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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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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 intraoperative 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.

Conclusions: 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 tymph 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 requests 1o Hiroyuki Takei, Division of Breast Surgery,
Saitama Cancer Center, 818 Ina-machi, Kitaadachi, Saitama 362-
0806, Japan.
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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 tumorfree 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 ™ Tc-labeled human serum albumin
(Dai-ichi Radioisotope Laboratory Co., Tokyo,
Japan) in a volume of 1 ml was injected subdermal-
ly above the tumor 1 to 6 hours prior to the opera-
tion, From November 2001, *"Tc-labeled 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 lymph 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 Table 1. Patients’ ages ranged from 25 to
82 years (mean, 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
A 168
B 72
mA 5
B 2
Type of surgery
Breast conserving surgery 330
Mastectomy 24
Subcutaneous mastectomy 4
Histological 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, 8 (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
Sentinel 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 thera-
py and/or chemotherapy, and 281 (78%) were
treated with radiotherapy to the conserved breast
(50 Gy = 10 Gy boost), the axilla (30 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 1 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 Involvement Type ER/PR Radiotherapy Therapy Site RES 0s
1 3 1A BCS No IDCNG3 P/N Yes/Yes  Tamoxifen+UFT Bone 11 31 (Died of BC)
2 32 A BCS No INDC NG3 N/N Yes/Yes None Ovary 18 19 (Died of BC)
3 52 I BCS Yes* IDCNGI1 N/P Yes/No Tamoxifen Lung 24 29 (Survive)
4 67 1A BCS No ILC p/r No/No Toremifene Breast 24 26 (Survive)
5 38 1OB BCS No IDCNG3 N/N Yes/Yes UFT Lung 11 27 (Survive)

SLN, Sentinel lymph node; ER, Estrogen receptor; PR, Progesterone receptor; RFS, Relapse-free survival; OS, Overall survival;
BCS, Breast conserving surgery; IDC, Invasive ductal carcinoma; NG, Nuclear grade; P, Positive; N, Negative; UI'T, Tegafur and

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

# . Months after operation; "Micrometastasis was postoperatively found on permanent section analysis,



Breast Cancer Vol. 9 No, 4 October 2002

with SLNB would eliminate the need for further
axillary surgery. However, il 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
patienis with histologically negative SLN treated
with SLNB alone and those treated with comple-
tion ALND. Furthermore, the ACOS0G trials
(Z0010 and Z0011D' 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 ef al." intraoperatively
analyzed SLNs with serial sectioning at 50 to
100 um 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
vears, 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
negatlive 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, NO
patients with intraoperatively positive SLNB who
underwent completion ALND. Therefore, out of
34 cases with positive 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 SLNB 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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The Role of Neoadiuvant Chemotherapy for Breast Cancer Treatment

Tadashi lkeda®', Hiromitsu Jinno*', Akira Matsui*?, Shigeru Masamura™®, and Masaki Kitajima*'

Neoadjuvant chemotherapy has become popular, especially for patients with advanced breast cancer.
The pros and cons of neoadjuvant chemotherapy for treating breast cancer patients are reviewed. The
advantages of necadjuvant chemotherapy are 1) overall survival and recurrence-free survival rate are the
same as post-operative chemotherapy, 2) serves as an in vivo sensitivity test, 3} increases the rate of
breast conserving therapy, 4) facilitates the study of cancer biology. On the other hand, the disadvantages
of neoadjuvant chemotherapy are 1) it modifies the stage, 2) treatment delay of PD cases, 3) residual
intraductal component may be left behind after breast conserving surgery, 4) there are some cases of
over-treatment. Combination chemotherapy is one possible way to increase the pathological CR rate,
although the optimal order and cycles have not been determined. To avoid residual cancer cells after
breast conserving surgery, the shrinkage pattern should be evaluated by MRI. Core needle biopsy should
be performed before neoadjuvant chemotherapy to avoid over-treatment, It is essential to develop more
effective regimens and stratify patients based on predictive factors.

Breast Cancer 9:8-14, 2002,
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Neoadjuvant chemotherapy has become popu-
lar, especially for patients with advanced breast can-
cer. It is mandatory to understand the present sta-
tus of necadjuvant chemotherapy and also the pros
and cons of neoadjuvant chemotherapy for breast
cancer patients. A summary of the pros and cons of
neoadjuvant chemotherapy is listed in Table 1.

