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Lymph node metastases detection by FDG-PET and sentinel
node biopsy in breast cancer patients: comparison of these
different approaches

R. Agresti’, F. Crippa2, A. Gerali2, M. Maccauro?, R. Giovanazzi',

V. Guida', M.L. Carcangiu3, E. Bombardieri2, M. Greco' . ! National
Cancer Institute, General Surgery B - Breast Unit, Milan, Italy; ? National
Cancer Institute, Nuclear Medicine Unit, Milan, Italy; ° National Cancer
Institute, Pathological Anatomy Unit, Milan, Hlaly

Background: axillary dissection (ALND) for detection of metastatic involve-
ment is used to plan adjuvant treatments for breast cancer (BC) patients.
ALND is a costly procedure with various side effects.80% or more of T1
patients are node negative and might avoid ALND.Recently, sentinel node
(SN biopsy has béen suggested as reference method for the evaluation of
regional nodal metastases and for the decision on the need of a ALND.SN
biopsy is an invasive approach, with a not negligible risk of faise negative
results. Conversely, Positron Emission Tomography (FDG-PET) is-a non-
invasive repeatable method able to evaluate all the regional nodes in.BC:our
PET experience on nodal involvement in BC has given interesting data of
sensitivity and negative predictive value, comparable with SN biopsy. The
aim in this work is a direct comparison between the two methods in term of
sensibility, accuracy-and predictive value in the same series. -

Methods: TINO BC patients were studied. FDG-PET has been per-
formed no later than 48 hours: before surgery. Lymphoscintigraphy has
been performed within 6 hours before surgery. After breast surgery, radio-
guided biopsy of the'SN has been performed followed by a complete ALND.
Metastatic involvement of the SN and the other non-SN has been evaluated
on'définitive sections and represented the basns of the.comparison between
the two methods. :

Results: Until now 28 patients have been studled. The average age was
56 years (range=39-70). Alf patients had pT1 BC except 3 pT2 (size less
than 2.5 cm). The average histological tumor size was 13 mm (range=2-23
mm).All ymph nodes detected by lymphoscintigraphy were in axilla, and
detection rate was 100%.All SN were identified with intra-operative gamma

probe,then biopsied. All patlents underwent ALND(on the average,17 lymph

nodes surgically removed).10 patients of 28 showed nodal metastases.The
SN biopsy results showed: 3 false-negative (2 partial,.and 1 embolic involve-
ment detected in non-SN),whereas. FDG-PET failed to detect 4 axillary
nodalinvolvement (2 microembolic, 1 partial and'1 pluriembolic); .one pa-
tient with partial nodal involvement was undetected: both the methods. No
false positive FDG-PET scan was registered.

Conclusions: This is the first study comparing these two different meth-
ods on the same series. The preliminary results suggest a similar sensitivity,
thus giving a contribution to a further statement on vahdny of FDG-PET for
evaluation of BC regional node involvement.
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Influence of systemlc therapy on pulmonary function tests in
breast cancer patlents irradiated to the internal mammary
and medial supraclavicular lymph node chaln
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Bogaert!. ! Radiotherapy, 2 Pneumology, Leuven, Belgium; 3 EORTC,
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Purpose: To 9valuate the changes in Iung functlon in breast cancer patients
irradiatedion the intemal mammary and medial supraclavicular (IM-MS)
lymph nodes with the standard |rrad|at|on technique as described in EORTC
protocol 22922.

Materials and mathoda Between 2/1998 -and 2/2000, 75 breast can-
cerpatients. with almost normal baseline lung function values have' been
prospectively followed with {ung function tests. All were concomitantly ir-
radiated fo the IM-MS lymph nodes and the breast or thoracic wall to a
dose of 50Gy/2Gy. Spirometry (FEV1 and VC), total lung capacity (TLC)
and ‘carbon monoxide transfer factor (TLco) were measured before and 3,
6 and 12 months after the start of radiotherapy.

Results: The data after one year of follow-up have been analysed in all
75 patients. Adjuvant chemotherapy was administered in 24 patients and
hormonal -therapy (tarnoxifen) in-30. Twenty-one patients either received
no adjuvant' treatment or underwent radiocastration and were analysed
together.

Dunnett's one-tailed T-tests were performed to evaluate the differences
at the different time points as compared to baseline. For the entire patient
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population' a significant decrease was found for TLC at 6 months (5,2%;
p=0.016) and for TLco at 3 and 6 months (6,8%; p=0.008 and 5,5%;
p=0.033). All parameters recovered to pre-treatment values at 1 year.

