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Abstract

Background: The feasibility and accuracy of sentinel lymph node (SLN) biopsy examination for breast cancer patients with: clinically
node-negative breast cancer after neoadjuvant chemotherapy (NAC) have been investigated under the administration of a radiocolloid
imaging agent injected intradermally over a tumor. In addition, conditions that may affect SLN biopsy detection and false-negative rates
with respect to clinical tumor response and clinical nodal status before NAC were analyzed.

Methods: Seventy-seven patients with stages II and III breast cancer previously treated with NAC were enrolled in the study. All patients
were clinically node negative after NAC. The patients then underwent SLN biopsy examination, which involved a combination of
intradermal injection over the tumor of radiocolloid and a subareolar injection of blue dye. This was followed by standard level I/IT axillary
lymph node dissection.

Results: The SLN could be identified in 72 of 77 patients (identification rate, 93.5%). In 69 of 72 patients (95.8%) the SLN accurately
predicted the axillary status. Three patients had a false-negative SLN biopsy examination result, resulting in a false-negative rate of 11.1%
(3 of 27). The SLN identification rate tended to be higher, although not statistically significantly, among patients who had clinically negative
axillary lymph nodes before NAC (97.6%; 41 of 42). This is in comparison with patients who had a positive axillary lymph node before
NAC (88.6%; 31 of 35).

Conclusions: The SLN identification rate and false-negative rate were similar to those in nonneoadjuvant studies. The SLN biopsy
examination accurately predicted metastatic disease in the axilla of patients with tumor response after NAC and clinical nodal status
before NAC. This diagnostic technique, using an intradermal injection of radiocolioid, may provide treatment guidance for patients
after NAC. © 2006 Excerpta Medica Inc. All rights reserved.

Keywords: Sentinel node biopsy; Neoadjuvant chemotherapy; Clinically node negative; Intradermal injection

Currently, the status of the axillary lymph nodes remains
the most important prognostic indicator for breast cancer
and helps the physician in guiding adjuvant therapy.
More than 40 peer-reviewed pilot studies published be-
tween 1993 and 1999 have established the validity of
sentinel lymph node (SLN) biopsy examination technique
for clinically node-negative breast cancer [1], and the
SLN biopsy procedure has become the standard of care
for axillary staging in these patients.

* Corresponding author. Tel.: +81-3-3542-2511; fax: +81-3-3542-3815.
E-mail address: takinosh@ncc.go.jp

.Recent studies report identification rates of more than
90%, with false-negative rates ranging from 2% to 10%
[2,3]. To ensure a high SLN identification rate and a low
false-negative rate, some relative contraindications for SLN
biopsy examination have been established: these include T3
or T4 tumors, multicentric or multifocal lesions, a large
biopsy cavity, previous axillary surgery, previous chest-wall
irradiation, and neoadjuvant chemotherapy (NAC) [4,5].

The application of SLN biopsy examination in NAC-
treated patients may, as in nonneoadjuvant chemotherapy
groups, identify patients who do not necessarily require an
axillary lymph node dissection (ALND). Several studies

0002-9610/06/$ — see front matter © 2006 Excerpta Medica Inc. All rights reserved.

doi:10.1016/j.amjsurg.2005.06.049
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Table 1
Patient demographics

Number of patients

Age, y

Mean 51.1

Range 27-75
Clinical tumor size, cm*

Mean 4.82

Range 2.7-12
Tumor classification*

T2 50 (65.0%)

T3 24 (31.2%)

T4 3(3.8%)
Lymph node status*

NO 42 (54.5%)

N1 28 (36.4%)

N2 70.1%)
Tumor type

Invasive ductal 74 (96.1%)

Invasive lobular 3(3.9%)
Type of NAC

FEC plus paclitaxel 73 (94.9%)

Paclitaxel alone 4(5.1%)
Clinical response of the tumor

CR 41 (53.2%)

PR 28 (36.4%)

SD 8 (10.4%)
Pathologic response of the tumor

pCR 17 (22.1%)

pINV 60 (77.9%)
Pathologic nodal status

Negative 47 (61.0%)

Positive 30 (39.0%)

CR = complete response; FEC = fluorouracil/epirubicin/cyclophosph-
amide; PR = partial response; SD = stable disease; pCR = pathologic
complete response; pINV = pathologic invasive.

* Before NAC.

have evaluated the use of SLN biopsy examination in pa-
tients with breast cancer after NAC but results are varied
and inconclusive [6-14].

