumor was marginally hypervascular. We underwent the ex-
tended left lobectomy of the liver. The hepatic tumor grossly appeared
multicystic, but there were no apparent cysts. Histologically, it con-
sisted of adenocarcinoma cell nests floating in a mucinous lake and
it produced a large amount of mucin, but did not secrete mucin into
the bile duct. Mucinous carcinoma is seen in both cholangiocarcinoma
and rectal carcinoma. However, the pathologic diagnosis of his rectal
carcinoma was well-differentiated adenocarcinoma, so the diagnosis
of this hepatic tumor was mucinous cholangiocarcinoma.
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THE RELATIONSHIP BETWEEN INVASIVE
PHENOTYPE AND MICROVESSEL DENSITY (MVD)
IN COLORECTAL CANCERS AND THEIR LIVER
METASTASES
Rajasundaram Rajaganeshan, Ritchie Chalmers, Giles Toogood, P.
Lodge,David Jayne, Raj Prasad, St James’sUniversityHospital, Leeds,
United Kingdom

Colorectal cancers can be classified into infiltrative/pushing and liver
metastases into capsulated/noncapsulated based on their invasive
growth pattern. This study aimed to determine i) the relationship
between the invasive phenotypes of primary cancers and their metas-
tases and ii) the association between invasive phenotype and tissue
microvessel density (MVD). Twenty-one matched pairs of primary
colorectal cancer and liver metastases (ethical committee approved)
were subjected to H&E histochemistry and classified as infiltrative/
pushing (primary cancers) and capsulated/noncapsulated (liver metas-
tases). MVD in 2 defined areas (tumor center, invasive margin)
was analyzed by CD31 immunohistochemistry using the Lucia image
capture system.Seven of 21 (33%)primary cancerswere infiltrative and
14/21 (67%) pushing. Infiltrative cancers tended to form noncapsu-
lated and pushing cancers capsulated metastases. There was no differ-
ence in MVD between infiltrative/pushing cancers at the tumor
center, but infiltrative cancers had a higher meanMVD at the invasive
margin (152 [SEM 17.8] vs 102 [SEM 15.9]; P � 0.05). Similarly
there was no difference in MVD between capsulated/noncapsulated
metastases at the tumor center, but noncapsulated metastases had a
higher mean MVD at the invasive margin (138 [SEM 17.2] vs 76
[SEM 12.9]; P � 0.01). Colorectal cancers and their liver metastases
have invasive phenotypes with differingMVD patterns, with the more
aggressive infiltrative tumor characterised by a higher MVD at the
invasive margin.
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KASABACH-MERRITT SYNDROME IN GIANT
HEMANGIOMA OF THE LIVER—A CASE REPORT
Marcelo A. Ribeiro, Jr., MD, PhD, L.C. D’Albuquerque, L.R.
Mathias, Jr., F. Crescentini, E.F. Viana, E. Chaib, J.J. Gama-
Rodrigues,W.A. Saad, Sao LuizHospital and University of Sao Paulo,
Sao Paulo, Brazil

Kasabach-Merritt syndrome is a rare coagulation disorder with con-
sumption coagulopathy caused by vascular malformations. This rare
condition form of intravascular coagulation that can progress to a
secondary systemic fibrinolysis with fatal outcome for 20% to 30%
of the patients. Usually there is a thrombocytopenia secondary to
platelet trapping within the hemangioma. Surgical resection provides
the only consistently effective method of treatment and is indicated
for symptomatic lesions in patients with an acceptable surgical risk
and in lesions for which a diagnosis is equivocal despite appropriate

preoperative evaluation. A 37-year-old woman had a 7-year history
of abdominal distention and pain with a large mass in the right upper
quadrant also presenting peripheral edema and post prandial sensation
of fullness. Physical examination showed an upper-abdominal mass
extending from right hypocondrium to 20 cm below the umbilicus.
Laboratory studies disclosed thrombocytopenia (platelet count,
110.000 per cubic millimeter); prolongation of the prothrombin time
(42%) and decrease in the fibrinogen level. A computed tomography
scan showed a large, low-density mass in the right lobe of the liver
with compression of the inferior vena cava measuring 21 × 8 × 13 cm
and the smaller lesion 10 × 6 cm in the left lobe. The patient underwent
to a right hepatic lobectomy with no postoperative complication been
discharged after 5 days. The mass was a cavernous hemangioma
weighing 5 kg. In conclusion, this kind of disease is a rare condition
andwhen theKasabach-Merritt syndrome is present in associationwith
abdominal discomfort the surgical resection or even a liver transplanta-
tion can be indicated with safe results and improvement of quality
of life.
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RADIOFREQUENCY ABLATION OF PRIMARY AND
METASTATIC LIVER TUMORS—THE 4-YEAR
EXPERIENCE
Marcelo A. Ribeiro, Jr., MD, PhD, J.J. Gama Rodrigues, A. Habr-
Gama, E. Chaib, A.Z. Fonseca, G. D’Ipollito, W.A. Saad, Sao Luiz
Hospital and University of Sao Paulo, Sao Paulo, Brazil

Radiofrequency ablation of primary and metastatic liver tumors has
been shown to be one of the promising new modalities to treat or to
palliate liver tumors. It has beenused as a bridge to liver transplantation
aswell as an approach to recurrent tumors after resection.Wepresent a
series of 78 cases, 39 females and 39 males with a mean age of 61
years. RFA has been used either by laparotomy or percutaneouslly to
treat 117 lesions. There were 32 cases of hepatocellular carcinoma,
35 metastases of colorectal cancer and 11 cases of other tumors.
The mean number of lesions treated were 1.5 per case with an average
size of 3.6 cmper lesion. All liver segmentswere compromised specially
IV, VII, VIII. The morbidity was 28% and the mortality was 2.5%. In
20,5% of the cases we were able to find recurrence after the procedure,
with a mean time of 10.5 months. The RFA procedure is safe, can
be performed by different ways and in the group of patients who are
candidates to liver transplantation, while waiting for the organ. For
the metastatic diseases it does not substitute surgery but can be used
in patients who cannot be operated.
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LIVER METASTASES FROM LEIOMYOSARCOMA: AN
INDICATION FOR LIVER TRANSPLANTATION?
Burckhardt Ringe, MD, Michael Strong, MD, Jack Cohen, MD,
Michael Moritz, MD, William Meyers, MD, Drexel University
College of Medicine, Philadelphia, PA

The discussion about liver transplantation (LTx) for malignancies has
remained a hot topic and is as controversial today as compared to
some 25 years ago, when total hepatectomy was considered an ideal
treatment for nonresectable hepatobiliary tumors. Following periods
of overwhelming enthusiasm, and disappointment, most transplant
centers have learned that patient selection is crucial for tumor-free
long-term survival, despite the fact that most criteria used for selection
and assessment of prognosis are far from being uniform. With the
exception of neuroendocrine tumors, liver metastases have almost
never been accepted as indication for liver replacement.
This is a review of three of our own patients who had a liver trans-
plantation for nonresectable metastases from various mesenchymal
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Table 1.

Patient 1 Patient 2 Patient 3

Age at LTx (yr) 38 43 46
Gender Female Male Female
Previous medical/ 02/89 gastric resection choriocarcinoma 09/96 gastric resection leiomyosarcoma 08/03 Budd-Chiari syndrome
surgical history 05/91 neck tumor resection paraganglioma 07/00 liver metastases 03/04 liver tumors: biopsy leiomyosarcoma

05/97 liver tumors: biopsy epitheloid 09/00 chemo, TACE of the inferior vena cava
hemangioendothelioma
10/98 lung tumor resection chondroma

LTx 01/99 (standard technique) 11/00 (living donor, right lobe) 08/04 (cardiopulmonary bypass)
Preoperative diagnosis Epitheloid hemangioendothelioma liver metastases leiomyosarcoma liver metastases leiomyosarcoma
Postoperative diagnosis Gastrointestinal stroma tumor, Carney’s triad gastrointestinal stroma tumor same as preoperative
Status Alive, tumor-free alive, tumor free alive, tumor free

primary tumors within the last five years. What can be learned from
these cases? There are no large series of LTx for similar tumor entities,
so that the experience per se is interesting, especially since all three
patients had an obvious benefit from radical tumor removal. Although
the final diagnosis was different, there are a number of common
features: like younger age, unusual long previous medical histories
indicating specific tumor biology, difficulty to establish a clear diagno-
sis before transplantation, and total hepatectomy as the only chance
for long-termcure. Essential prerequisite for our decision in these cases
was assessment of the individual case as well as exclusion of any
extrahepatic malignant disease. In conclusion, presentation of a patient
with liver metastases alone does not always justify the principle exclu-
sion from transplantation (Table 1).
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CURRENT RADIOFREQUENCY TECHNOLOGIES IN
LIVER ABLATIONS: WHICH IS THE BEST?
Andzej K. Buczkowski, MD, David F. Schaeffer, MD, PhD, Suresh
Babu, MD, David A. Owen, MD, Stephen W. Chung, MD, PhD,
Charles H. Scudamore, MD, Audrey Spielmann, MD, Stephen G.
Ho, MD, University of British Columbia, Vancouver, BC, Canada

Surgical removal of hepatic malignancy has been the treatment of
choice for liver malignancies. With advent of interstitial therapies the
indications for tumor treatment have been extended. The most recent
advances in radiofrequency technology improved short- and long-
term outcomes in patients with livermalignancy previously considered
unresectable. RF is considered to be reliable, reproducible and rela-
tively safemethodof ablation.Direct comparisonhasbeenattempted to
improve indications regarding the choice of RF technology. Six adult
pigs (mean weight 220 lbs) were used in this study. Three currently
available RF (Tyco Healthcare Group, Boston Scientific, and RITA
Medical) probes were used in the study. Each of the probes was used
in three different positions in the liver on the rotation base. Each of
the ablations was repeated in the same place twice. The probes were
used according to the user manual at all times. The efficacy of
the ablation was evaluated by contrast enhanced biphasic liver CTwith
3-D reconstruction and volume rendering for each of the ablations.
Volumetric results were compared to gross pathology findings. Each
ablation area was identified, removed from the surrounding tissue and
then volumetric measurements utilizing Archimedes principles were
conducted. In total 18 ablations were performed. Each technology
was used six times. All CT and pathology findings are currently being
calculated and will be available in November 2004. This is first North
American study focusing on direct evaluation and comparison of avail-
able RF technologies and their efficacy in any model.
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PREDICTORS AND OUTCOMES FOR EARLY
RECURRENCE AFTER LIVER RESECTION FOR HCC
Shimul A. Shah, MD, Charles J. Vollmer, Jr., MD, David R. Grant,
MD, Robin D. Kim, MD, Mark S. Cattral, MD, Bryce R. Taylor,
Steven Gallinger, MD, Paul D. Greig, MD, Toronto General
Hospital, Toronto,ON,Canada; Beth IsraelDeaconessMedical Center,
Boston, MA

Early recurrence (�1 year) after liver resection is one of the most
important factors that impact the prognosis of patients with hepatocel-
lular carcinoma (HCC). We sought to determine factors that predict
for early recurrence (ER) of HCC and examine the outcomes thereaf-
ter. From March 2001 to June 2003, 56 patients underwent liver
resection for HCC at our institution and were prospectively followed
for 24 months. Preoperatively, all patients underwent viral serologies,
triple-phase CT and ultrasound to evaluate for cirrhosis and tumor
characteristics, and ICG clearance to assess hepatic function. Patients
who developed ER were compared with those who remained disease
free �1 year. Patient, tumor, operative, and treatment characteristics
were evaluated and tested for their prognostic significance by univari-
ate andmultivariate analysis using the log rank, t test, and Cox propor-
tional hazards models. Time to recurrence and survival were
determined by Kaplan-Meier analysis. The initial procedure under-
taken in all patients was surgical hepatectomy; 21 patients (38%)
developed ER, 31 (55%) remained disease free for more than 1 year,
and 4 (7%) were omitted from evaluation due to early death. Median
survival after initial hepatic resection for those with early recurrence
was 27 months and two-year survival was 54%. There were no deaths
in the same time period in the disease-free group (100% 2-year sur-
vival, P 5 cm, cirrhosis, pathologic vascular invasion and microscopic
positive margins (P � 0.05). Operative factors including blood loss,
use of the Pringle maneuver, and operative resection were not pre-
dictive. Only vascular invasion and microscopic margins on final pa-
thology were significant by multivariate analysis (P � 0.05), with
a positive predictive value of 77% and 73%, respectively. A retrospec-
tive review of preoperative imaging showed vascular invasion in only 1
of 10 patients with microscopic venous invasion. After ER, 11 patients
(52%) underwent additional therapy (4 salvage resection, 3 RFA, 2
TACE, 2 transplantation) with significant prolongation of median
survival compared to chemotherapy alone (2-year survival 73% vs.
37%; P � 0.05). Early recurrence after liver resection for HCC
occurs frequently and is the leading cause of death within two years.
Aggressive adjuvant treatment may prolong survival. The high rates of
recurrence in patients with vascular invasion and/or positive margins
suggest this group should be targeted for clinical trials of adjuvant
therapies.
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CLINICAL AND HORMONAL CHARACTERISTICS OF
BILIARY CYSTADENOMAS
Timothy Sielaff, MD, PhD, Jason Daniels, MD, Kambiz Kosari, MD,
James Coad, MD, Virginia Piper Cancer Institute, Minneapolis, MN;
University of Minnesota, Minneapolis, MN; University of West
Virginia, Morgantown, WV

Biliary cystadenomas are rare cystic neoplasms of the liver. A premalig-
nant potential is cited as a reason for resection, but the biological
behavior is unclear. The purpose of this study is to elucidate the
clinical characteristics, surgical management and histopathology of
these tumors (including comparison with cystadenomas of other
organs). Twelve patients with resected biliary cystadenomas (BCA)
were identified (10 F:0 M; median: age 48 years; size: 10 cm; all
mucinous-type). Preoperative imaging included ultrasound, CT and/
or MRI. The principal surgical approach was enucleation. For histo-
pathological comparison, 10 pancreatic cystadenomas (PCA; 7 F:3 M;
median age: 60 years; size: 6 cm; 7 mucinous and 3 serous-type) and
10 matched ovarian cystadenofibromas (OCA; median age: 51 years;
size: 8 cm; 3 mucinous and 7 serous-type) were also stained with a
panel of immunohistochemical probes including estrogen (ER) and
progesterone receptors (PR) and CD-117 (c-kit). The majority of pa-
tients were symptomatic and 25% had a previous failed drainage
attempatient Concurrent hormonal therapy was noted in 75% of
patients. Rapid growth was seen in one patient receiving hormonal
infertility therapy. Complete excision was found to be curative. Enu-
cleation in the plane of compressed liver tissue was associated with
fewer complications than resection. Histopathology demonstrated no
evidence of severe dysplasia or carcinoma in any of the 12 patients.
Epithelial and stromal staining characteristics are shown in theTable 1.
BCA epithelia were all negative for estrogen and progesterone recep-
tors, while the stroma was positive: ER 70%, PR 60%. The BCA and
PCA stroma additionally had myofibroblastic features with uniform
SMA positivity and approximately one-third expressing CD10. A
strong role for a hormonal pathogenesis of biliary cystadenomas, with
growth mediated through stromal, rather than the epithelial prolifera-
tion, is suggested. Management remains complete surgical resection.

Table 1. Stromal Staining (%)

Epithelium Epithelium Stroma Stroma
ER � PR � ER � PR � c-kit

BCA 0 0 70 60 0
PCA 0 0 80 40 40
OCA 0 0 100 60 0
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ONCOLYTIC HERPES SIMPLEX VIRAL THERAPY IS
EFFECTIVE IN THE TREATMENT OF
HEPATOCELLULAR CARCINOMA CELL LINES
Tae-jin S. Song, MD, David P. Eisenberg, MD, Prasad S. Adusumilli,
MD, Michael Hezel, MD, Yuman Fong, MD, Memorial Sloan
Kettering Cancer Center, New York, NY

The rising incidence of hepatocellular carcinoma (HCC) in western
countries, in combination with the poor prognosis offered by present-
day treatment modalities, necessitates novel therapies. Oncolytic
herpes simplex type-1 viruses (HSV-1) are replication-competent,
attenuated viruses that selectively replicate within cancer cells and
have been shown to be effective in the treatment of a wide variety
of experimental human malignancies. We sought to investigate the

potential use of an oncolytic herpes virus in the treatment of primary
hepatocellular carcinoma. All known commercially available sixteen
human HCC cell lines from western and eastern origin were studied.
Twelve of the sixteen cell lines are positive for hepatitis Bx protein.
G207 is an attenuated, replication-competent, second-generation
oncolytic herpes simplex virus genetically engineered to selectively
replicate within cancer cells and is currently in clinical trials. All HCC
cell lines were infected with G207 at multiplicities of infection (MOI)
of 0.01, 0.1, and 1. Lactate dehydrogenase cytotoxicity assay was used
to determine cell line viral sensitivity to G207. Further, cell lines were
examined for their ability to support viral replication in vitro via viral
plaque assay. By day 7, three of four cell lines of western origin
(Hep3B, PLC5, and HepG2) were highly sensitive to G207 viral
oncolysis (95 � 3%, P � 0.01) at an MOI of 1. Eight of twelve
cell lines of Asian origin (SNU-182, SNU-387, SNU-886, SNU-
878, SNU-368, SNU-449, SNU-739, and SNU-761) demonstrated
moderate-to-high sensitivity to viral oncolysis (65 � 21%, P � 0.01)
at an MOI of 1. In the highly sensitive cell line Hep3B, there is a
2500-fold increase in viral titer even when infected at an MOI of 0.01
(P � 0.01). Human hepatocellular carcinoma cell lines are effectively
lysed and support viral replication of the oncolytic herpes virus G207
at a clinically achievable infective dose. Our data suggest that oncolytic
HSV therapy may have a role in the future treatment of hepatocellu-
lar carcinoma.
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LESS THAN ONE-THIRD U.K. HEPATOMA (HCC)
PATIENTS PRESENT WITH POTENTIALLY
RESECTABLE DISEASE, AND DIAGNOSTIC BIOPSY
COMPROMISES LONG-TERM SURVIVAL FOR THOSE
WITH RESECTABLE TUMORS
Asma Sultana, MBBS, Shazeb Chaudhry, MBBS, Clare Byrne, MS, RN,
Paula Ghaneh, MD, Graeme John Poston, MBBS, Royal Liverpool
University Hospital, Liverpool, United Kingdom; University of
Liverpool, Liverpool, United Kingdom

HCC accounts for 90% of all primary liver cancers, 80% arising
against a background of chronic liver disease (usually cirrhosis); 90%
of HCC patients have elevated serum alpha-fetoprotein (AFP). Non-
specialist centres biopsy liver lesions in high risk patients to establish
a diagnosis. The aims of this study were to 1) assess the percent of
UK patients presenting with incurable disease and 2) examine the
impact of preoperative biopsy on survival in patients with resect-
able HCC.We conducted a retrospective analysis of a single cohort of
72 HCC patients presenting to a single tertiary center. Patients were
considered unresectable because of multifocal disease, nonresect-
able tumor, Childs grade B and C cirrhosis, distant metastases, unfit
for or declined surgery. In patients undergoing curative treatment
(hepatectomy, RFA, cryosurgery and transplant) preoperative biopsy
was noted. Mean age was 64 (41-85) years. Twenty-seven underwent
potentially curative treatment. Of the 45 unresectable patients, 15
received chemotherapy � chemo-embolization, 30 received best sup-
portive care. Reasons for unresectability:multifocal disease confined to
the liver:32, 3presentedwith spontaneousHCCruptureandperitoneal
tumor spillage, 1 was unfit for surgery because of poor ASA status, 7
had more than 1 reason. In 2 patients R0 resection was not possible
because of vascular invasion. Of 27 patients (all with elevated AFP)
considered potentially curable, 14 underwent preoperative biopsy.
Survival of patients undergoing potentially curative treatment with
or without preoperative biopsy is as follows (Table 1). Unlike most
FarEast series, themajority ofHCCcases in our practice are idiopathic
in etiology. Although screening programmes exist for patients at high
risk of developing HCC, most tumors are unresectable at presentation
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for reasons other than technical inability to achieve R0 resection. Pre-
operative diagnostic biopsy significantly compromises the survival of
the small number (�33%) of patients who are considered potentially
curable. We strongly recommend that suspected HCC should not be
biopsied before referral to specialist center.

Table 1.

Survival No Biopsy % Biopsy %

1 year 85 65
2 years 82 57*
3 years 78 41*
4 years 76 27*
5 years 71 23*

*P � 0.05.
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PRIMARY MYXOID LEIOMYOSARCOMA OF THE
LIVER BY SURGICAL TREATMENT IN ADULT:
REPORT OF A CASE
Tomohiro Takenoue, MD, PhD, Kuniko Iihara, MD, PhD, Sadao
Asakuma, MD, Sadao Ikeda, MD, PhD, Kazuyoshi Watanabe, MD,
Sadayoshi Yoshinoya, MD, PhD, Maki Sugimoto, MD, PhD, Hideki
Yasuda, MD, PhD, Hiroshi Yasuhara, MD, PhD, Department of
Surgery, Teikyo University Ichihara Hospital, Chiba, Japan;
Department of Pathology, Kyorin University Hospital, Tokyo,
Japan; Department of Surgery, Minami-Yamato Hospital, Kanagawa,
Japan; Department of Urology, Kyorin University Hospital,
Tokyo, Japan; Department of Internal Medicine, Minami-Yamato
Hospital, Kanagawa, Japan

An 83-year-old woman was admitted because of right hypochondral-
gia. Close examination revealed giant liver tumor mainly in the right
lobe composed of solid and cystic lesion. At first liver metastasis of
rectal carcinoma was suspected by her past history. However, cytology
and needle biopsy did not show malignant findings. The size of the
tumor increased and tumor resection was performed. Microscopical
findings revealed that the tumor was leiomyosarcoma mainly com-
posed of myxomatous stroma. This is the third case of myxoid type of
primary hepatic leiomyosarcoma and we experienced the first surgical
treatment of hepatic myxoid leiomyosarcoma on English literature.
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SMALL HEPATOCELLULAR CARCINOMA: DIAGNOSIS,
SURGICAL OUTCOME, AND PROGNOSTIC FACTORS
CORRELATED WITH POSTOPERATIVE SURVIVAL
Fusheng Wu, MD, Zhejiang University School of Medicine,
Hangzhou, China

Early detection and resection of hepatocellular carcinoma (HCC) are
key measures to prolong survival of patients. However, these patients
often have a risk of tumor recurrence or death from liver dysfunction.
Therefore it is important to determine which clinicopathologic factors
are related to the long-term prognosis after resection of small HCC.
This study was designed to summarize the experience of diagnosis and
surgical resection for small HCC, analyze the prognostic factors
affecting postoperative survival in patients with small HCC. 105 pa-
tients undergoing resection for small HCC between 1986 and 2003
were followed up for more than half a year and reviewed retrospec-
tively. Diagnostic value of preoperative image examinations was evalu-
ated. Nine clinicopathologic factors: preoperativeα-fetoprotein (AFP)

level, liver cirrhosis, Child-Paugh score, tumor size (�2 cm vs. 	2 cm)
and number (single vs. multiple), capsula formation, portal vein tumor
thrombi (PVTT), Edmondson tumor grade and surgical margin,
correlated with survival were analyzed by log-rank and Cox regres-
sion tests. The overall cumulative 1-, 3-, 5-, 7-, and 10-year survival
rate was 86.5%, 70.3%, 55.2%, 51.8%, and 36.3%, respectively. The
median overall survival was 113 months. Up to the time of follow-
up, 36 patients had intrhepatic recurrence, 2 distantmetastases postop-
eratively and 34 died. The causes leading these patients to death were
hemorrhage from esophagogastric varices in 4, liver failure in 1, distant
metastases in 2, intrahepatic recurrences or metastases in others.
Twelve patients of the recurrent HCC underwent repeated tumor
resection, of which, one died of hemorrhage from esophagogastric
varices on 2 weeks postoperatively, the cumulative 1-, 3-, and 5-year
survival rate of other 11 patients was 78.7%, 45%, and 33.8%, respec-
tively, and median overall survival 31 months after the re-operation.
Kaplain-Meier and multivariate Cox regression tests indicated that
Child-Paugh score B. and C, tumor more than 2 cm in diameter,
PVTT and multiple lesions (including satellitic lesions) were adverse
factors affecting postoperative survival. Limited hepatectomy with a
margin width of at least 1 cm is an appropriate surgical approach.
Adverse preoperative Child-Paugh score and intrahepatic recurrences
postoperatively are main factors resulting in death of patients with
small HCC.
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A B16 MELANOMA CELL LINE THAT EXCLUSIVELY
METASTASIZES TO THE LIVER
Kiyoshi Yoshimura, Ajay Jain, MD, Yukihiko Kato, MD, Linday Sue
Laird, Drew M. Pardoll, MD, PhD, Richard David Schulick, MD,
Johns Hopkins Medical Institutions, Baltimore, MD

B16 is a melanoma cell line derived from B6mice. We have developed
a hepatic metastasis model in which mice develop hepatic metastases
after tumor challenge into the spleen. However, when we use a B16
F0 melanoma cell line in this model, the mice develop metastases
throughout the body in addition to the liver. In this set of experi-
ments, we have selected a substrain with a high affinity tometastasize to
the liver. We are trying to define the differences between the substrain
with high affinity to the liver and the parental strain. A murine model
of tumor liver metastases was created by anesthetizing C57BL/6 mice,
dividing their spleens into two hemispleens, injecting 105 B16 cells into
one of the hemispleens, and then removing the injected hemispleen,
leaving a remnant uncontaminated functional hemispleen. Two weeks
later, the mice were sacrificed and tumor was harvested from their
livers and cultured. These cells were then used to challenge mice
again in the above hepatic metastasis model. Substrains were passaged
up to 8 times in this fashion to yield B16 KY8 that had a high
affinity to metastasize to the liver. Strain B16 KY8 (which had been
previously passaged 8 times in the hepatic metastasis model) would
only metastasize to the liver, and never into the peritoneal cavity or
lungs, as the parental strain commonly did (Fig. 1). In a hepatocyte
attachment assay, the B16 KY8 cells densely adhered to a monolayer
of hepatocytes, whereas the parental B16 F0 strain did not. Flow
cytometry analysis did not demonstrate differences in ICAM-1,
VCAM-1, LECAM-1, PECAM-1, LFA-1, CXCR4, and CCR5 adhe-
sion and chemokine receptor surface molecules. We have established
a strain of B16 melanoma cells that has a high affinity to metastasize
to the liver. This strain densely adheres to hepatocytes, whereas,
the parental strain does not. We have not detected differences in cell
surface markers that are involved in the metastatic process. We
will compare the two strains using gene chip technology focusing on
genes involved in metastases.
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HISTOLOGIC CLASSIFICATION OF REMNANTS OF
HEPATIC METASTASES FROM COLORECTAL
CANCER FOLLOWING CHEMOTHERAPY
Tammy L. Znajda, MD, Shinichi Hayashi, MD, Peter J. Horton,
MD, John B. Martinie, MD, Prosanto Chaudhury, MD, Jeremy R.
Jass, MD, MBBS, Victoria A. Marcus, MD, FRCP, Peter Metrakos,
MD, McGill University, Montreal, PQ, Canada

Accepted management for colorectal cancer (CRC) involves resection
of the primary tumor followed by adjuvant therapy. Debate continues
over the ideal order of chemotherapy and hepatic metastatectomy.
While chemotherapy is intended to minimize tumor bulk, information
about local histologic change is lacking. We sought to determine if
preoperative chemotherapy aimed at CRC liver metastases can result
in complete pathologic response and replacement with scar tissue.
The Hepatobiliary Database at the Royal Victoria Hospital, McGill
University, was searched for patients with CRC liver metastases
treated between December 2003 and September 2004. Forty-one
patients were identified and their charts reviewed. Those who received
chemotherapy prior to liver resection (oxaliplatin or irinotecan) were
further evaluated. Resected liver specimens were re-examined by
pathologists (SH, JJ, VM) and categorized according to histologic
changes seen. Of 41 patients (mean age 59 � 13 years), 13 did not
receive the preoperative chemotherapy protocol, 5 were unresectable,
and 2 had no available specimen. The remaining twenty specimens
were classified based on the proportion of viable tumor, dirty necro-
sis, mucin and fibrosis. Calcification and granuloma formation were
graded (0 to 3). Forty-three tumor nodules were identified, giving an
average number of 2.15 tumor foci per patient. Seventy percent were
moderately differentiated and the average size was 1.8 � 1.7 cm.
The mean composition of these nodules was dirty necrosis 27.8 �

37.4%, mucin 17.0 � 34.0% and fibrosis 31.9 � 34.4%, with viable

tumor only 23.3 � 28.2%. The average grades of calcification and
granulomawere 0.4� 0.8 and 0.3� 0.7, respectively. In some patients,
lesions seen on imaging were not identified on pathologic review.
One patient with four lesions on the preoperative CT-scan had none
identified on pathology. In another, one focus of adenocarcinoma was
found from 11 lesions seen on pretreatment imaging, along with
multiple areas of mucin pooling. Oxaliplatin and irinotecan demon-
strate benefit for CRC hepatic metastases and should be offered to
all patients prior to liver resection. In some patients metastases are
obliterated completely, but in others remnants of uncertain malignant
potential (RUMP) remain. Further investigation is required to deter-
mine the natural history of these RUMP lesions, and the ability to
predict the subtype of a given RUMP lesion from the histology of
the primary tumor.
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MANAGEMENT OF TYPE III AND IV MIRIZZI
SYNDROME
Armen Aboulian, MS, David K Imagawa, MD, PhD, University of
California, Irvine Medical Center, Orange, CA

Mirizzi syndrome, first described in 1948, is an uncommon complica-
tion of longstanding cholelithiasis. Many cases have been reported
presenting earlier in the course of the disease as Mirizzi Type I*
(external compression of common bile duct without cholecystobiliary
fistula) or Type II (with cholecystobiliary fistula involving less than
one-third of the circumference of the common bile duct). However,
little data exists regarding later presentation of the disease, described
as Mirizzi Type III (erosion involving up to two-thirds of the circum-
ference of the common bile duct) or IV (complete destruction of the
entire wall of the common bile duct). We reviewed 1104 total cases
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of open and laparoscopic cholecystectomies performed at a single
university institute in the last six years. We report 3 cases of Type III
Mirizzi syndrome and one case of Type IV, all occurring in the last
twoyears.Allpatientswere femalewithanaverageageof70.3at the time
of surgery. All had a previous diagnosis of uncomplicated cholelithiasis,
the earliest diagnosis made 27 months prior to the operation. All
patients presented with obstructive jaundice and underwent an endo-
scopic retrograde cholangiopancreatogram (ERCP), which demon-
strated impacted stones in the biliary system. Laparoscopic
cholecystectomy was initially attempted, then converted to open with
the realization of the extent of the disease and confirmation of Type
III or IVMirizzi syndrome. Treatment consisted of either hepaticojej-
unostomy or choledochojejunostomy. All Type III patients were dis-
charged from the hospital in approximately one week with no major
complications. The single Type IV patient remained in the hospital
for two weeks with a small anastomotic leak and also required a second
ERCP to release an impacted stone in the ampulla of Vater, which
was causing ongoing pancreatitis. There have been no late complica-
tions. In cases such as these with later presentation and extensive
involvement of the common bile duct, we adhere to the practice that
Mirizzi syndrome Types III and IV should be treated with open
exploration of the effected area with a bilioenteric anastomosis. *Stag-
ing based on the “unifying classification” for Mirizzi syndrome pub-
lished by A. Csendes et al. in Br J Surg, 1989.
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LAPAROSCOPIC COMMON BILE DUCT EXPLORATION
(LCBDE) FOR DIFFICULT STONES
Mohan Narasimhan, P. Kumar, Rajesh Nambiar, Abhiram Paranjape,
Ramesh Ardhanari, MS, Meenakshi Mission Hospital and Research
Centre, Madurai, India; Meenakshi Mission Hospital and Research
Centre, Madurai, India

A retrospective analysis of LCBDE patients was done from 1998 to
2004. A total of 52 patients who underwent LCBDE were analyzed.
The patients were divided into two groups: Group A, from 1998 to
December 2001, and Group B, from January 2002 to present. In
group A 18 patients underwent LCBDE. There were 3 conversions
to the open procedure. One patient had a post-LCBDE retained stone
and had ‘T’ tube track extraction. All patients had latex T’ tubes
placed in this period. Six patients had post ‘T’ tube removal bile
leakage, which settled on its own. Since January 2002 (group B) a
new policy of taking out large stones (�1.5 cm) electively by LCBDE,
placement of nasobiliary drain (NBD), and primary closure of duct
was adapted. In this period 34 patients underwentLCBDE.All patients
had their bile ducts clearedof stones. All but twopatients hadpreopera-
tive NBD placed. The CBD was primarily closed in these patients.
Three patients underwent laparoscopic choledochoduodenostomy.
The group B. had no conversions but one patient had hand-assisted
choldochoduodenostomy (CD). One patient after CD had postopera-
tive bile leak which settled down. One patient died of acute myocardial
infarction on third postoperative day. The NBD helped by achieving a
water-type closure ofCBD. It was removed after 24-48 hours following
NBDgram. The patients did not need a second ERCP for stent re-
moval. It is our belief that elective LCBDE for difficult stones with
preoperative NBD placement is a safe and effective management.
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BOUVERET’S SYNDROME: A RARE COMPLICATION
OF GALLSTONES
Kongkrit Chaiyasate, MD, Michael Jacobs, MD, Sumet Silapaswan,
MD, Vijay Mittal, MD, Providence Hospital, Southfield, MI

Fig. 1.

