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Randomized clinical trial comparing level Il and level Il axillary
node dissection in addition to mastectomy for breast cancer

T. Tominaga, 8. Takashima and M. Danno on behalf of the Modified Radical Mastectomy

Study Group

Breast Cancer Centre, Toyosu Hospital, Showa University School of Medicine, 4-1-18 Toyosu, Koutou-ku, Tokyo 135-8577, Japan

Correspondence to: Dr T. Tominaga (e-mail: t-tominaga@hkg.odn.ne.jp)

Background: In addition to mastectomy, level I and level III axillary node dissection procedures are
performed widely in Japan. A randomized clinical trial was performed to determine which procedure was
more effective.

Methods: One group of women had resection of the pectoralis minor muscle and dissection of level I, II
and I axillary lymph nodes (level III dissection). In a second group, the pectoralis minor muscle was
left intact and level I axillary Iymph node dissection was not performed (level IT dissection). A total of
1209 women with stage II breast cancer were enrolled in the study and randomly assigned to one of the
two groups. '

Resuits: The 10-year cumulative survival rate was 86-6 per cent after level II and 85.7 per cent after
level OI axillary dissection (hazard ratio (HR) 1-02; P = 0.931, log rank test). The 10-year disease-free
survival rate was 73-3 and 77-8 per cent respectively (HR 0-94, P = 0-666). Overall survival and disease-
free survival rates in the two groups were similar after both procedures. The duration of surgery was
significandy shorter (P < (-001) and blood loss was significantly less (P = 0-001) after level IT dissection,
In a survey of patients’ symptoms on follow-up, no significant differences were found between the two
procedures.

Conclusion: The addition of pectoralis minor muscle resection and level III axllary lymph node
dissection to mastectomy for stage II bréast cancer did not improve overall or disease-free survival rates.

Paper accepted 1 July 2003

Published online 3 November 2003 in Wiley InterScience (www.bjs.co.uk). DOT: 10.1002/hjs.4372

Introduction

Operations for breast cancer have undergone several
changes, from the radical mastectomy described by
Halsted through modified radical mastectomy to breast-
conserving surgery, as a result of randomized clinical trials
investigating the outcomes of different operations!~7.
When modified radical mastectomy is required, the axiila
may be cleared to level IT%* or level TIT'%; both procedures
are performed in Japan!!. No studies have been published
to indicate which of these operations is better. The present
study was undertaken to determine the clinical value of
pectoralis minor muscle resection and level III axillary
lymph node dissection with modified radical mastectomy
for stage II breast cancer. Level IIT dissection was defined
as resection of the pectoralis minor muscle together with
axillary lymph nodes from levels I, I and IIL Level I

Copyright © 2003 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd

dissection was defined by leaving pectoralis minor muscle
and level IIT axillary lymph nodes intact.

Patients and methods

Between May 1991 and April 1993, padents having a
mastectomy for breast cancer and who met the following
criteria were enrolled before operation into a multicentre
trial organized by the Modified Radical Mastectomy
Study Group. All women had 2 histological diagnosis
of stage II breast cancer (T2 NO or T2 Nla, excluding
N1b) according to the tumour node metastasis (TINM)
classification system!?. All were aged less than 76 years,
did not have bilateral or inflammatory breast cancer, and
were not pregnant or lactating. None had evidence of
synchronous or metachronous cancer, and none required
preoperative treatment for breast cancer, or postoperative

British Journal of Surgery 2004; 91: 38-43
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radiotherapy or oophorectomy. All had adequate organ
function: lymphocyte count at least 4000 per mm?, platelet
count 100000 per mm’ or more; aspartate and alanine
aminotransferase levels less than twice the upper limit of
normal range. Preoperative consent was obtained from all
women.

Women were randomly assigned to one of the two
groups by a central registraton system accessed by
telephone. Patients in group 1 had a mastectomy with
level I and IT axillary lymph node dissection, but without
resection of the pectoralis minor muscle. Those in group 2
had a mastectomy with pectoralis minor muscle resection
and level I-III axillary lymph node dissection.

Women in both groups were treated for 2 years
after surgery with oral tamoxifen 20 mg/day and 1-
hexylcarbamoyl-5-fluorouracil (HHCFU) 300 mg/day, start-
ing from the second postoperative week. Adjuvant ther-
apy was similar in the two groups. HCFU is an oral
chemotherapeutic agent developed as a masked compound
of 5-fluorouracil (5-FU) for oral use and has been avail-
able in Japan since 1980. It is converted into 5-FU via a
non-enzymatic process', and had a high response rate of
33-3 per cent against advanced breast cancer in a phase
Il study'®. HCFU also improves disease-free survival in
women with lymph node-positive breast cancer!’. Tamox-
ifen is also widely used as postoperative adjuvant therapy
for breast cancer!?.