Recently, several studies have shown the feasibility and
accuracy of SLN biopsy examination using peritumoral
injection of radiocolloid for patients with NAC-treated
breast cancer. However, false-negative rates varied consid-
erably among these studies [6-13]. It is possible that tumor
response to chemotherapy may alter or interrupt the lym-
phatic drainage, thus causing the lower SLN identification
rates and higher false-negative rates as opposed to nonneo-
adjuvant studies. Our hypothesis is that the lymphatic flow
within the skin lesion overlying the tumor is less damaged
by the chemotherapy than that in the parenchyma surround-
ing the tumor, except in T4 tumors. Thus, the usefulness of
SLN biopsy examination with intradermal injection of ra-
diocolloid for patients with NAC- treated breast cancer has
yet to be established.

The aim of this study was to determine the feasibility and
accuracy of the SLN biopsy procedure using intradermal
injection of radiocolloid over the tumor in clinically node-
negative NAC-treated breast cancer patients.

Methods

Between May 2003 and January 2005, 77 patients with
T2-4NO-2 breast cancer underwent NAC with SLN biopsy
examination plus ALND performed by a single surgeon.
The pathologic diagnosis was established by core needle
biopsy examination in all patients.

Patients younger than 65 years of age received 4 cycles
of 5-fluorouracil (500 mg/m? )/epn'ublcm (100 mg/m?)/cy-
clophosphamide (500 mg/m?) plus 12 weekly cycles of
paclitaxel (80 mg/m?), and patients older than 65 years of
age received 12 weekly cycles of paclitaxel (80 mg/m?)
alone. After NAC, we enrolled the 77 clinically node-neg-
ative patients in this study.

Lymphatic mapping was performed using a 3-mL com-
bination of blue dye (Patent blue V; TOC Ltd, Tokyo,
Japan) and 30 to 80 MBq of technetium-99m-labeled
Phytate (Daiichi RI Laboratory, Ltd, Tokyo, Japan). The
day before surgery, the radiotracer was injected intrader-
mally into the area overlying the tumor, and blue dye was
injected into the subareolar site intraoperatively. For non-
palpable lesions, injections were performed under mammo-
graphic or ultrasonic needle localization. Sentinel lymph
nodes were identified as being stained blue, radioactive, or
both. The SLN biopsy procedure then was followed by a
standard level I/II ALND.

All sentinel nodes were evaluated histologically by sub-
mitting each node as a 3-mm to 5-mm serial section stained
with hematoxylin-eosin. Lymph nodes submitted as part of
the axillary dissection were totally submitted and evaluated
using standard hematoxylin-eosin staining.

Results

Patient characteristics, type of chemotherapy, clinical
response of the tumor, and pathologic findings are summa-
tized in Table 1. All patients underwent breast-conserving
therapy or mastectomy and were clinically node negative at
the time of surgery.

_ As shown in Table 2, the overall SLN identification rate
was 93.5% (72 of 77). Of the 72 patients in whom an SLN
could be identified, 24 (33.3%) had positive SLNs. Within

Table 2
Resuits of sentinel node biopsy examination

Number of patients

Total number of patients 77
SLN identified 72 (93.5%)
SLN positive 24 (33.3%)
SLN was only positive lymph node 11 (45.8%)
SLN identification method
Radiocolloid and blue dye 53 (73.6%)
Radiocolloid only 11 (14.3%)
Blue dye only 8 (11.1%)
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Table 3
Comparison of lymph node status of SLNs and non-SLNs

SLN status Non-SLN status

Positive Negative
Positive 13 11
Negative 3 45

False-negative rate = 11.1%.

11 of these patients (45.8%), the SLN was the only positive
node. SLNs were identified by both radiocolloid and blue
dye in 53 patients (73.6%), by radiocolloid alone in 11
patients (14.3%), and by blue dye alone in 8 patients
(11.1%).

The pathologic status of the SLNs and non SLNs is
shown in Table 3.

The SLNs accurately predicted the axillary status in 69
of 72 patients (95.8%). Three patients had a false-negative
SLN biopsy examination result, resulting in a false-negative
rate of 11.1% (3 of 27). Forty-five patients had pathologi-
cally negative SLNs and non-SLNs.

The pathologic status of the SLNs and non-SLNs were
analyzed according to tumor classifications before NAC,
clinical lymph node status before NAC, and response of the
tumor after NAC, respectively.

