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preliminary results do not show an increase in the early or late apoptosis 
of CD34+ cells, following cryopreservation. We hope to standardise this 
method for routine evaluation of CD34 + cell viability of the grafts to be used 
in haematopoietic transplantation. This work was supported by a grant from 
CFICS n”266&9 - Ministeno da Saude 
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Relatlonship between immune abnormalftles post-hlgh dose 
chemotherapy with stem cell support in patients with solid 
tumors and tumor type and stage 

P. Escudero Emperador, R. Andres, J. Mayordomo, P. Bueso, D. Isla, 
E. Filipotich, P. Escudero, A. Saenz, I. Alvarez, E. Polo, A. Tres. University 
Hospital, Div: Medical Onco/og)r Zaragoza, Spain 

Background: High-dose chemotherapy (HDC) with stem cell rescue in- 
duces profound immunosupression. Recovery of cell-mediated and anti- 
body-mediated immunity takes l-2 years and inversion of CD4/CD8 ratio 
persists for at least 1 year. Infusion of peripheral blood derived hematopoi- 
etic stem cells(PBSC) results in faster recovery of blood counts than bone 
marrow infusion. Is immunological recovery also faster7 

Aims: We have evaluated immunological recovery after HDC+ PBSC 
and factors influencing immune recovery. 

Paflents and methods: Lymphoid subpopulations in peripheral blood 
were quantified by ftow-citometry using surface markers CD3, CD4, CD8, 
CD19 and CD56. IgG, IgA, IgM and IgE concentrations were also measured. 
These parameters were measured 1, 2, 3, 6, 9, 12, 145, 18, 21 and 24 
months (no) after PBSC infusion in 41 consecutive patients (p) (9 males 
ans 32 females) treated with HDC+PBSC at our institution for metastatic 
breast cancer (20 pts), non-metastatlc high-risk breast cancer (>I0 axillary 
nodes or stage Ill) (10 pts), non-Hodgkin’s lymphoma (7 pts) or other solid 
tumors (4 pts). 

Results: The duration of cellular and humoral immune recovery was 
markedly different according to tumor type and stage but not to the number 
of CD34+ cells infused. As for cell-mediated immunity, median time to 
CD4/CD8 20.8 was 3 mo (range 2-6) for pts with non-metastatic breast 
cancer versus 9 mo (2-24+) for metastatic breast cancer (p<.O.5), 6 mo 
(l-9+) for non-Hodgkin’s lymphoma and 6 nm (i-8+) for other tumors. 

Conuluslons: Cell-mediated immune recovery after HDC+PBSC is faster 
than that reported for bone marrow infusion and differs according to tumor 
type and stage. 

Growth factorsbtokines 
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High Incidence of thrombosis uslng G-SF In the treatment 
of chemotherapy-Induced neutropenla 

E. Cortesi A. Mancuso, L. Moscetti, R. Saltarelli, M. Palma. Oncobgx 
w&a/ Medicine and Pathology. Rome, /fa/y 

Background: G-CSFs are widely used as potent myelopoietic stimulators. 
However, its activity is not restricted to the myelopoietic system and sev- 
eral observations suggest that G-CSF could interfere with the hemostatic 
balance. The prevalence of thrombosis in cancer patients has been esti- 
mated as up to 15%. In order to assess the interaction between G-CSF 
and hemostasis. a retrospective analysis, was performed on 409 patients, 
treated with G-CSF and chemotherapy from 1996 to 2000. 

Patients and Methods: 287 were females and 122 were males, the 
mean age was 684 years, (range 43-76). No,significant risk factors were 
detected; All pts had normal renal, hepatic and hematologic function and 
were divided in three’groups according to the number of total treatments 
wkh subcutaneous G-CSF at the standard dosage of 5 mg/kg. In the first 
cohort (A) (n=188, 46%) pts were treated from 1 to 5 administrations of 
G-CSF, while thesecond (B) (+X35,33%) and thirdcohorts (C) (n=86,21%) 
respectively received from 6 to 10 and over 10 administrations. Thrombosis 
events occurred in 154 patients (37,65%) distributed as follows: Cohort (A): 
18,18%, Cohort (B): 25,32%, Cohort (C): 54,49%. 

Results: Thmmboembolic complications of central venous catheter were 
observed in 57,8% of patients, while thrombosis of i&a-arterial catheter 
and deep vein thrombosis were respectively 3,25% and 31,8% of cases. 
Seven patients (4,55%) developed subclavian vein thrombosis, pulmonary 
embolization in 1,95% of cases and in only one patient (065%) autopsy 
revealed acute muttifocal cerebral venous thrombosis. 