A follow-up questionnaire concerning the presence of
arm pain, motor function of the arm, and social functioning
was completed 6, 12, 18 and 24 months after surgery.
Additionally, the presence of pectoralis major muscle
atrophy was evaluated by physicians during follow-up. In
the questionnaire survey, arm pain was scored according to
- four grades: 1, acute pain requiring medication; 2, constant
pain; 3, occasional pain; 4, no pain. Motor function was
also scored according to four grades: 1, arm could not be
raised to horizontal level; 2, arm could be raised above
horizontal level but to an angle of less than 45°; 3, arm
could be raised above an oblique angle of 45° but less
than vertically; 4, arm. could be raised vertically. Social
functioning was scored according to four grades: 1, no
association with other people; 2, little association with
other people; 3, same as before surgery; 4, social life
improved after surgery. Pectoralis major muscle atrophy
was scored according to three grades: 1, atrophy in the
upper half of pectoralis major; 2, atrophy in the lower haif
of pectoralis major; 3, no atrophy. The mean score for each
item was calculated for each postoperative questionnaire
survey.

The study conformed to the Japanese rules for reporting
cancer survival and end-results!'”, x? and Mann~Whitney

Copyright © 2003 British Journal of Surgery Seciety Ltd
Published by John Wiley & Sons Ltd
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U tests were used to determine the uniformity of
preoperative clinical factors. Overall and disease-free
survival rates were estimated using the Kaplan-Meier
method and analysed with the log rank test'®. All
calculations were performed using the SAS® life test
procedure program (SAS Institute, Cary, North Carolina,
USA). '

Resuilts

Between May 1991 and April 1993, 1209 women were
enrolled in the study: group 1 (level 11 dissection), 604
patients; group 2 (level III dissection), 605 patients. Of
these, 36 women (3-0 per cent) were ineligible for the
following reasons: benign disease (18 paticnts), stage 1
(ten), N1b (one), N2 (two), bilateral breast cancer (one),
two tumours (two), informed consent not obtained (one)
and operation refused (one). Consequently, 585 procedures
in group 1 and 588 procedures in group 2 were eligible for
analysis.

The operation was changed in a total of 61 women (5.0

~ per cent): 41 (6-8 per cent) in group 1 and 20 (3.3 per cent)

in group 2. In the level II group, level III dissection was
performed in 26 women and breast-conserving surgery in
five; Halsted radical mastectomy was carried out in eight
women and two had extended operations. In the level III
group, level T dissection was performed in 11 women,
Halsted radical mastectomy in eight, and one woman had
extended surgery. Converted operations were classified as
incomplete. Consequently, 544 patients in group 1and 568
in group 2 were analysed as eligible complete cases.

There were no significant differences in preoperative
clinical factors such as age, menopausal status, tumour
diameter, lymph node metastasis, histological classification
and hormone receptor status in all enrolled patients in the
two groups (Tuble I). One woman in group 1 was node
stage N2 because her operation was changed to a level 11X
dissection. A similar comparison of preoperative clinical
factors was performed for all eligible women and for all
those who completed the study as randomized; there were
no differences in either analysis.

For the eligible complete procedures, the mean(s.d.)
duration of surgery was significantly shorter for level I than
for level 11T axillary dissection (133(51) versus 145(53) min;
P < 0.001). Mean(s.d.) blood loss was also significantly less
for level II than for level IIT dissections (216(159) versus
250(175) ml; P = 0-001).

Compliance with adjuvant therapy was similar between
the two groups. Regarding HCFU, the proportion of
women who completed more than 80 per cent of the
medication regimen was 68.7 per cent in group 1 and 70-4

www.bjs.co.uk British Journal of Surgery 2004; 91: 3843
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Table 1 Distribution of preoperative clinical factors in al

enrolled women

Type of operation
Level Il dissection
Level il dissection
Breast-conserving surgery
Halsted radical mastectomy
Extended surgery
Unknown

Age (years)
=40
41-50
51-60
61-70
=71
Unknown

Menopausal status
Premenopausal
Postmenopausal
Unknown

Tumour stage
Tia
T2a
T2b
Unknown

Node stage
NO
N1a
Nib
N2
Unknown

Lymph node metastasis
n0
ni
n2
Unknown

Tumour diarneter {cm)
<2.0
21-3.0
31-4.0
4.1-50
=51
Unknown

Histological findings
Invasive ductal carcinoma
Other
Unknown

Qestrogen receptor status
Positive
Negative
Unknown

Progesterone receptor status
Positive
Negative
Unknown

*x! test,

Copytight © 2003 British Journal of Surgery Sociery Led
Published by John Wiley & Sens Ltd

Level Il

553
26
5

8

2
10

56
223
152
133

34

279
310
15

10

443
152

389.