In T2 tumors before NAC, the SLN identification rate
was 94% (47 of 50), and 2 patients had a false-negative SLN
biopsy examination result, resulting in a false-negative rate
of 14.3%. In T3 and T4 tumors, results were 92.6% (25 of
27) and 7.7% (2 of 27), respectively (Table 4). For the
results of SLN biopsy examination, there was no significant
difference between T2 and T3/T4 tumors before NAC.

In the patients with clinically negative lymph nodes (NO)
before NAC, the SLN identification rate was 97.6% (41 of
42), and 1 patient had a false-negative SLN biopsy exami-
nation result, resulting in a false-negative rate of 10%. In the
patients with clinically positive lymph nodes (N1/N2), the
results were 88.6% (31 of 35) and 11.2% (4 of 35), respec-
tively (Table 5). The SLN identification rate tended to be
higher, although not statistically significantly, among pa-
tients who had clinically negative lymph nodes before NAC
compared with patients who had positive axillary lymph
nodes before NAC.

Table 4 R
Comparison of lymph node status of SLNs and non-SLNs among tumor
classifications before NAC

Table 5

Comparison of lymph node status of SLNs and non-SLNs among nodal
status before NAC

SLN status Non-SLN status
NO (n = 42) N1/N2 (n = 35)
Positive Negative Positive Negative
Positive 3 6 10 5
Negative 1 3 2 14
Total number of SLNs
identified 41 (97.6%) 31 (88.6%)
False-negative rate 10% 11.2%

For patients with complete tamor response after NAC,
the SLLN identification rate was 92.0% (37 of 41), with 1
patient having a false-negative SLN biopsy examination result,
resulting in a false-negative rate of 12.5%. For patients with a
partial tumor response and stable disease, the results were
97.2% (35 of 36) and 10.5% (1 of 36), respectively (Table 6).
The SLN identification rate tended to be lower, although not
statistically significantly, among patients with complete tumor
response after NAC, compared with partial tumor response and
patients with stable disease after NAC.

There was no significant difference in the false-negative
rate according to tumor classifications before NAC, clinical
lymph node status before NAC, and response of the tumor
after NAC.

Comments

ALND is the surgical standard for treatment of the axilla
in breast cancer patients. The rationales for ALND are exact
staging and prognosis, regional control of the axilla, and the
possibility of improved survival. The extent of axillary
lymph node involvement is one of the most important in-
dependent prognostic factors for recurrence and survival.
The SLN biopsy procedure is an accurate minimally inva-
sive method for axillary staging in early breast cancers. In
many clinics the SLN biopsy examination is replacing stan-
dard ALND because of minimal morbidity. However, with
the increasing size of tumors, lymphatic mapping becomes

Table 6
Comparison of lymph node status of SLNs and non-SLNs among
clinical response after NAC

SLN status Non-SLN status SLN status Non-SLN status
T2 (n = 50) T3/T4 (n = 27) CR (n = 41) PR/SD (n = 36)
Positive ~ Negative Positive Negative Positive Negative Positive Negative
Positive 6 6 7 5 Positive 3 4 10 7
Negative 2 33 1 12 Negative 1 29 2 16
Total number of SLNs Total number of SLNs
identified 47 (94%) 25 (92.6%) identified 37 (90.2%) 35(97.2%)
False-negative rate 14.3% 7.7% False-negative rate 12.5% 10.5%
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Table 7
Studies of SLN biopsy procedures after NAC

Number of Stage Tumor size, Number (%) of successful False

patients cm SLN biopsy procedures negative (%)
Breslin et al [6], 2000 51 II or X 5.0 43 (84.3) 3(12)
Miller et al [7], 2002 35 T1-3N0 35 30 (86.0) 0(0)
Stearns et al [8], 2000 34 T3-4, any N 5.0 29 (85.0) 3(14)
Haid et al [9], 2001 33 T1-3, any N 33 29 (88.0) 0(0)
Julian et al [11], 2002 31 Torll NS 29 (93.5) 00
Tafra et al [12], 2001 29 Any T, NO NS 27 (93.0) 0(0)
Nason et al {13], 2000 15 T2-4, NO NS . 13 (87.0) 339
Shimazu et al {14], 2004 47 II or II 4.5 44 (93.6) 4(12)
Current study 77 T2-4, any N 4.8 72 (93.5) 3(11)

NS = not specified.