Bouveret’s syndrome is an unusual presentation of duodenal obstruc-
tion caused by the passage of a large gallstone through a cholecystodu-
odenal fistula. The symptomatology of patients with Bouveret’s
syndrome can be nonspecific. Physical signs are consistent with those
found in patients with gastric outlet obstruction. Plain radiography,
abdominal ultrasound, and CT scan can be helpful, but endoscopy re-
mains the mainstay of diagnosis and moreover, has added advantage of
being therapeutic in some instances, especially in patients with high
surgical risk. Surgical intervention, however, is generally the most
accepted form of treatment. Controversy still exists between simple
enterolithotomy and enterolithotomy in association with cholecystec-
tomy and correction of the internal fistula as a one- or two-stage
procedure. We reported the case of 72-year-old women with Bouver-
et’s syndrome who underwent a one-stage surgical management
after unsuccessful endoscopic retrieval (Fig. 1).
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NONALCOHOLIC FATTY GALLBLADDER DISEASE:
THE INFLUENCE OF DIET
Matthew I. Goldblatt, MD, Deborah A. Swartz-Basile, MD, Hayder
H. Al-Azzawi, MD, Khoi G. Tran, MD, Attila Nakeeb, MD, Henry
A. Pitt, MD, Ohio State University Medical Center, Columbus, OH;
Medical College of Wisconsin, Milwaukee, WI; Indiana University
School of Medicine, Indianapolis, IN

The obesity epidemic has contributed to an increased prevalence of
gallstones and a higher percentage of chronic acalculous cholecystitis.
In addition, obesity is associated with Type II diabetes and hyperlipid-
emia. We have previously reported an inverse relationship between
gallbladder contractility and serum glucose, insulin, cholesterol, and
triglycerides in murine models of obesity. However, the relative role
of insulin resistance and gallbladder fat infiltration in this phenomenon
remains unclear. Therefore, we tested the hypothesis that gallbladder
wall lipids are related to obesity and diet and are inversely correlated
with gallbladder contractility. One hundred lean control and 36 obese
leptin-deficient 8-week-old femalemice were fed either a trace choles-
terol, low fat chow diet or a 1.0% cholesterol (XOL), 15% butterfat
diet for four weeks. After an overnight fast, a cholecystectomy was
performed. Gallbladders were frozen, pooled into groups of 3-10, and
subsequently analyzed for free fatty acids (FFA), phospholipids (PL),
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total cholesterol (TC) and triglycerides (TG). Gallbladder wall lipids
in µg/mg are as in Table 1. These data suggest that 1) obese mice
have markedly increased gallbladder lipids and that a high cholesterol,
high fat diet 2) increases gallbladder lipids in leanmice but 3) decreases
gallbladder fatty acids, phospholipids and cholesterol in obese mice.
Prior studies have documented similarly decreased gallbladder
response to neurotransmitters in obese mice on a chow diet as well
as lean and obese mice on a high cholesterol, high fat diet. Therefore,
we conclude that leptin-deficient obesity and/or a high fat diet causes
nonalcoholic fatty gallbladder disease (NAFGD) which is manifested
by diminished gallbladder contractility.

Table 1.

Strain Lean Chow Lean XOL Obese Chow Obese XOL

FFA 18.5 ± 2.3 14.5 ± 2.1 76.9 ± 21.8* 16.7 ± 1.5†
PL 13.8 ± 2.7 10.5 ± 0.7 38.9 ± 5.5* 18.9 ± 2.4†§
TC 3.0 ± 0.8* 10.2 ± 0.3 9.8 ± 1.8 5.9 ± 1.0†
TG 2.8 ± 0.8 4.3 ± 1.0 42.3 ± 16.5# 40.5 ± 11.0#

*P�0.01 vs Other Groups.
§P�0.05 vs Lean XOL.
†P �0.01 vs Obese Chow.
#P�0.01 vs Lean Chow and XOL.
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PIOGLITAZONE DOES NOT IMPROVE
GALLBLADDER MOTILITY IN LEPTIN-DEFICIENT
OBESE DIABETIC MICE
Shannon Graewin, Carol L. Svatek, Deborah A. Swartz-basile, PhD,
Henry A. Pitt, MD, Medical College of Wisconsin, Milwaukee, WI

Obesity and diabetes are major risk factors for the development of
cholesterol gallstones. Pioglitazone (PGZ) is an oral PPARγ agonist
that increases insulin sensitization in diabetes. PGZ has been shown to
reduce hepatic fat in leptin-deficient (Lepob) mice and improve NASH
in humans. PGZ redistributes fat from central organs to the periphery,
buta sideeffect isweightgain.Previous studies fromour laboratoryhave
shown that both leptin-deficient (Lepob) and leptin-resistant (Lepdb)
obese diabetic mice and leptin-normal nonobese diabetic (NOD) mice
have decreased in vitro gallbladder motility compared to lean, nondia-
betic mice.We have also shown that administration of leptin to leptin-
deficient (Lepob) and ciliary neurotrophic factor to leptin-resistant
(Lepdb) mice reverses obesity and hyperglycemia and restores gallblad-
der motility. Therefore, we hypothesize that pioglitazone would cause
weight gain, lower serum glucose, and restore gallbladder contractility
in leptin-deficient (Lepob) mice. 25 Lepob 8-week-old mice were fed
an AIN-93M (n � 13) or a 0.03% PGZ added AIN-93M diet (n �
12) for 4 weeks. Food intake was measured weekly. At 12 weeks,
mice were weighed, underwent cholecystectomy, and glucose levels
were measured. Intact gallbladders were mounted in a 3 ml muscle
bath and stimulated with acetylcholine (ACh) and cholecystokinin
(CCK). Data were analyzed by 2-way ANOVA and Student-
Newman-Kuels t-tests. These data suggest that pioglitazone given to
obese diabetic mice causes 1) significant weight gain, 2) no significant
reduction in serum glucose, and 3) no improvement of gallbladder
motility. Weight gain in the obese mice suggests an adequate dose
of pioglitazone.However, failure to improve diabetes and/or amotility
defect that is not related to gallbladder fat may explain why pioglita-
zone did not improve gallbladder function (Table 1).

Table 1.

Glucose ACh 10�5 M CCK 10�8 M
Group Wt (g) (mg/dl) (N/cm2) (N/cm2)

Lepob 46 � 0 407 � 23 .40 � 0.07 0.97 � 0.14
Lepob � PGZ 52 � 1* 351 � 37 .29 � 0.06 0.78 � 0.10

*P � 0.01 vs Lepob.
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TWO-STAGE VERSUS SINGLE STAGE MANAGEMENT
OF CHOLELITHIASIS AND COMMON BILE DUCT
STONES: A PROSPECTIVE, RANDOMIZED TRIAL
CristianoGermano SigismondoHuscher,MD, Cecilia Ponzano,MD,
Massimiliano Di Paola, MD, Achille Recher, MD, Azienda
Ospedaliera San Giovanni-Addolorata, Rome, Italy

While laparoscopic cholecistectomy (LC) is widely accepted as the
treatment of choice for symptomatic gallstones, the management of
patients with associated common bile duct (CBD) stones is still contro-
versial. Following magnetic resonance colangio-pancreatography
(MRCP) confirmation of the presence of CBD stones and cholelithia-
sis, 39 patients were recruited to a prospective randomized clinical
study. The patients were randomized to two groups. Group A (21
cases) had a preoperative endoscopic retrograde cholangiopancreatog-
raphy (ERCP) with endoscopic sphincterotomy (ES) followed by LC
in the same hospital admission. Group B. (18 cases) had a one stage,
rendezvous technique with simultaneous LC and ERCP facilitated by
a guide wire passed down the cystic duct. The primary end point was
hospital stay. Secondary end points included the rate ofCBD clearance
as well as morbidity and mortality rate. Hospital stay was significantly
shorter in group B. than in group A: 9.6 � 2.9 days in group A vs
5.4 � 2.4 in group B (P � 0.0001). The rate of CBD clearance after
one ERCP was 90.4% (95% CI � 69.6-98.9) for group A and 100%
(95% CI � 81.5-100) for group B. Morbidity rate was 4.7% in group
A and 16.6% in group B. (P � NS, OR � 3.09). No deaths occurred
in either group. The management of CBD stones is currently still
under evaluation. The rendezvous technique provides an effective
treatment because it offers the advantages of a greater patient’s compli-
ance and shorter postoperative hospitalisation, while the main disad-
vantage of this approach may be the prompt availability of an
endoscopic team. Furthermore, an accurate standardization of the
surgical technique is mandatory when this procedure is chosen: the
positioning of the trancystic wire reduces the number of unsuccessful
attempts in cannulation of the papilla, thus minimizing the risk of
complications, and the positioning of an enterostate on the first jejunal
loop eliminates the risk of conversion due to excessive bowel insuf-
flation.
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PREOPERATIVE ENDOSCOPIC SPHINCTEROTOMY
AND LAPAROSCOPIC CHOLECYSTECTOMY
FOR THE MANAGEMENT OF
CHOLECYSTOCHOLEDOCHOLITHIASIS
Hiroaki Kuroda, MD, PhD, Yoshito Ikematsu, MD, PhD, Hiroki
Moriuchi, MD, Keigo Goto, MD, Takao Yamamoto, MD, PhD,
Yoshiro Nishiwaki, MD, PhD, Hideo Kida, MD, PhD, Shinji Waki,
MD, PhD, Hamamatsu Medical Center, Hamamatsu, Japan

Preoperative common bile duct clearance with endoscopic retrograde
cholangiopancreatography (ERCP) and endoscopic sphincterotomy
(ES) is routinely performed in many centers where laparoscopic chole-
cystectomy (LC) is the procedure of choice for the treatment of
patients with cholecystocholedocholithiasis. The purpose of this study
was to evaluate the difficulty and efficacy ofLCafter ESwith cholecyst-
ocholedocholithiasis. From January 2000 to March 2004, 291 patients
with cholecystolithiasis were performed LC including 21 conversion
cases to open laparotomy. Sixty-two patients with symptomatic chole-
cystocholedocholithiasis were performed LC after ES. Among them,
6 cases were converted into open laparotomy because of difficulty
with dissection of cystic duct. The operation time was compared for
an index of difficulty of operation. The LC after ES group needed
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longer operation time compared with LC group. The cases after more
than 3 weeks after ES had high conversion rate to open laparotomy.
Appropriating clinical pathway to LC after ES group, the length of
the postoperative stay was shortened from 6.6 � 5.8 days to 3.2 �

6.3 days. In conclusions, LC after ES has higher conversion rate into
open laparotomy than conventional LC for cholecystolithiasis, but
this rate decreases when operated on in early after common bile
duct clearance with ES. The combination therapy of ES and LC will
be recommended for this kind of patient as a minimally invasive pro-
cedure.
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EVALUATION OF THE STRATEGY FOR TREATING
ACUTE CHOLECYSTITIS—USEFULNESS OF EARLY
LAPAROSCOPIC CHOLECYSTECTOMY
Akihiro Ohsawa, MD, Yoshinobu Sumiyama, MD, PhD, Manabu
Watanabe, MD, PhD, Hidenori Tanaka, MD, Koji Asai, MD,
Toshiyuki Enomoto, MD, Ryota Kanai, MD, Hiroshi Matsukiyo,
MD, Toho University School of Medicine, Tokyo, Japan

In order to evaluate the strategy for treating acute cholecystitis and
examine the possibility that laparoscopic cholecystectomy (LC)
could be the treatment of first choice for acute cholecystitis, we made
a comparative study by classifying the patients with acute cholecystitis
into two groups: the emergency/early LC group and the elective LC
group. From 955 patients who were treated in this department and
underwent LC by September 2004, 103 patients who underwent LC
as a surgical treatment for acute cholecystitis were selected as the
subjects of the present study. They were classified into the emergency/
early LC group and the elective LC group for intergroup study.
According to the result of the assessment of patients’ background, the
incidence of preoperative complications in the elective LC group was
significantly higher than that in the emergency/early LC group. The
operation time was significantly shorter in the early LC group.
The amount of bleeding was relatively small in the early LC group
although no significant difference was recognized between the two
groups. The hospitalization period was significantly longer in the
elective LC group because of introduction of preoperative conserva-
tive therapy. The postoperative hospital stay was also significantly
longer in the elective LC group. There was no significant difference
in the incidence of postoperative complications between the two
groups. All the patients who suffered postoperative complications
proved to be convert cases. The patients, who tolerated LC well,
experienced no postoperative complications. These results demon-
strated that LC was a safe and effective surgical procedure for the early
stage of acute cholecystitis characterized by congestion and edema.
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PREOPERATIVE DRAINAGE OF MALIGNANT
OBSTRUCTIVE JAUNDICE IS ASSOCIATED WITH
INCREASED RATES OF BACTEROBILIA
Paras Jethwa, MBBS, Desire E. Ngoga, MBBS, Eleanor Breuning,
MBBS, John A. Buckels, MD, MBBS, Simon Bramhall, MD, MBBS,
Darius F. Mirza, MD, University of Birmingham, Birmingham,
United Kingdom

It is unclear whether there is an improvement in surgical outcome
for patients who undergo preoperative ERCP. We therefore sought
to establish if the use of preoperative ERCP for biliary decompression
is associated with an alteration in bile bacteriology and highlight the

potential morbidity. A retrospective analysis was performed of 206
patients who hadundergoneHPB resection in our unit. The use of pre-
operative ERCP was established and a microbiological comparison
made between those cases that underwent surgery alone and those
who underwent preoperative ERCP with or without stent placement.
Of the 206 patients 89 had ERCP prior to surgery and 117 had surgery
only (Table 1). The incidence of bacteraemia and fungaemia was
significantly higher in the ERCP with stent group by comparison to
those who had only surgery (P� 0.001). The most common organism
cultured were coliforms and enterococcus, with an equal incidence
of candida in those undergoing ERCP. ERCP for preoperative drain-
age of obstructed biliary systems is associated with both a high inci-
dence of bile bacteraemia and fungal colonisation. ERCP should be
reserved for those patients with cholangitis preoperatively and should
not be used routinely until thorough staging has been completed.

Table 1. Bile Bacteriology After Surgery with or without Drainage

Bile Fungal
Bacteriaemia Colonization

Surgery alone (n � 117) 58 (50%) 9 (7.7%)
ERCP � surgery (n � 35) 30 (86%) 0
ERCP � stent � surgery (n � 54) 53 (98%) 36 (66.7%)
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BILE DUCT INSTRUMENTATION PREDISPOSES TO
BILIARY INFECTION AND ITS RELATED
COMPLICATIONS BUT NOT MORTALITY
P. Limongelli, Madhava Pai, D. Bansi, A. Thillainayagam, N.A.
Habib, R.C.N. Williamson, L.R. Jiao, Hammersmith Hospital,
Imperial College, London, United Kingdom

We sought to analyze risk factors for bile colonization and to deter-
mine the relationship between bile duct instrumentation and positive
intraoperative bile culture, morbidity and mortality rate in patients
with obstructive jaundice. Controversy exists regarding the impact of
preoperative factors in predicting accurately intraoperative bactibilia
and positive intraoperative bile culture on postoperativemorbidity and
mortality rate after pancreaticobiliary surgery.Perioperativemorbidity
and mortality rate was evaluated in patients who presented with ob-
structive jaundice and underwent a pancreaticobiliary operation. Uni-
variate and multivariate analyses were performed to determine risk
factors for bactibilia; pre-, intra-, and post-operative factors to evaluate
postoperative morbidity and mortality including infectious complica-
tions, leak rate, sepsis and death. A total of 220 patients were evaluated.
One hundred thirteen patients (51.4%) had a positive intraoperative
bile culture (IBC).Onehundred-onepatients (45.9%)developedoneor
more complications.Death occurred in 10 patients (4.5%).The overall
infectious complications were significantly higher in patients with
positive IBC (P� 0.03) which was directly related to bile duct drainage
(PBD) (P � .037). The risk factors for bactibilia were age over 70
years (P � 0.007), history of coronary artery disease (P � 0.006),
diagnosis of neoplasia (P � 0.01), preoperative ALP�100 IU/L (P �

0.038), and preoperative PBD (P � 0.03). A preoperative leukocyte
count in access of 10 × 10/L (WBC�10) also significantly contributed
to wound infection (P � .018). A preoperative leukocyte count in
excess of 12 × 10/L (WBC �12) (P � 0.02) and creatinine greater
than 1.3 mg/100 ml (P� 0.03) greatly increased the risk for pancreatic
leak. Patients with a history of arrhythmia (P� 0.009), a low preopera-
tive albumin level 	30 g/dL (P � 0.007), and postoperative biliary
leak (P � 0.003) were more likely to develop postoperative sepsis.
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Patients over 75 years of age (P � 0.001) and with a low preoperative
hemoglobin level 	10 g/dL (P � 0.05) and postoperative sepsis (P �

0.01) were more likely to die. Preoperative bile duct instrumentation
significantly increases the risk of bactibilia, which in turn increases
the postoperative infection rate but not the mortality.
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SURGISIS-ASSISTED DELAYED REPAIR COMPLEX
BILE DUCT INJURY AFTER LAPAROSCOPIC
CHOLECYSTECTOMY
Evan Ong, MD, W. Scott Helton, MD, Joseph Espat, MD, UIC,
Chicago, IL

While laparoscopic cholecystectomy has successfully improved several
patient outcome parameters; there has also been a marked increase
in the incidence of complex and serious bile duct injuries. Herein,
we present the case of a 74-year-old male who sustained a significant
biliary injury subsequent to elective laparoscopic cholecystectomy.
Transection of the immediate extrahepatic bile duct (at the hilar plate)
inclusive of the posterior sectoral duct across the anterior sytem and
up to, but not including the medial most wall of the left system
occurred. Additionally, the right hepatic artery was clipped off. The
adverse event was not recognized for 72 hours, after which lapartomy
was performed and a T-tube was placed into the residual left system
and distally into the distal CBD. Additionally, several penrose drains
were placed and the patient transferred to our institution. Given the
more than 1 week delay in therapy, immediate reconstruction was not
an option; however conversion to controlled external biliary drainage
was required. The initial operative management included intraopera-
tive cholangiography and selective canulation of the right posterior
and anterior sectors with 8 french foley catheters for external drainage
(Figure 1, right). The medial wall from where the left system entered
the hilar plate was used to anastomose a C-shaped piece of 4-ply
SURGISIS biomaterial forming a 360� tube to encase the multiple
catheters and in order to facilitate return to the site in 6 months
time for definitive repair. Interestingly, 3 months after our procedure
the patient developed competent biliary drainage into the duodedum,
radiographically appearing to flow through the SURGISIS channel.
After 6 months, the patient underwent re-operation with partial resec-
tion of segments IVB and V followed by a high hepaticojejunostomy
(Figure 1, left). At the time of his definitive biliary reconstruction it
was noted that the SURGISIS material was completely incorporated.
1-year later the patient has normal LFTs and has returned to his
premorbid quality of life. The case presented highlights the impor-
tance of timely referral to the experienced center for the repair of a

bile duct injury. Finally, this case represents the first report of the
use of SURGISIS material as an adjunct in the treatment of a complex
bile duct injury.
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CASE REPORT: AN UNUSUAL HEPATIC ARTERY
COMPLICATION FOLLOWING A FOREIGN BODY
INGESTION
Ting P. Fung, Jr., MD, MBBS, Philip Chong-hei Kwok, Sr., MD,
MBBS, Kam Wang Siu, Sr., MD, MBBS, Kam Hung Kwok, Sr.,
MD, MBBS, Kar Lun Tong, Sr., MD, MBBS, Queen Elizabeth
Hospital, Hong Kong SAR, China

A 34-year-old man presented with repeated upper gastrointestinal
(GI) bleeding after having an impacted toothbrush removed from
duodenum by open surgery before. CT abdomen and hepatic angio-
gram revealed a pseudoaneurysm arising from the left hepatic artery
and it connected to the left hepatic duct. Active contrast extravasation
was noted. Bleeding was arrested by embolizing a segmental branch
of the left hepatic artery.
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LAPAROSCOPIC BALLOON DILATATION AND BRUSH
BIOPSY OF BENIGN COMMON BILE DUCT
STRICTURE
Silviu C.Marica,MD, Ali Ghellai,MD,Guthrie Clinic/Robert Packer
Hospital, Sayre, PA

Laparoscopic common bile duct (CBD) exploration is a well-
established treatment option for patients with choledocholithiasis.We
present a case where we use the laparoscopic approach for balloon
dilatation of a benign CBD stricture. A 31-year-old male was referred
to us with history of recurrent episodes of pancreatitis. Our work up
included ultrasound, which showed a large gallbladder with sludge
and a dilated CBD up to 1.5 cm. No evidence of a pancreatic mass was
noted on a CT scan. A magnetic resonance cholangiopancreatography
(MRCP) demonstrated a smooth distal CBD stricture. There was no
evidence of CBD stones or pancreatic duct dilatation. Multiple at-
tempts to dilate this stricture via endoscopic retrograde cholangiopan-
creatography (ERCP) approachwereunsuccessful. Patientwas taken to
OR for a laparoscopic cholecystectomy.Transcystic access to the CBD
was obtained. Intraoperative cholangiogram showed no evidence of
choledocolithiasis and a smooth stricture in the mid to distal CBD.
The common bile duct stricture was successively dilated using 4, 6, and
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8mmballoon angioplasty catheters with an excellent cholangiographic
result. A brush biopsy was obtained at the end of the procedure and
it showed no evidence of malignancy. There were no complications.
The patient was discharged home the next day. The technique de-
scribed combines laparoscopic cholecystectomy with laparoscopic bal-
loon dilatation and brush biopsy using a transcystic approach. This
allowed us to manage simultaneously the cholelithiasis and the benign
CBD stricture without the morbidity of additional procedures. We
are not aware of any description of this technique in surgical literature.
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SURGICAL INDICATION FOR GALLBLADDER CANCER
Hiroyuki Baba, MD, PhD, Gaku Matsumoto, MD, PhD, Koji
Tsuruta, MD, PhD, Atsutake Okamoto, MD, PhD, Tokyo
Metropolitan Komagome Hospital, Tokyo, Japan

There are still controversies for adequate lymph node dissection for
advanced gallbladder cancer. The aim of this study is to evaluate the
long-term results in patients who had undergone various surgical
procedures against gallbladder cancer from the standpoint of lymph
node metastases. 144 patients who were diagnosed as gallbladder
cancer from July 1975 toMay 2001 atTokyoMetropolitanKomagome
Hospital were briefly reviewed. Lymph node dissectionwas carried out
in every surgical procedure. Extended cholecystectomy was defined as
cholecystectomywith liver resectionof any volume.Modified extended
cholecytectomy was defined as cholecystectomy without liver resec-
tion. 81 patients underwent surgery and the total number of extended
cholecystectomy was 65. Dissected lymph nodes were examined ac-
cording to the TNM classification (sixth edition, 2002) and number
of positive nodes was counted. There were 22 males and 59 females,
with the average age of 68. Extended cholecystectomy group included
8 cases of hepatopancreatoduodenectomies. Modified extended chole-
cystectomy group consist of 12 cholecystectomies and 4 pancreatico-
duodenectomies. Average number of dissected lymph nodes were 15.1 �

11.4. There were 36 node positive cases and the average positive nodes
were 2.9 � 2.5. Significant prognostic factors according to the Cox-
hazard model were number of involved nodes (node negative group
vs. 4 or more node positive group; HR 0.059, P � 0.0001, 95% CI:
0.024-0.143, 1 to 3 node positive group vs. 4 or more node positive
group; HR 0.189, P � 0.0001, 95% CI: 0.080-0.445) and operative
procedure (extended cholecystectomy group vs. modified extended
cholecystectomy group; HR 0.507, P� 0.0366, 95%CI: 0.268-0.959).
When the involved lymph nodes were within the regional nodes
(pN1), survival curve was significantly better than cases with extensive
node involvement (M1: LYM) (P � 0.0001). However, even in pN1
group, when the number of involved nodes was 4 or more, the survival
did not differ from M1: LYM group. Liver resection included 25
partial resections, 26 segmentectomies, and 14 lobectomies. Liver
resection method did not influence the survival (P � 0.1216); 79%
of pathologically liver invasion positive cases showed node involve-
ment (P � 0.0005). Survival ratio did not differ among none, one or
two involved organs, which may encourage radical resection. Regional
lymph node dissection and liver resection can be concluded as a
standard procedure for gallbladder cancer. Regional lymph node
dissection is indispensable but sufficient, although the number of
involved nodes is a prognostic factor.
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BILE DUCT INJURIES: RESULTS OF 44 CASES IN A
SINGLE UNIT
Andre De Moricz, MD, Fabricio Pereira Andrade, MD, Tercio De
Campos, MD, Alexandre Schinit Sassatani, MD, Fernando Leal
Pereira, MD, Fernando Torres Vasquez, MD, Adhemar Monteiro

Pacheco, Jr., MD, PhD, Santa Casa School of Medicine, Sao
Paulo, Brazil

The aim of this study was to evaluate how the moment of diagnosis,
the severity of injury (classification), and the different kinds of repair
affect outcome of the patients treated with iatrogenic bile duct injuries.
There were 4077 elective cholecystectomies (2497 open and 1580
laparoscopic) performed in our service between March 1984 and
August 2004. Forty-four patients sustained biliary tract injury, and 21
among themwere referred fromother hospitals.Therewere 39women
(88.6%) and 5 men (11.4%) with a mean age of 46.7 years. They were
evaluated for the moment of the injury: during-operation, precocious
(until 30th day after surgery), and later. The injuries were separated
under Strasberg and Bismuth classification, and their surgical repair
results were evaluated as well. The data of cholangiography results
during operation time were collected. The injury rates in open and
laparoscopic cholecystectomies were 0.6% and 0.5%, respectively
(P � 0.861). The injury diagnosis was established during operation
in 28 patients, precocious in 7 and later in 9. There were 19 (43.2%)
cholangiographic studies performed with 10.5% of missed injuries
during operation (P � 0.290). The rates of success of bile duct injury
treatment were 67.9%, 14.3%, and 88.9% for the three different
moments evaluated. The patients treated in the precocious period of
time had worse outcome compared with those treated during and
later after surgery (P � 0.027 and 0.01). When the modalities of
surgical repair were analyzed, the results about success rates showed
single suture, 69.2%; suture with T-tube, 83.3%; duct-to-duct anasto-
mosis, 33.3%; and biliary bypass, 63.2% (P � 0.686). There were
no statistical differences between outcomes of patients submitted to
one- or two-layer biliary bypass and the severity of injury did not
influence outcome. The mean follow-up period of time was 26.9
months (1-192 months). For patients with bile duct injuries treated
in our institution: the moment of treatment had influenced the out-
come; the modality of repair and the severity of injury did not change
the outcome, and the cholangiography had no significance in the
final results.
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MANAGEMENT OF COMPLEX BILE DUCT INJURIES
Eduardo de Santibañes, Juan Pekolj, Rodrigo Sánchez Clariá,
Martı́n Palavecino, Christian Bertona, Emilio Quiñonez, Hospital
Italiano, Buenos Aires, Argentina

Laparoscopic cholecystectomy (LC) is the treatment of choice for
gallbladder stones. This approach was associated with a higher inci-
dence of biliary injuries (BDI). These injuries seem to be more com-
plex. We considered complex injuries those 1) that involve the
confluence; 2)with a previous failed repair; 3) associatedwith a vascular
injury; or 4) with portal hypertension or secondary biliary cirrhosis.
Between 1989 and 2003, 166 patients with BCI were treated in our
Unit. 91 patients were female. The mean age of the patients was 46.2
years (range: 6-74). 21 BDIs were inflicted in our institution and 133
were referred from other institutions. Injuries were diagnosed during
the surgical procedure in 39 cases (25.3%). In our own series of 5084
LCs, the incidence of BDI was 0.15% (8 patients) whereas in the
open procedure it was 0.18%. 115 were produced during the open
procedure and 51 occurred during LC. 107 patients (64.4%) were
complex BDIs, 10 of which met more than one criterium. 54 involved
the hepatic confluence, 38 were high stenoses with unsuccessful repair
attempts, 7 had associated vascular injuries, and 18 had associated
portal hypertension or secondary biliary cirrhosis. Percutaneous trans-
hepatic biliary drainage (PTBD) was employed in 30 patients. Balloon
dilatation was used in 12 patients and auto-expandable metallic pros-
thesis in 1 patient. Hepaticojejunostomy (HJ) as initial treatment
was performed in 87 cases. HJ was also carried out for biliary stenosis
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with previous repair failures in 38 patients. Hepatic resection was per-
formed in seven patients, 5 right hepatectomies and 2 left hepatecto-
mies. 18 patients were included in the liver transplantation (LT)
waiting list, 12 were transplanted while 4 died waiting for an organ.
The mean follow-up was 77.8 months (range: 4-168). The mortality
rate for the whole series was 4.8% (8/166). 4 out of these 8 patients
died in thewaitingLTlist.The surgical treatment success ratewas85%.
The effectiveness for the treatment of primary stenosis was 93%. He-
patic resection had 100% success rate. The actuarial survival for LT
at one year was 91.7%. Percutaneous dilatation of biliary stenosis had
58% success rate. Complex BDI should be treated in tertiary centers
with HPB specialists. LT has to be considered for treatment of these
complex lesions when no other therapeutic option is available.
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THE OUTCOME OF SURGERY FOR 97 CASES OF
BILIARY ATRESIA: A SINGLE INSTITUTIONAL
EXPERIENCE
Ibrahim K. Marwan, MD, A. Shawky, T. Ibrahim, M. Osman,
El-Said Soliman, H. Konsowa, B. Hegab, Amany Ibrahim Saleh, MD,
National Liver Institue, Cairo, Egypt; Faculty of Medicine Ain Shams
University, Cairo, Egypt

Retrospective evaluation of the outcome for 97 patients with biliary
atresia who underwent surgical treatment. Between June 1995 and
June 2004, 97 cases of biliary atresia were treated in 47 females and 50
males. The mean age at surgery was 101 days for 37 cases done from
June 1995 to June 2000 and 78 days for 60 cases done from July 2000
to June 2004, respectively. Hepatecojejunostomy was done for type
I (5 cases). Hepatic portocholecystostomy was performed for type II
(13 cases). For type III, Kasai operation was done in 53 cases, interposi-
tion jejunal loop with an intussusceptive anti-reflux valve for 16 cases,
and hepatic portojejunostomy with valve for 10 cases. The mean age
for type I was 111 days (range: 80-155 days); all are still alive, two for
7.5 years, two for 5 years, and one for 3.7 years. Type II was observed
in 13 cases with a mean age of 78.58 days (range: 45-102 days); two
of them were identical twins. The procedure was failed in four and
converted to portoenterostomy, seven of them are alive, two for 4
years, two for 3 years, one for 2 years, and 2 for 1 year. The remaining
79 cases were type III with mean age of 76 days (range: 43-149 days).
Thirteen patients underwent the operation below the age of 60 days,
between age 61-90 days for 57 cases and above the age of 91 days for
27 cases. The overall survivors are 47 cases (48.45%), 21 of them are
clinically jaundice free, hospitalmortalitywas 31 cases, and19 were lost
in the follow-up. Five cases from the survivors received LRLT, one
jaundice-free case because of hematemesis 5.5 years after Kasai opera-
tion and four due to recurrent attacks of cholangitis and liver failure.
Close long-term care, follow-up, and elevation of the medical
awareness of the family are essential to achieve good results especially
in centers where liver transplantation has not started yet.
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IMPACT OF CONCOMITANT VASCULAR INJURIES,
SPECIALITY OF SURGEON PERFORMING THE REPAIR,
AND SUBSEQUENT PATIENT PSYCHOLOGICAL
CONCERNS IN THE MANAGEMENT OF IATROGENIC
BILE DUCT INJURIES
Asma Sultana, MBBS, C. H. Byrne, J. Evans, P. Ghaneh, G. J. Poston,
Royal Liverpool University Hospital, Liverpool, United Kingdom

Of laparoscopic cholecystectomies, 0.3%of open and 0.8%continue to
result in serious biliary injury (BI).While data suggest that the outcome

of repair is better in expert hands, little is known of the incidence and
impact of associated vascular injuries (VI), nor the effect of BI on
quality of life after seemingly successful repair. We conducted a retro-
spective study to address these issues. Case note review of 27 BI
patients managed at a single center with an additional 17 medicolegal
cases (all Strasburg gradeE). VIs were detected following visceral angi-
ography or documentation in the operative notes. 24 patients also
completed The Hospital Anxiety and Depression Scale (HADS) and
The Concerns Checklist. Median age: 47 (20-77) years; Median time
to recognition of injury: 7 (0-730) days. Median duration of follow-
up: 69 (8-168) months. BI occurred following laparoscopic cholecys-
tectomy in 37, open cholecystectomy in 8 and right hemicolectomy
in one patient.17/44 had associated VI. Vessels involved: right hepatic
artery (RHA) 10; common hepatic artery (CHA) 3; RHA with right
branch of portal vein (PV) 2; PV injury 1; CHA plus PV 1. Six
underwent immediate hepaticojejenostomy (HJ), while 38 had delayed
primary/secondary HJ. Stricture development following immediate
HJ: 1/4 (25%) without VI; 2/2(100%) in the group with VI (P �

0.05). Twenty-seven underwent repair by HPB surgeons and 17 by
non HPB surgeons. Six (22%) strictures occurred following repair
by HPB surgeons while 13 (77%) strictured when repaired by non
HPB surgeons (P � 0.001). The patients completing HADS and
Concerns checklist reported an average 5 (0-11) concerns. Association
between concerns number and psychological distress was not de-
pendent on injury severity or repair type. Concerns about disabling
effects of cholangitis and unresolved issues (referral delay, anger)
were linked with depressive mood in 6. Strategies to reduce concerns
included speedy referral to an HPB team; open access to HPB team;
self-start protocol for treatment when cholangitis occurred. Imaging
to exclude VI is necessary in the management of bile duct injury,
since if detected, definitive surgery should be delayed to allow time
for re-vascularisation of the biliary system. The complications of BI,
even after seemingly successful repair, can have a significant psycho-
logical impact. Suitable strategies referred to above should be imple-
mented early on to limit this negative effect. These outcomes, even
in expert hands mandate early referral (as soon as BI is evident) to
an HPB center.
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INTRAOPERATIVE BILE DUCT INJURY AND ITS
MANAGEMENT
Jun-ichi Tanaka, MD, Yoshio Deguchi, MD, Akiko Umezawa, MD,
Hirohisa Kato,MD,Hisashi Kasugai,MD, Shin-ei Kudo,MD, Showa
University Northern Yokohama Hospital, Yokohama, Japan

We introduced preoperative DIC-CT to evaluate an anatomy of bile
duct, and intraoperative cholangiography (IOC) to avoid intraopera-
tive bile duct injury. Intraoperative bile duct injury (IBDI) and its
management were investigated. During resent two and half years, we
performed laparoscopic cholecystectomy (LC) for 280 patients in our
hospital. DIC-CT revealed anatomical anomaly on 15 patients of 280.
IOC was performed completely on 96% patients. One patient out of
280 patients who underwent LC, encountered IBDI due to marked
inflammation around the cystic duct, and she was treated with T-tube
drainage under laparoscopic guidance and postoperative course was
uneventful. IOC is still controversial; however, it is reported to be
useful for intraoperative Examination of CBD stones, and also to
be useful to avoid injury of bile duct. Routine IOCduringLC including
skeletonization of cystic duct and catheterization into cystic duct could
improve skill of laparoscopic surgical procedures such asCBD explora-
tion, colorectal surgery, and gastric surgery.
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TREATMENT OF BILE DUCT INJURY DURING
LAPAROSCOPIC AND OPEN CHOLECYSTECTOMY
A.D. Tevar, MD, M.J. Thomas, MD, S.M. Rudich, MD, PhD,
J.F. Buell, MD, University of Cincinnati, Cincinnati, OH

Although laparoscopic cholecystectomy remains one of the more
common surgical procedures performed, unrecognized and recognized
bile duct injuries do occur. These injuries can be severe and lead to
long-term disability if not recognized and treated appropriately. Like-
wise prompt recognition and active management can lead to improved
morbidity and mortality. We retrospectively reviewed our experience
of 80 patients referred to our institution sustaining biliary tree injuries
during laparoscopic and open cholecystectomy between January 1994
and July 2004. From January 1994 to July 2004, 80 patients had
common bile duct injuries evaluated at our institution. Sixty-nine
(86.3%) were following laparoscopic cholecystectomy, while the
remaining 11 (13.7) were during open cholecystectomy. Fifty-five
(68.8%) of the patients were female and 25 (31.2%) weremale. The av-
erage age of presenting patients was 48.2 years (range 16 to 78 years).
The level of injury was evaluated and 45 (56.3%) patients were found
to have a Bismuth I or II injury, while 35 (43.7%) were noted to
have Bismuth II, IV, or V injuries. Four (5.0%) were found to have
concomitant arterial injuries. The recognition of the injury did occur
intraoperatively in 22 (27.5%) patients resulting in conversion to open
procedures. A majority of patients had diagnosis of their injury by
cholangiogram (56 or 70%), while 2 (2.5%) were diagnosed my MRI.
Of the patients who did not have their injury discovered intraopera-
tively, the time from surgery to diagnosis of injury ranged between
1 day and 10 years. A majority (44 or 55%) of patients were referred
to our facility had some form of repair ranging from hepaticojejunos-
tomy to interventional radiology stenting, while the remaining 36
(45%) were without repair of their injury. Definitive surgical repair
performed at our institution included 1 (1.2) right hepatic lobectomy,
1 (1.2) revision hepaticojejunostomy and stricturoplasty, 3 (3.8%)
choledochojejunostomies, 3 (3.8%) Kasai procedures, 15 (18.7%)
ERCPs with stent placement and 57 (71.3%) hepaticojejunostomies.
The injuries that occur to the biliary tree during open and laparoscopic
cholecystectomy are severe, but prompt recognition and definitive
repair at an experienced facility can result in good outcomes.
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HEPATOPANCREATODUODENECTOMY FOR
ADVANCED BILE DUCT CANCER: REPORT OF 2 CASES
Shinji Uchida, MD, Hiroyuki Horiuchi, MD, Hiroto Ishikawa, MD,
Mamoru Hiraki, MD, Hisafumi Kinoshita, MD, Kazuo Shirouzu,
MD, PhD, Kurume University School of Medicine, Kurume, Japan

In bile duct cancer, the surgical indication for hepatopancreatoduode-
nectomy (HPD) is direct invasion to the duodenum or the presence of
lymph node metastasis around the pancreas head. The prognosis even
after HPD remains poor, so HPD has rarely been performed. Here,
report 2 cases ofHPD and discuss the outcome on prognosis.We pres-
ent the case of a 53-year-old woman who presented with jaundice.
She received percutaneous transhepatic biliary drainage after admis-
sion. Bile duct cancer with invasion to the duodenum and gallbladder
was diagnosed using CT scan and MRI. Right lobectomy of the
liver, pancreatoduodenectomy and lymph nodes dissection were per-
formed. At 4 months after the operation, she died by local recurrence
of bile duct cancer. The other case was also of a 53-year-old woman
presenting with general fatigue, weight loss, and epigastralgia. After
admission, hilar bile duct cancer was diagnosed. Moreover, lymph
nodes swelling near the common hepatic artery and the proper hepatic
artery were discovered on the CT scan. Pre-operative chemotherapy
was administered consisting of CDDP and 5-FU for 2 months. Then

left lobectomy of the liver, pancreatoduodenectomy and lymph nodes
dissection were performed. At 2 years to date after the operation, she
is alive and free from tumor recurrence. The different outcomes sug-
gest that HPD after chemotherapy may be a more effective treatment
for advanced bile duct cancer patients.
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CONCOMITANT ADENOSQUAMOUS CARCINOMA
AND ADENOCARCINOMA OF THE COMMON BILE
DUCT: A CASE REPORT
Rafael Oliveira Albagli, MD, Audrey Tieko Tsunoda, MD, Rafael De
CeccoBaldissera,MD,RobertoAlfonsoArcuri,MD,PhD, JairoSousa
Pacheco, MD, Jurandir Almeida Dias, MD, INCA/Instituto Nacional
do Câncer-Brazil, Rio De Janeiro, Brazil

We describe a rare case of a concomitant adenosquamous carcinoma
and an adenocarcinoma, both primary from the common bile duct.
A 48-year-old male presented with a two months’ history of jaundice,
choluria, pruritus, weight loss (8 kg), and occasional acholia. At physi-
cal examination, significant jaundice was seen in a good performance
status black man. There was no significant hepatomegaly or palpa-
ble abdominal masses. The tumor marker CA19.9 was 262 U/ml, the
total bilirubin was 9.8 mg/dL, and the alkaline phosphatase was 2831
IU/L. The chest X-ray film was normal. Upper endoscopy revealed
extrinsic compression of the duodenal bulb, with normal Vater papilla.
The abdominal ultrasound revealed a 2.6-cm common bile duct, with
intra and extra hepatic enlarged ducts.TheCT scan showed a homoge-
nous liver, with a dilation of the whole biliary tree, including the
common bile duct, though the obstructing lesion could not be identi-
fied. At celiotomy, a distended gallbladder, without stones, a normal
sized liver, with cholestatic aspects, and two endurated nodules inside
thecommonbileduct,withbiliary treeenlargementdistally.Thebiliary
duct was free of disease in its insertion at the duodenum. There
was no evidence of metastatic disease. The surgical option included
resection of as much as possible common bile duct, including the
gallbladder and the cystic duct, associated to hepatic hilum lymphad-
enectomy. All margins were free of disease at frozen sections. The
reconstruction was made with a Roux-en-Y type hepatico-jejunos-
tomy. The extrahepatic bile duct had two tumors: one, smaller, polyp-
oid, with deep penetration into the wall, without invading the serosa,
and its histopathology indicates a moderately differentiated adenocar-
cinoma.The second tumorwas bigger and also amoderately differenti-
ated adenocarcinoma of polypoid type, with poorly differentiated
squamous metaplasia (adenosquamous carcinoma). This tumor is
deeply invasive but confined to the bile duct. The patient remained
asymptomatic for five months, when the CT scan showed an en-
larged liver, with 11 nodules. The nodule fine needle aspiration was
positive for metastatic disease. The patient presented a rapidly pro-
gressive worsening, dying 8 months after the surgery. A concomitant
adenosquamous carcinoma with an adenocarcinoma has not been
previously reported, to the best of our knowledge.Wecould experience
the poor prognosis of this kind of lesion with this case.
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MORBIDITY, SURVIVAL, AND MORTALITY IN
PATIENTS SUBMITTED TO
PANCREATICODUODENECTOMY (PD) FOR VATER
PAPILLA ADENOCARCINOMA
Rafael Oliveira Albagli, MD, Gustavo Santos Stoduto Carvalho, MD,
Rodrigo Nascimento Pinheiro, MD, Jorge Mali, Jr., MD, Paulo
Roberto Mendonça, Jr., MD, Marco Antonio Guimaraes, Jr., MD,
Carlos Eduardo Rodrigues Santos, MD, Audrey Tieko Tsunoda,
MD, Jurandir Almeida Dias, MD, INCA/Instituto Nacional do
Câncer, Rio De Janeiro, Brazil
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This study analyzed the survival, surgical morbidity, and mortality of
the patients submitted to PD for papilla adenocarcinoma. Retrospec-
tive analysis of 29 patients submitted to PD due to papilla adenocarci-
noma between 1995 and 2003 at INCA-Brazil. The statistical analysis
used was the Fisher test and the Kaplan-Meier method. Fifteen men
and 14 women, with mean age of 60 years old, had their records
reviewed. The pathologic stage was I (n � 2), II (n � 5), III (n � 9),
and IVa (n � 13). Twenty-one had a duct-to-mucosa pancreatojeju-
nostomy anastomosis, with a mean operative time of 410 minutes,
mean blood loss of 800 ml (21 patients required blood transfusion).
The postoperative complications included 3 patients with late gastric
emptying, one death, and two with pancreatic fistula. Themean hospi-
tal stay was 13 days, mean free disease interval of 29 months, with a
overall survival period of 40 months (overall survival curve of 33%
in 5 years). Our surgical results and overall survival in PD for papilla
adenocarcinoma is comparable to the literature, though the advanced
pathological staging in our experience.
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AN ANALYSIS OF THE EXTENT OF HEPATECTOMY
FOR ADENOCARCINOMA OF THE GALLBLADDER
Michael D’Angelica, MD, FRCP, Leslie H. Blumgart, MD, Ronald
P. Dematteo, MD, Yuman Fong, MD, William R. Jarnagin, MD,
Memorial Sloan-Kettering, New York, NY

The optimal extent of liver resection for adenocarcinoma of the gall-
bladder is unknown.We carried out a retrospective analysis of patients
undergoing surgery for adenocarcinoma of the gallbladder and com-
pared patients who underwent a major hepatectomy (MAJ, �lobe) to
those who underwent lesser hepatic resections. From 5/90 through
4/02, 109 patients underwent resection. Sixty-three patients (61%)
had T3/T4 tumors and 34 patients (33%) had lymph node metastases.
At operation, the inflow pedicle was clinically involved in 21 pa-
tients (20%) mandating MAJ; an additional 15 patients underwent
MAJ but did not have pedicle involvement. Neither inflow pedicle
involvement nor the performance ofMAJwas associatedwith advanced
stage disease. There were 5 postoperative deaths, all of which oc-
curred in the MAJ group (P � 0.006). Major postoperative morbidity
was significantly higher in the MAJ group (Table 1). Actuarial 5-year
survival for the whole group was 45%. T, N, and overall stage
were significant predictors of survival. Survival was similar between
patients with and without MAJ and between patients in whom a
clinically involved inflow pedicle mandated MAJ (Table 1). Tumor
proximity to the hepatic inflow pedicle mandating MAJ does not
necessarily imply advanced stage disease. MAJ should be performed
when necessary to clear all disease; however, when the inflow pedicle
is not involved a more limited liver resection is preferred as this does
not compromise survival and limits postoperative morbidity and mor-
tality.

Table 1. Outcome With and Without Major Hepatectomy

5 Year Major
n Survival (%) Morbidity (%)

Major hepatectomy
Yes 36 40 41
No 68 47 (P � 0.02) 19 (P � 0.009)

Major hepatectomy mandated
Yes 21 47 48
No 83 44 (P � 0.8) 21 (P � 0.05)
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GALLBLADDER CANCER: A COHORT STUDY OF T2
PATIENTS
Xabier Ander De Aretxabala, MD, Ivan Roa, MD, Luis Alfonso
Burgos, MD, Hector Losada, MD, Javier Mora, MD, Juan Carlos
Roa, MD, Jorge Leon, MD, Juan Hepp, MD, German Clinic,
Santiago, Chile; Universidad de la Frontera, Temuco, Chile; German
Clinic U del Desarrollo, Santiago, Chile

Gallbladder cancer (GC) is common in countries such as Chile. A
majority of patients with a potentially curable disease are detected
after the exam of the cholecystectomy specimen. Of these patients,
those with a T2 (invasion restricted to the subserosal layer) are an
especially group characterized by an intermediate prognosis. Since
1989 a prospective protocol of pathological diagnosis and treatment
has been conducted by the main author. We analyze a prospective
series of 139 patients, harboring a potentially resectable T2 GC.
diagnosed after the exam of the cholecystectomy specimen. Signifi-
cance of variables for survival were examined by the Kaplan-Meier
method and log-rank test followed by a multivariate analysis using
Cox’s proportional hazard model for their potential relationship to
risk of death. Of the patients, GC was suspected before the cholecys-
tectomy in only 7 (5.03%) patients while in 16 (11.5%) was suspected
during the operation. Majority of patients 120 (86%) underwent an
open procedure. Among the patients 74 (53.2%) underwent reopera-
tion with the aim of performing an extended cholecystectomy (EC).
Of the patients who underwent reoperation, 51 (68.9%) underwent
an EC. Lymph nodes metastasis were found in 10 (19.6%) while liver
infiltration was found in 7 (13.7%) patients. Overall survival of all
series was 51.8% while those who could be resected had a survival of
66.6%. Of the ten patients with lymph node compromise, only four
are alive while three with hepatic compromise are alive. Among the
patients who underwent EC, the following factors related to prognosis
were studied by univariate analysis: a) poor differentiation of tumor
(OR: 0.67, IC 0.23-1.79); b) unapparent type of tumor (OR: 2.17, IC
0.90-5.37); c) lymph node compromise (OR: 18.5, IC 2.36-209.04);
d) liver infiltration (OR: 5.83, IC 0.77-46.0); and e) age older than
50 (OR: 0.78, IC 0.16-4.33). Finally in the Cox’s proportional hazard
model the following factors were studied: lymph node compromise
(hazard ratio: 5.80, IC 1.52-22.06, P value: 0.010), liver infiltration
(hazard ratio: 3.12, IC 0.77-12.60, P value: 0.110), unapparent type of
tumor (hazard ratio: 1.24, IC 0.25-6.16, P value: 0.78). The feasibility
of performing an EC in patients with GC allows them to obtain a good
survival rate. The presence of lymph node compromise represents the
main poor prognosis factor and some type of adjuvant therapy should
be studied to improve the prognosis in this group of patients.
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DETECTION OF MICROMETASTASIS IN BONE
MARROW OF PATIENTS WITH GALLBLADDER
CANCER
Xabier Ander De Aretxabala, MD, Juan Carlos Roa, MD, Angelica
Melo, PhD, Gaspar Faria, MD, Juan Carlos Araya, MD, Miguel
Villaseca, MD, Pablo Guzman, MD, Ivan Roa, MD, Universidad de
la Frontera, Temuco, Chile

Gallbladder cancer is very common in Chile, being the leading cause
of cancer deaths in women over 40 years. It seems to be a strong
correlation between the appearance of cancer cells in blood and the
occurrence of metastasis in gastrointestinal cancer. In this study, 38
bone marrow samples from patients with gallbladder carcinomas,
20 blood samples from healthy volunteers, and 10 frozen samples of
gallbladder cancer were analyzed for the determination of MUC1,
CK19, CK20 and CEA mRNA expression. Nested reverse transcriptase-
polymerase chain reaction (nested RT-PCR) was used to analyze
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mRNA expression. Of the 38 bone marrow samples from patients
with gallbladder cancer, the expression of MUC1, CK19, CK20, and
CEA,mRNAwas60.5%(23/38),31.6%(12/38),7.9%(3/38), and7.9%
(3/38), respectively. 63.5% (24/38) were positive for at least one
marker. Ten gallbladder tumor tissues were all positive for CEA,
CK19, and MUC1 mRNA and positive in 70% for CK20. 17 out 20
samples from donors were positive with MUC1 and only one sample
from donors was positive for both CK20 and CK19 mRNA. Our
results indicate that the molecular detection of tumor cells in the bone
marrow of patients with gallbladder carcinoma is feasible.This analysis
could be useful to evaluate the prognosis and the selection of the
treatment. Larger series with a longer follow-up should be studied.
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TWENTY YEARS OF EXPERIENCE IN THE
TREATMENT OF KLATSKIN TUMOR
Andre De Moricz, MD, Tercio De Campos, MD, Alexandre Schiniti
Sassatani, MD, Fernando Leal Pereira, MD, Fernando Torres
Vasquez, MD, Adhemar Monteiro Pacheco, Jr., MD, PhD, Santa
Casa School of Medicine, Sao Paulo, Brazil

The purpose of this study was to evaluate the results of the treatment
of hilar cholangiocarcinoma in our institution regarding to resective
and palliative procedures, surgical morbidity, mortality, and follow-
up. In a period of 20 years, 73 patients with extrahepatic biliary
malignant obstruction were referred to our hospital for treatment.
Forty-two patients with obstruction of the hepatic ducts confluence
(Klatskin tumors) were studied retrospectively. The patients were sep-
arated under Bismuth classification and those with Bismuth I tumors
were excluded. There were 19 men and 23 women with median age
of 58.3 years. There were 22 (52.4%) Bismuth II, 3 (7.1%) Bismuth
IIIA, 78 (16.7%) Bismuth IIIB, and 1 (10%) Bismuth IV, respectively.
There were 9 local resections, with 4 (44.5%) positive margins at
histopathological examination. There were 2 major resections (1
left hepatectomy and 1 parenchyma-preserving-hepatectomy (“Taj
Mahal” procedure), both of them with negative surgical margins.
Six patients (14.3%) were submitted to a peripheral biliary bypass
(Couinaud-Soupault procedure) and 9 (21.4%) to a surgical stenting.
Four patients (9.5%) were submitted to an endoscopic and percutane-
ous stenting procedures to relieve their jaundice. Twelve patients
(28.6%) had no chances of treat their jaundice. No adjuvant therapy
as radiotherapy or chemotherapy was done. The mortality in resective
group was 9,1% and in the palliative group was 20%. The overall
morbidity in the surgical patients was 45.8%. The survival time for
the local resective group varied from4 to 5months. In this group, there
are 3 patients alive with 4, 8, and 50months of follow-up. The patients
submitted to major resections were alive with 8 and 60 months of
outcome with no evidence of tumor recurrence. The survival rate for
patients with palliative treatment varied from 1 to 29 months with
mean follow-up of 11.8 months. The positive surgical margins and
lymph node metastasis are associated with poor prognosis. The hepa-
tectomy has major probability to achieve radical treatment for hilar
cholangiocarcinoma with better chances of long-term survival.
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EPIDEMIOLOGY AND PROGNOSTIC FACTORS OF
GALLBLADDER CANCER IN MÉXICO
Ricardo Mondragón-Sánchez, MD, Elvira Gómez-Gómez, MD,
Marı́a Nancy Martı́nez-González, MD, Alejandro Mondragón-
Sánchez, MD, Rigoberto Bernal-Maldonado, MD, Juan Manuel
Ruı́z-Molina, MD, Instituto Nacional de Cancerologı́a, Mexico City,
Mexico; Centro Medico ISSEMYM, Metepec, Mexico

Gallbladder carcinoma is a rare neoplasm with a poor prognosis. At
the time of diagnosis, only 10% of these tumors are candidates for

resection. We sought to analyze epidemiological and prognostic fac-
tors in a Mexican population. A retrospective review of the clinical
files of patients with gallbladder carcinoma diagnosed and treated in
two hospitals in Mexico between January 1989 and May 2004 was
performed. Epidemiologic data, clinical presentation, forms of diagno-
sis and treatment were analyzed. One hundred fifty patients with
diagnosis of gallbladder carcinoma were registered in this period
in both institutions. One hundred thirty five (90%) patients were
woman and 15 (10%) were men. The median age at the time of
diagnosis was 56.5 years (range from 19 to 86 years), The symptoms
were abdominal pain in 143 patients (96.6%), weight loss in 47
(31.3%), palpable mass in 41 (31.3%), jaundice in 37 (24.6%), nausea
and vomiting in 16 (10.6%). Sixty-six (44%) patients had abdominal
CT scan, and 38 (25%) had ultrasound. Six patients (4%) presented
stage I of Nevin classification, 17 (11.3%) Nevin II, 31 (20.6%) Nevin
III, 13 (8.6%)Nevin IV, 70 (46.6%)Nevin V and in 13 (8.6%) patients
were not classificated. Ninety-three (62%) had a previous operation
out of our institutions and after cancer diagnosis were referred for
specific treatment. Seventy-seven (44.6%) were operated in our insti-
tution of whom 12 (8%) had a palliative intent, 29 (19.3%) radical
cholecistectomies with lymphadenectomy and 20 (13.3%) biopsies
of the lesion only. Thirty-seven (24.6%) patients received adjuvant
radiotherapy, ten (6.6%) patients received chemotherapy alone, nine
(6%) received chemotherapy plus radiotherapy. The most common
histology type was adenocarcinoma in 109 patients (75.6%). Global
survival was 13.5 months (range from 6 days to 99 months), with a
better survival for those patients with radical cholecistectomy with
a mean survival of 27 months (range 1 to 99 months) and the mean
survival for patients with palliative surgery was 4.8 months (range 6
days to 23 months). The actuarial 5-year survival rate of the patients
according to the Nevin stage I, II, III, IV, and V was 100%, 60%,
45%, 17%, and 5%, respectively.Gallbladder cancer is a rare neoplasm
with a bad prognosis. Radical resection is the better option for patients
with stage II and III disease. For more advanced stages none of the
treatments used in this studymodified the natural history of the disease.
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SUPPRESSION OF N-NITROSOBIS
(2-OXOPROPYL)AMINE (BOP)-INDUCED BILIARY
CARCINOGENESIS IN BILIOENTEROSTOMIZED
HAMSTERS BY ETODOLAC, A SELECTIVE
CYCLOOXGENASE 2 INHIBITOR
Noritsugu Tsuneoka, Yoshitsugu Tajima, Amane Kitazato, Kenzo
Fukuda, Tomoo Kitajima, Tamotsu Kuroki, Shinya Onizuka, Takashi
Kanematsu, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan

This study was designed to determine whether etodolac, a selective
cyclooxgenase2 inhibitor, would prevent chemical induction of biliary
carcinogenesis in bilioenterostomized hamsters. Syrian golden ham-
sters were subjected to choledochojejunostomy and then received
subcutaneous injections of N-nitrosobis(2-oxopropyl)amine (BOP)
every 2 weeks. The administration of BOP was started 4 week after
surgery and continued up to 22 weeks, at a dose of 10 mg/kg body
weight. The animals were simultaneously providedwith an oral admin-
istration of etodolac 3 times per week at a dose of 10 mg/kg body
weight in 10ml/kg bodyweight of 0.5%methylcellose solution (etodo-
lac group; n � 18) for 18 weeks. The hamsters in the control group
(n � 17) were provided with the same dose of methylcellose without
etodolac. At 22 weeks after surgery, the surviving hamsters were sacri-
ficed and occurrence of neoplastic lesions in the biliary tree was histor-
ogically examined. The presence and degree of cholangitis and cell
kinetic status of the biliary epithelium were also evaluated with
special reference to the biliary carcinogenesis. The occurrence rates
of adenoma were 88% and 61% of the hamsters in the control and
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etodolac groups, respectively, and there was no significant difference in
the incidence of adenoma between the two groups. Biliary carcinomas
developed in 15 of 17 (88%) hamsters in control group, and only 6
of 18 (33%) in etodolac group (P � 0.05). Severe cholangitis was
evident in control hamsters, and the number and incidence of devel-
oping biliary carcinomas waswell correlatedwith the degree of cholan-
gitis. The cell kinetic study demonstrated that the average of
proliferating cell nuclear antigen labeling index (PCNA LI) of the
biliary epithelium was 9.67% and 5.14% in control and etodolac
groups, respectively (P� 0.05). Selective COX-2 inhibitor suppressed
the occurrence of persistent cholangitis and acceleration of cell kinetic
activity of the biliary epithelium after biliary reconstruction, resulting
a prevention of BOP-induced biliary carcinogenesis in hamsters.
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ENDOSCOPIC RESECTION OF AMPULLARY
NEOPLASIA
Giuseppe Aliperti, MD, Kirsten Boessneck, Mandeep Sawhney, MD,
Saint Louis University School of Medicine, St. Louis, MO; Midwest
Therapeutic Endoscopy Consultants, St. Louis, MO; University of
Minnesota, Minneapolis, MN

Ampullary neoplasia has a well-established malignant potential. Pan-
creaticoduodenectomy (Whipple) is standard therapy; however, some
patients are not fit or refuse that procedure. This series reports our
experience with endoscopic resection in such patients; 41 patients with
ampullary neoplasia underwent endoscopic resection with snares. In
one case a hook-shaped needle-knife was used after saline lift injec-
tions. Dual sphincterotomy and protective dual stenting were per-
formed in all but one patient. Thermal ablation with Nd-YAG
laser or argonplasma coagulatorwas utilized for incomplete resections.
Further therapy, if needed, was performed at 1-2 mo until completion.
Of 41 patients (mean age 66.5 y, r 31-90 y) 7 (mean age 43.3 y) had
familial adenomatous polyposis; 8 (mean age 70.4 y) had adenocarci-
noma (CA) or high-grade dysplasia (HGD) in the resection specimen
and were reconsidered for surgery. Three of 8 with CA/HGD under-
wentWhipple. Five were treated with endoscopic debulking, stenting,
and/or thermal ablation (2 with complete CA/HGD resection). An
average of 4.5 endoscopic procedures were required for 24 patients
diagnosed prior to 2000, or with CA/HGD, and/or with complica-
tions; 2.1 were required for the other 17. Fifteen of the 24 (62.5%)
and only 3 of the 17 (17.6%) underwent thermal ablation (P 	

0.0035). One (without CA/HGD) had residual adenoma, treated to
completion over 48 mo and remained free of disease 12 mo later.
Three (without CA/HGD) had recurrent adenoma at mean follow-
up of 40 mo (r 19-60 mo); one had a second recurrence. All were re-
treated and no recurrence occurred at mean follow-up of 6.3 mo.
Four of 41 developed complications. The very first patient underwent
protective pancreatic but not biliary stenting and developed cholan-
gitis, resolved after subsequent stenting. Two developed delayed
bleeding requiring 2 and 4 transfusions. Hemostasis was attained with
bipolar electrocautery. One developed duodenal perforation with ab-
scess and was treated with surgical abscess evacuation and duodenal
T-tube. (1) Endoscopic management of ampullary adenomas is safe
and often effective therapy for poor surgical candidates, however fur-
ther experience and longer follow-up are necessary. (2) Addition
of thermal therapy after resection appears to be useful to ablate residual
adenomatous tissue (3) Such therapy should not be used in place of
Whipple resection in patients with CA/HGD who are fit for surgery.
(4) Resection attains highly adequate histologic specimens. (5) It is
important during therapy to preserve biliary and pancreatic drainage
and to conduct careful endoscopic follow-up to detect recurrences.
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LIVER CYST OF ECHINOCOCCUS GRANULOSUS
WITH RUPTURE INTO THE BILIARY TREE—
SUCCESSFUL ENDOSCOPIC AND PHARMACEUTICAL
TREATMENT
Larisa Dzirlo, Michael Wasilewski, Elisabeth Poeschl, Brigitte
Hellmich, Susanne Bach, Erich Hoffmann, Michael Gschwantler,
Wilheminen Hospital, Vienna, Austria

Rupture of hepatic cysts into the biliary tree with biliary obstruction
is a common complication of hepatic hydatid disease (HHD) occurring
in 5-10% of patients. Established treatment options include surgical
resection, percutaneous drainage, diagnostic and therapeutic ERCP
and adjuvant medical therapy. In the literature, there are only a few
case reports about successful treatment of complicated HHD by
a combination of endoscopic techniques and pharmaceutical therapy. A
28-year-old Serbian man was admitted to our hospital with jaundice,
fever, and right-sided abdominal pain. He had a 2-year history of
uncomplicated HHD. Abnormal laboratory results included elevation
of liver function tests and CRP. Abdominal ultrasound and CT
scan showed a 5 × 4 cm hydatid liver cyst in the right lobe of the
liver. Endosonograpy revealed amorph material obstructing the
common bile duct (CBD). After ERCP with endoscopic sphinctero-
tomy daughter cysts drained into the duodenum spontaneously.
DuringERCPnodirect communication of the cyst with the biliary tree
could be demonstrated. After extraction of cyst material from theCBD
a nasobiliary tube was inserted into the intrahepatic bile duct next to
the cyst. Examination of extracted material revealed characteristic
hooklets of Echinococcus granulosus. For 14 days 15 ml of 23%
hypertonic saline solution were installed into the cyst three times a
day. The patient received antibiotics and albendazole 400 mg bid.
Clinical symptoms and liver function tests improved. However, there
was no significant shrinking of the hydatid cyst. Two months later,
the patient was admitted once again with jaundice. ERCP was
performed and cyst material was removed from the CBD. This time
a direct communication between cyst and biliary tree could be demon-
strated and a nasobiliary tube could be placed directly into the cyst
cavity. The cyst was irrigated with 15 ml of 23% hypertonic saline
solution three times a day for twoweeks.The patient improved rapidly.
One month later, a CT scan showed disappearance of the liver cyst
with calcification. Nine months after the procedure the patient is
completely asymptomatic. Our case shows that the combination of
pharmaceutical therapy and ERCP with local lavage of the cyst with
hypertonic saline solution via a nasobiliary tube is a safe and effective
method for treatment of complicated HHD. However, placement of
the nasobiliary tube directly into the cyst seems to be essential for
the success of the method.
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METAL VS PLASTIC STENTS FOR MALIGNANT
DISTAL COMMON BILE DUCT STENOSIS: A
PROSPECTIVE, CONTROLLED, RANDOMIZED
CLINICAL TRIAL
Claes Soderlund V, MD, PhD, Stefan Linder V, MD, Department
of Surgery, South Hospital, Stockholm, Sweden

Only about 20% of patients with pancreatic head cancer are suitable
for curative resection. Palliation of jaundice by placement of a polyeth-
ylene (PE) stent with ERC technique is well established. Stent occlu-
sion typically occurs in 3-5 months, while wide bore metal (ME) stents
are reported to remain open twice as long. The initial higher cost of
the ME-stent might thus be balanced by less need for reintervention.
Our aim was to compare the patency of endoscopically inserted 10F
plastic PE stents vs. covered steel stents (Wallstent, Boston Scientific
Nordic AB) in a RCT, in patients with malignant distal bile duct
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strictures not suitable for radical surgery. Endpoints were uneventful
follow-up for 10months, death or “failure,” defined as proven occluded
stent at reintervention. Inclusion was terminated at 100 patients. Cur-
rently 97 patients are evaluable, 49 in the PE-group and 48 ME-
patients. 54 patients died without (proven) stent failure within 10
months, after a median of 2.6 months. 35 patients had hepatic or
pulmonary metastasis at inclusion, with a median survival of 2.5
months. 21 PE-patients and 10 ME-patients (P � 0.05) experienced
proven stent failure, 8 more (6 PE, 2 ME) had clinical (no ERC)
failure. Failure appeared after a median of 1.1 and 3.2 months, respec-
tively. Overall median survival was 4.3 months, 40 patients did not
survive 3 months. 9 patients (2 PE, 7 ME) survived 10 months
without stent failure. This is the first RCT to compare plastic PE
stents and covered steel stents. Our results indicate fewer patients
with stent failure in the ME-group, and longer patency time in those
ME-patients in which occlusion occurred. These results were signifi-
cant despite a remarkably short overall survival.
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METALLIC STENT FOR TREATMENT OF DORSAL
DUCT STRICTURE IN PANCREAS DIVISUM: REPORT
OF A CASE
Franck Vandenbroucke, MD, Marylene Plasse, MD, Claude Saint
Jean, André Roy, MD, CHUM Hopital Saint Luc, Montreal, PQ,
Canada; CH Gramby, Gramby, PQ, Canada