Concfuslons: These observations indicate that G-CSF administration 
may induce a higher rfsk of thrombosis and a careful monitoring of the 
venous circolation should be done. 
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IL-2 effect on NK cell phentoype of PBPC from healthy 
donors and patients 

A.J. Almeida’, M.J. Baptista’, S. Roncon’, A. &flat, A. Campo$, 
P. PimenteP, A. Carvalhais’, I.L. Barbosa’ ‘Insfituto Portugds de 
Oncologia do Porte, Imunohemotempia, Porlo, Portugal: 21nstituto 
PoriugueS de Oncologia do hrto, Unidade de Tmnsplantes de Meduias, 
Poffo, Portugal 

Clinical studies have demonstrated that culturing PBPC in IL-2 enhances 
the generation of killer cells capable of lytic activity against malignant cells. 
The aim of this study was to evaluate the expression of NK associated 
markers, adhesion molecules and killer and activation-related receptors on 
CD56bright and CD56dim NK cells, before and after incubation of PBPC 
with 112. 

PBPC from 6 healthy donors (HD) and 4 patients were cultured with IL2 
for 24h and studied by-flow cytometry using &colour staining with anti-CD3 
and anti-CD56, which allows the selection of NK cells defined as CD3- and 
CD56+, and two additional markers. 

In HD, the majority of NK cells presented, before and after incuba- 
tion, a CD56dim phenotype, whereas only 5% and 7%, respectively, was 
CD56bright. Although these two NK populations share several surface mark- 
ers, statisticallv sianificant differences (~~0.05) were observed between 
them: pre-incubation -CDllc, CD16, CD57, CL&, CD158a, Granzyme B 
(GB) and HLA-DR: post- incubation - CD2, CDllc. CDIG, CD57, CD94, 
CD&Q, GB and HLA-DR. Following IL2 incubation there were differences 
within each CD56+ population: CD56brthgt cells showed an increased % 
of CD2+ and GB+ cells and a decreased % of CD161+ cells, whereas 
CD56dim cells demonstrated an increased % of CD69+ and NKbl+ cells 
and a decreased % of CD16+ cells. 

Similar to HD cells, patient NK cells present a different phenotypic pattern 
for CD58bright and CD56dim cells. Comparing CD56+ populations of HD 
and patients we were able to detect various differences: pre-incubation 
- patient CD56dim cells demonstrated an increased % of CD16-t and 
CD94+ cells while CD56brfght cells showed a decreased % of HLA-DR+ 
cells; post-incubation - whereas no discrepancies were encountered in 
CD56bnght cells, the CD58dim population had an increased % of CD16+ 
and CD94+ cells and a decreased % of CD158a+ and ,GB+ cells. In what 
concerns pre-post incubation, a significant increase of’CD69+ cells was 
observed in both CD56t populations of patient NK cells. 

Our preliminary results indicate that a 24 h incubation with IL-2 induces 
an increased % of, CD69+ cells, not only in HD but also in patient NK 
cells. These results seem to agree with the function of 069. one of 
the earliest actNation markers acquired during NK cell activation. While 
comparing results of ,HD with those of patients, we were able to observe 
a differentiated pattern of aome surface antigens specific for NK cells. 
Determining to what extent these cell surface’ recepturs are functionally 
significant in NK cells will depend on further investigation, namely cytotoxic 
essays. 

Head and neck cancer 
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Llmited dose external beam lrradiatlon and lnterstltlal 
iridium192 implant in definitive treatment of carcinoma of 
the oropharynx. Long term results 

A.A. Puthawata’, A.M.N. Syedl, V. Nixor?, W. Brewster*, A. Londrc’. 
‘Long Beach Memorial Medical Center, Radiation Oncology Long Beach, 
USA; 2 Long Beach Memorial Medical Center, Head & Neck Surge% Long 
Beach, USA 

Purpose: To evaluate long term treatment results of definitive radiation 
therapy in the treatment of carcinoma of the oropharynx. 

Materials And Methods: 215 patients with biopsy-proven carcinoma of 
the oropharynx were treated during January, 1979 to October, 1995 at Long 
Beach Memorial Medical Center, California. There were 132 males and 80 
female patients with median age of 60 (range 24 to 82 years). Forty-two 
patients had stage II disease and 173 patients had stage lll/lV (AJCC) 
tumors. The external beam irradiation induded the primary site as well as 
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entire neck to a dose of 45 to 50.4 Gy over 5 to 5 l/2 weeks time. The 
interstitial implant to original tumor volume with 2 to 3 cm margins were 
performed under general anesthesia 2-3 weeks after completion of external 
beam irradiation. An interstitial implant boost varied according to the stage 
of disease, 20 to 40 Gy at dose rate of 40 to 50 cGy per hour. 