less accurate [15,16]. NAC can reduce tumor size and sig-
nificantly increase the ability to perform breast-conserving
therapy [17,18]. After NAC, axillary downstaging is affected
similarly. NAC with anthracycline/cyclophosphamide-con-
taining regimens has been shown to neutralize involved axil-
lary nodes in about 30% of patients [17]. The addition of
taxanes to anthracycline/cyclophosphamide-containing reg-
imens has increased the conversion rate to around 40%
[19,20]. With the increasing number of patients receiving
NAC, the question arises of whether the SLN biopsy exam-
ination is an option for these patients. We summarized the
studies concerning SLN biopsy examination after NAC in
Table 7, but they are inconclusive [6~14]. Breslin et al [6]
reported a study of 51 patients who underwent an SLN
biopsy examination after NAC and concluded that an SLN
biopsy examination is accurate after NAC. They had an
identification rate of 84.3% and a false-negative rate of
12.0%. Nason et al [13} reported on a smaller number of
patients who received NAC. Their identification rate was
87.0% and their false-negative rate was 33.3%, concluding
that the SLN biopsy examination resulted in an unaccept-
ably high false-positive rate. We have to understand that in
most of these small series, even 1 or 2 patients with a
false-negative SLN node can sway the conclusions in a
different direction. We report a study of 77 patients who
received NAC, and had an identification rate of 93.5% and
a false-negative rate of 11.1%. We conclude in our study
that an SLN biopsy examination after NAC is accurate even
for large tumors and positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients who have
their axillary lymph node status downstaged by NAC, tu-
mors also typically respond to NAC and shrink, so that
damage to and alteration of the lymphatic flow from tumor
tissues to the axillary basin are more likely to occur. This
may cause an increase in the false-negative rate for SLN
biopsy examination and a decreasing identification rate for
SLN biopsy examination. Our hypothesis is that the lym-
phatic flow around the skin lesion is rich and less influenced
by the effect of chemotherapy and tumor size than that in
the parenchyma around the tumor. Our results were not

significantly influenced by tumor size, tumor response, or
nodal status before NAC.

In conclusion, the results of our study suggest that an
SLN biopsy procedure after NAC using intradermal injec-
tion of radiocolloid is feasible and can predict axillary
lymph node status with high accuracy for patients with
clinically negative lymph node status after NAC. This pro-
cedure could make patients who have had their axillary
lymph node status downstaged from positive to negative
and patients with large tumors appropriate candidates for an
SLN biopsy examination.

Further studies involving a larger number of patients will
be required to establish fully the feasibility and accuracy of
the SLN biopsy procedure for patients with breast cancer
who have been treated with NAC.
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identified.

Summary We report a case of intracystic papillary carcinoma (IPC) of the breast in
a 71-year-old man in whom diagnosis was made by core needle biopsy. He came to
our hospital complaining of a left subareolar mass. Imaging diagnosis was a cyst with
an intracystic component. Since aspiration biopsy cytology was interpreted as a
borderline lesion, the decision was made to proceed with core needle biopsy.
Pathological examination of the specimen revealed the intracystic component to
be non-invasive papillary carcinoma. So the patient underwent simple mastectomy
without axillary node biopsy. From the final pathological result, no invasion was

© 2005 Elsevier Ltd. All rights reserved.

Introduction

Male breast cancer is an uncommon disease with an
incidence of approximately 1% of all breast
cancers.! Intracystic papillary carcinoma (IPC)
forms a small subgroup of breast carcinomas with
a favorable prognosis.>® Core needle biopsy has
been increasingly utilized as initial approach for
the diagnosis of mammographic abnormalities and

*Corresponding  author.  Tel.:

+803 3542 3815.
E-mail address: takinosh@ncc.go.jp (T. Kinoshita).

+81335422511; fax:

palpable breast lesions. In this report, we describe
a case of mammary IPC diagnosed in a 71-year-old
man by core needle biopsy. We discuss the
clinicopathological features of cystic breast cancer
in the male and review the literature and the
present case.

Case report

A 71-year-old man, complaining of a round mass in
his subareolar region with bloody nipple discharge,

0960-9776/5 - see front matter © 2005 Elsevier Ltd. All rights reserved.

doi:10.1016/j.breast.2004.12.003
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Figure 1 Mammogram revealed a 6 cm lobutated mass in
his left breast and subareolar gynecomastia in his right
breast.