We report the first case of a stent of the dorsal pancreatic duct with
a metallic stent for treatment of a patient with symptomatic pancreas
divisum and secondary chronic pancreatitis. A 72-year-old patient,
with medical history of lymphoma, was referred for recurrent acute
pancreatitis. In 1999, an endoscopic retrograde cholangio-pancreatog-
raphy (ERCP) revealed a pancreas divisum with a short cephalic dorsal
duct stricture and in 2001, a double endoscopic sphincterotomy of
the major and minor papilla was done. An endoscopic ultrasound
showed a moderate chronic pancreatitis with a predominant dorsal
duct. In January 2003, after a new bout of acute pancreatitis, an ERCP
showed a short persistent cephalic stricture of the dorsal duct. A
plastic stent (10 fr × 5 cm) was successfully inserted through the
minor papilla with adequate decompression of the dorsal duct. No
subsequentprocedurewasneededuntil June2003,when thepatienthad
a new episode of acute pancreatitis. At the same time, a recurrent
lymphoma of the right breast was diagnosed. Chemotherapy was
re-instituted. ERCP showed a stable stricture of the dorsal duct. The
pancreatic stent was changed for an uncovered metallic stent (8 mm
× 4 cm) (Wallstent endoprothesis endoscopic biliary with unistep plus
delivery system; Boston Scientific, Natick - USA) allowing drainage
of side pancreatic branches. We decided to use a metallic stent in
the context of his recurrent lymphoma in order to avoid a radical
surgery, delay the patient’s treatment for his lymphoma and prevent
any further acute pancreatitis. The patient has since then been
symptom-free in regard to his pancreas divisum. He also had a com-
plete response after chemotherapy for his lymphoma without any
recurrence. In our patient’s situation, there was a persistent stricture
of the dorsal duct. Treatment of this stricture could not be achieved
by sphincteroplasty alone and surgical drainage procedures were not
indicated because of the absence of significant duct dilatation and the
general condition of the patient. Thus, insertion of a wallstent for
correction of the dorsal duct stricture was then considered a good
option. In conclusion, the use of metallic stent for correction of a
dorsal pancreatic duct stricture in the context of a pancreas divisum
is an effective procedure. This treatment can be a valuable alternative
to surgical procedures in selected cases.
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TREATMENT OF BILIARY STENOSIS AFTER LIVER
TRANSPLANTATION USING WALLSTENTS
Franck Vandenbroucke, MD, Marylene Plasse, MD, André Roy, MD,
CHUM Hopital Saint-Luc, Montreal, PQ, Canada

Biliary stenosis are common after orthotopic liver transplantation
(OLT), with a 15% reported incidence. Endoscopic treatment with
dilatation and plastic stent is now a valuable therapeutic option. How-
ever, the use of metallic stents (Wallstents) to treat this condition is
debated. The aim of this study was to report our experience using
Wallstents to treat biliary stenosis after OLT. From January 1999 to
July 2004, 279 patients underwent 306 whole-liver transplantations in
our center. Among the 222 (73%) OLT performed with choledocho-
choledochostomy, 100 (45%) biliary stenosis were diagnosed and
treated by endoscopic retrograde cholangio-pancreatography (ERCP)
or percutaneous procedures. Primary hepaticojejunostomy (HJ) were
excluded. Twenty-one patients (mean age 57.0 � 5.6 years) treated
by a Wallstent were retrospectively studied. Stent was considered ob-
structed when insertion of a plastic or a second metallic stent was
required or when surgical HJ was needed. The operative time, cold
and warm ischemic time for the 21 studied cases were, respectively,
225 � 60, 460 � 158, and 40 � 9 minutes. Mean blood losses were
1420 � 1100 (400-3500) ml. Donors mean age was 45.5 � 16.2 (17-
70) years. Proximal and anastomotic stenosis were diagnosed in 4 and
17 patients and a Wallstent was placed by ERCP or percutaneous
approach in 18 and 3 patients, respectively. A bile leak was identified in
4 (19%) patients. The mean interval between diagnosis andWallstent
insertion was 179.7 � 292.8 (0-1113) days. Total number of proce-
dures for treatment was 7.4 � 5.5, with 3.7 � 3.9 and 2.7 � 3.4
procedures before and after Wallstent insertion. The mean duration
of patency was 10.8 � 7.8 (0.9-25.1) months with 12, 18, and 24
month-patency rates of 64%, 51%, and 26%, respectively, after amean
follow-up of 37.8 � 17.2 months. An HJ was performed in 5 (24%)
patients and two (10%) patients underwent a second transplant for
ischemic cholangitis and chronic rejection after a mean intervall of
782.1 � 638.2 days after diagnosis. No graft was lost because of the
use of a Wallstent. Overall complication rate was 29% including 3
pancreatitis, 2 cholangitis and one case of aeroportia. Treatment
of post-transplant biliary stenosis using aWallstent is a valuable option
allowing to delay or to avoid surgery in 70% of patients. Endoscopic
cleaning of the stent is simple with a low complication rate. Proximal
stenosis can be treated this way in selected patients with major comor-
bidities. No technical problem was encountered during the removal
of the stent when HJ was needed. The use of a temporary Wallstent
in order to dilate post-transplant stenosis can also be considered and
is actually under study.
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HEPATOBILIARY AND PANCREATIC SURGICAL
PUBLISHING IN TEN LEADING SURGICAL JOURNALS
Shahzeer Karmali, MD, Charles M Vollmer, Jr., MD, FRCP, Oliver
Bathe,MD, FRCP, Janice L. Paseika,MD, FRCP, Francis Sutherland,
MD, FRCP, Elijah Dixon, MD, FRCP, University of Calgary,
Calgary, AB, Canada; Beth Israel Deaconess Medical Center,
Boston, MA

A rapidly growing knowledge base about recently developed diagnostic
and therapeutic modalities in the management of hepatic-pancreatic-
biliary (HPB) disease has emerged. With such advancement it is ex-
pected that the literature of the current day should reflect the emerging
and evolving field of HPB surgery. We sought to review the surgical
literature in the past 4 years to examine the predominance and scope
of HPB topics in publication. Ten leading surgical journals over two
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separate years (1998 and 2002) were identified for review. One re-
viewer using a combination of hand searching andMEDLINE search-
ing using the PubMed search engine reviewed each journal. Data
abstracted included: total number of separate publications in the given
year, number of hepatobiliary or pancreatic publications, the type of
publication, the category (hepatic, biliary, pancreatic), article focus
(benign/malignant), and comment on surgical technique. Univariate
comparisons were performed using the Fisher exact test or χ2 test for
dichotomous covariates, and the t test for continuous variables. A total
of 807 articleswere reviewed (376 in1998, 431 in2002). Fifty percent of
journals reviewed showedan absolute increase in the numberof articles;
the largest increase for Surgery (14.8%; 2002: 64/431; 1998: 0/376).
The British Journal of Surgery displayed the largest decrease in absolute
HPB articles published (12.1%; 2002: 56/431; 1998: 94/376). An anal-
ysis of the nature of disease publication revealed that 90.9% (10/11)
of articles published by theCanadian Journal of Surgerywere for benign
disease while 96.6% (28/29) of articles published by the Annals of
Surgical Oncology were for malignant disease. There was a difference
in the disease focus of each category published in the journals reviewed.
Sixty-four percent (149/230) of the articles on hepatic disease fo-
cused onmalignancy, as comparedwith 57.3% (122/213) on pancreatic
disease and 29.1% (44/195) on biliary disease. A comment on surgical
technique, though, was uniform across all categories (47.7%: 142/298
hepatic, 48.1%: 129/268 pancreas, 43.1%: 90/209 biliary). Articles
dealing with HPB topics are published widely across all 10 journals re-
viewed. Although the absolute number of articles published increased
over a 4-year period, there is significant variability in overall HPB
publication and realm of focus between journals. Across all journals
reviewed, there was a paucity of basic science articles, evidence-based
reviews, and/or meta-analyses.
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PREDICTORS OF FAILURE FOLLOWING
PANCREATICODUODENECTOMY FOR
AMPULLARY CARCINOMA
Robin D. Kim, MD, Pavi S. Kundhal, MD, Ian D. Mcgilvray, MD,
Mark S. Cattral,MD, BryceTaylor, MD, Bernard Langer,MD,David
R. Grant, MD, George Zogopoulos, MD, Shimul A. Shah, MD,
Paul D. Greig, MD, Steven Gallinger, MD, University of Toronto,
Toronto, ON, Canada; Mount Sinai Hospital, Toronto, ON, Canada

Although complete resection offers the only potential cure for ampul-
lary carcinoma (AC), treatment failure (recurrence and metastasis)
remains the major cause of death.We analyzed predictors of treatment
failure in patients who underwent pancreaticoduodenectomy (PD) for
ampullary carcinoma. We retrospectively reviewed all patients who
underwent PD between August 1994 and August 2003 for ampullary
carcinoma.Demographic (ie. age, gender) clinical (ie. symptoms, diag-
nostic tests), and pathologic data were collected using standardized
forms.χ2 analysis was used for categorical data and t-test was used for
continuous variables. A significance level of 0.05 was used for both
univariate and multivariate analysis. Forty-three patients (24 M) aged
63.7 � 11.4 years were followed for a mean of 2.1 years. Jaundice
(n � 33) and weight loss (n � 13) were the most common presenting
symptoms. Stage (P � 0.01) and degree of differentiation (P � 0.05)
were significant predictors of failure by univariate analysis. However,
only stage (P� 0.05) was a significant predictor by multivariate analy-
sis. Further analysis revealed that nodal status (P � 0.001) but not
tumor grade was a significant predictor of treatment failure. Neither
demographic nor clinical variables were significant predictors.
Tumor stage predicts failure after resection. Specifically, nodal
status but not tumor grade is the significant variable that determines
treatment failure following PD for ampullary carcinoma.
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PERCUTANEOUS TRANSHEPATIC
CHOLANGIODRAINAGE AS OPTIONAL THERAPY FOR
SYMPTOMATIC BILIARY LEAKAGE WITHOUT BILIARY
TRACT DILATION FOLLOWING UPPER ABDOMINAL
SURGERY
Bjoern Christian Link, MD, Emre F. Yekebas, MD, Uta Reichelt,
MD, Paulus Schurr II, MD, Jussuf Thomas Kaifi,MD, LarsWolfram,
MD, Asad Kutup, MD, Jacob R. Izbicki, MD, Gerrit Krupski, MD,
University of Hamburg, Hamburg, Germany

Symtomatic biliary leakage following upper abdominal surgery (e.g.
pancreas surgery) usually requires surgical revision. Endoscopic biliary
drainage is an optional therapy in cases with preserved gastroduodenal
passage. If this is not possible (e.g., Whipple’s operation) only relapa-
rotomy or, alternatively, percutaneous transhepatic cholangiodrainage
(PTCD) remains. In general, biliary tract dilation is compulsory for
the feasibility of PTCD. In this study we observed a consecutive series
of patients with symptomatic intraabdominal leakage of bile following
upper abdominal surgery and without dilation of the biliary system
on whom PTCD was performed. We evaluated if PTCD in this
patient is a reasonable alternative to reoperation. During August 2000
and July 2004 a total of 18 patients (age 35-67) with symptomatic
biliary leakage following surgery of the upper abdomen and without
dilation of the biliary system underwent PTCD. Diagnosis leading
to hospital admission and surgery were chronic pancreatitis (n � 6),
pancreatic cancer (n � 2), ulcer perforations (n � 2), oesophageal,
gastric and duodenal cancer, choledocholithiasis and acute haemo-
rrhagic necrotising pancreatitis (n � 1 each). Operations were per-
formed as follows: 6 duodenum-preserving pancreatic head resections,
2 total duodenosplenopancreatectomies, 2 partial gastric resections,
one transhiatal oesophagectomy, one gastrectomy, one Whipple pro-
cedure, one subtotal splenopancreatectomy and one necrosectomy
with partial resection of duodenum and jejunum. PTCD was feasible
in 15 of 18 patients (83.3%) without complications. In 10 of these 15
patients (66.6%) biliary leakage was definitely controlled by PTCD,
5 had to be eventually reoperated due to persistence of biliary leakage.
Three patients died perioperatively in the group of reoperated patients
(n � 5), whereas in the group of 10 patients treated successfully by
PTCD 1 patient died of multiorgan failure. Mean postoperative days
in hospital were 56 � 28.4 (range 21-113). Mean days with PTCD
were 37.6� 35.6 (range 3-147). PTCD in patients with biliary leakage
and nondilated biliary tract following complex upper abdominal sur-
gery is a reliable optional therapy with low incidence of complications.
In our study this technique prevented a relaparotomy in 2 of 3
cases. Depending on patient’s clinical condition PTCD should be
considered as first-line therapy instead of immediate reoperation.
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HEPATIC RESECTION VERSUS RADIOFREQUENCY
ABLATION FOR SINGLE HEPATOCELLULAR
CARCINOMAS MEASURING LESS THAN 5
CENTIMETERS. A MARKOV DECISION
ANALYSIS MODEL
Michele Molinari, MD, Scott Helton, MD, David Urbach, MD,
MPH, Murray Krahn, MD, MPH, University of Alberta Hospital,
Edmonton, AB, Canada; University of Illinois at Chicago Hospital,
Chicago, IL; University of Toronto, Toronto, ON, Canada

Hepatocellular carcinoma (HCC) commonly arises in cirrhotic pa-
tients. Surgery is considered the only potential cure. However, obser-
vational studies suggested that radiofrequency ablation (RFA) may
have survival benefit similar to surgery. Randomized controlled trials
are necessary to confirm this. In the absence of randomized trials,
Markov models are useful to assess the best therapeutic strategy.
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A Markov model compared the quality of life expectancy for 65 years
old individuals undergoing hepatic resection versus RFA for single 5
cm or smaller HCCs. Patients with negative margins were considered
cured. Individuals with microscopic invasion had persistent disease
and did not undergo further surgery. Patients undergoing RFA
were cured if post treatment imaging were negative for viable HCC.
Individuals with persistent tumor underwent a second ablation. If
viable tumor was present after the second ablation, RFA failed. The
probability of tumor seeding stayed constant for each RFA. Patients
with tumor seeding transited to a state of tumor progression. Recurrent
disease after hepatic resection or RFA was treated by RFA unless size
or tumor locationswere contraindications.When recurrentdiseasewas
not ablated, the patient experienced progression of HCC. Survival
was measured in quality adjusted years. Quality of life (QOL) was
0.88 for compensated cirrhosis, 0.55 for HCC, 0.5 for the hospital
stay after resection and 0.72 after RFA and 0.4 for all complications
leading to death. The survival was simulated using the exponential
function capturing the mortality rate associated with cirrhosis, age,
HCC,andeach therapeutic intervention.Hepatic resectionwas thebest
therapeutic option with 5.33 (SD �0.42) versus 3.91 (SD �0.38)
quality-adjusted life years for RFA. Surgery was the best strategy for
all the categories of patients stratified by age. One way sensitivity
analysis showed that RFAwas the preferred strategy if 1) perioperative
mortality of hepatic resection was more than 30%, 2) radical resection
was obtained less than 60% and 3) RFA was performed 60% or more
for patients with recurrent disease after a previous ablation. Hepatic
resection provided superior quality adjusted survival in comparison
to RFA. RFA was a valid alternative to surgery if feasible at least
in 60% of the patients with recurrent disease after previous ablation.
The quality of life associated with both procedures did not influence
the results of this model.
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CO2-3DCT CHOLANGIOGRAPHY: NEW FEASIBLE
TECHNIQUE PROVIDING VIRTUAL
CHOLANGIOSCOPY
Maki Sugimoto,MD, PhD,Hideki Yasuda,MD, PhD,TooruTezuka,
MD, PhD, Tomohiro Takenoue, MD, PhD, Masato Yamazaki, MD,
Shouji Naka,MD, PhD, Hiroshi Yasuhara, MD, PhD, Kazuhiro Sato,
MD, PhD, Teikyo University School of Medicine Ichihara Hospital,
Chiba, Japan; Teikyo University School of Medicine Ichihara
Hospital, Chiba, Japan; Teikyo University School of Medicine
Ichihara Hospital, Tokyo, Japan

The authors investigated the feasibility of a new software system
employing 3-dimensional (3D) virtual anatomic reconstruction using
3D computed tomography (3DCT) with carbon dioxide (CO2) gas as
a negative contrast agent, and intraluminal virtual exploration for
detection of preoperative visualization of the biliary anatomy. A total
of 8 patients with pancreato-biliary disease (four patients with choleli-
thiasis, two with pancreatic malignancies, and one with gallbladder
tumor, and one with hilar bileduct malignancy were suspected preop-
eratively) were included in this study. All patients demonstrated by
cholangiography with iodinated contrast medium, CO2 cholangiogra-
phy using 3DCT was performed by manual injection of 5-20 ml CO2
using through the endoscopic nasobiliary drainage or percutanerous
approach. The data were downloaded to a workstation for interactive
intraluminal navigation. The digital data fromCO2 3DCTwere incor-
porated into an original virtual reality software system to generate a
3D reconstruction. In five patients, CO2 injection through the ENBD
visualised cystic duct and intracholecysticmucosawithout intervention
into the gallbladder. In one patient 20 mm of protruding lesion of
the ballbladder xantogranuloma was visualized. In one hilar bileduct
cancer patient CO2 visualised additional segments of the occluded
bile duct. In 2 patients the poststenotic bile duct and pancreatic duct

were demonstrated with CO2. In two pancreatic tumor patients the
stenosis of main pancreatic duct were demonstrated with CO2. Virtual
CT cholangioscopy using CO2-3DCT revealed excellent and moder-
ate endoluminal visualization to detect stenosis, obstruction, and de-
tailed protruding lesion of the common bile duct and pancreatic duct.
Our preliminary results indicate that CO2-3DCT cholangiography
and cholangioscopy provided visualization of biliopancreatic duct dis-
order and detailed preoperative reconstruction of biliary anatomy.
Newer software developments may further enhance its accuracy, so
that virtual cholangioscopy might challenge or replace more invasive
diagnostic measures in the near future.
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DEVELOPMENT OF A PLATFORM FOR ULTRASOUND
IMAGE-GUIDED LIVER ABLATION AND RESECTION
Philip Bao, MD, Ravi Chari, MD, Robert Galloway, Jr., PhD, Alan
Herline, MD, Vanderbilt University Medical Center, Nashville, TN;
Vanderbilt University, Nashville, TN

Only approximately 20% of metastatic and primary liver tumors are
resectable with standard open surgery either because tumor location
and burden prohibit safe resection or because the patient cannot
tolerate a major operative procedure. Alternate therapeutic options
have thus been developed either in the form of different tech-
niques, such as laparoscopy, or different modalities, such as radiofre-
quency ablation. Critical to the success of both procedures is
intraoperative imaging to identify tumor location and guide placement
of the ablation probes. This imaging is currently performed with
handheld ultrasound. The purpose of this work is to develop a platform
for interactive image guidance during liver surgery that will assist
the surgeon performing laparoscopic liver procedures. An optically
tracked 7.5 MHz laparoscopic ultrasound probe was constructed and
calibrated to a tracking accuracy of approximately 5 mm. The ultra-
sound beammaybe swept over a target and individual two-dimensional
images recorded to a computer at a rate of about 5 images per
second. Using the tracking system record of the positions of the
ultrasound beam as the images are acquired, the images are recon-
structed into a three-dimensional volume similar to conventional com-
puted tomography (CT). These three-dimensional volumes can be
interactively visualized to reveal the target of interest, and because their
actual positions in physical space are known, they can be used to direct
other tracked instruments such as an ablation probe. Phantom studies
using silicone polymer tumor targets were performed with the tracked
ultrasound system. Several hundred images can be acquired and recon-
structed into a volume within minutes. To assess the accuracy of
the system, we simulated RFA probe placement by inserting a tracked
needle into the center of the target and compared its position to the
actual center as determined by a formal CT scan of the phantom.
We have also used this system in the operating room to image 12
tumors in 7 patients. Intraoperative three-dimensional ultrasound
volume reconstruction is feasible.We are continuing to develop inter-
active image guidance for minimally invasive liver procedures with
the long-term goal of improving the effectiveness and safety of
such procedures available to a larger set of patients. Image-guided
technology merits further research as a means of assisting surgeons
particularly during laparoscopy.
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SPLEEN PRESERVATION SURGERY WITH
RADIOFREQUENCY ABLATION
L.R. Jiao, Madhava Pai, D. Spalding, M. Milicevic,* R. Pellici,**
G. Navarra, M. Stella,** C. Smadja,^ P. Bachellier, N.A. Habib,
HammersmithHospital, Imperial College, London,UnitedKingdom;
*Institute for Digestive Diseases, Belgrade, Serbia and Montenegro;
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**Divisione Chirurgia Generale, Pietra Ligure, Italy; ^Hospital
Antoine, Clamart Cedex, France

Traditionally the management of splenic trauma, tumors, and staging
biopsies have necessitated total splenectomy. The significant mortality
rate associated with overwhelming post splenectomy sepsis, however,
has led to the current emphasis on splenic preservation in order to
preserve immune function. Partial splenectomy remains technically
challenging because of the rich blood supply and fragile parenchyma
of the spleen. Radiofrequency ablation (RFA) has previously been
reported for liver resection, we describe its application for splenic
preservation surgery. Either partial splenectomy or local hemostasis
was performed in 6 patients with tumors or trauma using RFA between
2001 and 2004 and the initial outcome reviewed.The procedure entails
mobilisation of the spleen and either application of the RFA probe
to the chosen resection margin to cause coagulative desiccation with
subsequent divisionwith a scalpel or application to splenic parenchyma
adjacent to bleeding points. There were 3 men and 3 women of
median age 49 years (range 29-74). There was onemalignant neoplasm
(ovarian adenocarcinoma metastasis), two benign neoplasms (angioma
1, infarctus lienis 1) and three patients with splenic trauma (road traffic
accident {RTA} 2, iatrogenic 1). Three patients required a partial
splenectomy (malignant neoplasm 1, benign neoplasm 1, RTA 1), one
patient a wedge resection (benign neoplasm) and two patients local
application of RFA. Two patients had concomitant liver procedure.
Median length of ablation for resection was 15 min (range 4.5-25)
and for local hemostasis 40.5 min (range 36-45). All patients had an
uneventful recovery with a median length of stay of 7 days (range
4-14). Partial splenectomy should be considered the best surgical
option in benign neoplasms and selected cases of trauma; its role in
malignant neoplasms needs to be further evaluated. The use of RFA
in conservative splenic surgery makes the procedure less technically
difficult, allows nonanatomical resection and results in minimal blood
loss from the resection margin.
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THE EFFECT OF MICROWAVE ABLATION ON WAVE
PENETRATION THROUGH HEPATIC PARENCHYMA
AND COLORECTAL METASTASES
Andy Strickland, MD, Peter Clegg, PhD, Fateh Ahmad,MBBS, Nigel
Cronin, David Lloyd, MD, University Hospitals of Leicester,
Leicester, United Kingdom; Medical Devices Technology Group,
University of Bath, Bath, United Kingdom

Use of ablative modalities for treatment of liver tumors is increasing.
Ablative techniques are limited by the size of lesion that can be effec-
tively treated. These limits are mainly due to increasing resistance
of the target tissue to the energy applied as the ablation progresses
(particularly radiofrequency ablation) and the consequent reduction
inenergy transfer fromsource to target tissue.Microwaves induce tissue
destruction by heating cells within a field radiated from the applicator
rather than via passage of a current or conduction used in alternative
ablative modalities. The aim of this study was to investigate the rela-
tionship between the changes induced by microwave ablation on the
penetration of microwaves through the tissue being treated. The rela-
tionship between the change in microwave resistance and the distance
from the applicator was investigated. Normal bovine hepatic paren-
chyma and resected human hepatic colorectal metastases were investi-
gated. Following calibration, an open ended, co-axial sensor was
placed into the specimen and a microwave signal passed into it. The
reflected signal was collected by the sensor and delivered to a vector
network analyser where, using computer software, the microwave
penetration was calculated. A microwave ablation was performed and
the tissue sectioned. Once tissue temperature had equilibrated with
room temperature, readings were taken using the sensor at increasing

distances from the ablation epicentre. Microwave penetration was
expressed as ‘skin depths’ which defines the distance at which the
wave loses 66% of its energy. Successful, highly accurate sensor cali-
bration was obtained prior to each reading.
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ASYMPTOMATIC CAROLI’S DISEASE IN A
SEPTUGENARIAN
Bolanle Asiyanbola, MD, F. Mele, MD, J. Neitlich, MD, P. Fiedler,
MD, Hospital of Saint Raphael, New Haven, CT

Caroli’s disease is uncommon. It more often occurs with hepatic
fibrosis constituting Caroli’s syndrome.The natural history is variable
as spontaneous regression has been reported.More commonly patients
have been found to be symptomatic starting most often in early
adulthood, less commonly in childhood. It is quite rare to have
an asymptomatic course.We present the case of a septuagenarian who
was discovered incidentally to have Caroli’s disease. The patient was
a 71-year-old male with end stage chronic obstructive pulmonary
disease and recurrent episodes of hypercarbic respiratory failure and
corpulmonale. Ultrasonography to evaluate worsened bilateral lower
extremity edema revealed incidental findings of a heterogeneous left
lobe of the liver and cholelithiasis. His liver function tests were normal.
Further evaluation with a computed tomograpphy scan revealed a
periportal hypodensity in the left lobe of the liver suggestive of biliary
dilatation. He however continued to deteriorate and in keeping with
his wishes comfort measures were instituted. He expired shortly there-
after. An autopsy was performed. Sections of the liver showed bile duct
dilatation and lithiasis in the left lobe consistent with Caroli’s disease
(Fig. 1). Other autopsy findings were in keeping with his clinical
diagnosis-panacinar emphysema and bronchopneumonia in his lungs,
biventricular hypertrophy of his heart and cholelithiasis. Figure 1
shows cystically dialated intrahepatic bile ductswith periductal fibrosis.
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INTERLEUKIN-1 (IL-1) IS PROMINENT IN EARLY
ACUTE LUNG INJURY CAUSED BY HEPATIC
CRYOABLATION
Sean C. Glasgow, MD, Krista A. Csontos, Jianluo Jia, MD,
Sabarinathan Ramachandran, PhD, Thalachallour Mohanakumar,
PhD, William C. Chapman, MD, Washington University, St.
Louis, MO

The etiology of acute pulmonary injury (“cryo-shock”) resulting from
hepatic cryoablation remains unknown. To further elucidate possible
causative factors, gene expression profiling of pulmonary cytokines was
performed in a murine model of large-volume hepatic cryoablation.
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Midline laparotomy and 35% hepatic cryoablation with a commercial
system utilizing a recirculating liquid nitrogen probe was performed
in eight C57Bl/6 mice. Six unoperated mice served as controls. Lung
tissue was removed four hours postablation.Total RNAwas isolated by
Trizol extraction, reverse transcribed, 32P-labelled, and hybridized to
GEArray Q microarrays containing cDNA sequences of 96 genes
mediating inflammatory response. Microarray data was analyzed with
hierarchical clustering byWard’smethodwith complete linkage. Con-
firmatory cytokine quantification performed using cytokine-specific
ELISA on serum and total lung protein. Unpaired t-tests and ANOVA
used as appropriate; data depicted as mean � standard error. Inter-
array data were standardized with β-actin and log normalized. Fifty-
two genes demonstrated undetectable expression in half of either
controls or experimental subjects and were thus excluded from
further analysis. Using variation filtration and clustering techniques,
a 35-gene signature was created which fully distinguished control
mice from those with hepatic cryo-injury. The IL-1 family figured
prominently in this signature, and expression of IL-1�related genes
alone fully characterized all cryo-injured mice, prompting further
investigation by ELISA. IL-1β was present in serum within two hours
postcryoablation (0 at baseline vs. 218.8 � 88.5 pg/ml; P � 0.01).
Likewise, IL-1β levels in pulmonary tissue increased significantly fol-
lowing hepatic cryoablation (Fig. 1). Cryoablation of the liver produces
a distinct proinflammatory pattern of gene expression in the lung.
Pulmonary IL-1 expression at both the mRNA and protein level was
shown to be significantly upregulated within four hours. Although
likely multifactorial, acute lung injury following hepatic cryoablation
may respond to targeted intervention directed against IL-1.
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A NOVEL MICROWAVE APPLICATOR PRODUCES
LARGE VOLUME ABLATION IN LIVER
S. Nahum Goldberg, MD, Nadeer Pirani, MD, Andrew Hines-
Peralta, MD, Beth Israel DeaconessMedical Center, HarvardMedical
School, Boston, MA

We sought to characterize and optimize power and treatment duration
on the extent of tissue coagulation in ex vivo and in vivo liver using
a novel microwave applicator. Multiple tissue ablations were per-
formed in ex vivo bovine liver (n � 128) and in vivo swine liver
(n � 40) using a 5-mm diameter 2.45-GHz microwave applicator. In
ex vivo trials, power was varied from 50 to 150W in 25-W increments
while treatment duration was varied from 2 to 20 minutes in 2-min
increments. For in vivo trials, power was varied at 50, 100, and 150
W while treatment duration was varied from 2 to 20 minutes. Three-
dimensional contour maps of the resultant short-axis and long-axis
coagulation diameters were constructed to identify the optimal power

and duration necessary to achieve maximum coagulation. Multivariate
analysis was performed to characterize the relationship between
power and treatment duration using this high frequency microwave
applicator and to compare ex vivo and in vivo results. In both ex
vivo and in vivo liver, power and treatment duration were associated
with coagulation (R2 .78, all comparisons). For ex vivo tissues 	75
W, coagulation and time were associated in sigmoidal fashion with
nearly 100% of the maximum short coagulation diameter achieved in
8 minutes duration (4.8 � 0.4 cm by 6.3 � 0.3 cm). However, for
ex vivo � 100 W, coagulation increased linearly, with the resultant
coagulation measuring 7.6 � 0.2 cm by 12.6 � 0.3 cm for 150 W
after 20 minutes duration. By contrast, for in vivo tissues, greater
coagulation was achieved at shorter durations of energy application.
For example, at 4 minutes, 4.2 � 1.1 cm and 4.9 � 0.3 cm were
seen in vivo for the 100 and 150 Watt applicators, compared to 3.7 �
0.3 cm and 4.1 � 0.1 cm for ex vivo (P � 0.01, both comparisons).
Nevertheless, maximum coagulation in vivo (4.2 � 0.3, 4.4 � 0.4,
and 6.0 � 0.3 cm for 50, 100, and 150 W) was less than ex vivo as
in vivo coagulation reached a plateau more rapidly than ex vivo (at
4-8 minutes). Large volumes of ablation can be achieved rapidly with
this novel microwave applicator. Greater ablation size can be achieved
with this device for short application times when used in vivo, sug-
gesting possible differences in efficacy compared toRF ablation.Given
these intriguing findings, further study of this device is warranted.
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SIMPLE MESOTHELIAL CYST OF THE
RETROPERITONEUM WITH ELEVATED
CA 125 AND CA 19-9
NestorArturoGomez,MD, JorgeAntonioZapatier,MD, Paola Elvira
Vargas, MD, Institute of Digestive Diseases Esperanza Foundation,
Guayaquil, Ecuador
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Simple mesothelial cysts are benign abdominal masses, characterized
by an inner surface of one or multiple layers of cubic mesothelial
epithelium. We present a case of a rare mesothelial cyst located in
retroperitoneum that expressed high Ca 19-9 and Ca 125. A 55-
year-old man that presented abdominal and thoracic pain. Physical
examination and laboratory tests were all normal, except for a marked
elevation of Ca 125 and Ca 19-9 (538.5 U/ml and 315 U/L, respec-
tively). Both abdominal sonography and CT scan suggested the pres-
ence of hepatic cyst (Fig. 1). It was close to the aorta and surrounded
by the hepatic artery, therefore guided biopsy was ruled out. The cyst
was surgically excised, noting that it was located in retroperitoneum,
adjacent but without involving the hepatic left lobe and pancreatic
head. Microscopic examination revealed an inner layer of mesothelial
cells that contained fluid of inflammatory characteristics without neo-
plasic changes. The patient was discharged 5 days later and returned
at 1 month for follow-up presenting no further complains. Retroperi-
toneal cysts can be considered benign tumors. Abdominal pain and
distention are the most frequent manifestations. The diagnosis can
usually be made with ultrasound or CT scan, but preoperative biopsy
is useful to determine other causes or presence of malignancy. Total
surgical excision is the treatment of choice in order to improve symp-
toms and avoid complications or recurrence. Ca 125 may raise as an
expression of stimulated mesothelial cells, but there is no reported
association with elevated Ca 19-9 titers. We highlight the rarity of
its location, and the expression of tumor markers.
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THERAPEUTIC APPLICATION OF MOLECULAR
ADSORBENTS RECIRCULATING SYSTEM (MARS)
IN CHRONIC SEVERE HEPATITIS PATIENTS
COMPLICATED WITH MULTIORGAN FAILURE
Xiao-bing Hu, MD, Ying Zhou, MD, Yan-qin Zhao, MD, Ming-
er Liao, Min-ru He, Min-min Wang, MS, Department of Severe
Liver Diseases, Guangzhou No. 8 Hospital, Guangzhou, China;
Therapeutic Blood Purification Research Center, Rostock, Germany

The aim of this study is to evaluate the therapeutic effectiveness
of Molecular Adsorbents Recirculating System (MARS) in patients of
chronic severe hepatitis complicated with multiorgan failure. The
present study randomized 82 patients of chronic severe hepatitis
complicated with multiorgan failure into MARS therapy group of
40 patients and rests of 42 patients of the control group, respectively,
110 sessions of MARS treatments were performed with average of
2.75 sessions per patient, all were evaluated clinically by Model for
End-stage Liver Diseases (MELD) and liver function, hemogram,
ammonia lever, coagulopathy, BUN, and creatinine levels before and
after treatments. MARS therapy resulted in remarkable improvement
of prognosis assessment model of MELD (27.1 � 2.81 to 19.5 �

3.66, P � 0.01) and finally benefited the improved survival in the
MARS group (19/40, 47.5% vs 10/42, 23.8% of control group, P �

0.05), clinically presented in significant therapeutic effectiveness in
hepatic encephalopathy or brain edema, renal dysfunction, obstinate
ascites as well as reversal development of systematic inflammatory
response syndrome (SIRS) and improvement of hemodynamic and
respiratory function by selective elimination of accumulated metabolic
toxins andmanagement of electrolyte, fluid, and acid-base balancewith
nicer safe record. MARS therapy can be applied safely as preferable
liver support for liver failure patients in therapeutic management for
complications and multi organ failure.
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LOCALLY ADVANCED HEPATIC GASTROINTESTINAL
STROMAL TUMOR OF THE STOMACH

Michael J. Jacobs, MD, Kelly A. Burke, MS, Reza F. Saidi, MD,
Rajendra Manam, MD, Providence Hospital and Medical Centers,
Southfield, MI

The standard treatment for gastrointestinal stromal tumors (GIST)
has been surgical resection. Imatinib mesylate (Gleevec; ST1571) may
be used as adjuvant therapy for tumor reduction, provided the tumor
harbors a pathogenic mutation of the c-Kit (CD117) proto-oncogene.
Herein, we report a case ofmassive tumor reduction followingGleevec
therapy in anonsurgicalcandidatewitha locallyadvancedhepaticGIST
of the stomach. The patient is an 84-year old African-American female
who presented with syncope secondary to an upper gastrointestinal
bleed. The pastmedical history was significant for postbypass coronary
artery disease with an ejection fraction less than 20%, hypertension,
hyperlipidemia, and mild dementia. After appropriate resuscitative
measures, an upper endoscopy was performed that revealed a large
proximal gastric mass along the cardia and lesser curvature. No further
gastrointestinal bleeding was encountered. A computerized tomogra-
phy (CT) scan of the abdomen demonstrated a 4-cm × 5-cm hypodense
mass located along the proximal lesser curvature of the stomach that
was inseparable from the left lateral hepatic sector. A CT-guided
biopsy of the mass revealed a gastric GIST that was strongly positive
for c-Kit. Surgical resection was not advised secondary to the substan-
tial comorbidities and hence, a treatment planwas started that included
single-agent Gleevec 400-mg po q day. A surveillance CT scan was
performed four months status post initiation of treatment that revealed
a 70% relative reduction in tumor size. At seven months status post
initiation of treatment the tumor had decreased to 2.5 × 1.5 cm, which
corresponded to a 96% relative reduction and 99% overall reduction
in size. The patient has not had recurrent gastrointestinal hemorrhage
or symptoms related to the therapy. The aforementioned case scenario
has outlined the remarkable independent effect of Gleevec on a GIST
in a nonsurgical candidate. Although standard surgical treatment
would include en bloc resection, inoperable patients with a c-Kit positive
GIST may benefit from Gleevec therapy alone. Further data is neces-
sary to ascertain the role of Gleevec in such instances.
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RELATIONSHIP BETWEEN CYPE21 GENE
POLYMORPHISM AND ALCOHOLIC LIVER DISEASE
Halina Lach, Maria Slomka, PhD, Krzysztof Celinski, PhD, Medical
Academy in Lublin, Lublin, Poland

Genetic variations of ethanol-metabolizing enzymes can affect alcohol
drinking behavior. The aim of this study was to investigate genetic
polymorphism of CYP2E1 in alcoholic liver diseases and evaluation
of association between this polymorphism and alcoholism. 59 patients
were admitted to this study: 29 with alcoholic liver cirrhosis and 30
nondrinkers as a control group. Genotypes of CYP2E1were identified
by PCR and RELP methods using PstI and RsaI as the restriction
endonucleases. Genomic DNA was extracted from peripheral leuko-
cytes. We investigate the frequency of c1 and c2 allele occurring in
these two groups. In all nondrinkers only the c1 allele was observed.
All patients of control group were homozygotic c1/c1. Frequency of
c2 allele in alcohol liver cirrhosis group was 11%, and was higher
than in the control group. Two alcohol liver cirrhotic patients were
found homozygotic c2/c2, twowere heterozygotic c1/c2. These results
suggest that allele c2 may be a risk factor for the developing alcoholic
liver diseases, and allele c1 can protect against alcoholism.
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ALCOHOLIC HEPATITIS WITH LEUKEMOID
REACTION AFTER SURGERY
Angel M. Morales, Luis A. Hashimoto, David Mokhtee, Texas Tech
Health Sciences Center at El Paso, El Paso, TX
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Alcoholic hepatitis (AH) is a clinicopathological syndrome resulting
from an excessive intake of alcohol. Leukemoid reactions (LRs) are
characterized by a strikingly elevated granulocyte count over 40,000-
50,000. Although a leukocytosis of 15-18,000/mm3 is frequently seen
in AH, LRs are rare in this context. AH-associated LRs are a sign of
poor prognosis and have a high mortality. A 64-year-old male with
a history of heavy alcohol intake underwent a right hemicolectomy
for cecal carcinoma. Preoperative laboratory data was normal with
the exceptionof analbuminof2.1 g/dl.Liverbiopsies,whichwere taken
because of a nodular appearance, revealed micronodular cirrhosis,
steatohepatitis, andMallory bodies. Postoperatively, the patient devel-
oped a leukocytosis that progressively increased to 72.6/mm3. He also
developed signs of impaired hepatic and renal function. Extensive
workup failed to reveal a source of infection. A trial of IV antibiotics
had no impact on the WBC. Methylprednisolone at a dose of 40 mg
IV daily was started on postoperative day 9. The patient experienced
a progressive decline in WBC, which reached 25.2 on postoperative
day 14. However, he died on postoperative day 16. There have been
15 cases, including ours, of AH-associated LR. The physiopathology
of LR in AH is not clear. It is postulated that increased IL-18 levels
in AH produce increased IL-1β, which along with increased IL-8,
produce neutrophilia. In this setting, steroids may play a role in the
treatment of LR by their reported inhibition of IL-1β transcription.
LR in the presence of AH appears to carry an ominous prognosis.
Among the reported cases, 12 did not receive steroids, and only one
survived, constituting a mortality of 91%. Death was caused by hepa-
torenal syndrome in all cases. Of the three patients who received
steroids, all of them showed an improvement in their WBC count,
with only one death (our patient). To the best of our knowledge, this
is the first reported patient withAH-associated LR in the postoperative
period and also the first report of death despite successful treatment
of the LR with steroids.
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COMMON PERONEAL NERVE PALSY: AN
UNEXPECTED COMPLICATION OF LIVER SURGERY
Bunthoon Nonthasoot, MD, Boonchu Sirichindakul, MD, Supanit
Nivatvongs, MD, Chesada Sangsubhan, MD, Chulalongkorn
University, Bangkok, Thailand

Common peroneal nerve palsy is a well-recognized complication fol-
lowing surgery in lithotomy position particularly colorectal and gyne-
cological surgery. But it is quite rare complication after liver surgery
which patients usually placed in supine position. There were 3 cases
of common peroneal nerve palsy after liver surgery in the past 10
years, which 2 cases of liver transplantation and 1 case of extended
right hepatectomy, 2 cases were bilateral and 1 case was unilateral.
They were placed in supine position and the mean operative time was
8 hours. Patients complained symptom of foot drop within 1 week
after operation. Electromyographic examinations showed evidences
compatible with common peroneal nerve palsy. All of them were
improved with conservative treatment within 6 months. Common
peroneal nerve palsy could develop after liver surgery even in supine
position. Injury to common peroneal nerve should be awared and
concerned before and during operation. This complication could be
managed conservatively with uneventful result.
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ESTROGEN ATTENUATES HEPATIC ISCHEMIA-
REPERFUSION INJURY
Siddhartha Rath, MD, Richard H. Turnage, MD, Carson C.
Cunningham, MD, M. K. Ghanta, MD, Xinje Mu, MD, David A.
Lefer, PhD, Kevin M. Boykin, MD, Gazi B. Zibari, MD, Louisiana
State Health Sciences Center in Shreveport, Shreveport, LA

Tissue ischemia-reperfusion injury impacts many areas of surgical
carewith research directed at limiting or preventing reperfusion injury.
Previous studies have shown that in mice, female gender resulted in
increased survival versus male counterparts, possibly due to the effect
of estrogen.We hypothesized that exogenous administration of estro-
gen tomale mice would attenuate hepatic ischemia-reperfusion injury.
Male C5BL/6 mice were divided into two groups. The control group
received no estrogen and the experimental group received estrogen
twenty-four hours prior to surgery. In both groups ischemia was
accomplished by midline laparotomy with ligation of the vascular
pedicle of the left lateral lobe of the liver for 45 minutes and followed
by a reperfusion period of five hours. At that time 0.5 ml of blood was
taken for measurement of AST and ALT as an indicator of hepatic
dysfunction. We also directly visualized leukocyte dynamics in both
control and experimental animals using intravital microscopy. Among
the parameters of leukocyte dynamics, there was a significant differ-
ence in all measured parameters (rolling, salting [data not shown],
and adhesion) between the two groups. AST, but not ALT, was sig-
nificantly higher in the control group than the group receiving estro-
gen (265.3 � 72* vs. 204 � 51*). These data suggest that estrogen
attenuates hepatic ischemia-reperfusion injury in mice possibly by
contributing to inhibition of leukocyte activation and/or adhesion in
the microcapillaries (Table 1).

Table 1. Neutrophil Dynamics

Rolling Adhesion (n) Adhesion (n/mm2)

Control (n � 7) 35.5 ± 3.7 5.5 ± 0.5 207 ± 16
Estrogen (n � 7) 26.1 ± 2.1* 2.7 ± 0.6** 143 ± 25*

*P � 0.05, **P � 0.01, Mean ± SEM; statistical analysis with unpaired t-test;
P � 0.05 considered significant.
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APPLICATION OF MOLECULAR ADSORBENT
RECIRCULATING SYSTEM (MARS) IN SEVERE VIRAL
HEPATITIS PATIENTS AND THE PROGNOSIS
ASSESSMENT BY MELD SCORE
Yue-xin Zhang, MD, Li-hua Sun, Xiao-bo Lu, Ling Xu, Gui-xia Yan,
Min-min Wang, Institute of Hepatology, the First Hospital Xinjiang
Medical University, Urmqi, China; Therapeutic Blood Purification
Research Center, Rostock, Germany

Liver failure of severe viral hepatitis is associated with multiple organ
dysfunction and high short-term mortality. The aim of this trial is to
evaluate the therapeutic effectiveness ofMARS (Molecular Adsorbents
Recirculation Syatem) in patients with severe viral hepatitis, and to
assess clinic outcome by usingMELD (MayoEnd-stage LiverDisease)
prognosis model. Forty-nine single MARS treatments combined with
standard medical treatment were performed on 27 patients with severe
viral hepatitis from March 2002 to March 2004. They were evaluated
biochemically, haemodynamically and clinically with MELD before
and after the treatment, while the observed 3-month mortality was
studied and compared to what MELD predicted. Data are given in
mean� SD and are compared using Student’s t test for related sample.
MARS treatments results in significant improvement ofmultiple organ
function including liver, renal, cerebral, coagulopathy, which proven
by decreasing of bilirubin, INR, and creatinine significantly. Overall
observed 3-month in hospital mortality is 51.8%(14/27), it was compa-
rable to after-therapy MELD predicted mortality (MELD 27.4 �

10.7; predicted of 38.5% (range from 29% to 44%), which was better
than the average predicted 3-month-mortality of 80.7% according to
its before-therapy-MELD (32.37 � 11). The subgroup of 13 patients
with MELD score between 20-29 most contributed the improvement
of mortality statistically, however, the other two subgroups with
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MELD score 30-39 and higher that 40 were observed of insignificant
surgical improvement, respectively, which was supposed to be of
scant scale (see Table 1). MARS can be regarded as a valid treatment
option for said patients with safely effective improvement on multiple
organ function and their in-hospital survival. MELD model is useful
to assess and predict severity and mortality in patients with end stage
liver disease, this findings should be confirmed by a larger number
of patients in ongoing clinical studies (Table 1, breakdown of scoring
MELD and the mortality analysis).

Table 1.

MELD Case Predicted Mortality Observed Mortality P Value

10–19 2 27% 0 �0.001
20–29 13 76% 23% �0.01
30–39 5 83% 80% �0.05
≥40 7 100% 100% �0.05
Total 27 80.7% 51.8% �0.001
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INHIBITORY EFFECTS OF ANISODAMINE ON
STORE-OPERATED CALCIUM CURRENTS INDUCED
BY OXYGEN FREE RADICAL IN HUMAN
HEPATOCYTE LINE HL-7702
Zongming Zhang, MD, PhD, Jinyi Wang, MS, First Hospital of
Tsinghua University, P. R. China, Beijing, China

To evaluate the properties of store-operated Ca2� currents (ISOC) of
human hepatocyte line HL-7702, we studied the influences of oxygen
free radical (OFR), one known hepatocyte injury ingredient, generated
by hypoxanthine-xanthine oxidase (HX-OX) system, on ISOC and the
inhibitory effects of Anisodamine on OFR-induced ISOC in HL-7702
hepatocytes. The ISOC in the cultured HL-7702 hepatocytes were
recorded by whole-cell patch-clamp technique. The HL-7702 hepato-
cytes were, respectively stimulated by 10�4, 10�3, 10�2, 10�1, and
1.0 mM OFR or absence. 0.5, 1.0, and 1.5 mM Anisodamine were,
respectively used after the stimulation with 0.1 mM OFR. OFR at
the concentration of 10�4 to 1.0 mM increased ISOC in the HL-7702
hepatocytes in a concentration-dependent potentiation manner. At
the holding potential of�100 mV, 10�4 mMOFR increased the peak
amplitude of ISOC from �341.65 � 48.99 pA to �380.34 � 58.99
pA, with the increasing rate of 11.79 � 13.01%; 1.0 mM OFR from
�341.65 � 48.99 pA to �587.51 � 66.30 pA, with the increasing
rate of 69.59 � 20.15% (P � 0.0001, n � 10). There are significant
differences among those groups besides the 10�4 OFR group. Aniso-
damine could inhibit the ISOC, after stimulation with 0.1 mM OFR,
the peak amplitude of ISOC in the HL-7702 hepatocytes was decreased
from�577.04 � 93.69 pA to�302.38 � 35.13 pA by 1.5 mM Aniso-
damine at the holding potential of�100 mV, with the inhibition rate
of 47.24� 3.82% (P� 0.0001, n� 6).There are significant differences
among these groups, without affecting the reversal potential of ISOC
in all hepatocytes. It was concluded that the OFR generated by HX-
OX system could obviously increase the store-operated Ca2� currents
of the HL-7702 hepatocytes in a dose-dependent potentiation way,
and the increasing effects could be one of the mechanisms that OFR
exerts injury effect on hepatocytes. Anisodamine significantly inhibited
OFR-induced ISOC, maybe paly an important role of protecting hepa-
tocytes from OFR injury.
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EMERGENCY REPAIR OF COMPLICATED UMBILICAL
HERNIA IN PATIENTS WITH LIVER CIRRHOSIS AND
ASCITES: MESH OR NOT

Maher Omar Osman, Sr., MD, PhD, National Liver Institute,
Menoufiya University, Alexandria, Egypt

Repair of umbilical hernia (UH) in liver patients with ascites has
received little attention in comparison to other problems of cirrho-
sis. The timing and methods of UH repair continues to be a matter of
debate. To compare herniorrhaphy (primary suture) with hernioplasty
(polyprolene mesh) in patients with a primary complicated UH in the
settingof liver cirrhosis and ascites.The studywas a randomizedclinical
trial included 40 consecutive adult cirrhotic patients, admitted to
the Department of Emergency of the National Liver Institute with
complicated UH. Patients with recurrent UH, malignant ascites or
evident liver failure were excluded. Patients were randomly allocated
into two groups: group A underwent direct suture repair whereas
group B. underwent hernioplasty with polyprolene mesh (on-lay tech-
nique). The population studied included 26 men and 14 women with a
mean age at presentation 51 years. Patients presentedwith complicated
UH in the form of incarceration (40%), obstruction (30%), strangula-
tion (22.5%), and rupture (27.5%). The majority of patients (no �

36) had surgery under general anaesthesia, while local anaesthesia was
administered for only 4 cases. The in-hospital morbidity andmortality
were reported. The mean postoperative follow-up was 24 months.
Patients were followed for late mortality and hernia recurrence. There
were no significant anaesthetic complications or surgical procedure-
related deaths. The mean duration of surgery was greater for mesh
than for suture repair (58.3 versus 40 min). The mean postoperative
stay was longer for the mesh group (11.2 versus 9.2 days). Rates of
early complications such as seroma, haematoma, wound infection,
fever, and ascitic fluid leak were similar in the two groups. Postopera-
tive hematemesis occurred in 2 (10%) patients of group B, while none
of group A patients suffered this complication. Hospital mortality
reported in 4 (10%) patients, distributed equally between the 2 groups.
The hernia recurrence rate (11%) was similar after both methods of
repair. Umbilical hernia exposes cirrhotic patients to potentially life-
threatening complications such as rupture and strangulation. Emer-
gency surgery should be considered cautiously and preferably in
specialized centers for such decompensated patients. Mesh herni-
oplasty is not superior method concerning the mortality and hernia
recurrence rates in such group of patients. The direct suture procedure
has the advantage of shorter operative time and lower cost.
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EXPERIMENTAL MODEL OF ACUTE PANCREATITIS
IN SYRIAN GOLDEN HAMSTERS
Cı́ntia Yoko Morioka, MD, PhD, André Siqueira Matheus, MD,
Renato Soares Godoy, MD, José Jukemura, MD, PhD, Telesforo
Bacchella, MD, PhD, José Eduardo Cunha, MD, PhD, Marcel
Cerqueira Cesar Machado, MD, PhD, University of São Paulo, São
Paulo, Brazil

Severe acute pancreatitis (AP) continues to be a challenge for physi-
cians according with the high mortality rates, no specific treatment,
and difficulties to clarify the entire pathophysiology of the disease.
Experimental models of AP are an important tool to establish new
concepts in treatments, pathophysiology, and management. Then, an
experimental model that resembles to human pancreas is desirable.
Hamster pancreas is comparable to human pancreas phylogenetically,
topographically, anatomically, and immunologically, in spite of this,
there are nomodels of acute pancreatitis reported in these animals. The
aim of the present study was to establish a model of acute pancreatitis
injecting taurocholic acid into the pancreatic duct of Syrian Golden
Hamsters. The animals were divided in 3 groups: Control (negative
control n � 6), Sham (laparotomy with duodenal manipulation n �

6), and intraductal injection (ID n � 6). Common bile duct was
clamped and taurocholic acid 2.5% was injected into the pancreatic
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duct. 24 hours later, animals were sacrificed to evaluate ascites, adhe-
sions, sentinel loop, and gross appearance of the pancreas, liver, spleen,
and lung. Blood samplewas collected for biochemical study. Specimens
of the pancreas, liver, spleen, and lung were sent for pathological
study. Ascites was found in 50% of the cases, adhesions in 66.6%, and
pulmonary changes, such as edema and local eritema in 16.6%.
Concerning pancreas, edema was found in 83.3%, eritema in
83.3%, and necrosis in 50% of the cases. Increase in aspartate amino-
transferase, alanine aminotransferase, alkaline phosphatase, and total
bilirubin, respectively, were observed. There were no changes in
gamma-glutamyltranspeptidase, amylase, and glicemia levels. Histo-
pathological examinations showed an extense inflammatory process,
edema, fat necrosis, and hemmorrhagic areas in the pancreas, as well
as, pulmonary edema. No histopathological changes were found in
hepatic and splenic specimens. The model showed to be easily replica-
ble and effective to produce AP. It could be used to the development
of treatment and pathophysiology of AP.
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PANCREATICOINTESTINAL FISTULA AFTER
ENDOSCOPIC NASOPANCREATIC CYST DRAINAGE
(ENPCD) IN PANCREATITIS
Maki Sugimoto,MD, PhD,Hideki Yasuda,MD, PhD,TooruTezuka,
MD, PhD, Tomohiro Takenoue, MD, PhD, Masato Yamazaki, MD,
PhD, Shouji Naka,MD, PhD,Hiroshi Yasuhara,MD, PhD, Kazuhiro
Sato, MD, PhD, Department of Surgery Teikyo University School of
Medicine Ichihara Hospital, Chiba, Japan; Department of Radiology
TeikyoUniversity School ofMedicine IchiharaHospital, Chiba, Japan

Pseudocyst is a common complication of pancreatitis, may rupture
into the surrounding organs. Fistulization of pancreatic pseudocysts
into surrounding viscera is a well-known phenomenon and usually
requires surgical management. We report here the pancreatic pseu-
docysts that developed spontaneous fistulas to the duodenum and
jejunum, successfully treated nonoperatively with the management of
endoscopic nasopancreatic cyst drainage (ENPCD). The patient was
a 28-year-oldmale admitted with epigastric pain. After hospitalization,
he was diagnosed as severe acute pancreatitis. An abdominal CT
revealed that his pancreas was swollen contained pseudocycts and
pancreaticfluid infiltrationextendedto thepelvic cavity,we treatedwith
continuous arterial infusion therapy (CAI). After recovering from
severe form, pancreatic pseudocycts developed at the maximum size
of 13 × 9 cm, he complaint high fever with upper abdominal pain
and distension. The patient was managed nonoperatively with
ENPCD tube inserted through the papilla of Vater. The pancreatic
cyst-duodenal and cyst-jejunal fistulas were radiologically evident.
After 21 days from the procedure, the abdominal symptoms and
signs subsided and resolution of the pseudocysts and cyst-intestinal
fistulas were resolved, the tube was pulled out. For curing this disease,
elimination of this potential toxic mediators was essential, our inten-
sive IVR based therapy improved the patient’s prognosis. ENPCD is
an effective method for the drainage of pancreatic fluid caused resolu-
tion of the pseudocysts and cyst-intestinal fistulas, might have an
important role in the treatment of complications with pancreatitis.
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LYMPHOPLASMACYTIC SCLEROSING PANCREATITIS:
A CASE REPORT AND REVIEW OF 240 CASES
Vinai Gondi, MS, John D. Allendorf, MD,William S. Twaddell, MD,
Beth Schrope, MD, PhD, Heidrun Rotterdam, MD, John A. Chabot,
MD, Columbia University, New York, NY

We describe a case of lymphoplasmacytic sclerosing pancreatitis
(LPSP), initially thought to be pancreatic carcinoma, and review the

world literature on LPSP. A 24-year-old man with a past history of
paratesticular rhabdomyosarcomapresentedwith obstructive jaundice,
weight loss, and elevated liver function tests and amylase. Abdominal
CT showed a 4-cm mass in the head of the pancreas with a double
duct sign.On exploratory laparotomy, themasswas found tobe densely
adherent to the superior mesenteric and distal portal vein. A pancreat-
icoduodenectomy with a portal vein resection and reverse internal
jugular vein reconstruction was performed. The patient recovered
uneventfully. Pathologic analysis revealed diffuse fibrosis with a patchy
inflammatory infiltrate of lymphocytes, plasma cells, and eosinophils
consistent with LPSP. We reviewed the world literature on LPSP
through a Medline search under the keywords “LPSP,” “autoimmune
pancreatitis,” “autoimmune-related pancreatitis,” “chronic sclerosing
pancreatitis,” and “duct-destructive pancreatitis.” A review of litera-
ture showed that LPSP is characterized by a diffusely enlarged pan-
creas without a discrete mass on CT, a diffuse irregular narrowing
of the main pancreatic duct on ERCP, and an elevated serum IgG4.
We identified 240 cases of LPSP, with 118 cases (49.2%) from Japan
or Korea, 89 cases (37.1%) from the United States, and 33 cases
(13.3%) from Europe. 146 cases were treated with surgical resection
alone, 76 cases with corticosteroids alone, 2 cases with surgical
resection plus postoperative corticosteroids, and 9 cases were not
reportedly treated. Treatment information was unavailable on 8 cases.
Recurrence was reported in 14/104 (13.5%) cases treated with surgery
alone and in 11/61 (18.0%) cases treated with corticosteroids alone.
Autoimmune disease was reported in 26/201 (12.9%) cases, with Sjo-
gren’s and inflammatory bowel disease being reported in 11 and 7
cases, respectively. LPSP mimics pancreatic carcinoma clinically and
radiographically. A review of literature shows subtle radiologic and
serologic differences that favor the diagnosis of LPSP. Despite these
differences, surgical resection is often undertaken due to diagnostic
uncertainty. Reported rates of recurrence seem to be similar between
surgical resection and corticosteroid therapy. A minority of LPSP
cases are associated with Sjogren’s and inflammatory bowel disease.
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CYP2E1 GENE POLYMORPHISM AND ALCOHOLIC
CHRONIC PANCREATITIS
Halina Lach, Maria Slomka, PhD, Krzysztof Celinski, PhD, Medical
Academy in Lublin, Lublin, Poland

Alcohol abuse is being regarded as themain cause of chronic pancreati-
tis. The aim of this study was to investigate genetic polymorphism
ofCYP2E1 in alcoholic chronic pancreatitis and evaluation of relation-
ship between this polymorphism and alcoholism. Thirty-nine patients
were admitted to this study: 17 with alcoholic chronic pancreatitis and
22 nondrinkers as a control group. Genotypes of CYP2E1were identi-
fied by PCR and RELP methods using PstI and RsaI as the restriction
endonucleases. Genomic DNA was extracted from peripheral leuko-
cytes. We investigate the frequency of c1 and c2 allele occurring in
these two groups. In all nondrinkers only the c1 allele was observed.
All patients of control group were homozygotic c1/c1. Frequency of
c2 allele in alcohol chronic pancreatitis groupwas 12%, andwas higher
than in the control group. In any patients were found homozygotic c2/
c2, two of them were heterozygotic c1/c2. These results may suggest
that allele c2 may be a risk factor for the developing alcoholic
chronic pancreatitis.
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EFFICACY OF FEEDING TUBE PLACEMENT DURING
PANCREATICODUODENECTOMY FOR CHRONIC
PANCREATITIS
Thomas Schnelldorfer, MD, David N. Lewin, MD, David B. Adams,
MD, Medical University of South Carolina, Charleston, SC
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The frequent finding of delayed gastric emptying after pancreaticodu-
odenectomy for chronic pancreatitis and the associated inability to
tolerate nutrition by mouth has let to a common practice of prophylac-
tic placement of enteral feeding tubes during the procedure. This is
supposed to maximize enteral nutrition and avoid or minimize the
use of parenteral nutrition in postoperative care. The purpose of
this study is to examine the efficacy of feeding tubes placed during
pancreatic head resection. The records of 78 consecutive patients who
underwent pancreaticoduodenectomy for chronic pancreatitis were
retrospectively reviewed and analyzed. Forty-nine patients received
feeding tubes at time of operation in form of jejunostomy tube (42
patients) and/or gastrostomy tube (40 patients). This group was com-
pared to 29 patients without feeding tube available for postoperative
care. Both groups had a similar disease progress measured by degree of
pancreatic fibrosis and preoperative nutritional status measured by
serum albumin level, body mass index, and Subjective Global Assess-
ment. Preoperative symptom of anorexia was more common in the
feeding tube group (no tube 3% vs. tube 18%, P � 0.05). During
the time observed there was a trend towards not placing simultaneous
feeding tubes (first 6 years 84% vs. last 2 years 33%). The overall
complication rate after pancreaticoduodenectomy was 54% (no tube
41% vs. tube 61%, P � 0.05). Placement of a feeding tube was
associated with an increase in intra-abdominal morbidity from 34%
to 57% (P � 0.03). Delayed gastric emptying (7% vs. 22%), intra-
abdominal abscess (10% vs. 16%), and anastomotic leak (7% vs. 16%)
were more frequent in the feeding tube group but not significantly
different in group comparison.None of the patients had a complication
directly related to placement of the feeding tube. Eighty-eight percent
of the placed feeding tubes were actually used. Despite of feeding
tube placement 49% of patients required postoperative use of total
parenteral nutrition compared to 55% of patients without feeding
tube (P � 0.05). Length of hospital stay and hospital readmission
during the first postoperative year was not affected by placement
of feeding tube. Simultaneous feeding tube placement along with
pancreatic head resection for chronic pancreatitis can be performed
safely but increases the risk for postoperative intra-abdominal compli-
cations. Themajority of the placed tubes are being use in postoperative
care but they do not prevent the use of total parenteral nutrition and
do not shorten length of hospital stay.
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PANCREATICOPLEURAL FISTULA: THE ROLE OF
MAGNETIC RESONANCE
CHOLANGIOPANCREATOGRAPHY IN DIAGNOSIS
AND TREATMENT
Yoshitsugu Tajima IV, MD, PhD, Kenzo Fukuda III, MD, PhD,
Ryuji Tsutsumi III, MD, Tamotsu Kuroki III, MD, PhD, Takashi
Kanematsu V, MD, PhD, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Japan

Pancreaticopleural fistula is an uncommon entity and it results from
pancreatic duct disruption or pancreatic pseudocyt extension into
the pleural cavity. We present two cases of pancreaticopleural fistula
in which the diagnosis was confirmed bymagnetic resonance cholangi-
opancreatography (MRCP) and treatment accomplished by endo-
scopic transpapillary pancreatic duct stent placement and/or open
surgery. A 34-year-old man with a 16-year history of alcohol intake
developed a pancreatic pseudocyst and amylase-rich pleural effusion
following acute pancreatitis. MRCP demonstrated a fistulous tract
originating from the disrupted pancreatic duct in the mid-portion of
the pancreas and extending to the mediastinum, being consistent with
a diagnosis of pancreaticopleural fistula. Subsequently, endoscopic
transpapillary implantation of a plastic stent into the main pancre-
atic duct was performed. Stent placement was effective, and the patient
recovered without complications. A 48-year-old man with a long his-

tory of alcohol abuse and recurrent pleural effusion developed a medi-
astinal pseudocyst following acute pancreatitis. MRCP demonstrated a
fistulous tract extending from the pancreas head to the mediastinal
pseudocyst and a stenosis in the distal bile duct. After temporary
pancreatic drainage with an endoscopic transpapillary pancreatic duct
stent, longitudinal pancreaticojejunostomy, resection of the fistula,
and choledochoduodenostomy were performed. The postoperative
course was uneventful, and he has been well without recurrent pan-
creatic disease. Detection of a pancreaticopleural fistula by
conventional radiologic techniques is often difficult. While diagno-
sis can be confirmed with ERP, it is invasive. MRCP is a reliable
noninvasive tool for detecting a pancreaticopleural fistula and for
planning the treatment strategy.
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FECAL ELASTASE-1 CONCENTRATION AS A
SCREENING TOOL FOR CHRONICITY IN ACUTE
PANCREATITIS ADMISSIONS
Richard C. Turner, MBBS, Robyn McDermott, MD, PhD, James
Cook University, Cairns, Queensland, Australia

Acute and chronic pancreatitis are different pathological entities, al-
though patients presenting with acute pain and elevated serum lipase
may also have underlying chronic disease. Determining the presence of
chronic pancreatitis in acute clinical presentations would be useful
in guiding appropriate short- and long-term management. However
accepted gold standard tests for chronic pancreatitis tend to be inva-
sive, costly or time-consuming. The relatively new fecal elastase-1
assay has been shown to have acceptable diagnostic accuracy for mod-
erate and severe exocrine deficiency when compared to the other tests
(1). The aim of this study was to evaluate fecal elastase-1 concentration
[FE-1] against clinical criteria for chronicity in an acute hospital set-
ting. [FE-1] was performed on patients admitted to a surgical unit with
a provisional diagnosis of acute pancreatitis based on the acute onset
of epigastric pain and a serum lipase at least twice the upper limit of
normal. Suspicion of chronic disease was defined by the presence
of specific clinical, pathological or radiological criteria. A 2 × 2
table comparing [FE-1] and clinical diagnosis was constructed. 117
stool specimens from 95 patients were suitable for [FE-1] determina-
tion. Values were compared to clinical case definition criteria of chro-
nicity, after exclusion of liquid stool specimens and cases of moderate
or severe acute pancreatitis (Ranson’s score �2). Using a threshold
for exocrine insufficiency of 200 mcg/g, [FE-1] yielded the following
results as a screening tool for chronic pancreatitis in the study cohort:
positive predictive value� 96.9%, negative predictive value� 86.0%,
sensitivity� 79.5% specificity� 98.0%. [FE-1] is an accurate screen-
ing tool for chronicity in pancreatitis patients when taken in the course
of an acute hospital admission for mild pancreatitis. Since such cases
represent the majority of pancreatitis admissions, the application of
the assay to determine appropriate ongoing management protocols is
justified. REFERENCE: 1. Löser C, Möllgaard A, Fölsch UR. Faecal
elastase 1: a novel, highly sensitive, and specific tubeless pancreatic
function test. Gut 1996; 39:580-586.
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CYSTIC DEGENERATION OF THE DUODENUM AND
GROOVE PANCREATITIS: TWO NAMES FOR THE
SAME CONDITION?
Caroline S. Verbeke, S.H. Rahman, Krish V.Menon, A. G. Chalmers,
K. Harris, M. J. McMahon, P. J. Guillou, St. James’s University
Hospital, Leeds, United Kingdom