Results: Overall local tumor control was achieved in 90% of patients and 
overall neck control was achieved in 91% of patients. Five year disease-free 
survival (Kaplan-Meier) for stage II disease was IX%., for stage Ill disease 
75% and for stage IV 56.25%. The overall disease-free survival as well 
as overall survival for the entire group at five years were 77% and 40%, 
respectively. RTOG grade Ill and IV late sequelae occurred in 7.8% and -Z 
2% of patients, respectively. The majority of patients had excellent cosmetic 
and functional outcome. 

Conclusion: The combined modality including limited dose of external 
beam irradiation followed by interstitial brachyiherapy in the treatment of 
carcinoma of the oropharynx yields excellent long term disease control with 
acceptable treatment-related morbidi as well as preservation of cosmesis 
and functlonal integrity. 

regions was performed by an experienced resident (MB); contours were 
checked and modified by the physician in charge (s&or staffmember) be- 
fore the stari of the actual 3-D treatment plenning process. For the purpose 
of this investigation, the initial set of contours (MB) was saved, checked 
and modified a.second (PL) and a third (PN) time. The contouring by PL, 
PN, being senior H&N radiation-oncologists, was solely for comparison 
purposes, that is without consequence to the treatment per se. An analysis 
was performed regarding the 3 sets of contours (MB, PL; PN). 

Results and Discussion: The common volumes of the primary target 
for MB, PL and PN were quite similar, with little variation oer site: MB-PL 
85%, MB-PN 87%, PL-PN 86%. Howeier, it is uncertain whether the missed 
volume (MB-PL 13%, MB-PN 12%, PL-PN 14%)isof clinical relevance. This 
has to &I with the poor resolution of CT/MRI in e.g. BOT and TF tumors, 
but also due to lack of standardization. The first problem might be very 
diiicult to solve at this tie and age. Wii regard to the second problem: 
for conformal therapy treatment it is mandatory to provide the dlnician with 
rigid guidelines for the primary tumor site, based on CT and MRI. 
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Is there a prognostic influence of tumor oxygenatlon 
measured after radlotherapy in patients with SCCHN? 
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Molecular detection of tumor cells in pharyngo$sopbageal 
brush from patients with head and rteck equamoirs ‘cell 
carcinoma 

P. Stadler’, C. Creighton’, A. Becker2, H.J. Fetdmann’ , J. Dunst*. 
M. M&s 1 1 TU f&nchen, Radiotheraw, Miinchen, Germany; 2 University 
Halle- Wittenberg, Radiotheram Hal/e, Germany 

Purpose: Recent experimental data in SCCHN (squamous cell carcinoma 
of the head and neck) in nude mice of A. Ressel et al. (IORBP, No.4: 
2001) showed a good correlation between the posttherapeutical fraction 
of polarographicaily measured hypoxic values and tumor response. In 
our present study we retrospectiiely evaluated in 39 patients whether a 
comparable effect can be observed in the clinical situation. 

Patients and methods: The oxygenation status was poarographically 
(Eppendorf histograph) determined 3 weeks after the onset of treatment 
(30 Gy) and after the end of treatment (70 Gy). Patients were treated with 
radiotherapy alone (5x2 Gy/week, 70 Gy, n=ll) or with radiochemotherapy 
(5x2 Gy&eek, 70 Gy, mitomycin C, 5-FU, n=28). At 70 Gy we could perform 
measurements in only 19 patients due to tumor shrinkage under therapy. 

Results: In the univariate analysis neither the polarographic hypoxic 
fraction (HF<BmmHg, p = 0,6) nor the median p02 (p = 0,8) after 30 Gy 
had any relevance for the overall survival of our patients. At 70 Gy also no 
influence of these two factors (HF<EimmHg: p = 0,4; median ~02: p = 0,4) 
on overall survival could be observed. 

Conclusion: In contrast to the experimental findings of A. Ressel et al. 
we observed no influence on overall survival of the oxygenation status 
during and after treatment. Furthermore, Ressel et al. observed an increase 
of the pO2 during therapy. However, we previously described under clinical 
conditions a decrease of the pO2 after 30 and 70 Gy, respectively (Stadler et 
al. Radiother. Oncol. 1998). Therefore, we conclude that these expertmental 
data do not reflect the clinical situation. 

S. Temam’, M. Trassard*, G. Leroux3, A. LapIan&?, B. Luboinski’ , 
J. Benard3, F. Janet’ . 1 lrtstitot Gustave-Roussy; Head and Neck Surgery, 
ViPejuif, France; ‘Centre Rend Huguenin, Pathology, St Cloud,‘Frame; 
3 lnstitut Gustave-Roussy, Unit6 des Marqueurs G&tiqu& de Cancec 
n//ejuif, France; 4 lnstitut Gustave-Roussy, Sfatistiqu6, Vi//@it France 

Pharyngo-esophageal brush-capsule (Oesotest@) with cylol&cal analysis 
is a simple noninvasive technique for early detection of metacfimnous and 
recurrent head and neck squamous cell carcinoma (HNSCC). Microsatellle 
instability (allele shift) at tetranudeotide repeat martCers is a clonal marker 
of HNSCC. We tested whether this marker could increase t&e sensitivity of 
oesotest@ for detection of rare tumor cells, compared to cytological analysis. 