Figure 2 Ultrasound studies showed a cystic lesion with
an intracystic component.

visited the National Cancer Center Hospital in
October 2003. He had a past history of lung cancer
and gastric cancer. There was no reported history
of breast trauma. He had gynecomastia in his right
breast. The tumor was 6 x5cm? in size with a
smooth surface and clear margin. No overlying skin
retraction and no palpable axillary lymph nodes
were noted.

Mammogram revealed a 6 cm lobulated mass in
his left breast and subareolar gynecomastia in his
right breast (Fig. 1). Ultrasound studies showed a
cystic lesion with an intracystic component (Fig. 2).

We diagnosed intracystic papilloma or carcinoma
from the radiological appearance of the intracystic
lesion. So, the decision was made to proceed with
core needle biopsy. Three passes with 16-gauge
biopsy gun were performed. The diagnosis of non-
invasive papillary carcinoma was made on core
needle biopsy (Fig. 3). Finally, we diagnosed the

Figure 3 Core needle biopsy demonstrates a solid
epithelial proliferation composed of papillary structures
with fibrovascular cores lined by a uniform population of
neoplastic cuboidal cells. No invasion was identified.

tumor as intracystic carcinoma from these com-
bined informations. The patient underwent simple
mastectomy without axillary lymph node biopsy.
Because the role of adjuvant therapy is not clearly
defined for this type of tumor, no other treatment
was performed.

Pathologic findings

The specimen consisted of a simple mastectomy
with an overlying ellipse skin with nipple. A
4.1 x 2.0cm? well-circumscribed, partially hemor-
rhagic cystic mass was identified under the areola.
At lower-power magnification, the cyst wall was
lined by multilayered flat epithelial cells, and
papillary epithelial lesions with a fibrous stalk
present in the wall (Fig. 4A).

At higher magnification, this solid papillary
proliferation is composed of neoplastic cells with
mild nuclear atypia and a high mitotic index (Fig.
4B). Since no evidence of stromal invasion was
found, the lesion was diagnosed as IPC, high grade.

The immunohistological examination for cancer
cells revealed positive for estrogen and progester-
one receptor, and negative for HER-2 and p53
protein.

Discussion

IPC of the breast in the male is a very rare disease
and it also shows a good prognosis. IPC represents a
small subgroup of breast cancers and accounts
0.5-2% of breast cancer in women. Some studies
have suggested that they form a higher percentage
in men, with an incidence range of 5-7.5%.%°
Furthermore, increased risk in men with gyneco-
mastia has been reported.® Pacelli,” in a recent
review of the literature, reported that nine
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Figure 4 (A) Microscopic feature of the cystic lesion. The
cyst wall was lined by multilayered flat epithelial cells,
and a papillary epithelial lesion with a fibrous stalk is
present in the wall. (B) At higher magnification, this solid
papillary proliferation is composed of neoplastic cells
with mild nuclear atypia and a high mitotic index. Since
no evidence of stromal invasion was found, the lesion was
diagnosed as IPC, high grade.

patients underwent fine-needle aspiration, but only
four cases were positive for malignant cells. In the
remaining patients, fine-needle biopsy gave either
negative (two cases), or borderline results (three
cases). Imoto,® in a review of Japanese literature,
also stated that the difficulty in obtaining a definite
diagnosis of malignancy by fine-needle aspirate can
attributed to the cystic and hemorrhagic nature of
these lesions. Only one case was reported that was
diagnosed by core needle biopsy.” Fine-needle
aspiration cytology in male breast lesions is a
useful technique and has been shown to be highly
sensitive and specific with good cytohistologic
correlation.® ™ However, many institutions have
chosen core needle biopsy as alternative to fine-
needle aspiration cytology due to the level com-
plexity involved in the interpretation of breast
cytology. ™ In our case, core needle biopsy was very
useful in decision of operating procedure because
of a favorable prognosis of this tumor.

The majority of the reports confirm excellent
prognosis associated with pure IPC. The low
frequency of axillary node metastases with pure
IPC does not justify axillary lymph node dissec-
tion."? The role of sentinel node biopsy has not
been evaluated in this disease, but sentinel node
biopsy may be an excellent alternative to full
axillary dissection in patients with IPC and asso-
ciated invasive carcinoma. Lumpectomy is an
option for pure IPC. However, the role of radio-
therapy in these patients remains undefined. The
majority of patients with IPC will have associated
DCIS or invasive cancer, or both, and should be
treated on the basis of this associated pathology.