Cystic dystrophy of the duodenal wall (CD) is a rare lesion character-
ized by cyst formation in ectopic pancreatic tissue localized in the
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duodenal wall. Groove pancreatitis (GP) is a form of segmental pan-
creatitis affecting the pancreatic head at the interface (“groove”) with
the duodenum. The clinical findings, imaging and histology in 8 cases
(7 male, 1 female; aged 36-56 yr) were compared. All presented with
epigastric pain, vomiting and weight loss. Imaging, usually based on
CT and EUS, suggested CD in 5 cases. Duodenal wall thickening,
mucosal irregularity and Brunner’s glands hyperplasia were present
in all cases with duodenal stenosis in 3. All showed plate-like scarring
of the supra-ampullary duodenal wall, soft tissue at the pancreaticodu-
odenal interface and adjacent pancreatic parenchyma as described in
GP. Cysts varying in number (2-15), size (0.3-2 cm), epithelial lining
and content (inflammatory debris, protein plugs, concrement) were
present in the duodenal wall of 6 patients. Ectopic pancreatic tissue was
found in the duodenal wall (6 cases) and gastric antrum (1 case). Most
patients show combined features of CD and GP. The significance of
ectopic pancreatic tissue and alcohol as common aetiopathogenetic
factors is discussed.
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GLUTAMINE TREATMENT OF ISLETS DURING
PANCREAS PERFUSION AND ITS INFLUENCE ON
OXIDATIVE STRESS AND TRANSPLANTATION
Jose G. Avila, MD, Barbara Barbaro, PhD, Sandra Hanschumacher,
Antonio Gangemi, MD, Jose Oberholzer, MD, University of Illinois
at Chicago, Chicago, IL

The purpose of this study is to show a protective effect of intraductal
glutamine administration on recovery of isolated islets of Langerhans
from pancreata subjected to variable periods of ischemia prior to islet
isolation and transplantation. Human pancreata were treated with
either a 5 mM solution of L-glutamine through the main pancreatic
duct (n � 6) or perfused with collagenase enzyme alone (n � 6),
followed by standard islet isolation. The evaluation of isolation out-
comes was performed in vitro by determining islet yield in Equiva-
lent Islet Number (EIN), viability, and function through static glucose
incubation. Levels of malondialdehyde (MDA) and Glutathione
(GSH) were used asmarkers of oxidative stress to islets. In vivo analysis
was performed through transplantation into diabetic “Nude” mice.
Islet yields from human pancreata were significantly increased in
the treatment group compared to controls; mean � SEM (305,243 �

39,744 EIN vs. 167,463 � 42,511 EIN, respectively) P �� 0.05.
Although we did not observe the viability immediately postisolation
to be significantly different (87% � 3 in treatment group vs. 82% �

2 in control), in vitro islet function was improved by glutamine admin-
istration compared to control, stimulation index (S.I.) (9.80 � 3 vs.
6.93� 2, respectively). The percentage of mice cured with glutamine
treated islets was significantly increased when compared to controls
(83%n� 12 vs 26%n� 23, respectively)P�� 0.05, and in curedmice

from both groups, the time to reach normoglycemia was significantly
decreased in the glutamine group (1.83 � 0.4 vs. 7.3 � 3 days) P ��

0.05. Glutathione levels were increased in glutamine treated pancreata
(n � 6) vs control (n � 2); (7.51 � 2.5 nmol/mg of protein vs. 5.25 �

0.2 nmol/mg of protein), respectively, and MDA was slightly lower
in glutamine groups when compared to the nontreated group. Current
results (supporting previous studies) show that in human pancreata
procured after a variable period of ischemia, intraductal administration
of glutamine can decrease oxidative stress and improve islet yield,
viability, and islet function after transplantation.
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DECREASED TOTAL Bcl-2 ANTI-APOPTOTIC PROTEIN
LEVEL IN PANCREATIC CANCER (MIA PACA-2) CELLS
INCUBATED WITH N-3 FATTY ACID ENHANCED
MEDIA SUGGESTS MITOCHONDRIAL DIRECTED
APOPTOSIS
Tom Dekoj, W. Scott Helton, MD, Tricia Babcock, MS, Joseph
Espat, MD, UIC, Chicago, IL

As previously reported, MiaPaCa-2 pancreatic cancer cells respond
with a greater apoptotic response when incubated with an n-3 lipid
emulsion than with n-6 lipid emulsion or media alone. What remains
unknown, however, is the mechanism of the production of this cellular
response. Bcl-2 protein acts in the cell to prevent the release of cyto-
chrome-C from the mitochondrion, thus preventing the activation of
the caspase system and cell death. The presence of Bcl-2 in larger
amounts in the cell suggests a resistance to apoptosis, which contri-
butes to the total anti- versus pro-apoptotic balance in the cell. The
opposite has also been shown tobe true.MiaPaCa-2cellsmadeprone to
apoptosis by incubation with n-3 lipids exhibit a lower concentration
of Bcl-2 anti-apoptotic than n-6 and media incubated cells. MiaPaCa-
2 pancreatic adenocarcinoma cells were seeded in 100 mm2 dishes
and treated with media alone, media with 100 µM n-6 lipid emulsion
or 100 µM n-3 lipid emulsion for 24 and 36 hours. The total
protein from the cells was then extracted using an Active Motif extrac-
tion kit. After protein concentrationmeasurement, a standardWestern
blotting protocol was performed with a specific anti human Bcl-2
antibody from Cell Signaling Technologies. β-Actin control and den-
sitometry were also performed. The total Bcl-2 levels in theMiaPaCa-
2 cells incubated with n-3 enhanced media show a marked decrease
as compared to cells incubated with n-6 lipid enhanced media and
media alone. β-Actin control and band densitometry confirms equal
protein loading. MiaPaCa-2 pancreatic cells show a decrease in the
level of Bcl-2 anti-apoptotic protein only when exposed to n-3 lipid
enhanced media. In previous experiments, IκB phosphorylation was
not shown to be altered in the presence of n-3 lipids, suggesting
a mitochondrially controlled progression toward apoptosis. Further
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experiments elucidating themechanisms of these processes are needed.
Increased knowledge of the intricacies of cell death in this model may
help to promote n-3 supplementation as an adjunct to chemotherapy in
pancreatic cancer treatment.
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CYSTS IN THE PANCREAS: HOW GOOD IS
COMPUTED TOMOGRAPHY IN DIAGNOSIS?
Nabeel M. Shabout, MD, Lisa Hamilton, Robert V. Rege, MD, D.
Rohan Jeyarajah, MD, Southwestern Medical School, Dallas, TX

There are two main cystic lesions in the pancreas: cystic pancreatic
neoplasm (CPN) and pancreatic pseudocyst (PP). Differentiating be-
tween these two entities is critical to treatment, as PPs are drained
while CPNs are resected. The efficacy of computed tomography (CT)
in differentiating CPNs from PP has not been studied and is the
purpose of this study. A retrospective review over a five-year period
of all patients undergoing pancreatic surgery at a single institution
was made. Of these, 32 patients met the inclusion criteria which
required preoperative CT and surgical pathology of CPN or PP. The
CT interpretation was then compared to the final surgical pathology.
Of the 32 patients, 15 had CPN and 17 PP. Of the 15 patients with
CPN, 13 were correctly diagnosed with the CT. Of the 17 patients
with PP, 2 patients were incorrectly diagnosed by CT as having a
CPN. The positive predictive value (PPV) for differentiating between
these two entities is 87%. The sensitivity and specificity for CT
in diagnosing CPN or PP is 87% and 88%, respectively. Although
certain pancreatic lesions are not clearly defined by CT and require
other studies, we found computed tomography to be a good method
to differentiate between PP and CPN. Specifically, the PPV of CT
in differentiating CPN from PP is comparable to published reports
of endoscopic ultrasound, another popular diagnostic mode. Our data
suggest that the work-up of pancreatic cystic lesions may involve
simply a dedicated pancreatic CT.
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QUALITY OF LIFE AFTER SIMULTANEOUS
PANCREAS-KIDNEY TRANSPLANTATION
Artur Kwiatkowski, MD, PhD, Grzegorz Michalak, MD, PhD,
Jaroslaw Czerwinski, MD, PhD, Andrzej Chmura, MD, PhD, Roman
Danielewicz, MD, PhD, Krzysztof Ostrowski, MD, PhD, Wojciech
Lisik, MD, PhD, Leszek Adadynski, MD, PhD, Michal Wszola, MD,
PhD, Rafal Nosek, MD, Slawomir Fesolowicz, MD, Monika Bieniasz,
MD, Tomasz Kasprzyk, MD, Magdalena Durlik, MD, PhD, Janusz
Walaszewski, MD, PhD, Wojciech Rowinski, MD, PhD, Warsaw
Medical University, Warsaw, Poland

Forty-eight simultaneous pancreas-kidney transplantations (SPKTx)
were performed in our department between 1988 and 2004. Mean
patient age was 34 years mean length of diabetes treatment was 23
years. Prior to SPKTx all patients were onmaintenance haemodialysis.
It is not well established whether SPKTx improves quality of life of
these patients. The aim of this study was to assess the progress
of diabetic complication after SPKTx and psycho-social status of these
patients. By the end of June 2004, 37 patients were alive. 26 had
functioning pancreas and kidney grafts. A questionnaire was sent
and received from 26 patients with functioning pancreas grafts. 19 of
them consented to take part in the study. We investigated ophtalmo-
logical status, presence of macroangiopathy and assessed quality of life.
4 of 19 patients had lower limb amputations after SPKTx. Seven of
19 patients were totally blind, 13 had retinopathy. Nineteen regarded
their quality of life as improved compared to pretransplant status.
This was mainly attributed to being dialysis and insulin-free. Fourteen

of 19 reported controlling their glycaemia regularly which was associ-
atedwith fear of losing the pancreas graft. Seven of 19 persons returned
to work after transplantation. Patients should be qualified to SPKTx
before occurrence of diabetic complications, which can make the
return to normal life after SPKTx difficult. Patients after SPKTx
experience an improvement in the quality of life and, in some cases,
return to professional life.
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SURGICAL COMPLICATIONS OBSERVED IN
SIMULTANEOUS PANCREAS-KIDNEY
TRANSPLANTATION (SPKTX)—16 YEARS’
EXPERIENCE OF ONE CENTRE
Grzegorz Michalak, MD, PhD, Arur Kwiatkowski, MD, PhD,
Jaroslaw Czerwinski, MD, PhD, Andrzej Chmura, MD, PhD, Michal
Wszola, MD, Rafal Nosek, MD, Krzysztof Ostrowski, MD, Roman
Danielwicz,MD, PhD,Wojciech Lisik,MD, PhD, Leszek Adadynski,
Maciej Kosieradzki, MD, PhD, Slawomir Fesolowicz, MD, Monika
Bieniasz, MD, Tomasz Kasprzyk, MD, Magdalena Durlik, MD, PhD,
Janusz Walaszewski, MD, PhD, Wojciech Rowinski, MD, PhD,
Warsaw Medical University, Warsaw, Poland

Forty-eight SPKTx were performed in our department between 1988
and 2004. Mean patient age was 34 years and length of diabetes
treatment, 23 years. All kidney andpancreas recipients were onmainte-
nance hemodialysis therapy prior to SPKTx .The pancreas with duo-
denal segment and the kidneys were harvested from cadaveric heart
beating donors. Cold Ischemia Time in UW solution varied from 4
to 14 hours. 20 patients had duodenal segment sutured to the urinary
bladder while the remaining 28 grafts were drained to an isolated ileal
loop. Quadruple immunosupression was administrated as well as anti-
coagulant and antibiotic prophylaxis; 46 patients (46/48, 95%) re-
gained insulin-independence in the immediate postoperative period,
and 41 (86%) recipients had immediate function of the kidney graft.
Remaining patients underwent ATN during postoperative period.
The longest ATN was 18 days. Of 48, 37 (77%) patients are alive
(follow-up 6 up to 180 months); 26 of them (70%) with good pancreas
function, 33 (89%) with good kidney function. Nineteen patients re-
garded their quality of life as improved compared to pretransplant
status. This was mainly attributed to being dialysis and insulin-free.
Fourteen of 19 reported controlling their glycaemia regularly which
was associated with fear of losing the pancreas graft. Seven of 19
persons returned to work after transplantation. Four (8.3%) patients
lost their kidney graft due to 2 of vascular complication, 2 of rejection.
Four pancreas grafts with bladder drainage required conversion to
enteric drainage due to persistent urinary infection or urinary fistula.
11 (23%) patients lost their pancreatic grafts within 1 year posttrans-
plant due to the following: vascular complications: 8, septic complica-
tions, 1, rejection,2. 11patientsdiedwithinoneyear after transplantation:
5 of septic complications, 4 of neuroinfection, 1 of pulmonary embolism,
and 1 of myocardial infarction. Simultaneous pancreas-kidney trans-
plantation is a successful treatment of diabetic nephropathy, burdened
however by the possibility of serious complications.
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ISLET TRANSPLANTATION UNDER HEPATIC
REGENERATION PROMOTES AMELIORATION OF
HYPERGLYCEMIA AND INSULIN SECRETION IN
STREPTOZOTOCIN-DIABETIC RATS
Takeshi Sudo, MD, Eiso Hiyama, MD, Kenichiro Uemura, MD,
Yoshiaki Murakami, MD, Yoshio Takesue, MD, Taijiro Sueda, MD,
Hiroshima University Hospital, Hiroshima, Japan

With the current donor shortage, future success with islet transplanta-
tion is incumbent on the ability to use single donor islets.Manipulating
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the recipient graft environment may allow the use of fewer islets to
achieve insulin-independence. We examined the impact of hepatic
regeneration on engraftment of intraportally transplanted islet cells
in the immediate postoperative period. Isolated pancreatic islets from
a single-donor were intraportally transplanted to streptozotocin-
diabetic rats immediately after 70% partial hepatectomy (HxPIT1;
n � 12). Plasma glucose levels and body weight were monitored for
30 days; intravenous glucose tolerance tests and serum insulin levels
were obtained at the second and fourth weeks after transplantation;
and morphological studies were performed on insulin immunostained
sections of the liver. Results from HxPIT1 rats were compared to
those from rats transplanted with single-donor islet grafts (PIT1;
n � 10) and those from rats transplanted with double-donor islet
grafts (PIT2; n� 7). Hyperglycemia was ameliorated in HxPIT1 and
PIT2 rats after transplantation but not in PIT1 rats. Body weight
gain of the HxPIT1 rats was more than that of the PIT1 rats. Glucose
tolerance and insulin secretion in the HxPIT1 group were superior to
the PIT1 group and equivalent to those in the PIT2 group. There
were no significant differences comparing the glucose tolerance and
insulin levels at the second week to those at the fourth week after
transplantation. Morphologically, grafted islets from HxPIT1 rats
were large and granulated by hypertrophic beta cells. The sizes of
the grafted islets and individual insulin-stained islet cells were larger
than those from PIT1 rats. In streptozotocin-diabetic rats, islet trans-
plantation performed in regenerating liver results in improved insulin
secretion and serum glucose control, even in the face of a limited
number of islets. Hepatic regenerationmight act both to induce hyper-
trophy of islet cells and to protect these cells from acute injuries
during the immediate post-transplant period.
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PANCREATECTOMY WITH VASCULAR RESECTION
AND RECONSTRUCTION: A SINGLE INSTITUTION
10-YEAR EXPERIENCE
IgorLaskowski,MD, JohnD.Allendorf,MD,BethSchrope,MD,PhD,
MichelleGabay,MS,NicoleGoetz,MS, JohnChabot,MD,Columbia
University, New York, NY

Pancreatic adenocarcinoma invading the portal or superior mesenteric
vein is unresectable by traditional criteria. However, several reports
have suggested that vascular resection and reconstruction can be per-
formed safely, with a favorable oncologic outcome. The purpose of
this study is to review a single institution’s 10-year experience with
vascular resection during pancreatectomy. The operative records of
471 patients who underwent pancreatectomy over the past 10 years
at our institution were reviewed. Vascular resection was undertaken
in 47 (1%). The morbidity, mortality, and survival of these patients
were reviewed retrospectively. Portal/SMV resection was performed
in 46 patients. Partial resection (n � 16) was reconstructed primarily
(n � 10) or with a saphenous vein patch (n � 6). Segmental resection
(n � 30) was reconstructed by primary end-to-end anastomosis (n �

14) or with a vein interposition graft (n � 15). One patient required
caval resection. Approximately half of the patients had undergone neo-
adjuvant chemoradiation for initially unresectable disease (n � 24),
while the remainder underwent resection at initial exploration (n �

23). Four patients had benign disease. Pancreatectomy includedWhip-
ple (n � 42), total (n � 3), and distal (n � 2). Arterial reconstruction
was performed in 3 patients. Postoperative mortality was 4.25%. The
overall complication rate was 40%; PVT occurred in 15%, reoperation
was required in 12%, and 8% had delayed gastric emptying. Arterial
reconstruction was an independent risk factor for increased morbidity
andmortality.Of the patients with invasive pancreatic adenocarcinoma
(n� 41), mean follow-up was 16.8 months (range 1.8 to 45.6 months).
Median survival is at least 14 months and may be as high as 25 months
as the data set matures. Pancreatectomy with vascular resection can

be performed with acceptable morbidity and mortality. Oncologic
outcomes are similar to series limited to patients considered resectable
by traditional criteria.
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DOES PRESERVATION OF THE RIGHT GASTRIC
ARTERY AFFECT RETURN OF GASTRIC FUNCTION
AFTER PYLORUS-PRESERVING
PANCREATICODUODENECTOMY?
Eren Berber, MD, Matthew R. Walsh, MD, Nancy Brown, RN,
David Vogt, MD, Michael J. Henderson, MD, The Cleveland Clinic
Foundation, Cleveland, OH

Delayed gastric emptying is the most frequent complication after
pylorus-preserving pancreaticoduodenectomy (PPPD). The mainte-
nance of the pyloroduodenal blood supply has been proposed to
decrease this complication by reducing ischemia to the duodenal cuff.
There are little data in the literature about the value of preserving
the right gastric artery (RGA) during PPPD for the postoperative
return of gastric function. This was a retrospective study using an
established database at our institution between 1994 and 2004. The
patients who developed an anastomotic leak and/or intra-abdominal
abscess were excluded leaving 100 patients undergoing PPPD with
preservation of the RGA (Group 1) and 50 patients with division of
the RGA (Group 2) based on individual surgeon preference. The two
groups were comparable regarding age, gender, and histopathology
(benign versus malignant). Statistical analysis was performed using
Student t test and χ2 test. All data are expressed as mean � SEM.
The mean estimated blood loss was greater in cases that the RGA
was preserved compared to those where the RGA was divided (552 �

35 ml versus 444 � 35 ml, respectively, P � 0.05). There was no
difference in the time to removal of the nasogastric tube (5.3 � 0.3
versus 4.6 � 0.4 days, P � 0.05), the time to regular diet (8.4 �

0.4 versus 9.5 � 1.5 days, P � 0.05), the ICU stay (0.9 � 0.4 versus
1.3 � 0.8 days, P � 0.05) or the overall hospital stay (11.9 � 0.7
versus 13.9 � 1.5 days, P � 0.05) when the patients who had the
RGA preserved were compared to those who had the RGA divided,
respectively. Preservation of the right gastric artery does not appear
to improve early gastric function or length of operative recovery
after pylorus-preserving pancreaticoduodenectomy.
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THE EFFECT OF NEOADJUVANT THERAPY FOR
PANCREATIC CANCER ON POSTOPERATIVE
COMPLICATIONS
Melissa Brunsvold, MD, Vic Velanovich, MD, Henry Ford Hospital,
Detroit, MI

Multimodal therapy for pancreatic cancer has long been known to be
superior to surgeryor chemotherapy and radiation alone, andmore and
more physicians are turning to neoadjuvant therapy as a preferred form
of treatment. Many studies have shown an improvement in survival
with neoadjuvant therapy; however, there are very little data compar-
ing surgical complications in these groups. The goal of our study was
to identify potential excess postoperative complications that might
derive from administering neoadjuvant therapy. We did an exhaustive
chart review of all patients diagnosed with pancreatic cancer from
1997-2003 in a major metropolitan health system. Of those we identi-
fied all patients who underwent any surgery with an anastomosis
(112) including patients who underwent pancreaticoduodenectomy,
choledochojejunostomy and gastrojejunostomy, choledochojejunos-
tomy alone or gastrojejunostomy alone. We sorted them into two
groups, those who had neoadjuvant therapy (NAT, n � 21) and those
who did not (control, n� 91). We compared the rates of anastomotic
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leaks (defined either by elevated drain amylase or bilirubin, or as
reported by the physician) and infectious complication (wound infec-
tions, intra-abdominal abscesses, pneumonias, urinary tract in-
fections). We analyzed our data using the Fisher exact test and the
Mann-Whitney U test. We found 3 anastomotic leaks (14%) in
the NAT group and 16 leaks in the control group (17%). Wound
infection rate was 24% (n� 5) in the NAT group and 16% (n� 15) in
the controls. Intra-abdominal abscesses were found in 14% (n � 3)
of the NAT group and 15% (n � 14) in the controls. Pneumonias
occurred in 10% (n � 2) of the NAT group and 6.6% (n � 6) of the
controls. Urinary tract infections were found in 10% (n � 2) of
the NAT group and 10% (n � 9) of the controls. Length of stay
in the hospital was median 11 days (range 5-24) in the NAT group
and median 12 days (range 4-86) in the controls. None of these
data represented statistically significant differences between the two
groups. Our conclusions are that in the pancreatic cancer patient,
neoadjuvant therapy poses no increase risk of anastomotic leak, nor
does neoadjuvant therapy pose increased risk of infectious complica-
tion. Postoperative length of stay is not impacted by neoadjuvant
therapy.
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A MATCHED COHORT STUDY OF EN BLOC
VENOUS RESECTION DURING
PANCREATICODUODENECTOMY FOR
ADENOCARCINOMA OF THE PANCREATIC HEAD
John D. Christein, MD, David M. Nagorney, MD, Juan Sarmiento,
MD, Sunni A. Barnes, PhD, Brian S. Crownhart, Michael B. Farnell,
MD, Mayo Clinic, Rochester, MN; Emory University, Atlanta, GA

Incomplete resection of pancreatic head adenocarcinoma may lead to
early recurrence and shorter duration of survival. Portal vein-superior
mesenteric vein resection may be necessary to achieve an R0 resection.
Prior studies have made comparisons with historical controls and have
shown that duration of survival is no different following pancreatico-
duodenectomy (PD) for adenocarcinoma of the pancreatic head with
or without venous resection. A matched cohort has not been used to
study survival after PD with venous resection. To compare operative
and survival characteristics for patients undergoing PD for adenocarci-
noma of the pancreatic head with or without venous resection. Fifty-
two patients (venous resection (VR)) were matched to 52 patients (no
venous resection (NVR)) such that year of operation, age, N stage, and
tumor size were similar for the two cohorts. PD for adenocarcinoma
of the pancreatic head was performed on these 104 patients from
1988-2003. The two groups were compared for clinicopathologic
factors, along with survival. There was one (2%) operative mortality
in the VR group as well as one (2%) in the NVR group. The groups
were similar regarding sex (P � 0. 11), length of stay (P � 0.23),
surgical site infection (P � 0.72), abscess (P � 0.12), delayed gastric
emptying (P� 0.09), and reoperation rate (P� 1.0). The VR patients
had significantly higher rates of R1 resection (P � 0.02), intensive
care admission (P � 0.01), operative time (P � 0.01), and blood
loss (P � 0.01); however, the rate of pancreatic leak (P � 0.03) was
significantly less. Survival was not significantly different between VR
patients and NVR patients (P� 0.07), with five-year estimates of 12%
and16%, respectively.Histopathologic examinationwas performed on
40 (77%) of the resected venous specimens. Of these patients, the 24
(60%) with malignant invasion of the vein segment had significantly
worse survival (P � 0.03). En bloc venous resection during PD for
adenocarcinoma of the pancreatic head can be performed safely with
morbidity and mortality rates similar to PD without venous resection.
No significant difference in survival was demonstrated between the
two groups. Finally, a surgeon should have a strategy to perform
venous resection during PD when required to obtain negative surgi-
cal margins.
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PYLORIC DILATATION REDUCES DELAYED GASTRIC
EMPTYING AND DECREASES HOSPITAL STAY
FOLLOWING PYLORUS-PRESERVING
PANCREATICODUODENECTOMY
Craig P. Fischer, MD, MPH, University of Texas-Houston,
Houston, TX

The purpose of this study was to determine the effect of pyloric
dilatation on delayed gastric emptying following pylorus-preserving
pancreaticoduodenectomy. Delayed gastric emptying (DGE) occurs
in 25% to49%of patients following pyloric-preserving pancreaticodu-
odenostomy (PPPD). This has hampered the adoption of this proce-
dure for the surgical treatment of periampullary disease due to
prolonged hospital staywhen compared to the classicalWhipple opera-
tion, which involves gastrectomy. Multiple reports, however, have
demonstrated that patients undergoing PPPD have a significantly
improved quality of life and fewer post gastrectomy complications.
We describe the novel use of pyloric dilation (PD), which appears to
greatly decrease the incidence of delayed gastric emptying and facili-
tates earlier discharge. From January 2001 to June 2004, 46 consecutive
operations were performed in the traditional manner (PPPD) with a
duct to mucosa, two layered pancreaticojejunostomy, and end to
side hepaticojejunostomy, and an antecolic, infracolic end to side
duodenojejunostomy. 46 consecutive operations were then recon-
structed in an identicalmanner, withmechanical dilation of the pylorus
to 29 mm using a stainless steel tapered sizing device prior to the
performance of the duodenojejunostomy (PPPD � PD). Delayed
gastric empyting was defined as nasogastric suction beyond 10 days.
Patient data were prospectively entered into to computerized database.
Ninety-two patients were analyzed and the two groups (PPPD and
PPPD � PD) were comparable regarding age, indication for surgery,
final pathology, mean operating time and estimated blood loss (NS).
The incidence of major complications was not statistically significant
between the two groups (11% PPPD, 9% PPPD � PD, NS). The
incidence of pancreatic fistula was also equivalent (4.4% PPPD, 4.4%
PPPD � PD, NS). The incidence of delayed gastric emptying was
greater in the PPPD vs. the PPPD� PD group (22% PPPD vs. 6.5%
PPPD � PD, P �.0 05). Average length of stay was longer in
the PPPD group vs. the PPPD � PD group (16.4 days PPPD vs.
10.3 days PPPD � PD, P �.0 05). PD decreases the incidence of
delayed gastric emptying and length of hospital stay in patients under-
going PPPD.
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EASY PACREATICOJEJUNOSTOMY FOR THE SOFT
PANCREAS USING A FAST-ABSORBABLE SUTURE
Kenichi Hakamada, MD, PhD, Norihisa Kimura, MD, Hajime
Morohashi, MD, Yoshikazu Toyoki, MD, Shunji Narumi, MD,
Mutsuo Sasaki, MD, Department of Surgery, Hirosaki University,
Hirosaki, Japan

Pancreaticojejunostomy for the soft pancreas with a small ductal size
is known to be a risk factor for anastomotic leakage and is one of
the major technical hurdles to complete pancreaticoduodenectomy.
We developed a new, simple technique, by using an absorbable suture
and a temporary stent tube. Two hundred fifty-six consecutive patients
who underwent pancreaticojejunostomy at our institute until August
2004 were included in this study. Among them, recent 35 patients
received the new technique of “easy pancreaticojejunostomy.” Briefly,
5 or 6 Fr stent tube with a notch near the tip to prevent dislodging
was inserted into the lumen of the main pancreatic duct. After ex-
flow of the pancreatic juice was ascertained, the stent tube was fixed
to the pancreatic duct near the cut end with a 4-0 fast-absorbable
suture. Then, seromuscular layer of the jejunal limb was cut and
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the submucosa was exposed the same width with the pancreatic cut
surface. At the center of the submucosa, purse string suture was per-
formed by a 4-0 fast-absorbable suture. Another tip of the stent tube
described above was inserted into the intestinal lumen at the center
of the purse string suture, where the stent tube was ligated and fixed.
Then, both fast absorbable sutures, which fixed pancreatic duct and the
jejunal submucosa, were approximated to contact each other and li-
gated. No other sutures were added to duct-to-mucosa approximation.
Then, the pancreatic parenchyma was anastomosed to the wall of the
seromuscular layer of the jejunum. Panreatic juice flows through
the lumen of the stent tube and then drainaged externally. Postopera-
tive management was done by using a clinical path. Pancreatography
was performed in all cases on the postoperative day 14. The duct was
pulled out if there was no extravasation of the contrast medium. The
average time to perform this technique was about 12 min which was
significantly shorter than 30 min of the conventional duct-to-duct
anastomosis. There were no significant differences in occurrence
of anastomotic leakage (14% vs. 6%, NS) and hospital stay (25 d vs.
24 d, NS). This new technique allows even a beginner to perform
pancreaticojejunostomy safely with minimum time requirement.
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RECONSTRUCTION AFTER
PANCREATICODUODENECTOMY
B. Hegab,* T. Ibrahim,* El-Sayed Soliman, I. Marwan,* *Menoufiya
University, Egypt

Pancreatic fistula is one of themost serious complications after pancre-
aticoduodenectomy (PD). However, this operation is recommended
for operable cases of periampullary carcinomas because those who
undergo resection live longer than who do not, palliation is better
with successful resection and lastly there is the possibility for cure.
We sought to retrospectively evaluate themethods of pancreatic stump
management after pancreaticoduodenectomy (PD); pancreaticogas-
trostomy (PG), and pancreaticojejunostomy (PJ). Thirty patients (17
males and 13 females) with a median age of 52 (age range 35-70)
undergoing standard Whipple’s resection were evaluated over 42
months. The patients included 15 pancreatic head adenocarinomas,
10 ampullary tumors, 3 lower end common bile duct tumors, and 2
duodenal carcinomas. Patients were randomly assigned to study groups
as follows: Group 1 (n � 15) included PJ patients, group 2 included
PG patients (n � 15). Prophylactic octreotide was administered for
all patients postoperatively for 7 days in a dose of 0.1 mg/8 hr subcuta-
neously. Finally, the results were analyzed statistically. The presence
of pancreatic leakage was 10%, and primary haemorrhage from
the pancreatic stump was 3.33%. In group 1, there were two patients
with pancreatic leakage and fistula with incidence of 6.66%, which
ended fatally in one case (3.33%). In group 2, there was one patient
(3.33%) who developed primary haemorrhage from the pancreatic
stump, and another patient with pancreatic leakage, which ended
fatally in the two patients. On statistical comparison, there was no
significant difference between both pancreaticogastrostomy and pan-
creaticojejunostomy groups, P� 0.001. Both pancreaticogastrostomy
and pancreaticojejunostomy groups show no difference on the inci-
dence of pancreatic leakage and fistula.
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LAPAROSCOPIC PANCREATICODUODENECTOMY
CristianoGermanoSigismondoHuscher,MD,MassimilianoDiPaola,
MD, Cecilia Ponzano, MD, Azienda Ospedaliera San Giovanni-
Addolorata, Rome, Italy

Despite the explosion of minimally invasive surgery, very limited
experience has been gained into laparoscopic pancreatic surgery. A

recent review of laparoscopic treatment of pancreatic tumors revealed
that 14 laparoscopic pancreaticoduodenectomy (PD), 93 pancreatic
resections, 43 enucleations (2 hand-assisted) and 4 left-sided pancrea-
tectomies have been reported since 1994. The reason for such a limited
diffusion of the laparoscopic approach are complex: it is certainly a
technically difficult procedure and it requires a long operating time
but also it requires a surgeon who must be very experienced both in
pancreatic and in laparoscopic procedures. We retrospectively ana-
lyzed 42 patients underwent laparoscopic PD from November 1999
to July 2004. 32 patients were operated for malignant and 10 for
benign disease. In 21 cases a laparoscopic pylorus-preserving PD with
Wirsung-jejunostomy was performed, while in 19 patients a Whipple
procedure was performed and the main pancreatic duct was embolized
with cyanoacrilate glue, and in two cases a laparoscopic pylorus-pre-
serving PD without pancreaticojejunal anastomosis were performed.
In 11 cases (26.2%) the operation was converted to open surgery.
In 3 cases the operation was converted to open surgery during the
realisation of the pancreatic tunnel for adhesion between the tumor
and the portal vein. In 4 cases the procedure was converted to open
surgery during the final phase of the detachment of the uncinate
process for tumor extension (all were T3 cancer with positive nodes).
In two benign cases the operation was converted for sclerosis due to
pancreatitis. In one further patient the procedure was converted for
a diffuse bleeding attributable to a prolonged prothrombin time and
I.N.R. (International Normalised Ratio). The last patient was the only
“emergency required” conversion due to the rupture of the portal
vein in a patient with severe chronic pancreatitis. Average operative
time was 388.6 � 81.2 (range from 240 to 560) minutes. Postopera-
tive complications requiring re-operation occurred in 12 patients: 4
bile leaks, 7 bleeds, 1 bowel occlusion. Overall pancreatic fistula rate
was 38% (16/42 patients). The incidence of pancreatic fistula was
greater in the group without pancreaticojejunal anastomosis: 12/21
(57%) than in the group of patients with pancreaticojejunal anastomo-
sis 6/21 (28.6%). The 60 days postoperativemortality was 7.1% (3/42).
Laparoscopic PD is technically feasible. Short-term results favorably
compare to open surgery. The theoretical benefits of a better quality of
life and improved immune response are not yet proven.
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PANCREATICODUODENECTOMY FOR CANCER IN
THE PRESENCE OF NEAR OR COMPLETE SUPERIOR
MESENTERIC VENOUS OBSTRUCTION: TECHNICAL
FEASIBILITY AND OUTCOMES
LeonidasG.Koniaris,K.F. Staveley-O’Carroll,H.J. Zeh,W.R.Maley,
G. Zabari, D.L. Bartlett, A. Khanna, L.O. Schoeniger, University of
Miami, Miami, FL

Complete superior mesenteric venous (SMV) obstruction or extensive
anterior portal venous invasion remains classic contraindication to
the performance of a pancreaticoduodenectomy. This is in spite of the
fact that resection theoretically could result innegative surgicalmargins
(R0 resection). Given our increased experience in pancreaticoduode-
nectomy that includes resection of malignancies involving the portal
confluence, we have begun to perform pancreaticoduodenectomy in
select cases of periampullary malignancies with high grade (�80%)
to complete (100%) SMV obstruction. The procedure is technically
feasible, and our approach and outcomes are presented in 10 cases.
No thirty-day mortalities were observed. Apparent palliation and
cases of survival beyond one year have been observed. Based upon
this initial series such resection is feasible andmaybe beneficial in select
cases particularly following completion of neoadjuvant therapy with-
out systemic progression. Further studies and more long-term follow-
up are required, however, to determine the indications and potential
benefit of such an undertaking.
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DEVELOPMENT OF POSTOPERATIVE PANCREATIC
FISTULA DEPENDING ON THE PROCEDURES FOR
DISSECTION OF PANCREAS
Hiroshi Matsukiyo, MD, Yoshinobu Sumiyama, MD, PhD, Manabu
Watanabe, MD, PhD, Hidenori Tanaka, MD, Koji Asai, MD,
Toshiyuki Enomoto, MD, Akihiro Ohsawa, MD, Ryota Kanai,
MD, Toho University School of Medicine, Tokyo, Japan

In the present study, we reviewed the patients who were treated in
this department and underwent pancreatic dissection for the past 15
years and evaluated development of postoperative pancreatic fistula
depending on dissecting procedures. The subjects included 106
patients who underwent pancreaticoduodenectomy (PD) and 84 pa-
tients who underwent distal pancreatectomy (DP) in this department.
The data on the patients’ background, incidence of pancreatic fistula,
incidence of postoperative complications and period of hospital stay
after surgery were obtained from the two groups to make a comparison
from the aspect of procedures of pancreatic dissection. In the statistic
analysis, a value less than 0.05 was considered significant. There was
no significant difference in the patients’ background between PD
group and DP group. The surgical procedures adopted in PD group
were surgical treatment using a cavitron ultrasonic surgical aspirator
(CUSA) (n � 17), conventional surgical treatment using a scalpel
(n � 34) and electrocautery (n � 56). The number of patients who
suffered pancreatic fistula after surgery was 1 (5.5%) in CUSA group,
9 (26.5%) in the scalpel group and 14 (25%) in the electrocautery
group. Although no significant difference was recognized, the inci-
dence of postoperative pancreatic fistula was lower in CUSA group.
There was no significant difference in the incidence of postoperative
complications and period of hospital stay after surgery. The surgical
procedures adopted in DP group were CUSA (n � 4), conven-
tional surgical treatment using a scalpel (n � 13), electrocautery (n �

58) and surgical treatment using laparosonic coagulating shears (LCS)
(n � 8). The number of patients who suffered pancreatic fistula after
surgerywas 1 (25%) inCUSAgroup, 2 (15.4%) in the scalpel group, 19
(32.5%) in the electrocautery group and 3 (37.5%) in LCS group.
There was no significant difference in the incidence of postoperative
complications and period of hospital stay after surgery. DISCUS-
SION: Use of CUSA, which enables exposure of the main pancreatic
duct, branch ducts and blood vessels, ensures ligation and dissection
and requires no closure of stumps. This surgical technique seems to
be effective especially in dissecting the normal pancreas. Although
the number of reported cases is limited, CUSA is considered a useful
instrument that contributes to prevention of development of pancre-
atic fistula after pancreatectomy.

