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Review Article

Breast-Conserving Treatment after Neoadjuvant Chemotherapy in

Large Breast Cancer

Hideo Inaii*', Yoshifumi Komoike*', Kazuyoshi Motomura®', Tsutomu Kasugai*?, Yuka Sawai**, Masahiko Koizumi**,

Tokayuki Nose*, and Hiroki Koyama*’

Several recent trials have demonstrated that neoadjuvant chemotherapy can allow more patients to
successfully undergo breast-conserving treatment (BCT), and does not confer a survival disadvantage
compared with standard adjuvant chemotherapy. In addition, the pathological response of primary breast
tumors to neoadjuvant chemotherapy appears to be a surrogate marker for patient outcome.

In our series, during the period from May 1995 to December 2000, 86 patients with tumors between
3.1 and 6.0 cm in diameter received epirubicin-based neoadjuvant chemotherapy. There were 55 (64.0%)
responders and ultimately 64 patients (74.4%) were treated with BCT. The margin positive rate was 14.1%
(9/64), similar to the rate after BCT for early-stage breast cancers, the largest diameter of which was
smaller than 3 cm. At a median follow-up of 30 months, only 3 patients in the BCT group have developed
local recurrence; the local recurrence rate appears to be comparable to that after BCT for early stage
breast cancers. Long term follow-up is required, however, to establish whether this procedure is a safe
alternative to mastectomy for patients with large breast cancers.

Breast Cancer 9:20-25, 2002.

Key words: Breast cancer, Neoadjuvant chemotherapy, Breastconserving treatment, Local recurrence

Neoadjuvant chemotherapy has become the
standard treatment for patients with locally advanced
breast cancer, not only in western countries but
also in Japan. Several recent studies, including that
of the NSABP B-18 trial”, have shown that breast
cancer patients treated with neoadjuvant chemother-
apy do not survive longer than those treated with
conventional postoperative adjuvant chemotherapy.
However, neoadjuvant chemotherapy seems to
have several advantages over postoperative adju-
vant chemotherapy. The most immediate advan-
tage of neoadjuvant chemotherapy is that large
breast cancers can be downstaged facilitating
breast-conserving treatment (BCT) in patients for
whom mastectomy is initially the only option for
local control. In this review article, the feasibility of
BCT for large breast cancer using neoadjuvant
chemotherapy will be discussed.
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Breast Conservation after Neoadjuvant Che-
motherapy: Studies and Trials

Since the early 1990s, a number of non-rondomn-
ized studies have evaluated breast-conserving treat-
ment (BCT) after neoadjuvant chemotherapy in
patients with locally advanced breast cancer or in
patients with large breast cancer (usually larger
than 3 cm)*”(Table 1). Neoadjuvant chemotherapy
is very effective for treating breast cancer with
overall objective response rates generally higher
than those reported previously for patients with
metastatic disease; these range from 70% to more
than 90%". Regimens commonly used in neoadju-
vant chemotherapy often contain anthracycline or
methotrexate. Recently, docetaxel and paclitaxel
were shown to be highly active not only in an adju-
vant setting but also in a neoadjuvant setting .
The NSABP implemented protocol B-27, a random-
ized trial, that evaluates the efficacy of docetaxel
when administered in the preoperative or postoper-
ative setting following doxorubicin and cyclophos-
phamide (AC) therapy.

Neoadjuvant chemotherapy was developed large-
ly for a subgroup of patients with large breast can-
cer in the hope that downstaging would allow mas-
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Table 1. Reported Rates of Breast Conservation after Neoadjuvant Chemotherapy: Non-Randomized Trials Per-

formed within the Last 10 Years

Author Patient Chemotherapy . BCT rate Median Local

(year) selection % follow-up (mos) recurrence (%)
Calais® (1994) T=3cm MxVCF or EVCF 158 49 38 8
Schwartz (1994) stage IIB, Il CMF 189 36 46 1
Veronesi (1995) T=3cm CMF 226 90 36 6
Touboul* (1997) stage -1V AVCE 147 65 94 20
Merajver (1997) stage I CAMF 89 28 54 14
Bonadonna (1998) T=3cm CMF or A 536 85 65 7
Danforth* (1998) stage 1 CAMF 126 33 99 . 19
Mauriac* (1999) T>3ecm E 134 63 124 28
Kuerer {1999 stage II-IV CAF 372 29 58 6
Bellino (2000} T>3cm EP 48 65 NA NA

*Some or all patients received radiation therapy as the only locoregional treatment,

**Mean

BCT, breast-conserving treatment; NA, not available; Mx, mitoxantrone; V, vindesine; C, cyclophosphamide; F, 5fluorouracil;

E, epirubicin; M, methotrexate; A, adriamycin; P, paclitaxel

Table 2. Randomized Trials Comparing Neoadjuvant Chemotherapy with Postoperative Chemotherapy

Author Patient Chemotherapy n BCT rate Median Local
(year) selection (%) follow-up (mos) recurrence (%)

Scholl (1994) stage [, T CAF—+RT—S 200 82 54 10.6

RT—+S—CAF 190 77 8.2

Fisher (1998) stage 1, I AC—S 752 68 60 7.9

S—AC 743 60 ‘ 5.8

Makris (1998) stage I-T MxM (Mi)—S 149 89 48 35

S—+MxM (Mi) 144 78 27

BCT, breastconserving treatment; S, surgery; RT, radiation therapy; C, cyclophosphamide; A, adriamycin; F, 5-fluorouracil;

Mz, mitoxantrone; M, methotrexate; Mi, mitomycin

tectomy to be avoided. Results from non-random-
ized studies suggest that this aim can be frequently
achieved; the rates of BCT range from 28-90%
(Table 1). However, it is meaningless to compare
the BCT rates against each other, because none of
these trials randomly assigned patients to BCT ver-
sus mastectomy after chemotherapy, the rate of
BCT is usually related to the initial extent of the pri-
mary tumor, and not all the women in these studies
desired BCT.