Qur case report demonstrates that the {CP can be
accurately diagnosed by core needle biopsy and the
radiological feature of the tumor in a male patient.
Because of a favorable prognosis of this tumor,
histologic finding is very important in decision of
operating procedure.
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BACKGROUND. The clinical features of ipsilateral breast tumor recurrence (IBTR)
after breast conserving therapy (BCT) for early stage breast cancer were analyzed
from long-term follow-up of BCT in Japan. The purpose of this study was to clarify
risk factors of IBTR and the impact of IBTR on development of distant metastases
in this ethnic group.

METHODS. Patients (N = 1901)with unilateral breast cancer = 3 c¢m in diameter
who underwent BCT at 18 Japanese major breast cancer treatment institutes from
1986 to 1993 were registered in this study. Survival rates, the incidences of IBTR
and distant metastases, and annual rates of IBTR and distant metastases after
primary operation were calculated by the Kaplan-Meier method. A Cox propor-
tional hazards model was used to estimate the risks of IBTR and distant metastases.
A Cox model was also used to estimate the risks of distant metastases after IBTR in
the group of IBTR.

RESULTS. At a median follow-up time of 107 months, the 10-year overall and
disease-free survival rates were 83.9% and 77.8%, respectively. The 10-year cumu-
lative rates of IBTR were 8.5% in the patients with postoperative irradiation and
17.2% in the patients without irradiation. The 10-year cumulative distant metas-
tasis rate was 10.9%. On multivariate analysis, young age, positive surgical margin,
and omission of radiation therapy were significant predictors of IBTR. In addition,
IBTR significantly correlated with subsequent distant metastases (hazard ratio,
3.93; 95% confidence interval, 2.676-5.771; P < 0.0001). Among patients who
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developed IBTR, initial lymph node metastases and short interval to IBTR were
significant risk factors for subsequent distant metastasis.

CONCLUSIONS. Young age, positive surgical margin, and omission of radiation
therapy seemed to be important factors in relation to local control. The authors’
results also indicated that IBTR is significantly associated with subsequent distant
metastasis. Patients with positive nodal status at primary operation or with short
interval from primary operation to IBTR are at especially high risk of distant
metastasis. It remains unclear, however, whether IBTR is an indicator or a cause of
subsequent distant metastases, Cancer 2006;106:35-41.

© 2005 American Cancer Society.

KEYWORDS: breast cancer, breast-conserving treatment, ipsilateral breast tumor
recurrence, distant metastases;

Along time has passed since breast-conserving ther-
apy (BCT) became the standard treatment modal-
ity for early stage breast cancers.!"? The increasing
number of patients treated with BCT resulted in a
corresponding increase of ipsilateral breast tumor re-
currence (IBTR): The main concern for both physi-
cians and patients is, therefore, the risk of IBTR in the
preserved breast.

Postoperative irradiation to the remaining breast
has significantly reduced the incidence of IBTR.'® The
results of the recent National Surgical Adjuvant Bowel
and Breast Project (NSABP) B-21, showed that radia-
tion therapy was so effective that it would even benefit
early breast cancers at minimal risk for IBTR.® There-
fore, postoperative irradiation was thought t6 be an
important part of standard procedure for BCT.

In addition to radiation therapy, some factors
were reported to have an influence on IBTR. For ex-
ample, young women were generally thought to have
a higher frequency of local recurrence.”* Kroman et
al. recently reported a relation between young age and
increasing risk of IBTR, from a study of BCT with over
2000 patients.'? The European Organization for Re-
search and Treatment of Cancer (EORTC) trial also
confirmed the impact of age.'®

The presence or absence of cancer cells at the

resection margin, and their quantity, are also major
factors affecting IBTR."~'° Park et al. reported that the
8-year accrued rate of IBTR was 7% in patients with
negative and close margins, 14% in those with focally
positive margins, and 27% in those with extensively
positive margins.'* Although the definitions of positive
margin are obscure, the importance of pathologic
margin status in relation to the risk of IBTR has been
shown.

Many studies have shown that IBTR is associated
with subsequent distant metastases (DM) and worse
survival.?*~?® Whether IBTR is an indicator or 4 cause
of subsequent DM is debatable.262-33 [t has been
proposed that IBTR is not the cause but is simply- a

significant indicator of subsequent DM. Other groups
have recently suggested that IBTR may be a cause of

DM 32,34,35

In the current study, we summarized the long-
term follow-up results of BCT for Japanese women
with breast cancer, and we focused on IBTR, particu-
larly its incidence, risk factors, and predictive signifi-
cance for subsequent DM. In Japan, BCT was adopted
later than in western countries. Therefore, there are
few studies summarizing the results of BCT for Japa--
nese women.***” This is the first long-term report of
large-scale results of BCT in this ethnic group.