180
20
15

178
283
77
22

feo

521

19

338
173
93

238
224
142

Level lll
{n=604) {n=605) (n=1209)

11
575

&9
224
161
120

37

288
310

587

@ W

446
151

388
172
23
12

164
319

24

527
64
14

303
196
106

223
224
158

Total

564
601
5
16
3
20

115
447
313
253
71
10

567
620
22

11
171
13
4

889
303

i2

787
352
43
27

342
602
141

46

78

1048
128
33

641
369
199

461
448
300

~

0909

0-218

0181

0-987

0-843

0-258

0-673

0-123

0512

—231—

T. Tominaga, S. Takashima and M. Danno

per cent in group 2. For tamoxifen, the proportions were
74-1 and 78-2 per cent respectively.

The mean overall length of follow-up was 86 months.
On the basis of intention to treat (1209 patients), the S-year
cumnulative survival rate was 92-5 per cent after level IT and
92-1 per cent after level IIT axillary dissection (P = 0-915,
log rank test); the 10-year cumulative survival rates were
86-6 and 85-7 per cent respectively (hazard ratio (HR)
1-02; P = 0.931, log rank test) (Fig. I). The 5-year disease-
free survival rate was 84-1 per cent after level II and 84-3
per cent after leve] III axillary dissection (P = 0-756); 10-
year disease-free survival rates were 73-3 and 77-8 per cent
respectively (1209 patdents) (HR 0-94; P = 0-666) (Fig. 2).
No significant differences were observed between the two
groups.

Among the eligible women (1173 padents), the 10-year
cumulative survival rate was 86-4 per cent after level I and
85-5 per cent after level IIT axillary clearance (HR 1-01;
P =0-947); the 10-year disease-free survival rates were
73-0 and 77-4 per cent respecavely (HR 0-95; P = 0-690).
No significant differences were observed between the
groups.

Among the 1112 ‘eligible complete’ women, the 10-year
cumulative survival rate was 87-8 per cent after level Il and
85-5 per cent after level Il axillary clearance (TIR 1-13;
P =10-516), and 10-year disease-free survival rates were
74-1 and 77-6 per cent respecdvely (HR 1.02; P = 0-908).
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Time after operation {years)
No. at risk

Levelll 604 604 590 578 567 562 554 548 544 540 540
Level lll 805 603 593 583 572 562 552 545 544 541 541

Fig. 1 Kaplan-Meier survival curves for all 1209 enrolled
women, There were no differences in overall survival between
the groups: P = 0-915 at 5 years; P = 0-931 at 10 years, hazard
ratic 1.02 {log rank test)
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Fig. 2 Disease-free survival for all 1209 enrolled women. There
were no differences berween the groups: P = 0-756 at 5 years;
P = 0-666 at 10 years, hazard ratio 0-94 (log rank test)

Again, no significant differences were observed between
the two groups. :

All enrolled women were stratified according to the
main factors considered to influence prognosis, and overall
and disease-free survival rates were calculated, However,

a1

no significant differences were found between the groups
(Tuble 2).

Finally, the women in group 1 who wrongly had level III
clearance were added to the ‘eligible complete’ women in
group 2, and those in group 2 who had a level II clearance
were added to the ‘eligible complete’ women in group I;
a commparison was made of the prognosis for all women
who had a level II clearance (555 patients) and for all
those who had a level Il axillary clearance (594). There
were no differences in background clinical factors in these
women. The 10-year cumulative survival rate was 879
per cent for level IT and 84-6 per cent for level IIT clearance
(P = 0-257, log rank test); the 10-year disease-free survival
rates were 74-1 and 76-6 per cent respectively (P = 0-619),
No significant differences were observed between the two
types of operation.

Breast cancer recurrence rates were similar in both
groups for all the enrolled women. In particular, there
were no differences in the sites of recurrence between the
two groups (Table 3).

The results of the quality of life survey varied slightly
according to the time at which the survey was completed.
The proportion of completed-surveys for women enrolled
in group I was 48-5-66-5 per cent, whereas that in group
2 was 47-9-62.9 per cent. There were no significant
differences with respect to arm pain, motor function, social
functioning or pectoralis major muscle. atrophy between
the two procedures at 6, 12, 18 or 24 months after surgery
(Fig. 3).