283

NONANASTOMOTIC PANCREATIC LEAK AFTER A
PANCREATODUODENECTOMY
Justin H. Nguyen, Marjorie Dougherty, RN, AOCN, MS, Mark
McKinney, MD, Gerald May, MD, Mayo Clinic, Jacksonville, FL

Pancreatic leakage remains a significant problem after pancreaticoduo-
denectomy.However, the exact anatomicalnatureof thepancreatic leak
is usually not known. This study reports a case of a nonanastomotic
leakage following pancreaticduodenectomy. Case material involves a
67-year-old woman with 4-year history of chronic pancreatitis. MRI
study demonstrated a cystic and nonenhancing lesion in the head of
the pancreas measuring 2.3 cm × 1.8 cm. Endoscopic ultrasound

examination revealed evidence of chronic pancreatitis with hypere-
choic stranding. Pancreatic cystic fluid obtained via FNA had a CEA
level of 404 ng/ml andmucin. Patient underwent a classical pancreatic-
oduodenectomy with end-to-side mucosa-to-duct pancreatojejunos-
tomy (PJ). An externalized pancreatic stent was placed. A J-P drain
was placed beneath the PJ anastomosis. Final pathology showed IPMT
of 2.5 × 1.5 × 1.0 cm with negative margins. The postoperative course
was remarkable for elevated amylase in the J-P drain ranging from
1200 to 74,580 IU/ml. Serial pancreatograms did not demonstrate a
leak at the PJ anastomosis (arrow in Fig. 1). MRCP confirmed a patent
PJ anastomosis (arrow in Fig. 2) and probably a leak from a promi-
nent pancreatic side-branch duct (arrowhead in Fig. 2). Subsequently,
the sinogram successfully showed a patent pancreatic side-branch duct
(arrowhead in Fig. 3). Tessel fibrin sealant was injected obliterating
completely the patent pancreatic side-branch duct. J-P drain was re-
moved. Patient has remained stable and continued to do well. In
conclusion, a pancreatic leak can result from an anastomotic failure
or parenchymal duct patency. Exact definition of the anatomy of
the pancreatic leak can lead to definitive successful treatment.
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PANCREATICOJEJUNAL ANASTOMOSIS IS
PREFERABLE TO PANCREATICOGASTROSTOMY
AFTER PANCREATODUODENECTOMY IN TERMS OF
THE LONG-TERM OUTCOME OF PANCREATIC
EXOCRINE FUNCTION
Alexandre Rault, Daniel Klopfenstein, MD, Antonio Sa Cunha, MD,
Dominique Larroudé, MD, Frédéric Ndobo Epoy, MD, Bernard
Masson, MD, Denis Collet, MD, CHU Bordeaux, Pessac Cedex,
France

The aim of this study was to evaluate pancreatic exocrine and endo-
crine function after pancreatoduodenectomy (PDD). Fifty-two pa-
tients underwent pancreatoduodenectomy for benign and malignant
diseases (chronic pancreatitis and previous digestive surgery were ex-
cluded) in a delay of more than 24months before the study. Pancreatic
exocrine function was evaluated by a patient questionnaire andmedical
examination of stools and fecal output after discontinuing pancre-
atic enzyme supplements at least 10 days. Severe steatorrhea was
defined as frequent stools, nauseating smell, yellow and pasty
stools, fecal output�200 g/d. To evaluate endocrine function, fasting
blood sugar level was measured. Association between severe steator-
rhea and age, indication for surgery, histological obstructive pancreati-
tis, type of pancreatic anastomosis (pancreaticojejunal anastomosis
(PJA) pancreaticogastric anastomosis (PGA)), and morbidity was stud-
ied. Median age was 61 year old and median follow-up was 75 months
(range 25-166). Pancreatic and ampullary adenocarcinomas were the
most frequent indications for resection. Complications occurred in
17 patients (33%) (12 pancreatic leakages). PJA was performed in 41
patients (79%), PGA in 11 patients (21%). At a median follow-up of
75 months (24-156 months), 65% of the patients of the study received
enteric-coated pancreatic supplements. Nearly 50% of patients pre-
sented weight loss. Severe steatorrhea was observed in 22 patients
(38%). Incidence of postoperative diabetes was 14.6%. Patients age
(�60 years old), postoperative complication, obstructive pancreatitis
were not associated with postoperative severe steatorrhea. In case of
nonhistological obstructive pancreatitis, PGA was most frequently
associated with severe steatorrhea than PJA (70% vs 21.7%, P �

0.025. None of these factors significantly influenced the incidence of
postoperative diabetes. After PDD, 40% of patients presented severe
steatorrhea. PJA allows better pancreatic exocrine function preserva-
tion than PGA and should be recommended. The type of anastomosis
didn’t influence the endocrine function.
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LAPAROSCOPIC PANCREATIC RESECTION: A SINGLE
INSTITUTION EXPERIENCE WITH 42 PATIENTS
Alexandre Rault, Antonio Sa Cunha, MD, Denis Collet, MD, Bernard
Masson, MD, CHU Bordeaux, Pessac Cedex, France

Potential applications of laparoscopy in pancreatic surgery include
pancreatic resection for begnin disease: cystic lesions and insulinomas.
We report a single institution serial of 42 patients who presented
pancreatic begnin tumor treated by laparoscopy. All patients were
operated at the Bordeaux University Hospital between 03/1999 and
10/2004. The median age was 37 (between 26 and 72). Our conversion
rate was 14% (6 cases: one undetectable cephalic insulinoma, one
undetectable corporeal insulinoma, bleeding, device problem, one for
associated gastric resection, one for splenectomy). In 35 patients
(83%), the entire procedure was performed by laparoscopy. 18 enucle-
ations were performed (in 17 patients) (13 insulinomas or endo-
crine tumors, 5 cystic tumors: serous or mucinous cystadenomas,
bronchogenic cysts, lymphagioma), 4 patients had a distal pancreatec-
tomy (2 insulinomas, 1 included spleen, 1 congenital cyst), 11 patients
underwent a left pancreatectomy (7 mucinous cyatadenoma, 1

serous cystadenoma, 1 pseudo papillary tumor and 1 insulinoma,
1 gastrinoma), 4 patients had a spleno-pancreatectomy (1 malignant
insulinoma, 1 malignant endocrine tumor,1 serous cystadenoma, 1
cystadenocarcinoma associated with a partial gastric resection), and
1 patient had a total duodeno-pancreatectomy (mucinous polycystade-
nomatosis). Two other patients underwent a median pancreatectomy
with pancreatico-gastric anastomosis (mucinous cystadenoma, mu-
cinous polycystadenomatosis). Two pancreatoduodenectomies were
performed (one converted to laparotomy for insulinoma, one for
ampullary adenocarcinoma). The median operating time was 140
minutes (60-480 minutes) and median intraoperative blood loss was
250ml.Morbidity ratewas representedby4pancreatic leakages (9.5%),
a post operative bleeding (reoperation) and a partial splenic ischemia
(no reoperation). One patient died (2.4%) from a superior mesenteric
ischemia following enucleation.Mean hospital staywas 12 days. Lapar-
oscopic surgery for begnin lesion, specially left pancreatectomies, ap-
pears to be a safe procedure.
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RESULTS OF TREATMENT OF CANCER OF THE
PAPILLA OF VATER
Garnik A. Shatveryan, Nikolay O. Frolov, Arkady L. Bedzhanyan,
Nikolay N. Bagmet, Oleg G. Skipenko, Russian Reserch Center of
Surgery, Moscow, Russian Federation

Kausch-Whipple technique of resection or pylorus-preserving pan-
creato-duodenectomy (PPPD) are the methods of choice in treatment
of cancer of the papilla of Vater. Five-year survival after such opera-
tions varies between 45% and 65%. We sought to analyse the results
of pancretoduodenectomy in patients with carcinoma of the papilla of
Vater. From 1987, 34 patients with cancer of the ampulla of Vater
underwent pancretoduodenectomy. There were 15 males and 19 fe-
males, mean age 51.9 years (range 29-72 years). Decompression of
the bile ductswas performed in 22 patients. 12 patientswith obstructive
jaundice were operated. In 3 cases papillectomy was done. Most of
the patients had II (58.8%) and III (32.4%) stages of disease. Morpho-
logic study revealed lymph node metastasis in 11 patients. Postopera-
tive complications occurred in 13 (38.2%) patients. More frequent
complications were either pancreatojejunostomy (3) or hepaticojeju-
nostomy (4) leak. 2 patients from this group had gastrojejunostomy
leak. Delayed gastric emptying observed in 6 (17.6%) patients who
underwent PPPD.Mortality was 8.8% (3 patients). The cause of death
was peritonitis (n � 1), pancreonecrosis (n � 1) and shock with DIC
(n� 1). There were no deaths in last 19 pancreatoduodenal resections.
Long-term results were studied in 25 (83.3%) patients: 1-, 3-, 5-, and
10-year survival was 90.4, 71.4, 61.2, and 51%, respectively. Univariate
analysis revealed that only lymph node metastases (P � 0.012) and
tumor stage (P � 0.007), independently influenced prognosis in pa-
tients with cancer of the papilla of Vater. Sex, tumor diameter, lymph-
adenectomy, and pylorus-preserving variant of surgery did not
influence the long-term results. pancreatoduodenal resection must be
surgery of choice in the treatment of resectable cancer of the papilla
of Vater. The low mortality and complications rate could be achieved
only if such surgery is undertaken in centers capable of carrying out
careful case selection and sufficient surgical and intensive care expe-
rience.
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PANCREATOBILIARY SURGERY WITHOUT
INTRAPERITONEAL DRAINAGE
Francis R. Sutherland, MD, University of Calgary, Calgary, AB,
Canada

The use of intraperitoneal drains in pancreato-biliary surgery has been
considered mandatory. However, recent evidence suggests that these
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drains may not improve outcome and may be harmful. Routine
placement of intraperitoneal drains was discontinued 3 years ago by
a single surgeon at a tertiary referral center. Data on the outcome of
these patients has been collected prospectively. One hundred five
patients have been operated without drain placement: 35 pancreatico-
duodenectomies, 23 palliative biliary and gastric bypass procedures,
18 hepaticojejunostomies, 15 distal pancreatectomies, 6 pancreatico-
jejunostomies, 5 pancreatic cyst gastrostomies and 3 ampullectomies.
All anastomoses were performed with extramucosal 5.0 PDS su-
tures. Four patients required reoperation (1 bleed, 1 ileocolostomy
leak, 1 pancreatojejunostomy leak, 1 small bowel obstruction). Two
patients required percutaineous drain placement for fluid collections
(distal pancreatectomies). Five further patients with peripancreatic
fluid collections were treated successfullywith antibiotic therapy alone.
There was one in-hospital death of a palliative bypass patient. Over
this time period 4 patients received an intraperitoneal drain (2 pancre-
aticoduodenectomies, 2 hepaticojejunostomies) because of either ex-
tensive contamination or a tenuous anastomosis. Routine drainage of
the peritoneal cavity after pancreatobiliary surgery is not necessary.
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AN EVALUATION OF THE POSSUM SCORING SYSTEM
IN PANCREATICODUODENECTOMY
Tsuneo Tanaka, MD, Yasuhiro Matsugu, MD, Naoki Kagawa, MD,
Yasuhiko Fukuda, MD, Hiroshima Prefectural Hospital,
Hiroshima, Japan

No useful indicator is available for preoperative risk evaluation when
considering treatment with pancreaticoduodenectomy (PD). The aim
of this study was to clarify a usefulness of the POSSUM surgical
scoring system for PD. From May 1996 to April 2004, 141 patients
underwent PD. Postoperative complications were seen in 43 cases
(30.5%). The subjects were divided into two groups by the presence
or absence of postoperative complications. Twelve preoperative fac-
tors and 4 operative factors, and POSSUMparameters were compared
between these two groups. In terms of the 12 preoperative factors
and 4 operative factors, there was no significant difference between the
complicated group and the noncomplicated group. Of the POSSUM
parameters analyzed, the physiological score (PS, P � 0.0001), the
operative score (P� 0.0307), the predictedmortality rate (P� 0.0001),
and the predicted morbidity rate (P � 0.0001) differed significantly
between the two groups. POSSUM is useful as a means of risk assess-
ment in individuals scheduled to undergo PD.
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CASE-CONTROL COMPARISON OF LAPAROSCOPIC
VS. OPEN DISTAL PANCREATECTOMY
Vic Velanovich, MD, Henry Ford Hospital, Detroit, MI

Laparoscopic distal pancreatectomy with or without splenectomy is
become an increasingly used modality in the surgical treatment of
pancreatic disease. Like with other laparoscopic surgery, the assump-
tion is that this will lead to shorter hospital stay and faster returned to
normal activities. However, actual comparative data between open
and laparoscopic distal pancreatectomies is lacking. The purpose of
this study is to compare these surgical procedures. All patients who
underwent either laparoscopic or open distal pancreatectomies were
eligible. 11 patients underwent laparoscopic distal pancreatectomy/
splenectomy through a 4 trocar approach; while 38 underwent open
distal pancreatectomy/splenectomy through either an upper, midline
or left subcostal incision. The 11 laparoscopic patients were matched
to 11 open patients for age, gender, and pancreatic pathology. Data

gathered included length of stay, pancreatic leak, postoperative com-
plications, and return to normal activities (as reported by the patient).
Data was analyzed using the paired signed rank test, and Fisher’s exact
test. Of the 11 laparoscopic patients, 2 were converted to open opera-
tions (they are still analyzed in the laparoscopic group). There were
7 females, 4 males, avg. age 65 � 14 years. Pathology distribution:
2 (18%) ductal adenocarcinoma, 5 (45%) cystic neoplasm, 2 (18%)
neuroendocrine tumor, 2 (18%) chronic pancreatitis. Pathology distri-
bution for all open cases: 13 (34%) ductal or cystic adenocarcinoma,
6 (15%) cystic neoplasm, 4 (11%) neuroendocrine tumor, 11 (29%)
chronic pancreatitis, 4 (11%) other. All 11 laparoscopic cases were
successfully matched to open controls. Length of stay: laparoscopic
6 days (range 3-9), open 8 days (range 6-23) (P� 0.02). Pancreatic leak:
both 18%. Postoperative complications: both 27%. Return to normal
activity: laparoscopic 3 weeks (range 2-7), open 6 weeks (range 4-8)
(P� 0.03). Laparoscopic distal pancreatectomy/splenectomy does lead
to shorter hospital stay and faster return to normal activity compared to
open distal pancreatectomy/splenectomy. Pancreatic leak and compli-
cations are similar.
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PANCREATICODUODENECTOMY FOR
NONPERIAMPULLARY PRIMARY TUMORS
Rafael Oliveira Albagli, MD, Audrey Tieko Tsunoda, MD, Rafael De
Cecco Baldissera, MD, Ernesto Mayer Rymer, MD, PhD, Marciano
Anghinoni, MD, Carlos Bernardo Cola, MD, Gustavo Souza De
Moura Pierro, MD, Jurandir Almeida Dias, MD, INCA/Instituto
Nacional do Câncer-Brazil, Rio De Janeiro, Brazil

The role of extended resections for locally advanced carcinomas
or isolated metastasis infiltrating duodenum and pancreas remains
unclear. This review was performed to evaluate the outcome of
patients undergoing pancreaticoduodenectomy (PD) for isolated me-
tastasis or locally advanced nonperiampullary tumors (NPAP).
Between 1992 and 2003, patients with NPAP invading duodenum
and pancreas managed by a single surgical team at INCA-Brazil had
their medical records reviewed. The clinical, pathological, and out-
come details were analyzed. Thirteen patients were submitted to PD
for NPAP. The primary tumor histopathology included colon (n �

8), stomach (n � 3), jejunum (n � 1), and renal cell (n � 1). Six
patients presentedwith right upper quadrant pain as the first symptom,
threewith epigastricpain, onewithanemia, onewithpalpablemass, one
with jaundice, and one with weight loss.No operative deaths occurred.
Ten had locally advanced tumors, while two had local recurrence
and one had an isolated metastasis. The median length of hospital
stay was 15 days (10 to 35 days). Themedian follow-up was 26months.
Four patients died for metastatic disease from 8 to 73 months after
surgery. Seven patients are alive and free of locally recurrent disease,
3 to 38 months after the operation, but two have actual metastatic
disease (23 and 29 months after surgery). PD for NPAP malignancy
can be safely performed in locally advanced disease or isolated meta-
static tumors, and is associated with a prolonged survival period.
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DEVELOPING NOVEL BIOLOGICAL THERAPIES THAT
DRIVE APOPTOSIS AND OVERCOME
CHEMORESISTANCE IN PANCREATIC CANCER CELLS
Jirong Bai, DVM, PhD, Aram N. Demirjian, MD, Charles M.
Vollmer, Jr., MD, Mark P. Callery, MD, Beth Israel Deaconess
Medical Center, Boston, MA
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Today’s typical fluorouracil or gemcitabine based chemoradiation pro-
tocols only marginally improve survival in patients with pancreatic
cancer. Furthermore, not everyone agrees this to be true. To test
novel concepts for biological therapies, we tested the cytotoxic effects
of five anti-tumor drugs and their combinations in four invasive pan-
creatic cancer cell lines. The proposed drugs targeted specific pathways
implicated in apoptosis control. These included the heat shock protein
90 (Hsp90) inhibitor geldanamycin (GA), proteasome inhibitor PS-
341, histone deacetylase inhibitor (HDAC) trichostatin A (TSA), and
the transcription inhibitor doxorubicin (Dox). We found that the cell
lines had varying sensitivities to GA, PS-341, TSA and Dox in dose-
dependent manners. By comparison, Gemcitabine (Gem) displayed
no significant cytotoxic effects even at millimolar concentrations.
We next determined the efficacies of GA (500 nM), PS-341 (50 nM)
and TSA (500 nM) or Dox (250 nM), either alone or in combinations,
in inducing apoptosis. TSA or PS-341 alone induced approximately
50% cell death, whereas GA or Dox alone caused 54% and 74% cell
death, respectively. PS-341 combined with GA or TSA, reduced the
viability of pancreatic cancer cells by 61% and 79%, respectively. TSA
and GA together induced 50% of cell death, while Dox and PS-341
led to 58% cell death. This demonstrated that PS-341, combined with
eitherGAorTSA, synergistically induced apoptosis inmost pancreatic
cancer cell lines. In particular, the combination of TSA and PS-
341 induced apoptosis more effectively than any other combinatorial
biological therapies. Dox and PS-341 synergistically induced apoptosis
in Mia PaCa-2 (81% cell death), but not in the other cell lines. The
combinations of Gem and either PS-341 or GA showed no significant
cytotoxic effects on pancreatic cancer cells. To evaluate potential
molecular aberrations resulting from these therapies, immunoblot
assays were conducted interrogating the Akt/PKB and MAP kinase
pathways. TSA and PS-341 together caused HDAC-2 degradation,
and depletion of total Akt/PKB, ERK1/2 and MEK1/2 as well as
activated phosphorylated MEK1/2. Furthermore, TSA inhibited NF-
κB activation, presumably through HDAC-2 degradation. The effi-
cacy of the proteasome inhibitor PS-341 against pancreatic cancer can
be dramatically potentiated by combinatorial (GA or TSA) therapies
that inhibit distinct anti-apoptotic pathways.
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IMPACT OF ANGIOLYMPHATIC INVASION IN
SURVIVAL OF PANCREATIC CANCER PATIENTS
Andre De Moricz, MD, Fabio Rodrigues Thuler, MD, Tercio De
Campos, MD, Fernando Torres Vasquez, MD, Alexandre Shiniti
Sassatani, MD, Adhemar Monteiro Pacheco, Jr., MD, PhD, Santa
Casa School of Medicine, Sao Paulo, Brazil

The aim of this study was to assess the impact of angiolymphatic
invasion in patients with resected pancreatic cancer. We retro-
spectively reviewed 40 patients with pancreatic cancer surgically
treated, concerning histlogical type, degree of cellullar differentiation,
presence of angiolymphatic invasion, tumor size and survival rate.
Patients with distantmetastasis and per operative death were excluded.
Among these patients we encountered 13 patients with Stage I (TNM
classification), moderately differentiated adenocarcinoma of the head
of the pancreas to assess the presence of angiolymphatic invasion. The
group was composed of 13 patients, 7 men and 6 women, median
age of 56.4 years (range 36-74). The angiolymphatic invasion was
present in 46.2%of cases. Themedian survival rate of the patients with
and without angiolymphatic invasion was 246 and 900 days, respec-
tively. According to Kaplan-Meier curve it reached a difference statis-
cally significant with P � 0.027, odds ratio 0.27 (IC 0.0048-0.54).
The angiolymphatic invasion was associated with lower survival rate
in patients with Stage I moderately differentiated adenocarcinoma of
the head of the pancreas.
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RACIAL VARIATION IN PANCREATIC
ADENOCARCINOMA—AN URBAN UNIVERSITY
EXPERIENCE
Colleen B. Gaughan, MD, Daniel T. Dempsey, MD, Nevena
Damjanov, MD, Alexander A. Parikh, MD, Temple University,
Philadelphia, PA

Pancreatic adenocarcinoma is 50-90% more common among blacks
than whites in the United States. In addition, it is has been demon-
strated that the overall survival of black patients with pancreatic cancer
is lower than in whites. The purpose of our study was to investigate
demographics, tumor characteristics, treatment, and survival patterns
in patients diagnosed with pancreatic cancer in an urban teaching
hospital setting. A retrospective analysis using the hospital tumor
registry data for pancreatic adenocarcinoma in black, white, and His-
panic patients from 1994-2003 was performed. Hispanic patients were
included with whites, as per our state Tumor Registry board. Patients
of other ethnicity or pathologies other than adenocarcinoma were
excluded. Statistical analyses were performed using the Fishers Exact
Test and the Cochran-Mantel-Haenszel analysis. A total of 182 pa-
tients (94 black, 88 white) met the criteria over the 10-year period.
There was no difference in gender distribution between the 2 groups.
Black patients were noted to present at a later AJCC stage than
whites (P � 0.01), were less likely to be resected (5% vs. 17%, P �

0.002), weremore likely to have no treatment (69%vs. 49%,P� 0.005)
and had an overall inferior survival (4 mos. vs. 8 mos. median survival,
40% vs. 20% 1-year survival). In addition, when controlled for the
stage of the tumor, blacks were still less likely to receive treatment
as compared to whites (P� 0.002). This study demonstrates that there
are significant racial discrepancies in the presentation, treatment and
survival of patients with pancreatic cancer in an urban hospital setting.
Further studies arewarranted investigating the reasons for these differ-
ences and potential ways to improve and standardize care for patients
of all races.
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MUCINOUS CYSTIC TUMOR OF THE PANCREAS
WITH OVARIAN-LIKE STROMA EXPRESSING
ESTROGEN AND PROGESTERONE RECEPTORS
IN A MALE PATIENT
BrianK.Goh, YuMengTan,MBBS, Priyanthi Kumarasinghe,MBBS,
London Lucien Ooi, Singapore General Hospital, Singapore;
National Cancer Centre, Singapore

The diagnostic criteria of mucinous cystic tumors (MCT) of the pan-
creas occur remains controversial. According to World Health Orga-
nization andArmedForces Institute of Pathology, allMCTsmust have
ovarian-like stroma and occurs invariably in females. We report only
the second case in the literature of aMCT demonstrating ovarian-type
stroma with positive staining for vimentin, estrogen receptors and
progesterone receptors in a 28-year-old male patient. This is a case
report. A 28-year-old Chinese male presented with left iliac fossa pain
of 2-weeks duration and was found on CT to have a 3-cm mass in the
body of the pancreas with solid and cystic areas and calcification
consistent with a mucinous cystadenoma. All the laboratory investiga-
tions including the liver functions tests, carbohydrate antigen 19-9
and carcinoembryonic antigen were within normal limits. The patient
underwent spleen-preserving distal pancreatectomy and the patient’s
postoperative recovery was uneventful. Final histology revealed a pan-
creatic cystic neoplasm with features consistent with a mucinous cysta-
denoma. Grossly, there was a 2-cm unilocular cyst in the tail of the
pancreas not communicating with the native pancreatic ducts. The cyst
was lined by columnar epithelium with basal nuclei and abundant pale
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mucous cystoplasm. The cyst wall demonstrated areas of hyaline col-
lagenous thickening, focal calcification and subepithelial foci resem-
bling ovarian stroma with parallel-orientated wavy fibroblasts. There
were areas of metaplasia but no dysplasia or frank malignancy. The
margins of resectionwere uninvolved. Immunohistochemistry demon-
strated positive staining of the stromal cells for vimentin, estrogen and
progesterone receptors. This case demonstrates that mucinous cysta-
denoma with ovarian-like stroma can occur in males.
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SYNCHRONOUS SEROUS CYSTADENOMA AND
PANCREATIC ENDOCRINE TUMOR: A CASE REPORT
AND LITERATURE REVIEW
Brian K. Goh, Yu Meng Tan, Priyanthi Kumarasinghe, London
LucienOoi, Singapore General Hospital, Singapore; National Cancer
Centre, Singapore

The coexistence of serous cystic tumors and islet cell tumors in the
pancreas are extremely rare andmay occur independently or combined
within the same tumormass.We report a case of a 52-year-oldChinese
male with synchronous serous cystadenoma in the head of pancreas
and pancreatic endocrine tumor (PET) in the tail. To the best of our
knowledge, this is the first reported case in the English literature
of synchronous serous cystic tumor and pancreatic tumor occurring
separately and also only the second reported case of coexistent serous
and endocrine tumor of the pancreas occurring in a male patient.
This is a case report. A 52-year-old Chinese male was found inciden-
tally to have a 14-mm hypoechoic nodule in the head of pancreas
during screeningUS. The patient was asymptomatic and had no family
history of von Hippel-Lindau syndrome. CT and MRI confirmed the
presence of a 1.5 × 1.0 cm hypervascular mass in the ventral aspect
of the head of pancreas suggestive of a PET. All the laboratory investi-
gations including the serum concentrations of insulin, glucose, insulin/
glucose ratio, C-peptide, calcium, phosphate, parathyroid hormone
and 24-hour urinary metanephrine and normetanephrine excretion
rates were within normal limits thus excluding the presence of insu-
linoma, phaeochromocytoma or hyperparathyroidism. The liver func-
tion tests and tumor markers including carbohydrate 19-9,
carcinoembryonic antigen and alphafetoprotein levels were also within
normal limits. The patient underwent exploratory laparotomy during
which a 2-cm cystic mass was found encroaching the head of the
pancreas. Subtotal pancreatectomy with splenectomy was performed
and the patient’s postoperative recovery was uneventful. Final histol-
ogy revealed a 1.5-cm serous microcystic adenoma in the head of
pancreas and an incidental 0.3-cm benign nonfunctioning glucago-
noma at the tail. At a follow-up of 2 years, the patient remained
well and disease-free. This case emphasizes the importance of careful
intraoperative examination for the occurrence of synchronous tumors
during surgical resection of pancreatic tumors. The use of intraopera-
tive ultrasound routinely may be helpful in detecting small synchro-
nous tumors which may be difficult to detect via gross palpation. It
also illustrates the importance of a thorough pathological examination
and sampling of pancreatic tumors as grossly apparent benign pancre-
atic tumors may coexist and draw attention away from a synchronous
neoplasm with malignant potential.
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ZOLLINGER-ELLISON SYNDROME WITH
SYNCHRONOUS ADENOCARCINOMA OF THE
PANCREAS: A CASE REPORT
Hollie J. Hickman, DO, Timothy M. Schmitt, MD, Justin Nguyen,
MD, Mayo Clinic, Jacksonville, FL

We report a rare case of a patient presenting with Zollinger-Ellison
syndrome and an incidental finding of a synchronous pancreatic adeno-
carcinoma. A positive secretin stimulation test confirmed the diagnosis
of Zollinger-Ellison syndrome. Localization studies including CT,
MRI and endoscopic ultrasound revealed a pancreatic mass. Pancreat-
icoduodenectomy revealed severely scared and inflamed duodenum
with a 3 × 3 cm pancreatic adenocarcinoma and a 2-mm duodenal
gastrinoma with collision metastasis of both tumors in peripancreatic
lymph nodes. To our knowledge, this is the first case report describing
a primary gastrinoma with an incidental finding of a synchronous
pancreatic adenocarcinma with a collision metastatic lymph node.
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PREVENTION AGAINST LIVER METASTASIS
BY COMBINATION OF GEMCITABINE AND
WHOLE LIVER IRRADIATION AFTER PANCREATIC
CANCER SURGERY
Yoshito Ikematsu, MD, PhD, Hiroaki Kuroda, MD, PhD, Hiroki
Moriuchi,MD, PhD, KeigoGoto,MD,Takao Yamamoto,MD, PhD,
Yoshiro Nishiwaki, MD, PhD, Hideo Kida, MD, PhD, Shinji Waki,
MD, PhD, Hamamatsu Medical Center, Hamamatsu, Japan

The recurrence sites after pancreatic cancer excision are mainly local,
peritoneum and liver. Extended operation and/or intraoperative irra-
diation are performed for the prevention of local or peritoneum recur-
rence. On the other hand, an effective prevention for metastases to
the liver is not obscure. Radiation to the whole liver with simultaneous
5-FU IV administration, which is a radiation sensitizer, is an ongoing
trial to kill minute liver metastasis, which is not visualized by CT or
MRI at surgery (personal communication). Gemcitabine hydrochlo-
ride (GEM), which is also a radiation sensitizer, is utilized for patients
with advanced pancreatic cancer in Japan since April 2001. We will
report the effect of whole liver irradiation and simultaneous GEM
administration comparing with those without GEM, retrospectively.
Twenty-three patients with pancreatic cancer were operated to date
since August 2001. Eight cases were withdrawn from the study (un-
resectable: 2, declined to participate: 1, death within 30-day: 1). GEM
(1000 mg/body/wk × 3 wks) was given to the remaining 15 patients
starting from two weeks after the curative intended surgery, and whole
liver irradiation (2 × 10 Gy) was performed simultaneously. GEM
(400-600 mg/body/2 wk) was continued as longer as possible after
discharge fromhospital (GroupA). Sixty-one patients undergone cura-
tive operation before 2001 (Group B) were compared as control on
patients’ background, survival, and liver metastases rate, retrospec-
tively. Survival rates in Group A (100% at 1-year and 58% at 2-year)
were significantly higher than that in Group B. (65% at 1-year and
58% at 2-year; P � 0.034). Two of 3 patients died in Group A
developed liver metastases. On the other hand, 30% of the patients
in Group B. were confirmed to have liver metastases at the time of
death. Simultaneous administration of GEM and whole liver irradia-
tion improved survival rate after pancreas cancer surgery.
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THE IMPACT OF SURGICAL COMPLICATIONS ON
SURVIVAL OF PATIENTS WITH HPB MALIGNANCIES
RezaF. Saidi,MD,GelenDelRosario,MD,PhD, StephenG.Remine,
MD, Michael J. Jacobs, Providence Hospital and Medical Centers,
Southfield, MI