Currently, three randomized trials have com-
pared these rates in patients treated with chemo-
therapy preoperatively versus postoperatively” ™'
(Table 2). Results from these trials confirmed that
the need for mastectomy can be reduced with neo-
adjuvant chemotherapy, but the extent of the bene-
fit is lower than in nonrandomized studies. In the

largest randomized series comparing neoadjuvant
and adjuvant chemotherapy in patients with stage
I and Il breast cancer, the NSABP B-18 trial, BCT
was achieved in 68% of patients in the group treated
with neoadjuvant chemotherapy compared with
60% in the postoperative group (p =0.002)". The
NSABP B-18 trial also demonstrates that in contrast
to clinical CR, pathological CR is an excellent pre-
dictor of long+term outcome”.

The Problem of Local Recurrence

Local recurrence rates are an important issue in
the context of avoiding mastectomy, As shown in
Table 2, none of the randomized trials have shown
any significant difference in the local control rate
between the two procedures™™™, In the NSABP B-
18 trial, for example, 7.9% of 752 women randomly
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assigned to the neoadjuvani chemotherapy arm
developed local recurrence. This local recurrence
rate was comparable to the 5.8% local recurrence
rate found in 743 eligible women randomly assigned
to postoperative adjuvant therapy”. However, when
women in the neoadjuvant chemotherapy group
who were downstaged were compared with those
who underwent BCT as initially planned, the over-
all rate of local recurrence was twice as great in
those who were downstaged. In this study, Fisher
et al.” suggested that the rate of local recurrence
might be reduced further if younger women with
estrogen receptor (ER)-positive fumors were treat-
ed with tamoxifen, and a radiation boost to the
lumpectomy site was given in patients whose tumors
had been downstaged.

One way to potentially avoid local recurrence
rates in the neoadjuvant setting is to obtain a clear
surgical margin, because a positive surgical margin
is a risk factor for local recurrences when conduct-
ing BCT™. It is important to remember, however,
that an invasive tumor may shrink in the center,
leaving small islands of tumor at the periphery™.
Based on pathological assessment of the response,
ElDidi et al.”” demonstrated that only 26.7% of the
patients who showed objective response were suit-
able candidates for BCT. Mammography and ultra-
sonography are important in the evaluation of
response, However, ill-defined masses should be
assessed with other imaging procedures™. Recent-
ly, magnetic resonance imaging or contrastenhanced
computed tomography have been shown to be use-
ful in estimating the residual extent of disease after
neoadjuvant chemotherapy™®.

Singletary et al* established criteria for recom-
mending BCT after neoadjuvant chemotherapy.
They included the patient’s desire for BCT, resolu-
tion of skin edema if initially present, residual
tumor size < 5 cm, absence of extensive breast
lymphatic invasion, absence of extensive suspicious
microcalcifications, and no evidence of multicen-
tricity. According to their criteria, women with resid-
ual tumors smaller than 5 cm are considered accept-
able candidates for this procedure. In general,
Japanese surgeons consider women with tumors
stnaller than 3 cm acceptable candidates for BCT.

Whether breast surgery after neoadjuvant che-
motherapy is necessary in all patients remains con-
troversial. Although most investigators advocate
lumpectomy with or without axillary dissection,
some authors indicate that surgery can be avoided
if there is a complete clinical response. As can be
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seen in Table 1, local recurrence rates were high-
est in trials in which some or all patients received
radiation therapy as the only form of locoregional
treatment. In the Royal Marsden Hospital series,
patients who had a complete or near complete
response and electively underwent radiotherapy
instead of surgery showed a significantly increased
rate of local recurrence compared with those treat-
ed with surgery despite achieving clinical remis-
sion®. Kuerer ef al.™ recommend the placement of
metallic clips early during neoadjuvant chemother-
apy to facilitate later evaluation of the tumor site
when tumor regression is marked.

Danforth et al.® suggested that inflammatory
carcinoma at presentation may he an indicator of
increased risk for local recurrence with breast-spar-
ing radiotherapy, and that mastectomy may be
more appropriate for this subset of patients. In their
series, two of eight patients with local recurrence
had diffuse skin involvement®. Inflammatory breast
recurrence after BCT, the most dismal type of local
recurrence, is considered to be an occult type of
primary inflammatory breast cancer®. To avoid
inflammatory breast recurrence, BCT should not
be recommended for patients with inflammatory
carcinoma even if downstaging is achieved.

Axillary Surgery after Neoadjuvant Chemo-
therapy

It has become clear that neoadjuvant chemo-
therapy has a significant effect on axillary lymph
node metastases. In the NSABP B-18 trial, neoadju-
vant chemotherapy resulted in.a significant down-
staging of axillary involvement, regardless of pri-
mary tumor size and clinical nodal status”. MD
Anderson investigators®™ found that 23% of patients
with locally advanced breast cancer and axillary
metastases documented by fine needle aspiration
cytology before treatment had completely patholog-
ically negative nodes at dissection after four cycles
of doxorubicin-containing neoadjuvant chemothera-
py. Persistently involved pathological node after
neoadjuvant chemotherapy is a predictor of poor
outcome. In the Milan series, for example, 8year
diseasefree survival was 75% for node-negative
patients compared with 51% when 1-3 nodes were
involved, and 35% when more than 3 nodes were
involved®,

To better gauge the necessity of axillary dissec-
tion, investigators at the MD Anderson Cancer
Center have been enrolling patients whose disease
has been clinically downstaged to T0-2, N0 and who
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have become appropriate candidates for BCT in a
prospective randomized trial of axillary dissection
versus radiation therapy™. Until the results are
available from the MD Anderson trial, axillary dis-
section after neoadjuvant chemotherapy remains
the standard care.

The use of sentinel node biopsy in patients treat-
ed with neoadjuvant chemotherapy still remains
controversial. Cox ef al.”® suggested that sentinel
node biopsy be performed before neoadjuvant
chemotherapy and that patients with detected axil-
lary metastases be treated with axillary dissection
after neoadjuvant chemotherapy. The combination
of a gamma probe and fine needle aspiration, a
potentially useful method for preoperative detec-
tion of sentinel node metastases™, may be an aiter-
native to sentinel node biopsy before chemothera-
py. The role of sentinel node biopsy in patients
treated with neoadjuvant chemotherapy is current-
ly being prospectively evaluated by several investi-
gators.