Table 2 Ten-year overall and disease-free survival rates by stratification of prognostic factors in all 1209 enrolled women

No. of }g‘.f .-+ - 10-year survival - -A{0-year disease-free - RS
patients rate (%) P survival rate (%) P

Premenopausal 0628 0-559
Level li 279 838 67.7
Level 288 B4.8 7741

Postmenopausal 0583 0-881
Level Il am 888 773
Level I 310 86-8 780

Oestrogen receptor (ER™) 0-846 0778
Levelll 173 85-7 759
Level Il 196 81.2 757

Qestrogen receptor (ER*, unknown} 0.873 0343
Level Il 431 87.1 7186
Level Il 409 88.4 793

Lymph node metastasis (n~)} 0-696 0-417
Level Il 389 93.5 834
Levet fll 398 93.9 86-8

Lymph node metastasis [n*) 0-610 0-883
Levei ll 200 72-7 53.3
Level Il 185 69-1 595

*Log rank test.

Copyright © 2003 British Journal of Surgery Society Ltd
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Fig. 3 Changes in mean scores of questionnaire survey over time. a Arm pain: grade 1, acute pain requiring medication; 2, constant pain;
3, occasional pain; 4, no pain. b Motor function of arm: grade 1, arm could not be raised to horizontal level; 2, arm could be raised
above horizontal level but less than 45° obliquely; 3, arm could be raised more than 45° obliquely; 4, arm could be raised verdcally.

< Pectoralis major muscle atrophy: grade 1, atrophy in upper half of muscle; 2, atrophy in lower half of muscle; 3, no atrophy. d Social
functioning: grade 1, no association with other people; 2, little association with others; 3, same as before surgery; 4, improved. There
were no differences between the groups

Tabfe 3 Sites of breast cancer recurrence in all enrolled

women

Recurrence free

Women with recurrence

Site of recurrence
Soft tissue
Opposite breast
Skin
Lymph node
Bone
Viscera
Lung
Brain
Liver
Other
Other

Level 1l Level lll Total
{n=604 (n=605 (h=1200) P
490 (81-1) 497 (82-1) 987 {81.6)
194 (18.9) 108(i7-9) 222(184) 0.646
43 (7-1) 34 (5.6) 7G4 04t
3(0-5) 2{0.3) 5(0-4) 0653
21(3-5) 18 (3.0) 3932 0622
19 (3.1} 14 (2.3) 33(2.7) 0375
32 (5.9 33(5.5) 65(5-4)  0.904
34 (5.6) 34 (5-8) 68(56) 0.894
23 (3-8} 19 (3-1) 4235 0526
1{0-2) 0{(0-0) 101 0317
8(1-3) 8(1.3) 16(1.3) 0997
203 7{1.2) 907 0085
5{0.8) 7(1.2) 12(1.0)  0-564

Values in parentheses are percentages. *x’ test.

Copyright © 2003 British Journal of Surgery Society Led
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Discussion

Modified radical mastectomy is an operation in which the
breast and axillary lymph nodes are dissected en bloc and
the pectoralis major muscle is left intact. This operation
was first performed by Patey!” and continues to be used
widely in Japan today. Compared with radical mastectomy,
it has the advantages of a good postoperative cosmetic
appearance, maintained motor activity in the arm, a low
rate of postoperative arm oedema and easy postoperative
breast reconstruction.

"This study was a randomized comparison of level IT and
level III dissection for removal of axillary lymph nodes in
women with stage II breast cancer. In Japan, when this
study was conducted, dissection to level ITI was performed
for almost all patients with fixed, palpable axillary nodes
(stage 1b); therefore, patients with these tumours were
excluded from the study. There were no significant

www.bjs.co.uk British Jorrnal of Surgery 2004; 91: 38—43
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differences in 5- and 10-year cumulative or disease-free
survival rates between the two axillary procedures, nor in
the sites of cancer recurrence.

While some unknown prognostic factor may have
masked possible differences, the background factors of
the women were well matched and there were no signifi-
cant primary factors that could have influenced the results.
The possibility that operations that deviated from protocol
created a bias was ruled out, as there were no significant dif-
ferences in the results when these operations were excluded
from the analysis, Additionally, comparison of the actual
operations performed did notidentify differences in overall
and disease-free survival rates. It is unlikely that the adju-
vant therapy used exerted an influence, because both groups
received the same postoperative adjuvant therapy and no
difference in compliance was found between the groups.

Duration of operaton and blood loss were significantly
less for level I axillary dissection, but this did not influence
the clinical results. With respect to symptoms reported
during follow-up, there were no differences in arm pain,
pectoralis major muscle atrophy, motor function of the
armn, or social functioning.