A series of 56 patients with untreated HNSCC had an &otest@ be- 
fore iniiial treatment. All these patients had an @sopha@scopy during 
endoscopy and no additional esophageal tumor was found. Our hypothesis 
was that oesote.@ could collectrare exfoliated ceils of the primary HNSCC 
tumor. Microsatelliie instabllity with marker UT5086 was obsetved in only 
14 of 56 (25%) primary HNSCC. Cytological examination With’Papanicolaou 
staining and molecular analysis were compared for these 15 p&$ients. 

Cytological analysis could detect tumor cells in 6 out of 14 (43%) patients. 
Microsatellite instability was observed in 11 out of 14 (78%) of the same 
sampling (p=O.O3). All cytologic-positive samples were also positive with 
molecular analysis. 

Though cytological exarninatiofi remains the Standard method, this study 
suggest that molecular analysis could greatly increase the sensitivity of 
oesotest@ This study also emphasizes the need of other molecular markers 
in HNSCC 
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CT-baled target contouring of the primary site In a 
prospective head and neck cancer trial: significance for a 
residenttraining program 

M. Braaksma, J. van Somsen de Koste, H. van de Est, P. Nowak, 
P. Levendag. ‘Erasmus Medical Center Rotterdam, Radiation Onco/og~ 
Rotterdam, The Netherlands 

Introduction: In meta-analyses of Head and Neck Cancer, concunent 
chemoradiation and altered fractionatirm schemes have shown to improve 
locoregional control and survival at the cost of increased toxicity. 3-D 
CRT techniques are currently implemented in sparing of normal tissues. 
Radioprotectors. like Amifostine, may further increase the therapeutic ratio. 
However, of paramount importance for the outcome is the adequacy in 
delineation of the target. In Rotterdam we started a prospective clinical trial 
of concomitant chemoradiition, randomized for Amifostine prior to RT. Of 
all primary tumor sites, e.g. larynx (L), piriform sinus (PS), base of tongue 
(BOT), tonsillar &s&oft palate (TFISP), the target was delineated indepen- 
dentlv bv a resident in trainina and two senior radiation-oncologists on CT. 

Pa&&s an&Me#mds: A-treatment protocol was designed and guide- 
lines were given for the standardization of the CTV of the (elective) neck 
nodal rag&s. No strict guidelines were given for the delineation of the 
primary tumor site. Per primary tumor site 3 patients were analyzed. The 
CT-based (MRt-matched) delineation of the primary targets and neck nodal 
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Late toxicity in three fractionation schedules for advanced 
laryngeal cancer 

C.H.J. Terhaard’ , F. Smit’, G.J. Hordijk3. ’ University Medical Centre 
Utrecht, RadiotheM Ufmcht, The Netherlands; * Unillersily Medical 
Centre Utrecht, Radiotherapy. Utrecht, She Netherlands; 3 University 
Medical Centre Utrecht, ENI; Utracht, Th.3 Netherlands 

Purpose: Accelerated radiotherapy may improve iocoregiomal control in ad- 
vanced laryngeal cancer, however, late toxicity may’increase., We compared 
late toxicity between two accelerated and a conventional frahnation (fr.) 
schedules. 

Methods: Primary radiotherapy was performed in 132 patients wRh 
advanced laryngeal cancer, f&low-up is at least 6 nionths.’ Srxty patients 
(t981-1990) were treated with conventional fr. (Cft: 60 Gy~efective dose, 
i0 Gy tu&r dose: 5 x 2 Gy weekly); 29 p&e& (l&4-1997) were 
treated with combined hypedractkmatkm (week 1-3: 30 x 7.2 Gy) and 
accelerated fractionation (week 4-5: 20 x 1.7 Gy): HAfr. (elective dose 53 
Gy, tumour dose 70 Gy in 5 weeks); 43 patients (from 1997) tiere treated 
with concumitant boost: Afr. (week I-2: IO x 2 Gy, week 3-5: 15 x 1.8 Gy 
elective field and 15 x 1.5 Gy boost fie!d; 47 Gy etective d6Se, 69.5 Gy 
tumour dose in 5 weeks). Interval between fractions was at lehst 6 hours. 
Field sizes were comparabfe between the three groups. 

Results For patients with local control severe iatyngeal oedema, re 
quiring intervention, was saen in 6% for Cfr., 6% for HA&., and 15% for 