Experience at Osaka Medical Center for
Cancer and Cardiovascular Diseases

Our own experience at the Osaka Medical Cen-
ter for Cancer and Cardiovascular Diseases began
in May 1995 with patients whose tumors were of
sufficient size for mastectomy to be recommended.
Between May 1995 and December 2000, 86 patients
were enrolled. The criteria for inclusion were as fol-
lows: The largest tumor dimension between 3.1-6.0
cmn, and NO-1, M0 disease. The pathological diagno-
sis of invasive breast cancer was confirmed on core
. biopsy specimen. Neoadjuvant chemotherapy con-
sisted of four cycles of cyclophosphamide and
epirubicin (CE), at 600 and 60 mg/m’, respectively.
The drugs were given intravenously on day 1 of the
cycle, which was repeated every 21 days. Adminis-
tration of CE was delayed as a result of hematologic
toxicity on day 1 of any cycle. Early in the study, a
regimen of cyclophosphamide, epirubicin and 5fiu-
orouracil (CEF) was given to 16 patients, The drug
dosages of CEF were as follows: Cyclophospharnide,
100 mg/body/day for 14 days, epirubicin, 40 mg/m?,
and 5-fluorouracil, 500 mg/m’. Patients were to
receive all four cycles of chemotherapy, unless clin-
ically progressive disease occurred before comple-
tion of therapy. Following neoadjuvant chemothera-
py all patients underwent surgery. When technical-
ly and cosmetically feasible, breast-conserving
surgery was performed. Those patients with mini-
mal or no response to chemotherapy underwent

mastectomy. All patients underwent axillary dissec-
tion.

Following surgery, all responders were given an
additional 2 cycles of chemotherapy consisting of
the same regimen as given before surgery. Radia-
tion therapy was given to women who received
breast-conserving surgery within 4 weeks after
completion of their last course of chemotherapy.
The dosage was 50 Gy over 5 weeks, Patients with
a positive margin received a radiation boost to the
tumor bed.

The response to neoadjuvant chemotherapy was
assessed preoperatively both clinjcally and mam-
mographically and scored as follows: Complete
response {CR), partial response (PR), no change
(NC), or progressive disease (PD). The criterion
adopted to assess pathological CR was disappear-
ance of an invasive tumor from the breast.

The main adverse effects were leukopenia, nau-
sea, vomiting and alopecia. Among the 86 patients
who underwent neoadjuvant chemotherapy, Grade
24 feukopenia was observed in 29 patients (33.7%),
nausea and vomiting in 22 patients (25.6%) and
alopecia in 86 patients (100%). Of the 86 patients
enrolled in the study, 55 patients (64.0%) achieved
clinical response (CR or PR), including 9 patients
(10.5%) with CR. Finally, 64 patients (74.4%) under-
went BCT. These 64 patients corresponded to 5.3%
of the total breast cancer surgeries (1,200 cases)
during the study period, indicating that neoadju-
vant chemotherapy resulted in a 5.3% increase of
the BCT rate. Median follow-up was 30 months
(range 7 to 73 months).

There was only one patient with pathological CR
with non-invasive carcinoma only in the resected
specimen. The low rate of pathological CR (1.2%)
may result from the regimen of chemotherapy or
the accuracy of pathological examination.

The rate of BCT, margin status, and follow-up
results at a median follow-up of 30 months accord-
ing to the primary tumor size are listed in Table 3.
Depending on the initial size of the primary tumor,
58.3% to 83.3% of women treated with neoadjuvant
chemotherapy underwent BCT: the smaller the
tumor size, the higher the likelihood of BCT.
Among the 64 patients, 9 patients (14.1%) showed a
pathologically positive margin. The positive margin
rate was sirnilar to that after BCT for tumors mea-
suring less than 3 c¢m in diameter in our series
(Table 4). Powles ef al.*® also reported a random-
ized trial in which no significant difference was
observed in positive margin rates between neoadju-
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Table 3, Rate of BCT, Positive Margin Rate, and Follow-up Results
after Necadjuvant Chemotherapy

Tumor Size
Total
31-40 mm 41-50 mm 51-60 mm

Eligible 42 32 12 86
BCT 35 22 7 64
BCT rate 83.3% 68.8% 58.3% 74.4%
Positive margin 5 4 0 9
Breast Rec. 1 1 0 2
Distant Rec. 3 3 1 7
Inflam. ca. 1 0 0 1

Breast Rec., breast recurrence; Distant Rec., distant recurrence; Inflam.

ca., inflammatory breast recurrence

Table 4, Margin Status in Breast Cancer Treated with BCT after Neoadjuvant
Chemotherapy Compared to that after BCT for Tumors Smaller than 3 em

Tumor Size Total

No. of positive

Histology of Positive Margins

Margin (%) DCIS IDC Iy
<3em 676 WUTH Y D60, 304
>3cm (NACT) 64 94D =" 2B 6 0.4) 1(16)

*NS; **p < 0.05; ***p < 0.01; DCIS, ductal carciroma in sifu; IDC, invasive ductal carcinoma;

ly, lymphatic invasion

vant and postoperative chemotherapy groups.
However, it should be noted that of the 9 patients
with positive margins in our series, 7 patients had
positive margins caused by invasive lesions or lym-
phatic invasion.

At a median follow-up of 30 months, which is too
brief to allow meaningful interpretation, local recur-
rence was observed in only 3 patients. This low
recurrence rate appears to be comparable to that
after BCT for early-stage breast cancers with a
diameter less than 3 cm. It should be noted that
one of the 3 patients with local recurrence had an
inflammatory breast recurrence. ‘

Long term follow-up is required, however, to
allow adequate assessment of the real efficacy of
this approach.
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Long-Term Results of Breast Conserving Surgery for Stages I and I
Breast Cancer: Experiences at Osaka Medical Center for Cancer

and Cardiovascular Diseases

Yoshifumi Komoike*', Kazuyoshi Motomura*', Hideo Ingji*', Tsutomu Kasugai*?, Takayuki Nose™,
Maschiko Koizumi*®, and Hiroki Koyama™'

Purpase: The purpose of this study is to summarize the long-term results of breast conserving
surgery (BCS) for Japanese patients with stage I and I breast cancer at a single institute and to identify
risk factors for local recurrence after BCS.