In this randomized clinical trial comparing two
variatons of modified radical mastectomy for stage II
breast cancer, there were no significant differences in the
10-year cumulative and disease-free survival rates. There
was no benefit from resection of the pectoralis minor
muscle and dissection of level IIT axillary nodes. Level II
axillary node dissection is preferable for these patients.
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Sentinel Lymph Node Biopsy without Axillary Dissection after an
Intraoperative Negative Histological Investigation in 358 Invasive

Breast Cancer Cases
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““Mammoexas Sugamata Clinic, Japan.

Background: Sentinel lymph node biopsy (SLNB) is an important treatment option for breast cancer
patients, as it can accurately predict axillary status. Our previous study using dye with or without radioiso-
tope showed the accuracy and sensitivity of SLNB to be 97% and 94%, respectively. Based on these results,
axillary lymph node dissection (ALND) was eliminated starting in January, 1999 in patients with intraoper-
atively negative SLNB at our institution. The present study shows the results and outcomes of SLNB as a
sole procedure for patients with invasive breast cancer. . ‘ .

Patients and Methods: Three-hundred-fifty-four patients and 358 cases of invasive breast cancer 4
bilateral breast carcinoma) treated with SLNB alone after an intracperative negative SLNB were studied
prospectively from January 1999 to December 2001.

Results: The number of the identified SLNs per case ranged from 1 to 8 (mean, 2.5). Of a total of 358
cases, 297 (83%) were treated with hormone therapy and/or chemotherapy, and 281 (78%) were treated
with radiotherapy to the conserved breast (50 Gy + 10 Gy boost), the axilla (50 Gy), or the both sites.
After a median follow-up of 21 (range 6-42) months, no patient developed an axillary relapse. Four cases
initially recurred in distant organs and one case in the conserved breast,

Canclusions: Our results indicate that an intraoperative negative SLNB without further ALND may
be a safe procedure when strict SLNB is performed. To better assess the safety, however, may require

longer follow-up.
Breast Cancer 9:344-348, 2002,

Key words: Sentinel lymph node biopsy, Axillary lymph node dissection, Breast cancer

Surgery for breast cancer has dramatically
changed during the past century. En bloc removal
of the draining lymphatics was considered to be
important for surgical cure of breast cancer by
Halstead’s radical mastectomy”. Extended radical
mastectomy, which includes dissection of internal
mammary lymph nodes, however, did not improve
the prognosis of breast cancer patients®. Axillary

Reprint requesis to Hiroyuki Takei, Division of Breast Surgery,
Saitama Cancer Center, 818 Ina-machi, Kitaadachi, Saitama 362-
0806, Japan.

E-mail: htakei@cancer<.pref.saitama.jp

Abbreviations:
SLNB, Sentinel lymph node biopsy; AIND, Axillary lymph node
dissection; UFT, Tegafur and vracil; NSABP, National Surgical
Adjuvant Breast and Bowel Project; ACOSOG, American Col
lege of Surgeons Oncology Group '
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lymph node dissection (ALND) was considered to
be a procedure which could predict the prognosis.
Recently, the increasing incidence of early-stage
breast cancer, survival improvement with adjuvant
chemoendocrine therapy, and surgical morbidity
of ALND have forced surgeons to reassess the
significance of ALND. Sentinel lymph node biopsy
(SLNB} can avoid the morbidity of unnecessary
ALND for breast cancer patients.

The SLN is the lymph node that receives direct
drainage from the primary tumor and is therefore
the node most likely to contain metastatic tumor
cells”. This concept was developed in the 1980’s
by Morton and his colleagues, based on mapping
the drainage patterns of cutaneous melanoma?.
SLNB for breast cancer was reported in 1993 and
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1994 by Krag et al.” and Giuliano et al.®, respec-
tively, then followed by several SLNB teams world-
wide. Reportedly, SLNB accurately predicted the
nodal status with an accuracy of about 98%”.

In our feasibility study of SLNB followed by
completion ALND for breast cancer patients, the
accuracy and sensitivity were 97% and 94%, respec-
tively®. These results were comparable with those
reported from other institutes in Japan®. Although
SLNB without ALND is a matter of debate, from
1999 SLNB alone has been performed in patients
whose SLN is tumor-free by intraoperative frozen
section analysis. The present study provides the
data of 354 patients with 358 invasive breast can-
cers treated with SLNB alone.

Patients and Methods

From January 1999 to December 2001, 354 con-
secutive patients with 358 invasive breast cancers
(four bilateral breast carcinomas) who underwent
only SLNB after confirming the SLNs to be tumor-
free by intraoperative histological investigation
were studied prospectively. Written informed con-
sent was obtained from all study patients.