Survival, pCR

Theoretically, prolongation of overall survival or
relapse-free survival is expected from neoadjuvant
chemotherapy"”, but the NSABP-B18 trial demon-
strated no advantage of neoadjuvant chemotherapy
in terms of overall survival or recurrence-free sur-
vival”. Other prospective randomized trials also
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failed to demonstrate a survival advantage'” alth-
ough the sample size of each trial was too small to
obtain a definitive conclusion (Table 2). Subgroup
analyses demonstrated the patients with pathologi-
cal CR (pCR) had a good prognosis in the NSABP
trial. The frequency of pCR ranges from 3 to 24%
(Table 3)**" although the definition of pCR differed
somewhat among the trials. There are two possible
ways to achieve a higher pCR rate. One is to
increase the chemotherapeutic dose intensity and
the other is to combine drugs. Dose escalation has
been demonstrated not to contribute to survival in
advanced or metastatic disease, or in adjuvant set-
tings™. Also, there is a ceiling effect that occurs
with the dose escalation®™. This scenario may also
be true in the neoadjuvant setting because the pCR
rate is not correlated with chemotherapeutic
dosage intensity'”. However, Green et al. recently
reported a high pCR rate after weekly paclitaxel fol-
lowed by FAC (5-FU, adriamycin, cyclophospha-
mide} therapy compared to triweekly paclitaxel fol-
lowed by FAC™. The response rate correlates with
the cycles performed, although the optimal num-
ber has not been determined. The longer the cycle
performed, the higher the pCR rate™. This has
resulted in speculation that patients who respond to
neoadjuvant chemotherapy may receive another
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Table 1, Pros and Cons of Neoadjuvant Chemotherapy

Pros

1) Improves RIS, OS ?

2) Serves as a sensilivity test

3) Increases breast conserving rate

4) Facilitate studies of the biology of cancer

1} Modifies the stage

2} Possibilily of PI) cases
3} Overdreatment cases
4) Residual intraductal component may be left behind at breast

Cons

5) Increases false negative rate of sentinel node biopsy ?

Table 2. Prospective Randomized Trials of Neoadjuvant Chemotherapy

Group Author N Med F/U Regimen REFS 0s
IBBGS Mauriac 272 124 Months EVeM % 3—+MiThV x 3—5 NS NS
S—EVeM x3—+MiThV x 3
Royal Marsden Markis 309 48 Months 2MT % 4—+5—+2MT x4 NS NS
§—2MTx8
NSABP Fisher 1523 6 Years AC—S NS NS
1998 (average) S=AC
S6 Scholl 414 54 Months FAC x4—R/S NA > Adj NA > Adj
1994 R/S—FAC x4 =009 p=0.039
ABCSG Jakesz 423 - CMF x 3—=5—CMF/CE NS NS
2001 S—+CMF x3—CMF/CE

EVcM: epirubicine, vincristine, methotrexate; MiThV: mitomycin C, thiotepa, vindesine; 2MT: mitozantrone, methotrexate,
(= mitomycin C), tamoxifen; AC: adriamycin, cyclophosphamide; FAC: adriamycin, cyclophosphamide, 5-fluorouracil; CMF:
cyclophosphamide, methotrexate, 5-fluorouracil; CE: cyclophosphamide, epirubicine

cycle of the same regimen postoperative’s to achieve
better survival. Combining chemotherapeutic age-
nts is another method. A good example of com-
bined neoadjuvant therapy is the Aberdeen trial,
which treated 145 patients with CVAP as the first
phase of chemotherapy. Patients who did not
respond to the first phase of chemotherapy received
four cycles of docetaxel. Patients who responded to
the first phase of chemotherapy were randomized
to receive either four cycles of docetaxel or four
" cycles of CVAP (cyclophosphamide, vincristine,
adriamycin, prednisolone). Among the patients
who responded to first phase chemotherapy, the
response rate was 94% in those treated with doc-
etaxel as a second phase agent, while the response
rate was 66% in those treated with CVAP as a sec-
ond phase regimen®”. These results indicate the
effectiveness of combination chemotherapy includ-
ing docetaxel. Doxorubicin with docetaxel is one of
the most investigated combinations. Several stud-
ies of this combination have been done, with the
results indicating a relatively high response rate
with a slightly increased pathological response
(Table 3). Other combinations are under investiga-

tion. Herceptin combined with chemotherapy is one
of the most promising regimens because chemo-
therapy is effective treatment of the invasive com-
ponent and Herceptin may effectively treat the non-
invasive component, which is usually Her2/neu pos-
itive. Burstein et al reported a response rate of 64%
and a pCR rate of 20% with Herceptin combined
with paclitaxel™.