Patients and Methods: Between October 1986 and June 2000, 979 women underwent BCS with or
without radiation therapy (RT). Overall survival, disease free survival and local recurrence rates were cal-
culated by the Kaplan-Meier method. Risk factors for local recurrence were examined by multivariate
analysis using the Cox proportional regression model.

Results: The 10-year overall survival rates were 90.9% for the surgery and radiation therapy (RT
group) and 89.3% for the surgery only group with a median follow-up time of 46 months, The 10-year dis-
ease free survival rates were 85.1% in the RT group and 69.2% in the surgery only group (p =0.0001). The
positive margin rate was 14.1% (138/979). The 10-year overall survival rate of the patients with positive
margins was 87.9%, compared with 90.8% for patients with negative margins (N.S.). The cumulative inci-
dence of local recurrence at 10 years was significantly lower in the RT group (7.2%) than in the surgery
only group (27.5%) (p < 0.0001). Multivariate analysis showed that positive margins and lack of post-oper-
ative irradiation or adjuvant endocrine therapy were risk factors for non-inflammatory local recurrence.

Conclusions: Our study indicates that BCS can be performed for japanese women with: early breast
cancer. The margin status and post-operative jrradiation had no influence on overall survival while but

were significantly related to local recurrence.
Breast Cancer 9:248-253, 2002,

Key words: Breast cancer, Breastconserving surgery, Local recurrence, Risk factor

Results of several randomized trials or meta-
analyses have shown that lumpectomy or quad-
rantectomy with adequate post-operative breast
irradiation produces survival rates similar o those
of mastectomy for Stage I or Il breast cancer™.
Therefore, breast-conserving surgery {BCS) has
become standard treatment for early breast cancer.

BCS was initiated in Japan in 1986, but there are

few reports on the results for Japanese women with
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breast cancer®®. The follow-up period was often
rather short, or the study population was not large
enough. Furthermore, the criteria for BCS, surgi-
cal procedures and post-operative treatment are dif-
ferent among hospitals. Thus it is difficult to evalu-
ate the results of BCS in Japan. We initiated BCS
for early breast cancer patients in October 1986.
BCS was carried out by a small team of breast sur-
geons. The analysis of the results of BCS became
possible due to a lengthened follow up period and an
increase in the total number of patients. In this paper,
we present the long-term results of BCS based on a
large population at a single institute in Japan.

Patients and Methods

Patients _
Between QOctober 1986 and June 2000, 1,037
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Table 1. Characteristics of the Patients

tumor size

TO 41 (pts)

T1 636

T2 302
nodal status

0 682

n{+) 1-3 178

n(+) 49 36

n{+ 10= 20

unknown 63
histology

carcinoma in sify 97

invasive cancer 882
ER

negative 285

positive 303

unknown 391
RT

- 53

(+) 926
adjuvant therapy

- 287

endocrine 595

chemo-endocrine 66

chemothrapy 31

patients underwent BCS at Osaka Medical Center
for Cancer and Cardiovascular Diseases. Patients
with distant metastasis (n=3) or those who
underwent primary chemotherapy (n=>55) were
excluded from this study. Therefore, 979 patients
without distant metastasis whose tumor size was
less than 3 cm in diameter and without diffuse
microcalcification on mammography were includ-
ed in this study. The characteristics of these
patients are summarized in Table 1.

Surgical Procedure and Pathological
Examination ‘

The mammary gland was resected roundly
with at least 1.5 cm gross tumor-free margins. A
level T and 0 axillary lymph node dissection was
performed through a separate axillary incision.
Pathological findings were examined by well
trained pathologists. Exposure of cancer cells on
the cut surface on pathologic examination was
evaluated as positive margin. Histological subtype,
lymphovascuiar invasion, histological grade and
lymph node metastasis were evaluated as risk fac-
tors for local recurrence.

Post-Operative Irradiation

Post-operative irradiation was given at 50 Gy to
the whole breast and an additional 13.2 Gy of
boost irradiation was given to patients with posi-
tive margins. Nine hundred and twenty-six patients
were treated with post-operative irradiation and 98
of these patients received boost irradiation. Fifty-
three patients did not receive radiation therapy.

Adjuvant Therapy

A total of 595 patients (60.8%) were treated with
adjuvant endocrine therapy, 66 (6.7%) with adju-
vant chemo-endocrine therapy and 31 (3.2%) with
adjuvant chemotherapy. The adjuvant therapy reg-
imen was not uniform. As endocrine therapy,
tamoxifen, LH-RH agonist or both was used for
two years. Tamoxifen was used most frequently
(569 patients). Chemotherapy included regimens
such as CMF, doxorubicin-containing regimen or
oral anti-cancer agents.

Analysis

Overall survival and disease-free survival rates
were determined by the Kaplan-Meier method.
Statistical analysis was done using a log-rank test.
As for risk factors for local recurrence, we analyzed
margin status, histological type, adjuvant endocrine
therapy, adjuvant chemotherapy, post-operative
irradiation, age, size, nodal status, lymphovascular
invasion and histological grade. These factors were
analyzed using the chi-square test for univariate
analysis and the Cox proportional regression model
for multivariate analysis.