Our dye- and gamma probe-guided method to
identify the SLN is briefly described here. A dose
of 0.5 mCi of ™ Tclabeled human sérum albumin
{Dai-ichi Radioisotope Laboratory Co., Tokyo,
Japan) in a volume of 1 m] was injected subdermal-
ly above the tumor 1 to 6 hours prior to the opera-
~ tion. From November 2001, **Tclabeled human
serum albumin was replaced by *Tc-labeled stan-
nous phytate (Dai-ichi Radioisotope Laboratory
Co.) with the identical dose and volume. A 1% solu-
tion of patent blue dye (Ci42045; Wako Pure Chem-
ical Industry, Osaka, Japan) was injected in a vol-
ume of 2.5 ml after the induction of anesthesia
before preparing the patient for the surgical pro-
cedure. The breast was compressed and massaged
for 5 minutes.

A blue-stained lymphatic channel draining into
the SLN was visualized with good exposure and a
bloodless field using electrocautery for dissection.
All of the blue-stained SLNs were harvested. Small
non-stained Iymph nodes happened to be also har-
vested in this procedure. Individual radioactivity
of all the harvested lymph nodes was counted by a
gamma detection probe (Auto Suture, Tokyo,
Japan). In addition, enlarged lymph nodes if suspi-
cious for metastasis, were also removed and count-
ed. Finally, the absence of other SLNs was con-

firmed by the gamma detection probe. Harvested
lymph nodes were bisected; one half of each node
was intraoperatively examined by HE staining of
frozen sections, the other half was fixed with for-
malin and postoperatively examined by HE stain-
ing of paraffin-embedded sections. The former
half node was then placed in formalin for postop-
erative paraffin section histology.

Patients were followed by physical examination
and blood tests at 3 to 6 month intervals after oper-
ation. Locoregional ultrasound was performed
every 6 months for patients who underwent breast
conserving surgery. Abdominal ultrasound, chest
X-ray and bone scintiscan were performed every
12 months.

Results

The patient and tumor characteristics are
shown in Tahble 1. Patients’ ages ranged from 25 to
82 years (inean, 54.7 years). One-hundred-eleven
cases had stage I disease, and 240 and 7 cases
had stage I and Il disease, respectively. Breast
conserving surgery was performed in 330 cases
and mastectomy in 28 cases. Invasive ductal carci-

Table 1. Characteristics of 358 Invasive Breast Can-
cers Treated with Sentinel Lymph Node Biopsy Alone

Age (vears) 55 (25-82)
Menopausal status
Premenopausal 162
Postmenopausal 196
Stage
I ) 111
IA 168
IB 72
A : 5
mB 2
Type of surgery
Breast conserving surgery 330
Mastectomy 24
Subcutaneous mastectomy 4
Histclogical type
Invasive ductal 320
Mucinous 23
Other 15
Receptor Status
ER+PR+ 176
ER+PR- 44
ER-PR+ 32
ER—-PR- 80
Unknown 26

ER, Estrogen receptor; PR, Progesterone receptor
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noma was found in 320 cases, mucinous carcino-
ma in 23 and other types of carcinoma in 15. Two-
hundred-fifty-two cases were hormone-responsive
tumors.

SLNB was performed using patent blue dye in
32 cases, isotope in one case, and a combination
technique in 325 cases. The mean number of iden-
tified SLNs per case was 2.5 (range, 1 to 8). The
mean number of removed lymph nodes per case
including non-SLNs was 3.3 (range, 1 to 11). All
the harvested nodes were intraoperatively diag-
nosed as tumor-free using frozen section histol-
ogy. Thirty-four cases (9.5%), however, were post-
operatively diagnosed as tumor-positive on exami-
nation of the formalin-fixed paraffin embedded
sections. Of these 34 cases, 1 (3%) had metastasis
only on the intraoperative frozen section reexam-
ined postoperatively, 20 (59%) in the half of the
SLN fixed with formalin, 9 (26%) in the other half
of the SLN, saved for frozen section analysis and
then fixed with formalin, and 4 (12%) in both halves

Table 2, Postoperative Systemic Therapy and Radio-
therapy in 358 Invasive Breast Cancers Treated with
Sentine! Lymph Node Biopsy Alone

Systemic therapy
None 61
Hormone therapy 197
Chemotherapy + hormone therapy 39
Chemotherapy 61
Radiation therapy
None 74
Breast and axilla 130
Breast 150
Axilla 1
Nipple 3

Sentinel Node Biopsy without Axillary Dissection

of the SLNs; 31 (91%) had only one SLN involved,
and 3 (9%) had two SLNs involved. Eighteen (53%)
had micrometastasis (= 2 mm), and 6 (18%) had
tumor cells found only in the lymphatics in the
lymph node capsule. As mentioned above, these
intraoperative false-negative cases were treated
without further ALND.