A MANOVA-test showed that the lung function parameters evolved dif-
ferently over time in the three adjuvant treatment groups. The levels of
significance were p=0.031, p=0.017, p=0.003 and p=0.0001 for FEV1, VC,
TLC and TLco respectively. Dunnett’s one-tailed T-tests performed for the
different groups revealed a statistically significant decrease in TLC at 6
months (12,3%; p=0.028) and in TLco at 3 and 6 months (9,8%; p=0.006
and 9,1%; p=0.010) In the chemotherapy group. There was a trend towards
a decreased TLco at 12 months in patients receiving hormonal treatment
(7,7%; p=0.072).

Conclusion: Overall decreases in lung function after radiotherapy to
the breast or thoracic wall combined with standard IM-MS lymph node
chain irradiation fully recover at one year follow-up. The type of adjuvant
systemic treatment has a statistically significant impact on. the evolution
of the parameters over time. Whether the trend in decreased Tlco at 12
months in patients having received radiotherapy and tamoxifen will translate
into a persistent TLco decrease remains to be evaluated.
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Replacing axlliary dissection by irradiation In cNO
postmenopausal women with breast cancer: long term
results in patients treated between 1986 and 1993

M. Albrecht?,-U. Rihl', K. Zink?, W. Busch?®. ? Moabit Hospital,- Radiation
Oncology, Berlin, Germany; 2 Moabit Hospital, Medical Physics and
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Purpose: The aim of this prospective study was to evaluate whether in
breast cancer patients irradiation of the clinically uninvolved axilla (cNO)
can obtain similar good local control rates, equal overall survival and less
axillary morbidity as seen with axillary dissection.

Methods: Between 1986 and 1993 a total of 660 women with breast
cancer after breast conserving surgery (BCS) have been irradiated in our
institution, 294 of them were postmenopausal and had a clinically negative
axilla at the time of diagnosis. 166 women had been referred from other
hospitals after BCS :including axillary dissection 'of level | and I, they got
radiotherapy to the breast only (AxS-group) and were compared to the 128
patients treated in our hospital with BCS alone followed by radiation to the
breast, axillary-and supraclavicular nodes (AxRT-group).

Results: Patients characteristics of both groups were comparable, al-
though slightly in favor of the AxS-group with regard to age, tumor size,
multicentricity and receptor status. At 10 years treatment results were nearly
identical and statistically not-different: the incidence of focal axillary relapses
was 3% in. the surgically treated, 5% in the irradiated axillae, locat tumor
controf in.the breast was 90% vs.94% in AxS and AxRT-group,respectively;
disease free survival 81 vs. 75%-and overall survival 66 and 68%. No
disadvantage was seen for the irradiated patients. In contrast, the treatment
induced severe morbidity like permanent lymph.edema of the breast or amn,
pain or shoulder problems:were significant higher in the surgically treated
group than in the-irradiated pts.(26% vs. 1%, lnoludlng minor sequelae 45
vs. 4%, p <0:0001).

Conclusion: In ¢NO postmenopausal breast -cancer patients axillary
dissiection can safelybe replaced by irradiation without impairment of tumor
cohtrol. Treatmenit induced morbidity is- significantly lower after irradiation
than-after surgery,
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The early treatment of radiation pneumontltis in patients after
adjuvant radiotherapy for breast cancer

H. Caglar', M. Sengoz', U. Abacioglu®, N. Kodalli2. ' Marmara University,
Radiation Oncology, Istanbul, Turkey; 2Marmara University, Radiology,
Istanbut, Turkey

We aimed to investigate the incidence rate and treatment results of radiation
pneumonitis(RP) in patients treated with adjuvant radiotherapy(RT) for
breast cancer.

Between 3/97-7/00 180 patients were treated with postoperative RT with
Linac after computerised treatment planning.103(57%) patients received
postmastectomy (PM)RT, while 77(43%) received breast RT as part of
their breast conserving treatment (BCT).RT of the breast after BCT was
performed with tangential 6MV photons.PM RT'to the chest wall was given
by 2 or 3 electron fields in 72(69.9%),tangential photon fields in 22(21.4%)
and by combination in 9(8.7%) patients.Patients with axillary metastases
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were tfreated with axilfary+supraciavicular (A+S)fields in 95(92.2%) PM
patients and in 37(48.1%) patients with BCT. Internal mammarian field was
added in 14{13.6%) PM patients and in 11(14.3%)'BCT patients. Routine
chest x-ray was performed 6 weeks after the completion of RT. Patients
with abnormal chest x-ray findings or clinically diagnosed RP had spiral CT
of the chest with 40 mAs. Alveolar consofidation, pleural effusion, giassy
appearance and BOOP syndrome was accepted as RP in CT, 6 months
later CT was repeated. All scans were evaluated by the same radiologist
without knowing the clinical status. Patients with clinical symptoms received
steroids and antibiotics for 15 days and the treatment results were reported.