Results

Fig 1 shows the follow-up results of BCS accord-
ing to the margin status. The survival curves of
patients treated with BCS with and without RT are
shown in Fig 2. The 10-year overall survival was
90.9% in the RT group and 89.3% in the no RT group
(Fig 2). The 10-year disease-free survival was
85.1% and 69.2%, respectively (Fig 3). Overall sur-
vival results were favorable regardless of the mar-
gin status or post-operative radiation therapy.
Eighty-seven patients relapsed during a median
follow-up time of 46 months. Recurrence consist-
ed of local (44 patients), regional lymph node (10
patients} and recurrence in distant organ disease
(33 patients). Local recurrence was further cate-
gorized into three types: in-breast recurrence (31
patients}, skin or muscle recurrence in the ipsilat-
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Fig 1. Overall survival curves of patients who underwent BCS according to margin status.
There was no significant difference between the two groups. Ten-year overall survival was
90.8% in negative margin patients and 87.9% in positive margin patients.
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Fig 2, Overall survival curves of patients who underwent BCS with and without RT. There
was no significant difference between the two groups. The survival rates of both groups were
good. Ten-year overall survival was 90.9% in the RT group and 89.3% in the no RT group.
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Fig 3. Disease free survival curves with and without RT. The RT group showed higher
rates than the no RT group (p < 0.0001). Post-operative irradiation gave great advantage for
disease free survival. However, the difference between the two groups became small over
the 10-year follow-up.
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Table 2, Result of Univariate Analysis Concerning Risk Factors for

Local Recurrence after BCS

risk factors category pvalue
surgical margin positive/negative < 0.0001
radiation therapy yes/no < 0.0001
adjuvant endocrine therapy yes/no p < 0.0001
adjuvant chemotherapy yes/no =069
histological grade m/I,0 =018
histology DCIS/IDC =009
lymphovascular invasion - positive/negative p=072
size >2cm/=2Zcm =019
age > 40y.o0./=40y.o0. p=031

Table 3. Result of Multivariate Analysis on Risk Factors for

Local Recurrence after BCS

factors risk/reference factor RR pvalue
surgical margin positive/negative 5.02 £ <0.0001
radiation therapy yes/no 0.23 p=0.0005
adjuvant endocrine therapy yes/no 0.25 2=0.0019
A too T B 100~ 10-year recurrence rate 27.4% (RT group)
70.0% (no -RT group) p=0.007
30 80- RIO
. 10-year recurrence rate 6.1% (RT group) _ _
® 50 17.5% ( no-RT group) p=0.0069 ® 5
s 8 RT (+)
£ g ——n
E E
E 40+ 2 404
o o
RT(~
20- - 0 20-
;E;n.-‘—;———"'rf-;;m
0 = T T 1 0 - T T 1
) 5 10 year 0 5 1¢ year

Fig 4. Cumulative incidences of local recurrence with and without RT. A) Patients with positive margin status. B) Patients with
negative margin status, The effect of RT was greater in cases with positive margins. It was useful for the prevention of local recur-

rence even in negative margin status patients.

eral breast (8 patients) and inflammatory local
recurrence (5 patients). If limited to non-inflam-
matory local recurrence, the cumulative 10-year
recurrence rate was better in the RT group (7.2%)
than the no RT group (27.5%) (» < 0.0001). Table
2 shows the result of univariate analysis of risk
factors for local recurrence. Positive margin sta-
tus, lack of post-operative irradiation and omission
of adjuvant endocrine therapy were significantly
related to local failure. As shown in Table 3, these
three factors independently correlated with local

recurrence by multivariate analysis. Cumulative
incidences of local recurrence with or without RT
are shown in Fig 4. For patients with negative mar-
gin status, the 10-vear cumulative incidence of
local failure was 6.1% in the RT group and 17.5% in
the no RT group (Fig 4a). For the patients with
positive margins, the 10-year cumulative incidence
of local failure was 27.4% in the RT group and
70.0% in the no RT group (Fig 4b). There were
significant differences between the two groups.
The degree of the difference between the RT

251

—154—



Komoike Y, et al

group and the no RT group was greater in positive
margin cases.

Discussion

On the basis of large randomized trials for early
stage breast cancer in Europe and the USA"?,
BCS has become standard surgical treatment in
Japan. However BCS for Japanese women has not
been evaluated. In this retrospective study, we
evaluated the long-term results of BCS for stage I
and II breast cancer at a single institute, treated
according to a uniformed protocol. The 10-year
overall survival rate was 90.4%. Although a ran-
domized control study for BCS has not been car-
ried out in Japan, this rate was higher than that in
Europe or the USA**®, Compared with the results
of mastectomy for Stage I and I breast cancer at
our institute in the same period, the overall sur-
vival rate was also higher (data not shown).

Approximately 10 to 20% of patients who under-
went BCS are reported to have residual cancer'®.
Questions continue about the influence of positive
margins on survival. Local recurrence rates obvi-
ously increase if the surgical margin is positive' ™,
Recent studies reported that local recurrence was
not only a marker for distant metastasis but also
the cause of it™, In our study, the overall survival
of positive margin patients was similar to that of
negative margin patients (Fig 1). There were no
significant differences between the RT group and
the no RT group (Fig 2}, Though the number of
the patients who relapsed with their breast was
low, the survival rate after local recurrence was
not poor (data not shown). It is important to avoid
local recurrence. Thus we analyzed local recur-
rence. Forty-four patients (4.5%) had recurrence
in their breast. In-breast recurrence occurred in at
a rate of 1 to 2 percent every year. Inflammatory
recurrences generally recurred within 2 years. The
incidence of recurrence in distant organs or region-
al lymph nodes was highest at 3 years after surgery
and recurrence after 5 years postoperatively was
very rare (data not shown). These results were
similar to those of previous reports. The 10-year
cumulative local recurrence rates were 7.2% in the
RT group and 27.5% in the no RT group. There
was a significant difference between the two
groups. Ten cases (33% of the local recurrent case
in the RT group) recurred over 5 years after surgery
in the RT group while most of the recurrences
occurred within 5 years in patients in the no RT
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group. Only one case (7% of the local recurrence
in the no RT group) recurred more than 5 years
after surgery in the no RT group. The local recur-
rence rates of the two groups tended to equalize
after long-term observation (Fig 3). Post-operative
irradiation is, therefore, thought to be very impor-
tant for local control, especially in the first 10 years
after surgery.