Adjuvant systemic treatment and postoperative
radiotherapy are shown in Table 2. Of a total of 358
cases, 297 (83%) were treated with hormone thers-
py and/or chemotherapy, and 281 (78%) were
treated with radiotherapy to the conserved breast
(50 Gy = 10 Gy boost), the axilla (50 Gy), or the
both sites. Only 31 cases (9%) were observed with-
out any further treatment. Of 34 intraoperative
false-negative cases, 26 (76%) underwent radiother-
apy to the axilla, the conserved breast or both sites.
Only one case, who was 70 years old, was observed
without any treatment.

After a median follow-up of 21 (range 6-42)
months, no patient developed an axillary relapse.
Four patients initially recurred in distant organs
and one patient in the conserved breast. Recur-
rent cases are summarized in Table 3. All four
patients who recurred in distant organs were pre-
menopausal, all of their tumors were either ER-
negative or PR-negative, and three of them were
grade [l invasive ductal carcinomas, larger than
2.1 cm in largest dimension.

Discussion

ALND has three potential benefits: to provide
prognostic information, to maintain local control
in the axilla, and potential therapeutic benefit'”. If
ALND proves to be no more than a staging proce-
dure without survival advantage, accurate staging

Table 3. Characteristics of 5 Recurrent Cases Out of 358 Invasive Breast Cancers Treated with Sentinel Lymph

Node Biopsy Alone
SLN Histological Breast/Axilla Adjuvant  Recurrent . .

Pt Age Stage Surgery involvemnent Type ER/PR Radiotherapy Therapy Site RFS 0s

1 36 @A BCS No IDCNG3  P/N Yes/Yes Tamoxifen+UFT Bone 11 31 (Died of BQ)
2 32 10A BCS No IDCNG3 N/N Yes/Yes None Ovary 18 19 (Died of BC)
3 52 I BCS Yes* IDCNG1 N/P Yes/No Tamoxifen Iung 24 29 (Survive)

4 67 @A BCS No In.C P/P No/No Toremifene Breast 24 26 (Survive)

5 38 {B BCS No IDCNG3 N/N Yes/Yes UFT Lung 11 27 (Survive)

SLN, Sentine! lymph node; ER, Estrogen receptor; PR, Progesterone receptor; RFS, Relapse-free survival; OS, Overall survival;
BCS, Breast conserving surgery; [DC, Invasive ductal carcinoma; NG, Nuclear grade; P, Positive; N, Negative; UFT, Tegafur and

uracil; BC, Breast cancer; ILC, Invasive lobular carcinoma

#, Months after operation; *Micrometastasis was postoperatively found on permanent section analysis.
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with SLNB would eliminate the need for further
axillary surgery. However, it has not been validat-
ed that SLNB as a sole procedure can provide the
same benefit as ALND for curing breast cancer
patients. To verify the therapeutic significance of
SLNB alone, the NSABP B-32 trial™ is ongoing to
compare the survival and regional control between
patients with histologically negative SLN treated
with SLNB alone and those treated with comple-
tion ALND. Furthermore, the ACOSOG trials
(Z0010 and Z0011)"™ are also ongoing to validate
the curative benefit of completion ALND for
patients with histologically positive SLN in com-
parison with SLNB alone.

In the present study, thirty-four (9.5%) of a total
of 358 cases were postoperatively proved to have
tumor-positive SLN. The reliability of intraopera-
tive examination of SLN using frozen sections
improves with an increase in the number of sec-
tions'”. An international consensus conference
convened in Philadelphia, 2001, stated the SLNs
should be cut longitudinally into frozen sections of
1.5-2.0 mm thickness, each of which should be cut
at three levels”, Veronesi et al." intraoperatively
analyzed SLNs with serial sectioning at 50 to

100 gm intervals for HE staining, plus immuno-
histochemical staining if the results of the HE
staining were doubtful. Compared with these tech-
niques, our handling of the SLN specimen is sim-
ple and practical for detecting tumor-positive
SLNs, Although the refined techniques more easi-
ly identify micro-metastasis in SLNs, the prognos-

tic significance of micrometastasis is not fully elu-
cidated. The ongoing ACOSOG trials can resolve
this question in the future. Also, long-term follow-
up results from observational studies will help to
define the clinical significance of micrometastasis.