Early pulmonary ehanges (within 6 months after the end of AT) was
observed in 20(11.1%) out of 180 patients. 16 patients had clinical symp-
toms and* 11 of them were comelated with radiological findings.4 patients
had radiological findiigs without clinical symptoms.11 patients out of 16
with clinical symptoms received steroid and -antibiotic treatment.Clinicat
response 1o treatment was 15 days in 8, 20 days in 2 and 30 daysin 1 pa-
tient.Radiological complete response was observed in all treated patients.
5 patients without treatment had late clinical response and all these pa-
tients had signs of putmonary fibrosis on their CT scans.Observed RP was
caiculated to be more in PM patients compared to BCT patients{p=0.029)
with chi-square test.Electron or photon fields in chest wall RT and A+S field
addition wes nat found te be significant for occurrence of RP.

Early treatment of RP detected by clinicat and radiological-signs provided
faster response with less chronic changes in lung, after adjuvant RT for
breast cancer patients. RP occurred more in PM than in BCT patients in
our study group.
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Prognosis of chest wall recurrenoe compared to mammary
recurrence: lorig-term follow-up of a matched pair analysis

H. Sommer*, W. Janni', B. Strobl", D. Rjosk!, C. Schindlbeck!, B. Rack!,
T. Dimpfi2. 71, Frauenklinik of the Ludwig-Maximilians-Universitaet,
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Background: Local recurrence remains a major concem after primary
treatment of breast cancer and has a major impact on subsequent survival.
While most studies report a poorer survival rate in patients with a.local
recurrence after mastectomy than after breast conservation, it remains
controversial, whether different risk profiles at the time of primary diagnosis
may account for this difference.

Methods: Matched pair analysis of 134 patients with newly diagnosed
locoregional recurrence of breast cancer without evidence of systemic dis-
ease, Matching criteria included the primary surgical treatmerit, tumor size,
nodal status; -and age. The significance of various prognostic parameters
at the time of primary diagnosis and at the time of recurrence were evalu-
ated, by univariate and muitivariate analyses, with respect to survival after
recurrence. The median follow-up was 8.4 years.

Resuits: Risk factors at the time of presentation, such as tumor size
and lymph node status, were comparable between both groups. Local
recurrence occurred on an ‘average 9 months earlier in patients after
mastectomy {P = 0.08). Univariate analysis showed that lymph node status
(P = 0.0001) and disease free-interval from primary treatment ‘to local
recurrence (P = 0.0002) were the most significant single prognostic factors
for survival after local recurrence. Breast conservation alone was shown to
be of margina! statistical influence (only P = 0.05). However, multivariate
analysis demonstrated that the combination of disease free interval and the
primary surgical treatment modality is the most significant independent risk
factor for cancer related death (P = 0.0001).

Conclusion: Local récurrence after mastectomy seems to be associated
with worse survival than after breast: conserving therapy. Early onset of
chest walt racurrence, moreover, represents the highest independent risk
for cancer associated death.
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Breast cancer: locoregional relapse after mastectomy
without postoperative radiétherapy

C. Fallait, P. Qimi?, D. Badii2, ' Azienda Ospedaliera Careggi,
Radioterapia, Florence, ltaly; 2Universitd,-Radioterapia, Florencs, Iltaly

Purpose: To analyse the pattem of relapse and survival in patients: (pts)
with breast cancer operated on with radical surgery and not irradiated
postoperatively.

Materials: From 1970 to 1998, 2384 pT1-4 breast cancer patients (pts)
underwent mastectomy withott postoperative radiotherapy(RT). Median
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age was 55 years (yrs). Preménopausal pts were 909. Distribution by
PpTNM was the foliowing: T1.690, T2 1294; T3:177, T4 223; NO 1144, N1
1098, N2 60, N3 1. 625 pts had 1-3 positive axillary lymph nodes (N+), 303
4-9 N+, and 235 10+ N+. There was lymphovascular invagion-(LV1) in88 out
of 186 pts. Margins were positive in 250 otit of 2270 pis..397.pté were ER
and/or PgR positive, 187 pts were ER ‘and PgR nagalive. 520 pts recaived
chemotherapy; 677 pts were‘given endocrine therapy. -~ - i