Many studies™ "> ** have shown that margin
status, omission of post-operative irradiation or
adjuvant endocrine therapy were significant risk
factors for local recurrence by univariate analysis.
Adjuvant chemotherapy did not significantly influ-
ence local recurrence in our study. The NSABP B-
06 trial showed that CMF was effective for the
prevention of distant failures and local recur-
rences. In our study, various regimens were used,
such as oral drugs, CMF or doxorubicin-contain-
ing regimens. We did not analyze each patient
group individually. Thus it is difficult to evaluate
the significance of adjuvant chemotherapy for
local recurrence. As for endocrine therapy, our
results confirmed its significance for local control.
The cumulative incidence of local failure was sig-
nificantly lower in the patients receiving adjuvant
endocrine therapy. Of interest, adjuvant endocrine
therapy had a significant effect on the risk of local
recurrence regardless of the ER status (data not
shown). This effect was also observed regardless
of whether RT was given or not (data not shown).
Nodal status, lymphatic invasion or histological
grade were not significant risk factors for local
recurrence. They were more likely to be risk fac-
tors for distant metastasis. The impact of age, tumor
size or past history of breast cancer on local recur-
rence is controversial. Qur findings showed no
statistically significant correlation between these
factors and local failure. Several biomarkers, such
as Ki-67 and p53, can predict local recurrence™ ™,
However, among therapeutic factors, positive mar-
gin, lack of RT, and lack of adjuvant therapy may
be more important. Indeed these three factors
proved to be independent risk factors for local
recurrence by multivariate analysis. Therefore, it
is important to exclude these factors to prevent
local recurrence.

Our study found that BCS had no effect on
patients’ survival. Adjuvant therapies, new drugs,
early detection and chemoprevention have
become more important for the improvement of
survival of breast cancer patients. However, BCS
is very important to ensure quality of life after
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surgery. Selecting patients who can undergo BCS
and achieve optimal results without local failure is
important, as are criteria expansion and solutions
for local recurrence after BCS. More detailed
analysies and well designed clinical trials are
needed.
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Abstract

In this study, we assessed the appropriateness of con-
ducting repeat lumpectomy for ipsilaterai breast tumor
recurrence (IBTR) based on the characteristics of recur-
rence after primary breast conserving surgery (BCS). Of
41 patients who had developed IBTR from October 1986
to June 2000 at our institute, 11 underwent mastectomy
of the remaining breast and 30 underwent repeat lum-
pectomy. The b-year overall survival rate at a median fol-
fow-up of 43 months after salvage surgery was 90.9% for
the mastectomy group and 90.0% for the lumpectomy
group. The 5-year distant disease-free survival rate was
70.1% for the mastectomy group and 83.0% for the lum-
pectomy group. The survival rates were remarkably high
in both treatment groups, with no significant difference
between them. IBTRs in the majority of our patients were
small lesions less than 1 ecm in diameter. They did not
feature lymphatic invasion and had low histological
grade. Compared with that of primary lesions, the malig-
nancy of recurrent tumors was not increased in many
patients. In contrast to these preferable features, 9 of 30

patients who underwent repeat lumpectomy deveioped
second local relapse within 3 years after salvage opera-
tion. Young age { <35 years), positive family history and
omission of adjuvant systemic therapy were found to
exhibit trends as a discriminate for further local recur-
rences. In view of the relatively good prognosis of IBTRs
and excellent results of repeat lumpectomy, we consider
this method a treatment option that deserves serious
consideration if we can seiect the patients who will not

iikely develop second local relapse.
Copyright® 2003 5. Karger AG, Basel

Introduction

With long-term follow-up of breast cancer patients
after breast conserving surgery, the method of treatment
of IBTR has become an important problem. It has been
clarified that IBTR is an important predictive factor for
subsequent distant recurrence, suggesting the need for
systemic therapy [1-6]. Even in such cases, many patients
survive for a long period after recurrence [7-10], and the
selection of local therapy is an important issue regarding
the patient’s quality of life (QOL).

It has not been clarified whether mastectomy should be
performed for local treatment of IBTR or whether repeat
lumpectomy can be performed. In previous reports, mas-
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tectomy of the remaining breast was generally performed
[3-5, 9, 11-13]. The S5-year survival rate after salvage
mastectomy varied from 50 to 90% among reports, and
survival of patients was favorable in many reports. How-
ever, there have been few reports on repeat lumpectomy,
and little is known regarding its postoperative resuits. In
recent years, several studies have found no difference in
survival rate between repeat lumpectomy and salvage
mastectomy {14, 15].

Since long-term survival can be expected after salvage
surgery for IBTR, it is necessary to determine the feasibil-
ity of conducting repeat lumpectomy for recurrence. In
this study, we clarify the characteristics of IBTR at our
institute and discuss the feasibility of conducting repeat
lumpectomy.

Patients and Methods

From October 1986 to June 2000, 979 patients with stage I or II
breast cancer underwent breast-conserving surgery at our institute,
926 patients were treated with post-operative irradiation and 53 did
not receive radiation therapy. Among these patients, 47 developed
IBTR. Without differentiating the development of new tumor from
the recurrence of primary tumor, all tumors that had occurred in the
ipsilateral breast after primary operation were handled as IBTRs.
Axillary lymph node recurrence was excluded from the subjects of
this study. Of these, 41 patients underwent salvage surgery and were
all included in analysis, Of the patients who had not undergone sal-
vage surgery, 5 were not operable due to recurrence of inflammatory
breast cancer and the remaining | patient did not give consent for
surgery and received systemic therapy alone. Of the 41 patients
treated by salvage surgery, 33 had tumor recurrence limited to the
remaining mammary gland and § had tumor recurrence in regions
including the breast skin or muscie tissue. As salvage surgery, mastec-
tomy of the remaining breast was performed int 11 patients and
repeat lumpectomy was performed in 30 patients. Primary lesions of
these patients were examined for ¢linico-pathological factors such as
tumor size, histological type, presence or absence of extensive intra-
ductal component {EIC), iymphatic invasion, histological grade and
lymph node metastasis. Recurrent lesions were also examined for
tumor size, histological type, presence or absence of EIC, lymph ves-
sel invasion, histological grade and time 10 recurrence. Pathologicat
evaluation of tumors was conducted by specialized pathologists. The
histological grade was determined according to Bloom Richardson
classification. The survival curve was obtained by the Kaplan-Meier
method. The significance of differences between the two treatment
groups was determined by the log-rank test.