There have been four papers published over-
seas in which follow-up results of patients who
were treated with SLNB as a sole procedure after
a negative histological investigation of SLNB were
reported**”. The number of reported cases ranged
from 67 to 285 (a total of 535 cases). The median
follow-up period ranged from less than 24 to 39
months. In these cases, only one woman, aged 46
years, developed an axillary relapse'®. She pre-
sented with residual axillary disease 14 months
after the initial sentinel node procedure, and with-
in 2 months she developed pulmonary and bone
metastases and died from brain metastasis 12
months after axillary relapse. The short interval
between initial SLNB and recurrence in the axilla

and distant organs means her disease was systemic
at the initial operation. In Japan, Noguchi reviewed
observational studies on the elimination of ALND
based on the results of SLNB”. Although the fol
low-up periods were short and the numbers of
patients observed were small, no axillary recur-
rence was reported.

Based on the 94% sensitivity of SLNB from our
previous feasibility study, if the incidence of true-
positive nodes is 40%, the expected number of
patients with residual nodal involvement after a
negative SLNB without further ALND is 4%.
Accordingly, if 40% was the true node-positive inci-

" dence in our patients undergoing SLNB during

the same period, 13 cases (4%) out of 324 cases
with negative SLNB should be node-positive. In
addition, our unpublished data showed additional
nodal metastasis was found in 36% of T1-3, N0
patients with intraoperatively positive SLNB who
underwent completion ALND. Therefore, out of
34 cases with pesitive SLNB in this study, 12 (36%)
were estimated to have residual nodal metastasis.
Thus, 25 (13 plus 12) (7%) of a total of 358 cases
were expected to have metastasis in the residual
axillary nodes. The present study shows that, after
a median follow-up of 21 months, no patient had
axillary nodal recurrence. The present data seem
to be better than expected, which may be due to
two reasons. One is the short follow-up period of
this study. In the NSABP B-04 study, however, half
of patients with breast cancer treated with mastec-
tomy and observation of the axillary nodes report-
edly developed their axillary recurrence within 2
years'™, The other is the effect of the adjuvant sys-
temic treatments and/or radiotherapy, which were
given to most (91%) of the patients.

Axillary radiotherapy is performed without
major side effects'”. A randomized clinical trial
has shown equivalent regional control obtained by
axillary radiation therapy compared with axillary
dissection™. Therefore, in a case with intraopera-
tively false-negative SLNB, the substitution of radi-
ation may be more favorable than further surgery.
It is unclear whether axillary irradiation as a sepa-
rate field is required instead of ALND. Radiothera-
py to the conserved breast with the use of oppos-
ing tangential-field radiation may destroy any
metastases in the lower axillary lymph nodes™.
The results of the present study suggest that axil-
lary radiotherapy and/or adjuvant systemic treat-
ments may be important for the control of axillary
relapse. A current European clinical trial is exam-
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ining the role of axillary radiotherapy compared to
axillary dissection in sentinel node positive
patients'™.

In conclusion, our results indicate that although
most patients were treated with adjuvant systemic
therapy and/or radiotherapy, an intraoperatively
negative SENB without further ALND may be a
safe procedure when strict SLNB is performed.
To assess safety, however, may require longer fol-
low-up.
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Outcome of Breast—Conserving Treatment in Patients with Invasive Breast Cancer Measuring 31 to
50mm : {garashi K*', T'akei H*', Suemasu K*', Kurosumi M*?, Kazuhiro U*', Ninomiya J*!, Naganuma
R*', Inoue K**, Tahei T** and Higashi Y*' (*'Division of Breast Surgery, **Department of Pathology,
**Division of Breast Oncology Saitarna Cancer Center) .

In 1999 the Japanese Breast Cancer Society proposed guidelines for breast-conserving treaiment
(BCT), in which one of the criteria for patient selection is a tumor size of 30mm or smaller. To determine
whether BCT is reasonable for patients with invasive breast cancer (IBC) measuring 31mm or larger, we
" compared the outcome of BCT on 173 patients with IBC measuring 31 to 50mm (group A) with that on
322 patients with IBC measuring 21 to 30mm (group B). Median follow-up period was 27 and 33 months
in groups A and B, respectively. The local recurrence rate was 2.3% and 2.2% in groups A and B,
respectively, showing no significant difference. Relapse-free survival {RFS) and overall survival (QS)
were not significantly different between groups A and B, although both seemed to be slightly worse in
group A than in group B. Multivariate analysis using Cox proportional hazard regression model demon-
strated that breast radiotherapy and estrogen receptor status were independently predictive for local
recurrence, while nodal status and ER status were independently predictive for both RFS and QS.

In conclusion, there was no significant difference in local recurrence rates based on the tumor size
itself. Therefores the decision in patient selection for BCT should not be based solely on tumor size.
Key words | Breast-conserving treatment, Tumor size,Local recurrence, _Prognosis
Jon J Breast Cancer 18(3) @ 246~253, 2003
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