There are numerous prognostic factors that affect surgical outcome
for patients with hepato-pancreato-biliary (HPB) malignancies. The
impact of surgical complications, however, has not been adequately
studied. Herein, we describe the impact of postsurgical complications
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on patient survival for HPB malignancies. Over a ten-year period
(1993 to 2003), 86 patients underwent surgical resection for cancers
of the liver, bile duct, and pancreas. The association between surgical
complications and patient survival was examined through propor-
tional hazards regression, adjusting for patient and tumor characteris-
tics. Kaplan-Meier survival analyses were performed. Surgery-related
readmission was defined as “admission within 30 days after initial
discharge.” Of 86 patients included in the study, 22 (25.5%) had
complications. Patient data were adjusted for age; gender; tumor loca-
tion; tumor size; stage; grade; type of operation; and comorbidities.
Calculation of the proportional hazards regression demonstrated that
surgical complications were an independent negative association with
overall survival; hazard ratio (HR) 1.6 [CI∼1.2-2.0)] and HR 1.8
[CI∼1.2-2.6], respectively.Themean survival for patients with surgical
complications was 29.4months (19.5-39.4months, 95%CI) compared
to 42.8 months (36.7-49.0 months, 95% CI) for patients without
complications (log rank test, P � 0.0014). Apart from the immediate
clinical consequences, surgery-related complications have an indepen-
dent negative association with survival for patients with HPB malig-
nancies.
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L1 CELL ADHESION MOLECULE EXPRESSION AS A
PROGNOSTIC MARKER FOR NEUROENDOCRINE
PANCREATIC TUMORS
Jussuf T. Kaifi, MD, Emre F. Yekebas, MD, Paulus G. Schurr,
MD, Ulrich Zinnkann, MS, Robin Wachowiak, MD, Uta Reichelt,
MD, Susanne Petri, MD, Melitta Schachner Camartin, MD, Jakob
R. Izbicki, MD, Clinic for General, Visceral and Thoracic Surgery,
University Medical Center Hamburg-Eppendorf, Hamburg,
Germany; Department of Pathology, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany; Center for Molecular
Neurobiology, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

Cell adhesion molecules have an essential function in tumor progres-
sion and metastasis. Recently this was shown for neuronal L1 cell
adhesion molecule (L1CAM; CD117). In our study we determined
expression of L1CAM in specimen of neuroendocrine pancreatic
tumors and metastases. Expression was correlated with overall and
tumor-specific survival. We retrospectively analyzed L1CAM expres-
sionby immunohistochemistry inneuroendocrinepancreatic tumorsor
metastatic lesions of 62 patients by peroxidase method on paraffin
sections. Presence of L1CAM on the tumor cells was compared with
clinical follow-up data. L1CAMwas detectable in 14 out of 62 (22.6%)
neuroendocrine pancreatic tumor specimen. Patients with positive
immunostaining for L1CAM had a significantly worse overall and
tumor-specific survival analyzed by Kaplan-Meier method (P � 0.038
and P � 0.043; log-rank test). Multivariate Cox regression analysis
adjusted for age, sex, tumor stage, and metastasis identified
L1CAM as an independent prognostic factor (P � 0.015). L1CAM
is expressed in a subgroup of neuroendocrine pancreatic tumors and is
associated with a significantly worse outcome. Therefore it is a
prognostic marker and could be a potential target molecule for immu-
notherapy for patients suffering of neuroendocrine tumors of the
pancreas.
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HYPERMETHYLATION OF MULTIPLE GENES IN
PANCREATIC CANCER
Tamotsu Kuroki,*† Yoshitsugu Tajima,* Jyunichirou Furui,† Takashi
Kanematsu,* *Department of Transplantation and Digestive Surgery,
Nagasaki University, Graduate School of Biomedical Sciences;
†Gotoh Central Hospital, Nagasaki, Japan

Hypermethylation of CpG islands in the promoter regions is known to
affect functional inactivation in several genes. The purpose of this
study was to delineate more precisely its role in pancreatic cancer.
EXPERIMENTAL DESIGN: We analyzed 7 pancreatic cancer cell
lines for promoter hypermethylation in 8 tumor-related genes (3-0S-
2, RAR-beta, RASSF1A, SEMA3B, FHIT, p16, SLIT2, MINT32)
by methylation specific PCR (MSP). SLIT2 andMINT32 were meth-
ylated in 100%of cell lines.Hypermethylationwas detected frequently
in 3-OS-2 (86%), RASSF1A (71%), RAR-beta (57%), SEMA3B
(57%), FHIT (57%), p16 (29%). In addition, we selected SLIT2 for
functional analysis. Demethylating analysis demonstrated an increase
in expression of SLIT2 in Panc1 cell line. Transcripts missing SLIT2
exons were detected in 5 (71%) cell lines. These results indicate that
the hypermethylation of several genes may play an important role
in pancreatic tumor development. Detection of hypermethylation in
several clinical samples by a panel of 8 tumor-related genes may be
a useful diagnostic tool for pancreatic cancer.
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A STRUCTURALLY OPTIMIZED CELECOXIB
DERIVATIVE INHIBITS HUMAN PANCREATIC
CANCER CELL GROWTH
Junan Li, PhD, Jiuxiang Zhu, Scott Melvin, MD, Ching-shih Chen,
PhD, Peter Muscarella, MD, The Ohio State University,
Columbus, OH

Dysregulation of the phosphatidylinositol 3-kinase (PI-3K)/PDK-1/
Akt signaling cascade is associated with pancreatic cancer tumor inva-
sion, angiogenesis, and tumor progression. It has been proposed that
PDK-1/Akt signaling inhibitorsmay hold promise as novel therapeutic
agents for pancreatic cancer. Disadvantages of currently available Akt
inhibitors include tumor resistance, poor specificity, potential toxicity,
and poor bioavailability. Previous studies demonstrate that OSU-
03012, a celecoxib derivative, specifically inhibits PDK-1 mediated
phosphorylation of Akt with IC50 values in the low µM range. Human
pancreatic cancer cell lines AsPC-1, BxPC-3, MIA-PaCa-2, and
PANC-1 were cultured in media containing varying concentrations of
OSU-03012 and5-Fluorouracil (5-FU), and cell viabilitywasmeasured
using anMTTassay. OSU-03012 demonstrated potent growth inhibi-
tion of all cell lines with IC50 values ranging between 1.0 and 2.5 µM.
In contrast, the IC50 values for 5-FU were higher than 25 µM. These
data suggest that OSU-03012 has potential value as a novel therapy
for pancreatic cancer (Fig. 1).
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HSP90 INHIBITION SYNERGISM WITH
CHEMOTHERAPEUTIC AGENTS MAY ACT THROUGH
APAF-1 MODULATION IN PANCREATIC CANCER
Conor Magee, Mike Burkitt, David O’Connor, Jim Evans, Phil
Cornford, Fiona Campbell, John Neoptolemos, William Greenhalf,
University of Liverpool Department of Surgery, Liverpool, United
Kingdom

The novel anticancer therapeutic geldanamycin (GA) targets the chap-
erone protein Hsp90. Hsp90 holds client proteins in an inactive state
before release or targeted destruction, thus maintaining a constant
pool of protein ready for activation. Functional Apaf-1 is responsible
for caspase-9 cleavage and stimulating apoptosis. Apoptosis was in-
duced using 5-FU or TPA and measured by caspase-3/9 cleavage and
increase in sub-G1 cells. Proteins were examined using immunohisto-
chemistry, immunofluorescence, and Westerns. Viability was mea-
sured using MTT and Trypan Blue assays. Combination of GA and
5-FU synergize to kill pancreatic cell lines after 24 hours (P � 0.001).
Synergy is lost after 48 hours, 5-FU pretreatment sensitises cells to
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GA, but pretreated cells are significantly more resistant to GA � 5-
FU (P � 0.001). GA pretreatment sensitises cells to 5-FU and GA
� 5-FU. Serum-starvation (SS) for 16 h sensitises to apoptosis. Further
SS has no effect. SS induces nuclear Hsp90 localization. Apaf-1 iso-
forms were modulated by GA treatment. In vivo nuclear Hsp90 is
seen in PC but not normal pancreas, and is associated with larger
tumors (P� 0.001). Alteration ofHsp90-protein interactions sensitises
PC cells to apoptosis. Hsp90 inhibition after 5-FU increases sensitivity
but may reduce the induction of further damage by 5-FU. This may be
mediated by alteration of Apaf-1 isoforms. In-vivo localization of
Hsp90 may lead to resistance to apoptotic stimuli (equivalent to pro-
longed SS).
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THE VALUE OF CT ASSESSMENT OF REGIONAL
LYMPH NODES IN PREDICTING NODAL METASTASIS,
RESECTABILITY, AND SURVIVAL FOR
PERIAMPULLARY TUMORS
S. Maithel, K. Khalili, E. Dixon, M. Guindi, M. Callery, M. Cattral,
B. Taylor, S. Gallinger, P. Greig, D. Grant, C. Vollmer, BIDMC,
Harvard Medical School, Boston, MA; University of Toronto,
Toronto, ON, Canada

The prognostic value of lymph nodes�10 mm on short-axis measure-
ment by helical CT for periampullary tumors is debated; no criteria for
long-axis measurements exist. Two distinct lymph nodes reproducibly
assessed by CT are 1) the “common bile duct” (CBD) node, located
supero-postero-lateral to the pancreatic head, and 2) the “celiac” node,
located anterior to the origin of the gastroduodenal artery. We exam-
ined if radiographic enlargement of either lymph node predicts nodal
metastasis, tumor resectability, or survival in patients with presumed
periampullary malignancy. A single radiologist prospectively re-
corded short and long-axis measurements of the CBD and celiac
nodes for 94 patients with periampullary tumors. Measurements were
categorized using 10 mm for short-axis and the mean of the long-axis
as cutoff values. All patients underwent attempted curative resection at
one institution between Sep ‘01 and Jun ‘03. When feasible, the

aforementionednodeswereexcised.χ2 and logistic regressionwereused
for statistical analysis. 42 CBD and 49 celiac nodes were retrieved for
pathologic review; 61% (n� 57) of tumors were resectable by pancre-
aticoduodenectomy; 77% of tumors in patients from whom either
node was obtained (n � 60) were resectable. Enlarged radiographic
nodal size by either axis was not associated with the presence of
metastasis to these lymph nodes. Only CBD node short-axis size
�10 mm, as confirmed by multivariate regression (OR: 3.2, P �

0.036), predicted unresectability (Table 1). There was no association
between the presence of a biliary stent (n � 60) and enlarged CBD
short-axis measurements. Overall, 6 month and one year survival was
87%and 68%, respectively. Enlarged radiographic size of either lymph
node did not predict mortality at the above time points. Subset analysis
of primary tumors confirmed to be pancreatic adenocarcinoma (n �

48) did not reveal significant associations between nodal size and the
above three outcomes. For presumed periampullary malignancy, CBD
and celiac lymph node size as measured by CT does not predict the
presence of nodal metastasis or survival. However, CBD node short-
axis size�10mmpredicts unresectability; thismay influence preopera-
tive decision making.

Table 1. Lymph Node Size and Resectability

Lymph Node Size Percent Resectable P value

CBD node short-axis ≤10 mm (N � 74) 67.6% 0.017
CBD node short-axis �10 mm (N � 20) 35.0%
CBD node long-axis ≤20 mm (N � 57) 45.6% 0.786
CBD node long-axis �20 mm (N � 37) 40.5%
Celiac node short-axis ≤10 mm (N � 74) 60.8% 0.947
Celiac node short-axis �10 mm (N � 20) 60.0%
Celiac node long-axis ≤15 mm (N � 57) 54.4% 0.271
Celiac node long-axis �15 mm (N � 37) 40.5%
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CLINICAL EXPERIENCE WITH GEMCITABINE AS
POSTOPERATIVE ADJUVANT THERAPY IN
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LOCALIZED ADVANCED PANCREATIC CANCER—
A PRELIMINARY REPORT
Takeyuki Misawa, MD, PhD, Yasuki Unemura, MD, Tokuyasu
Yokota,MD,TatsuoOkubo,MD, PhD,Yuichi Ishida,MD, PhD, Yuji
Ishii,MD,SusumuKobayashi,MD,KatsuhikoYanaga, JikeiUniversity
Hospital, Tokyo, Japan

Although clinical efficacy of gemcitabine hydrochloride (GEM) for
unresectable pancreatic cancer has been documented, the efficacy of
GEM as adjuvant therapy after surgical resection has not been thor-
oughly investigated. The present study examined the efficacy of GEM
in preventing recurrence of pancreatic cancer after surgical resection.
Among 138 patients who had undergone pancreatectomy for invasive
ductal carcinoma of the pancreas, 16 (pancreatoduodenectomy, 13;
distal pancreatectomy, 3) received GEM as postoperative adjuvant
therapy. Prognosis was compared to a historical control group of 108
patients who had undergone pancreatectomy for pancreatic cancer
prior to the introduction of GEM. Dosage of GEM was 1000 mg/
m2/week, given iv, on three consecutive weeks with one week off.
Adverse events were either grade 2 (leukopenia, 3; infection, 2; vom-
iting, 2; diarrhea, 1) or grade 3 (leukopenia, 4; anemia, 2), and no
grade 4 events were observed. Tumor recurrence occurred in 9 pa-
tients, (local recurrence, 5; liver metastases, 3; lung metastases, 1). In
GEM-treated patients, median postoperative survival was 19.1 � 3.6
months, which was significantly longer than that of the control group
(10.0 � 1.9 months, P � 0.01). Systemic administration of GEM as
a postoperative adjuvant therapy significantly improves survival after
pancreatectomy in patients with pancreatic cancer.

305

FARNESYLTRANSFERASE INHIBITOR IN HAMSTER
EXPERIMENTAL PANCREATIC CANCER MODEL—
IS IT EFFECTIVE AS NEADJVANT AND ADJUVANT
THERAPY?
Cı́ntia Yoko Morioka, MD, PhD, André Siqueira Matheus, MD,
Marcel Cerqueira Cesar Machado, MD, PhD, Seiji Saito, MD,
PhD, José Jukemura, MD, PhD, Telesforo Bacchella, Hideki Arai,
MD, PhD, Takashi Sakamoto, MD, PhD, José Eduardo Cunha, MD,
PhD, Akiharu Watanabe, MD, PhD, University of São Paulo, São
Paulo, SP, Brazil; Toyama University, Toyama, Japan; Toyama
Medical and Pharmaceutical University, Toyama, Japan

p21-Ras, the protein product of the proto-oncogene Ras is overacti-
vated in pancreatic cancer. Signal transduction inhibition by targeting
against Ras may be a promising therapeutica strategy. Farnesyl trans-
ferase inhibitors (FTI) could be a good choice. A curative resection
model of hamster experimental pancreatic cancer has been developed
previously. AIMS: To clarify the effectiveness of FTI (B956) as adju-
vant or neoadjuvant therapy. HaP-T1, a hamster pancreatic adenocar-
cinoma cell line was used. MTT and MTT-agarose assays were done.
Orthotopic tissue implantation was performed. At day 7 or day 14,
partial pancreatectomy and splenectomy were done. Hamsters were
divided into 7 groups: positive control (PC, n � 5), only FTI (FT,
n � 5), neoadjuvant therapy after surgical resection at day 7 (NT-S7,
n � 10), adjuvant therapy after resection at day 7 (AT-S7, n � 10),
neoadjuvant therapy after surgical resection at day 14 (NT-14, n �

10), adjuvant therapy after resection at day 14 (AT-S14, n � 10),
Only surgery at day 14 (SR, n � 5). FTI was administered for one
week. Fourteen days after surgical resection, sacrifice was done. Four
animals of each group were left to study the survival. After 180 days,
living hamsters were sacrificed. Resected and necropsied specimens
were sent for histopathological analysis. Inhibition was achieved in a
dose dependent manner in vitro. Successful rate of implantation was
100%. PC, FT, NT-S7, AT-S7, NT-S14, AT-S14, and SR survived
in average 82, 103, 119, 134, 123, 132, and 139 days. Two hamsters

of AT-S7, 2 of AT-S14, and 3 of SR were alive until 180 days. Intra
operatory bleeding was higher in NT groups. Loss of body weight
was present in all FTI treated groups. Farnesyltransferase inhibitor
showed not to increase curative resection rate of orthotopically im-
planted tumors. However, compared to positive control the adminis-
tration of the drug alone may be used to increase the survival.
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ARE ANTISENSE OLIGONUCLEOTIDES TARGETED
TO K-ras GENE EFFECTIVE IN THE TREATMENT OF
PARENTAL, METASTATIC, AND REMETASTATIC 5-FU
AND MMC-RESISTANT HAMSTER PANCREATIC
CANCER CELL LINES?
Cı́ntia Yoko Morioka, MD, PhD, Seiji Saito, MD, PhD, Marcel
Cerqueira Cesar Machado, MD, PhD, Kouji Ohzawa, MD, PhD,
Márcia Saldanha Kubrusly, MS, José Eduardo Cunha, MD, PhD,
Akiharu Watanabe, MD, PhD, University of São Paulo, São Paulo,
SP, Brazil; Toyama Medical and Pharmaceutical University,
Toyama, Japan

K-ras point mutation at codon 12 has a relationship greater than
80% with pancreatic cancer. Cancer therapy should also include the
treatment of metastatic disease because it is known that the properties
of metastatic cells may vary considerably from those of the primary
tumor. To elucidate if the same drugs, which can inhibit the tumor
growth in the parental cell line, can inhibit the pancreatic metastatic
and remetastatic cell lines at the same concentrations and to compare
the inhibition with antisense oligonucleotides mismatched to K-ras
gene, in Syrian golden hamsters. HaP-T1, a BHP-induced hamster
pancreatic cancer cell line, MS-PaS-1 (a metastatic cell line established
from “return trip” metastases from the liver to the pancreas) and MS-
PaS-2 named as a “remetastatic cell line”, i.e., metastases from MS-
PaS-1 were used. MTT and MTT-agarose assays were performed,
using 5-fluorouracil (5-FU), Mitomycin C. (MMC) and antisense
oligonucleotide specific to K-ras oncogene. The inhibitory concentra-
tion (IC50) of 5-FU, which inhibited HaP-T1, had to be increased by
50-fold to inhibit MS-PaS-1 and 100-fold to inhibit MS-PaS-2.MMC
had to be increased by 10-fold to inhibit MS-PaS-1 and 50-fold to
inhibit MS-PaS-2. However, IC50 was the same when antisense oli-
gonucleotide was tried in these 3 cell lines. Antisense oligonucleotide-
targeted K-ras gene may be a good choice for therapy because it could
inhibit the growth in metastatic and remetastatic cells as well as in
primary tumor cells.
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SOLID-PSEUDOPAPILLARY TUMOR OF THE
PANCREAS: REPORT OF FOUR CASES IN A
BRAZILIAN INSTITUTION
Enio Campos Amico, MD, Cı́ntia Y. Morioka, MD, PhD, Daniel
Campos Costa Neto, MD, PhD, Cibele Chuery Machado, MD,
Wellington Andraus, MD, Santa Casa de Presidente Prudente,
Presidente Prudente-sp, Brazil; Moriokás Center for Integrative
Care, SãoPaulo, SP, Brazil; AndrauśsGastrointestinal SurgeryClinics,
São Paulo, SP, Brazil

Solid-pseudopapillary (SPT) tumor of the pancreas is a rare neoplasia
of pancreas, with a rate varying from 0.17-2.7% of nonendocrine
tumors of the pancreas. Recently there has been a steady increase in
the number of SPTs of the pancreas, with more than two thirds of the
total cases described in the last 10 years. We sought to evaluate 4
patients with Frantz’s tumor in a Brazilian institution. Four patients
with diagnosis of SPT tumor were analyzed in a retrospective analy-
sis from December 2000 to February 2003, clinically and histopatho-
logically. Therapeutical approach and prognosis were also studied.
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There were 3 females and 1 male with a median age of 27 years (range,
17-42).Dyspeptic symptoms and abdominal palpablemass represented
the initial clinical findings. The main localization of the tumor was
the pancreatic head (3 of 4 cases). Enucleation was performed in one
case, Whipple’s surgery in 2 cases, and distal pancreatectomy in
one case. Curative resection was possible in all cases confirmed by
free margins. Two cases showed venous invasion histopathologi-
cally. Immunohistochemical analysis was done in 3 cases to confirm
the diagnosis. In an average of 15-month follow-up, no recurrence
hasbeenobserved.Our casuistics showed thepreferenceof the tumor to
the head of the pancreas, controversial to literature. However, other
characteristics were similar to literature reports (clinical, histopatho-
logical, immunohistochemical, and therapeutics). In addition, a longer
postoperative follow-up will be necessary to affirm about prognosis.
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COULD GREEN TEA EXTRACT INHIBIT THE TUMOR
GROWTH AND INVASIVENESS IN A HAMSTER
PANCREATIC CANCER MODEL?
Cı́ntia Yoko Morioka, MD, PhD, Seiji Saito, MD, PhD, André
Siqueira Matheus, MD, PhD, Wellington Andraus, MD, Enio
Campos Amico, MD, PhD, Thiago Costa Ribeiro, None, Akiharu
Watanabe, MD, PhD, Dilson Pereira Filho, MD, Hideki Arai,
Moriokás Center for Integrative Care, São Paulo, SP, Brazil; Toyama
Medical and Pharmaceutical University, Toyama, Japan

Polyphenolic compounds present in tea may reduce the risk of a
variety of illnesses, including cancer. Most studies have shown that
tea consumption protects against lung, forestomach, esophagus, duo-
denum, pancreas, liver, breast, colon, and skin cancers induced by
chemical carcinogens. Research findings in laboratory animals have
shown the chemopreventive potential of tea polyphenols in cancer,
the usefulness of tea polyphenols for humans should be evaluated in
clinical trials. Inhibitory effect of green tea extract on the process
of pancreatic carcinogenesis induced by nitrosamine and on tumor
promotion after transplantation of nitrosamine induced pancreatic
cancer in Syrian hamsters. However, there have been no reports using
tissue culture to study the effectiveness of this therapy in cancer cells.
To verify the anti-invasive activity of green tea extract in hamster
pancreatic cancer. HaP-T1, a cell culture derived from BHP-induced
hamster pancreatic cancer was used. After treatment with green tea
extract, cell proliferation was studied by MTT and MTT-Agarose
methods. In vitro chemoinvasion assay with the reconstitution of
a matrix of basement membrane onto a filter in a Boyden chamber
was used. Migrating cells of the lower chamber were studied by MTT
assay. Green tea extract inhibited the tumor growth and invasiveness
of HaP-T1 in a dose dependent manner. Green tea extract may be a
new anticancer strategy for pancreatic cancer because it could not
inhibit only the tumor growth and invasiveness. However, further
studies in vivo will be necessary.
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THE PROPROTEIN CONVERTASE CHAPERONE
PROTEIN 7B2 IS A NEW IMMUNOHISTOCHEMISTRY
MARKER FOR PRIMARY AND METASTATIC
NEUROENDOCRINE TUMORS OF THE PANCREAS
AND GI TRACT
Caroline Rochon, MD, Shuqing Liu, Cassandre Benay, Prosanto
Chaudhury, Nabil Seidah, PhD, Peter Metrakos, MD, McGill
University, Montreal, PQ, Canada; Clinical Research Institute of
Montreal, Montreal, PQ, Canada

7B2 is a 21-kDa protein known as proprotein convertase PC2 chaper-
one protein. It escorts the PC2 protein through the secretory pathway

and prevents its premature activation. Substrtates of PC2 include pro-
insulin, proglucagon and pro-CCK.We have previously observed that
7B2 mRNA and protein levels are high in functioning neuroendocrine
tumors (NET) of the pancreas when compared with 7B2 mRNA
and protein levels in nonfunctioning (NF) NET tumors, unaffected
pancreas, normal pancreas and normal islet cells. The objective of
this study was to determine if 7B2 could be used as a practical diagnos-
ticmarker of neuroendocrine tumors via immunohistochemistry. After
appropriate patient consent, primary and metastatic neuroendocrine
tumor biopsies from the pancreas, the small bowel, the colon and
the liver were snap frozen in the operating room at the time of surgery.
The biopsies to be studied via immunohistochemistry were covered
in OCT before immersion in liquid nitrogen. Serial 4 micron thick
cryostat sections of each neuroendocrine tumor were prepared and
fixed in acetone on gelatin coated slides. The slides were blocked in
PBS 1% donkey serum and incubated with rabbit anti-human 7B2
antibodies overnight followed by incubation with secondary donkey
anti-rabbit fluorescent antibody. Sections were analyzed under fluor-
omicroscopy. A negative control was also prepared for each section
by omitting incubation with the primary antibody. The immunohisto-
chemistry revealed strongly positive results for 7B2 in secreting neu-
roendocrine tumors (glucagonomas, vipomas, insulinomas, and
carcinoid tumors) and negative results for nonfunctioning neuroendo-
crine tumors. These results are in concordance with the intracellular
protein profile of neuroendocrine tumors that we previously estab-
lished. 7B2 is likely to become another immuno-marker for neuroen-
docrine tumors in addition to neuron-specific enolase and
chromogranin A.While its diagnostic potential is becoming very clear,
it is still too early to know what the prongostic implications of tumor
7B2 immunohistochemical positivity will be. So far, there is no
difference between primary and metastatic tumors but our tissue
biopsy pool is still preliminary. Our patient cohort is being followed
so that the implications of 7B2 positivity can be assessed.
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UNDERSTAGING PANCREATIC CANCER: RESULTS OF
COMPREHENSIVE PATHOLOGIC ASSESSMENT OF
PANCREATICODUODENECTOMY SPECIMENS
Aaron R. Sasson, MD, James M. Gulizia, MD, PhD, University of
Nebraska, Omaha, NE

Optimal management of localized adenocarcinoma of the head of the
pancreas is pancreaticoduodenectomy with microscopically negative
resection margins (R0). Multiple studies have demonstrated the ad-
verse impact of positive resection margins (R1) on patient outcome.
Assessment of surgical margins is often limited to the pancreatic cut
surface, common bile duct (CBD) and posterior margin (pancreatic
tissue overlying the inferior vena cava). Tumor extension to the supe-
rior mesenteric artery (SMA) and portal and superior mesenteric veins
(PV/SMV) is often the limiting factor preventing complete surgical
extirpation, yet this area is seldom assessed microscopically. The pur-
pose of the study was to evaluate a comprehensive examination proto-
col of pancreaticoduodenectomy specimens to determine the
frequency of microscopically positive SMA and PV/SMV margins,
collectively referred to as mesenteric margin. Between 2001 and 2004,
27 patients underwent pancreaticoduodenectomy for pancreatic ade-
nocarcinoma, with removal of all gross tumor (R0, R1). Following
resection, the surgeon, in the presence of the pathologist, oriented
the specimens and placed marking sutures denoting the following
margins: pancreatic cut margin, CBD, posterior margin (pancreatic
tissue overlying the inferior vena cava), SMA and PV/SMV. Margins
were considered positive if tumor was present within 1 mm of inked
surfaces. Of the 27 specimens analyzed, 12 (44%) had microscopically
positive resection margins. The frequency of positive margins was:
PV/SMV (6), SMA (5), posterior (3), pancreatic (2), and CBD (1).
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Five specimens (19%) had multiple positive margins. In 7 specimens
(26%), the only positive resection margins were the SMA or SMV/
PV. More limited pathologic assessment of only the pancreatic, CBD
and posterior margins would have resulted in a positive margin rate
of 19%. In this series, a total of 135 margins were evaluated of which
17 (13%) of them were positive, with the mesenteric margin (SMA
or SMV/PV) accounting for 65% of microscopically positive margins.
The mesenteric tissue is the most frequently positive resection margin
in patients with pancreatic cancer undergoing pancreaticoduodenec-
tomy. Furthermore, a limited examination would have failed to detect
a positive SMAor SMV/PVmargin in as many as 26%of patients. Due
to the prognostic significance of microscopically involved margins (R1
resection) on clinical outcome, comprehensive examination to include
the mesenteric margins is recommended.
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THE EFFECT OF CISPLATIN INTRA-ARTERIAL
INFUSION WITH RADIOTHERAPY AS A TREATMENT
FOR UNRESECTABLE ADVANCED PANCREATIC
CARCINOMA
YokotaTokuyasu,MD, Yuji Ishii, MD,TatsuoOkubo,MD,Takeyuki
Misawa, MD, Yuichi Ishida, MD, Yasuki Unemura, MD, Seiya
Yoshida, MD, Kyonsu Son, MD, Hiroaki Shiba, MD, Ryouta Saito,
MD, SusumuKobayashi,MD,Yoji Yamazaki,MD,KatsuhikoYanaga,
MD, Jikei University School of Medicine, Tokyo, Japan

Cisplatin has been reported to enhance the cell-killing effect of radia-
tion. The purpose of this study was to evaluate the feasibility and
effectiveness of radiotherapy combined with cisplatin arterial infusion
in patients with unresectable advanced pancreatic carcinoma. Be-
tween June 1999 and December 2003, thirty-three patients (Stage IVa
without distant metastasis: n � 19, Stage IVb with distant metastasis:
n � 14, Japan Pancreas Society: the fifth edition) from our facility
were enrolled in this study. Pretreatment staging included chest X-
ray, ultrasonography, dynamic computed tomography, and angiogra-
phy of the abdomen. Causes of unresectability consisted of local
invasion (obstruction or extensive invasion of the portal vein and/or
tumor encasement of the celiac or superior mesenteric artery) and
liver metastasis. The patients studied were treated with external beam
radiation (1.8-2.0 Gy/fraction, 5 fractions/week, total: 40-50 Gy),
cisplatin intra-arterial infusion (5 mg/m2/day intra-arterial infusion
just before each radiation fraction) and 5-FU intravenous infusion (250
mg/m2/day). Prognosis was compared with a control group of 63
patients who had undergone pancreatectomy for stage IVa and stage
IVb of pancreatic carcinoma. The major toxicity of cisplatin intra-
arterial infusion with radiotherapy was nausea (2/33, 6%). In patients
treated by intra-arterial infusion with radiotherapy, the median
survival time of the stage IVa group and the stage IVb group was

12.9 � 4.1 months (M) and 5.9 � 0.8 M, respectively, which was not
statistical by different from the control groups (13.6 � 6.3 M and
6.0 � 1.1 M, respectively). The 1-year survival rate was 42% (8/19)
and 21% (3/14), respectively, which was comparable to the control
groups (42% [21/50] and 15% [2/13], respectively). This arterial
chemo-radiation regimen is effective for locally advanced pancreatic
carcinoma with acceptable toxicity.
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SURGICAL TREATMENT OF TUMORS OF THE
AMPULLA OF VATER
Frank Treitschke, MD, M. H. Schoenberg, MD, Red Cross Hospital
Munich, München, Germany

Tumors of the ampulla of Vater are rare. Ampullary carcinoma have
a significantly higher resectability rate and better prognosis than other
carcinoma originating in the periampullary area. The most authors
suggest radical resection as treatment of choice for carcinoma of the
ampulla. Alternatively some investigators have recommended local
resection to reduce treatment related mortality and morbidity rates.
Adequate treatment of benign tumors of the ampulla is still a matter
of debate. Due to a suspected adenoma-carcinoma sequence some
argue that partial pancreaticoduodenectomy is mandatory. Others
believe that local excision is sufficient in these patients. The purpose
of this prospective study was to evaluate clinical course, surgical
management, and outcome of patients operated for malignant and
benign tumors of the ampulla ofVater; 202 consecutive patients under-
going surgical treatment for ampullary tumors between 1983 and 2003
were observed; 69% of all tumors were malignant, the remaining
were benign neoplasm (n � 64); and 138 patients with ampullary
adenocarcinoma were treated by classical pancreaticoduodenectomy
(PR) in 36%and pylorus-preserving resection (PPPR) in 31%. Ampul-
lectomy was performed in elderly patients with high cardiac risk (8%).
Palliative bypass procedures were performed in 25%. 58 patients suf-
fering from a benign tumor underwent ampullectomy. Due to macro-
scopical appearance suspicious for a malignant tumor, PPPR was
performed in 6 cases for benign lesions. 72% of all patients with benign
neoplasm exhibited a tubulovillous or villous adenoma with medium
or severe degree of dysplasia. Hospital mortality for all resected pa-
tients was 2.6%. The 1-, 3-, and 5-year survival after radical resection
for patients with adenocarcinoma was 83.1%, 62.2%, and 53.8%,
respectively. 62 patients with benign neoplasm are still alive without
evidence of recurrent disease (97%). Radical resection for ampullary
cancer can be performed with a low mortality and morbidity. PPPR
is the surgical treatment of choice for carcinomas of the ampulla of
vater. Ampullectomy is an adequate procedure in treating benign
ampullary lesions. The decision-making should be based on pre- and
even more eminent intraoperative frozen section histology. If the
histology is uncertain PPPR should be performed
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