Results

Mean interval between initial treatment and IBTR was
37 months (range of 1-139). Positive margin status at pri-
mary operation was seen in 15 patients and negative mar-

2 Oncology 2003;64:1-6

Table 1. Patients’ background

Repeat Mastectomy
lumpectomy
Initial age, years .
=35 7 0 p=0.09
>35 23 188
Primary tumor size
=2cm 21 5
>2¢m 6
Nodal status at primary operation
0 21 10
1-3 4 1
=4 3 0
Unknown 2 0
Adjuvant therapy after primary operation
Endocrine 8 2
Chemo 2 1
Chemo-endocrine 1 0
None 19 8
Treatment after salvage operation
Endocrine 17 5
Chemo 4 2
Chemo-endocrine i V]
None 8 4

gin status in 32 patients. The background factors for the
41 patients treated by salvage surgery are presented in
table 1. The number of patients with an injtial age of 35
years or younger was greater in the repeat lumpectomy
group. And the number of patients with secondary tumor
smaller than | cm in diameter was also greater in the
repeat lumpectomy group. However, there were no signif-
icant differences between the two treatment groups in pri-
mary tumor size, lymphatic invasion, lymph node metas-
tasis or histological grade of atypia. Similarly, there was
no significant difference in postoperative adjuvant thera-
py between the two groups. Table 2 summarizes the meth-
od of detection of recurrence, tumor size, location of
recurrence, presence or absence of multiple tumors and
time to recurrence. Most recurrences were detected by
palpation and many recurrent lesions were small masses
less than 1 cm in diameter. The location of recurrence was
within 3 cm from the site of primary lesion in 29 patients
and more than 3 cm from the primary lesion in 10
patients. Five patients had multiple lesions. Pathological
characteristics of the recurrent tumors were compared
with those of the corresponding primary tumors. Non-
invasive cancer was found for 9 patients (22%) with pri-
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surgery were shown in this figure. In our
cases, the prognosis after IBTR was quite
good. The S-year survival rates were 90.9%
in the salvage mastectomy group and 90.0%%
in the repeated lumpectomy group. There
was no significant difference between the
two groups. Many patients could live long (at
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Fig. 2. Distant disease-free survival curves
after salvage surgery were shown in this fig-
ure. Four out of 10 patients with salvage
mastectomy and 4 out of 31 patients with
repeated lumpectomy developed distant me-
tastasis. The 5-year distant disease-free sur-
vival rates were 70.1% in the salvage mastec-
tomy group and 83.0% in the repeated lum-
pectomy group. Repeated lumpectomy
group was superior to salvage mastectomy
group about distant failure but there was sig-
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NS
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nificant difference between them (p = 0.09).
NS = Not significant.

mary lesions and 7 patients (17%) with recurrent lesions.
Of these, non-invasive cancer progressed to invasive can-
cer in 5 patients (55%), whereas invasive cancer became
non-invasive in 3 patients (9.4%). Lymph vessel invasion
was present in both primary and recurrent lesions in the
same 8 patients (19%), with no change in the status of
lymph vessel invasion from negative to positive, Histolog-
ical grade of atypia increased from grade I to II in 2
patients and from grade Il to IIL in 1 patient. On the other
hand, histological atypia decreased from grade II to Iin 3
patients and from grade III to Il in 1 patient. In many
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patients, however, there were no changes in histclogical

grade or status of lymph vessel invasion between primary
and recurrent lesions. The 5-year overall survival was
remarkably high in both salvage surgerv groups, at 90.9%
for the mastectomy group and 90% for the lumpectomy
group, with no significant difference between the two
groups (fig. 1). The 5-year distant disease-free survival
rates were also high, at 70.1% for the mastectomy group
and 83.0% for the lumpectomy group. again with no sig-
nificant difference between the two groups (fig. 2}, How-
ever, 9 of 30 patients treated by repeat lumpectomy devel-
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Table 2. Clinical characteristics of ipsilateral breast tumor recur-
rence (IBTR)

Initial age, years 47(27-74)
Detection methods
Palpation 37 patients
Mammography 2
Others! 2
Recurrent tumor, size in cm 1.1{0-6.7)
Disease free interval, months 54 (1-138)
Distance from primary site
=3em 29 patients
>3cm 10
Not determined 2
Type
Solitary 36
Multiple 5

' Cases of bloody nipple discharge.

Table 3. Univariate analysis of possible risk factors for second local

relapse
Possible risk factors for Number of patients pi value!
second ioca__l fgﬂq;e : second _-'tdtal-; T T
Age
=35 years 5 7 71.4 0.031
>335 years 4 23 17.4
Family history
Yes 2 3 66.7 0.006
No 7 27 25.9
Contralateral breast cancer
Yes 3 5 60.0 0.68
No 6 19 240
Disease free interval
=32 years 4 6 66.7 0.22
=2 years 6 24 20.8
Primary tumor size
=2cm 3 21 14.3 0.09
>2cm 6 66.7
Recurrent tumor size
=lcm 9 21 429 0.07
>lcm 0 9 0
Margin at salvage operation
Positive 1 1 1060 0.38
Negative 8 29 27.6 :
Adjuvant therapy
Yes 4 23 17.4 0.05
No 3 7 42.9

I Detected by log-rank test,

4 Oncology 2003;64:1-6

oped second local recurrence within 3 years. The 3-year
local disease-free survival rate was 62.9% (fig. 3). All the
patients with second local recurrence could be successful-
Iy treated by second salvage surgery. Two of 9 patients
developed subsequent distant metastasis. None of these
patients developed uncontrolled local failure. In order to
avoid second local relapse, some possible risk factors for
local recurrence were examined. Age of 35 or younger at
the primary operation, having familial history of breast
cancer and omission of systemic therapy after salvage
operation were considered to be risk factors for second
local recurrence by univariate analysis. The results are
shown in table 3.