Results: 517 pts (21.6%) developed a locoregionat relapse (LRR). The
pattemn of first LRR by site was the following: isalated. chest: wall 227;
supraclavicular nodes 139; intemal mammary chairis 32; axilary nodes
only 18; multiple sites 101 (517101 with invalvement of supraciavicu!ar
regions). Risk of supraclavicular relapse increased with numbir of involved
axiltary nodes (NO: 3%; 13 N+: 6%; 4-9 N+:-14%, 10+ N+ 24%). 914 pts
developed distant metastases (38%) and 231 had second tumors (incliiding
135 breast cancers). The 10-year actuarial fisk of LRR was:.pT115% vs
pT2 25% vs pT3 35% vs pT4 35% (statistically significant: ss); pNO 16%
vs PN+ 31% (ss); pTINO 14%vs pTiN+ 19% (not sighificant: né); pT2NO
18% vs PT2N+ 32% (ss); pT3NO 25% vs pT3N+ 37%. (§8); pTANO 9%, vs
pT4N+ 42% (ss); NO (14%) vs 1-3 (N+ 20%) vs 4-@ (N+ 38%) vs 10+ N+
(58%); age: < 35 yrs 39% vs 36-49 yrs 25% vs 50-68 yrs 23%vs 70+ yrs
18% (ss); positive margins 44% vs negative margins 21% (ss); negative
receptors 36% vs positive receptors 24% (ss); presence vs absence of LVI
(50% vs 30%: ss). The Cox regression analysis confirmed pT, number of
N+, pN and age as major indipendent prognostic factors for LRR receptors
status was also significant.

Conclusions: According to the current analysis, pts with pT2-4 and N+
lesions or with 4+ N+ or < 35 year old or with positive margins or negative
ER and PgR or with LV have got a > 30% 10 year actuarial risk of LRR that
should be taken into account when planning postoperative RT. The minimat
volume of postmastectomy, RT should include the:whole chast wall but the
addition of the supraclavicular/axiliary apex region merits consideration,
especially for pts with 10+ N+-.
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Sentinel node dissection in breast cancer: the
Gustave-Roussy institute experience

J.P. Travagli', J.R. Garbay', M.C. Mathieu?, JM. Guinebretiere?,
F. F!ochard1 J. Lumbroso®, M. Ricard*. ’DepanmentofSurgeiy
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"Depanmenr of Physics. Gustave-Roussy Institute, Villejulf, France

Purpose: Sentinel nade biopsy (SNB). accurately predicts axillary status,
thus avoiding axdillaty dissection if the sentinet nodé (SN) is negative. We
used this technique during two phases: during the first:period, all patients
were submitted to axiflary dissection; in the second period, among patients
with a tumor size below 15mm,; only those with positive SN had’ axiltary
dissection.

Methods: During the leaming phase (1897-1998) Iocahmon of SN was
achieved with radio-colfoid only. Since 1999, we used'bolh radic-colloid with
pre-operative lympho-scmgraphy, and per-opera‘ave staining with patent
blue, with subdermal injections.

Results: In the first'series (65 patients) the meah tumor size was 22
mm, the detection rate was 66% with a positive ‘SN iri:40% of patients.’
There was no false negative and the SN'was the only. metastatic node
in 76% of patients. In’ the second series (109 pahems) mean wmor size
was 14 mm, the detection rate was 96%. 39% of the: SN wére. tetastatic,
the SN being the oniy positive node in 50% of these cages, and:bearing
micro-metastatis ‘In 10 cases. Per-operative frozen :section ‘exarmination
of the- SN was ‘used if it was macroscopically suspumuus and eompletlon
axiliary dissaction performed only in. patients with posfive- 8N )

Conclusion: Our experience: confirms that' SN mapping‘using both:the
radio-colleid and the dye techniques is the procedure of.choice Yor axiliary
nodes staging in patients with small size (< 15 mm) breast cancer, without
palpable axillary node.
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Internal mammary (IM) sentinel lymph node- (SW deteotiton
and exclsion in breast cancer

M. Matter?, N, Besseghir?, C. Antonescu?, Ci-Y: Genton®, J.-F. Delaloye®.
7 Surgery, ENuclear Medicine, 3 Department of Pathology, *Department of
Gynecology and Obstetrics, Cenfre Hospitafier Umversltalre Vaudois, -
Lausanne, Switzeriand

Purpose: identification-and dissection of SN can replace axitlary dissection
in trained centers, in patients where the tumour is fess than 3 cm’ and