Prognostic Factors and Predictive Factors
Pathological CR is a prognostic factor. Clinical
response may also predict survival®, If the tumor
responds to neoadjuvant chemotherapy, the most
important prognostic factors including nodal status,
tumor size, and nuclear grade may change. Howev-
er, nodal status is a powerful prognostic factor even
after neoadjuvant chemotherapy™'®. To achieve
good response, it is mandatory to determine pre-
dictive factors. So far, no good predictive factors
have been determined. Her-2/neu is reportedly a
predictive factor of chemotherapy response includ-
ing to anthracyclines™. ER negative tumors tend to
respond to chemotherapy™. A high fraction of cycl-

ing cells is predictive of good response™. The wash-
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Table 3. Response Rate and Breast Conserving Rate of Neoadjuvant Chemotherapy

Neoadjuvant Chemotherapy for Breast Cancer

Author Ilyﬁ:oﬁislst(ly Regimen RR()  pCR (% BCT() D (o)
Scholl” randomized { F500(1,3,5, 8 A25 (1,8 C500 (1, 8 x 4—+R/S 82 82 -
414 R/S-+FACx 4
Gradishar® pll Docl00 % 4 85 3 -
33
Morrell” pl M30 (1) V3 (2, 15, 22) A30C70 (2) q4W =3 -5 &9 11 -
55 0
Markis” randomized [ 2MT x 4—5—2MT x4 84 6 89
309 { S—2MT %8 77 1
Fisher® randomized AGOCB00—S 79 13§ 68
1523 {S—- AC 60 3
Bonadonna™ CMF, FACor FEC %3 -4 76 3 85
536
Cocconi'™ randomized {MPEMix4 91 12
57 { MPEpIiE x 4
MPEpiV x 4
Buzdar™ randomized [ Paclitaxel 250 % 4 80 6 46 1
174 { FS00A50C500 x 4 79 18 35 3
Ezzat™ pll Paclitaxel 135 Cisplatin 753 -4 90 22§ 24 -
72
Kuerer" randomized  doxorubicin containing regimen x 4 16
ar2
Mauriac® randomized { Epi50Vc1M20 X 3—Mil0Th20V4 x 3—+5 63
272 S—EVcM x3—+MiThV X3
Minckwitz™ open pll A50Doc7S x4 93 5 59
42
Miller" randomized pil {A75 % 3—Docl00x 3 13
40 A56Doc75 % 4 87
Luporsi' randomized pl { FECIO0® 6 72 24 69
90 E100Doc75% 6 84 24 85
Raab™ randomized pll {ASODOCTquw x4 - 10 70
250 AS0Doc75q2W x4 + TAM - 9 69
Tubiana-Hulin" pll A50D0c75 80 12
39
Lara™ A50Doc75 % 4 87 20
20
Limentani*” pll A50Doc75 % 4 89 -
19
Ikeda™ pll (Doc60—AS0C500) x 2 74 4 26 6
29
Burstein™ pl Paclitaxel 175 x 4/Herceplin % 12 64 20
40

FAC: 5-fluorouracil, adriamycin, cyclophosphamide; MVAC: methotrexate, vinblastine, doxorubicin. cisplatin; 2MT:
mitozantrone, methotrexate, (mitomycin-C), tamoxifen; Doc: docetaxel: A: adriamycin; MPEMi: methotrexate, cisplatin,
eloposide, mitomycin C; MPEpIE: melthotrexate, cisplatin, etoposide, epirubicin; MPEpiV: methotrexate, cisplatin, epirubicin,
vineristine; PC: paclitaxel, ¢isplating FEC: S-fleorouracil, epirubicin, cyclophosphamide; Epi: epirubicin: RR: response rate; R:
radiation; S: surgery )

§: including residual intraductal component

sestamibi serves as a P-glycoprotein substrate.
Other factors are under investigation™, These pre-
dictive factors should be considered before starting

out rate of Tc-99m sestamibi on scintigraphy has
been reported to correlate with MDR gene expres-
sion and also response to anthracyclines™"" because

10
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neoadjuvant chemotherapy to better achieve patho-
logical response, which may lead to better survival.