Discussion

In this study, we assessed surgical treatment, repeat
lumpectomy in particular, for patients with local recur-
rence after BCS. Many researchers have reported that
local recurrence after BCS is an important marker of sub-
sequent distant recurrence [1-6]. Fisher et al. reported
based on NSABPB-06 data that patients with local recur-
rence are 3.41 times more likely to develop distant metas-
tasis than those without recurrence [1). Among patients
treated by BCS at our institute, the distant recurrence rate
was slightly higher in the local control group than in the
local failure group (data not shown), although the differ-
ence between these groups was not as great at that
reported by other researchers [3, 6, 7, 17]. However, at a
median follow-up of 42 months there was no significant
difference in overall survival between these groups. Thus,
even if patients with IBTR subsequently develop distant
recurrence, their long-term survival can be expected,
especially with the cases of non-inflammatory local failure
(18, 19]. Therefore, it is desirable to select treatment for
IBTR that provides good QOL. However, since there has
been no clinical trial comparing repeat lumpectomy and
salvage mastectomy for IBTR, the safety of repeat lum-
pectomny has not been confirmed. Accordingly, at present
the standard surgical treatment for IBTR. is mastectomy
[9-12, 20, 21]. There are many unanswered questions
concerning repeat lumpectomy, such as the incidence of
IBTR again after repeat lumpectomy, whether second sal-
vage surgery can be performed for subsequent recurrence,
whether malignancy increases with repeated recurrence
and whether the survival rate after repeat lumpectomy is
less than that after salvage mastectomy. One-third of our
patients treated by repeat lumpectomy subsequently de-
veloped local recurrence, Also, a local recurrence rate of

Komoike/Motomura/Inaji/Kasugai/
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Fig. 3. Local disease-free survival after re-
peated lumpectomy was shown in this figure.
About one third of patients developed sec-
ond local recurrences within 3 years. The 3- 0
year local disease-free survival rate was 0

62.9%. NS ='Not significant.

35% after repeat lumpectomy was reported by Kurtz et al.
[14], and was considerably higher than that after lumpec-
tomy for primary lesions. A possible reason for this high
rate of recurrence is that postoperative irradiation had
already been performed in combination with lumpectomy
for primary lesions whereas radiation therapy could not be
performed in many patients after repeat lumpectomy.
Another possible reason is that originally tumors were pre-
disposed to local recurrence. Second recurrent tumor
could be removed again in many cases [22). And all of our
patients were eligible for second salvage surgery after sec-
ond local recurrence. Considering the physical burden of
repeat surgery on patients and psychological burden of
recurrence, however, second recurrence must to the extent
possible be avoided. To identify some risk factors for sec-
ond local relapse, we examined some clinical or pathologi-
cal findings. As shown in table 3, young age at primary
operation, positive family history of breast cancer and
omission of adjuvant systemic therapy after repeat lum-
pectomy seemed to lead to second local relapse. Though
data is not shown in table 3, 3 patients did not receive
radiation therapy both after primary and secondary opera-
tions. Two out of these developed second local relapse. As
it 1s clear that postoperative irradiation is useful for local
control, we should apply radiation therapy to repeat lum-
pectomy patients who have not received radiation therapy
yet. In our study, most of the patients with IBTR had
already received post-operative irradiation and we did not
- apply additional irradiation for fear of some radiation-
induced damages such as fat necrosis. However, addition-
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al focused radiation via electron beam or brachytherapy
might certainly decrease the rate of second local relapse. It
is generally believed that additional focused radiation is
not proper for the patients with early relapse because such
case is considered to be radiation resistant. But it may be
worthwhile applying for the patients with late relapse.
Dalbarget al. [13] reported cases of locally uncontrolla-
ble recurrence after repeat lumpectomy, and recom-
mended mastectomy for salvage surgery to prevent it.
Patients with a large size of primary lesion, a primary
lesion with advanced lymph node metastases and short
interval from primary operation to first local relapse were
reported to be at high risk of developing locally uncon-
trollable second recurrence [8, 13, 14, 19, 23]. To deter-
mine whether tumor malignancy increases with recur-
rence, the pathological characteristics of primary and
recurrent lesions were compared in our patients. We
found that the characteristics of primary and recurrent
lesions were similar in many cases, suggesting lack of
change in malignancy with recurrence, However, in some
patients non-invasive cancer progressed to mmvasive can-
cer and the histological grade increased with recurrence.
In contrast, in some patients invasive cancer became non-
invasive on recurrence and the histological grade de-
creased with recurrence. Thus, no specific trend was
observed in change of malignancy with recurrence. There
have been very few reports comparing malignancy be-
tween primary and recurrent tumors. However, since
non-invasive cancer progressed to invasive cancer in
about one-half of patients with recurrence [241], we must

Oncology 2003:64:1-6 5
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treat carefully especially in the case of DCIS. At present no
conclusion can be drawn regarding survival rate and dis-
tant recurrence rate after repeat lumpectomny. Kurtz et al.
[25] presented data demonstrating equivalent survival
rates after repeat lumpectomy and salvage mastectomy of
remaining breast for the first time. And recently, some
reports supported their results. Salvadori et al. [ [ 5] showed
high survival rate of repeat lumpectomy. Also, Solin et al.
[16] reported remarkably satisfactory results with repeat
lumpectomy for very early breast cancer. The results of

Although a greater number of patients and a longer fol-
low-up period are needed than those in.our study, we
believe that the time has come to consider comparative
studies of repeat lumpectomy and salvage mastectomy for
IBTR. It is necessary to perform optimal surgery for local
recurrence by determining those patients who are at low
risk of developing second recurrence and those at high
risk of developing locally uncontrollable second recur-
rence, and thereby identifying patients who can be treated
by repeat lumpectomy without reduction of survival rate.
Of course more studies must be needed to answer these

repeat lumpectomy were also excellent in our study.
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