Sensitivity Test

There is neither a perfect predictive factor nor
an effective sensitivity test for breast cancer. How-
ever, neoadjuvant chemotherapy serves as an in
vivo sensitivity test. If the portion of patients with
progressive disease after neoadjuvant chemothera-
py is small, there is no indication for post-operative
adjuvant chemotherapy with the same regimen.
The response rate of necadjuvant chemotherapy
correlats with the number of courses performed.
The optimal number of cycles has not been deter-
mined but most of the trials performed four cycles
of chemotherapy for three months before opera-
tion. It depends upon the objectives of neoadjuvant
chemotherapy. If achieving breast-conserving sur-
gery is the goal, neoadjuvant chemotherapy should
be performed until the tumor shrinkage is suffi-
cient to meet criteria for breast-conserving surgery.
If determining sensitivity to the drugs, four cycles
may be enough. If the patient responds to neoadju-
vant chemotherapy, she may receive the same adju-
vant chemotherapy to eradicate micrometastasis.
However, popular combined chemotherapy becomes
in the neoadjuvant setting, how to combine chemo-
therapeutic drugs is an issue. Miller ef al. conclud-
ed that a sequential treatment schedule increases
toxicity but may result in more substantial lymph
node clearance than combination therapy™. Ikeda
et al. reported a rotating regimen with doxorubicin
and doxetaxel™. This may be an optional way to
determine drug sensitivity earlier. It has not been
demonstrated that chemotherapy sensitive tumors
are necessarily biologically low-grade with good
Prognosis.

Breast Conserving Surgery

If the overall survival is the same between adju-
vant and neoadjuvant groups, the increased fre-
quency of breast conserving surgery is obviously
one of the major advantages of neoadjuvant therapy
(Table 3). This end point is a very soft one howev-
er. The indications for breast-conserving surgery
depend on the decision of the surgeons and also
patients’ preference, and not only on reduction of
tumor size. The frequency of breast conserving
operation increased 7.8% in the NSABP-B 18 trial
and 12% in the Royal Marsden Trial. It should be
used as secondary endpoint.

Fig 1. Shrinkage pattern after necadjuvant chemotherapy.
There are two patterns of shrinkage after necadjuvant chemo-
therapy; concntric and honeycomb. It is necessary to differen-
tiate these two patterns before breast conserving surgery,

Local Recurrence after BCT in the Case of
Tumor Shrinkage

There are two types of tumor shrinkage pat-
terns, the concentric type and the honeycomb type
(Fig 1). The intraductal component is reportedly
resistant to chemotherapy. Even after the disap-
pearance of an invasive component, the non-inva-
sive component persists. This may cause a higher
local recurrence rate after breast conserving opera-
tion following neoadjuvant chemotherapy. The local
recurrence rate is higher in the patients undergo-
ing neoadjuvant chemotherapy, especially those
downstaged to lumpectomy; 14.5% compared to
6.9% in the NSABP B-18 trial®, The breast conserv-
ing rate decreases with time after operation because
of local recurrence. Scholl showed a 73% local con-
trol rate at five years after operation compared to
82% initially. Mauriac reported a 45% local control
rate at median follow up of 124 months compared
with an initial 63% breast conserving rate at first
operation. It is important to note the shrinkage pat-
tern before operation, Abraham et al. reported that
MRI accurately estimated residual disease after
neoadjuvant chemotherapy”. MRI with gadolinium
enhancement is recommended to detect intraductal
spread™.

Progressive Disease

The response rate of necadjuvant chemotherapy
is reported to be around 60 to 90%. Most of the rest
of the cases are stable disease. However there
remains the scenario of progressive disease. The
frequency of patients with progressive disease is 0
6%. The frequency of progressive disease may
depend upon the protocol used. The reported rate
of progressive disease and protocols are listed in

table 3. Although the number is small, progressive

11
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disease results in delay of operation and enormous
psychological damage.,

Over-Treatment

For the patients with non-invasive carcinoma,
neoadjuvant chemotherapy is not indicated because
of favorable prognosis. For the same reason, patients
with mucinous cancer, tubular cancer, and invasive
ductal cancer with predominant intraductal compo-
nent, are usually not candidates for neoadjuvant
chemotherapy. Out of 440 cases in our personal
series, operated upon between 1991 and 1999, the
number of non-invasive ductal carcinomas was 17
(3.9%), and that of mucinous cancers was 7 (0.7%)
for tumors over 3 cm. To avoid this scenario, it is
mandatory to confirm breast cancer with a core
needle biopsy and not with a fine needle aspiration
before starting neoadjuvant chemotherapy. If the
indications for neoadjuvant chemotherapy are
widened to early breast cancer, the frequency of
patients with node negative, ER positive, grade 1/2
tumors less than 2 cm is estimated to be 15% from
our data. These patients should be carefully select-
ed for neoadjuvant chemotherapy, because adju-
vant chemotherapy is usually not indicated in these
patients.

Others

An increased false negative rate of sentinel node
biopsy after neoadjuvant chemotherapy has been
reported™, although other reports show no incre-
ased false negative rate®. One reason for conflict-
ing results is the different method of sentinel node
biopsy. Sentinel node biopsy should be performed
cautiously in the patients undergoing neoadjuvant
chemotherapy until these issues are settled.

The place of neoadjuvant chemotherapy for new
drug development is another important point. Adju-
vant chemotherapy needs a very long time to prove
drug efficacy in terms of overall survival. The res-
ponse rate may serve as a surrogate endpoint for
overall survival, but the patients with metastatic dis-
ease often have several confounding factors to eval-
uate. In contrast, the patients undergoing neoadju-
vant chemotherapy have relatively homogeneous
background factors, and these are almost the same
as in patients undergoing adjuvant chemotherapy.
Therefore, the response to neoadjuvant chemother-
apy may serve as a surrogate endpoint and the
specimens obtained during neoadjuvant chemo-
therapy may facilitate biological studies to analyze
the drug mechanism. The place of neoadjuvant

12
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Fig 2. Place of neoadjuvant chemotherapy in drug develop-
ment. The place of necadjuvant chemotherapy in drug devel-
opment is between metastatic disease and adjuvant chemo-
therapy.

chemotherapy in new drug development is between
metastatic disease and adjuvant chemotherapy
(Fig 2).

Obviously there are many ongoing issues in
neoadjuvant chemotherapy, but the benefit usually
outweights the disadvantages given the same over-
all survival rate. It is essential to develop more
effective regimens for the most sensitive group of
patients.
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Current Practices in Breast Cancer Endocrinetherapy in Japan-a Questionnaire Survey- @ Saeki T"',
Toi M*?, Toge T**, Sasano H**, Noguchi $**, Watanabe T*°, Ikeda T*', Tabei T*% Takatsuka Y**,
Kimura M*", Takashima $*'(*'Department of Clinical Research and Surgery, National Shikoku Cancer
Center, **Department of Surgery, Tokyo Metropolitan Komagome Hospital, **Department of Surgery,
Research I[nstitute for Radiation Biology and Medicine, Hiroshima University, *'Department of Pathol-
oy, Tohoku University Schoo! of Medicine, "*Department of Surgical Oncology, Osaka University
Medical School, **Department of Medical Oneclogy, National Cancer Center Hospital, *"Department of
. Surgery, Keio University School of Medicine, **Endocrine Clinic, Saitama Cancer Center, **Department
of Surgery, Kansai Rosai Hospital, ***Department of Surgery, Gunma Cancer Center)

In 2001, the Japanese Saciety of Clinical Oncology conducted a survey of physicians specializing in
breast cancer. The survey asked the specialists about their preferred approach to the chemo-endocrine
treatment of breast cancer. A questionnaire was mailed in August and September 2001 to those who
mainly treated breast cancer patients, and in principle replies were returned anonymously. The main
questionnaire items pertzining to endocrine therapy were the following : the types of endocrine agents in
daily use, sequence of endocrine therapy, schedule, duration of treatment and preferable endocrine
regimens in the clinic a setting. In order to provide standardized therapy for breast cancer in Japan, high
quality evidence from clinical trials should be classified. In addition, we need to consider medical
insurance, the role of co-medicals in clinics and ethnic differences between Japanese and Caucasian
populations. The results of the survey of daily practices may be useful to select standardized therapies
for breast cancer patients in Japan.

Key words ! Questionnaire, Endocrine therapy, Breast cancer
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