MATERIALS AND METHODS

Included in this study were 1901 patients with unilat-
eral breast cancer < 3 cm in diameter who underwent
BCT at 18 major institutes from 1986 to 1993. Patients
who had received primary systemic therapy, and those
with past history of breast cancer, were excluded.
Postoperative irradiation or adjuvant therapy were not
exclusion criteria. The surgical procedure consisted of
wide excision or quadrantectomy plus axillary lymph
node dissection.

Questionnaire forms were sent to the members of
this study in November 2001 to collect clinical patient
data. The questionnaire asked for data as follows: age
at primary operation, menopausal status, date of pri-
mary operation, initial tumor size by palpation, histo-
logic type, pathologic lymph node status, histologic
margin status, lymphovascular invasion, nuclear
grade, extensive intraductal component (EIC), estro-
gen receptor status (ER), progesterone receptor status
(PgR), adjuvant endocrine therapy, adjuvant chemo-
therapy, postoperative irradiation, boost radiation,
date of IBTR, method of salvage operation, systemic
therapy after IBTR, secondary local recurrence and its
date, distant metastases, date of distant metastases,
contralateral breast cancer, death, cause of death, and
date of death or last visit. Serial sections of resected
specimens were meticulously examined at all institu-
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tions. Margins = 5 mm from the cut edge of the
specimen were usually regarded as positive margins.
Measurement methods and cutoff levels of the hor-
mone receptors were not standardized, and they var-
ied between institutions.

IBTR was defined as all events which occurred in
the remaining breast after BCT. No distinction was
made between recurrence because of residual cancer
cells or because of new primary cancer.

Local-free, disease-free, distant disease-free, and
overall survival rates were calculated using the
Kaplan-Meier method. The statistical differences of
local, distant, disease-free rates, and overall survival
were proved using a log-rank test for univariate anal-
ysis. Multivariate analyses for local free and distant
disease-free rates were performed using the Cox pro-
portional hazards model. In univariate and multivari-

 ate analysis, age was dealt with as a serial variable and

was not categorized at a certain point, such as = 35
years or older. Al statistical analyses were performed
with Stat View 5.0 software (SAS Institute, Cary, NC).

RESULTS

Systemic Recurrence and IBTR

There were 1901 patients available for analysis of sur-
vival and recurrence rates. The median follow- -up pe-
riod was 107 months(range, 2-184 mos). Patient char-
acteristics are shown in Table 1. There were 172
patients who developed IBTR, and 179 patients had
recurrences in distant organs or regional lymph nodes.
During follow-up, 182 patients died; of these, 128 pa-
tients died of their breast cancers. The 10- -year overall
and cause-specific survival rates were 83.9% and
92.2%, respectively. The 10-year distant disease-free
survival was 77.8%. The 10-year cumulative rate of
IBTR was 9.6% (8.5% in the group with postoperative
irradiation and 17.2% in the group without RT). There

was a significant difference between these two groups
(P < 0.0001).

Risk Factors for IBTR !

Factors influencing IBTR are shown in Table 2. In a
univariate analysis, younger age at primary operation,
tumor size, positive margin status, high nuclear grade,
EIC, PgR, omission of endocrine therapy, and omis-
sion of postoperative irradiation were significantly as-
sociated with IBTR. Of these, younger age, positive
margin status, and omission of postoperative irradia-
tion were independently associated with IBTR on a
multivariate Cox proportional hazards model analysis.

Time Course of IBTR and Distant Metastasis
The annual rate and cumulative incidence of IBTR
after primary operation is shown in Figure 1. The peak
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TABLE 1
Patient Characteristics

Characteristic No. of patients
Age, yrs .

Median 49

Range 21-89

<35 135

> 36 1766
Clinical tumor size, cm

Median 17

Range 0-30
Lymph node

metastasis

Positive 380

Negative : 1476

Unknown 45
ER status

Positive S 77

Negative 482

Unknown . 640
PgR status

Positive 510

Negative 430

Unknown _ 961
Surgical margin .

Positive 263

Negative ) 1503

Uncertain 135

ER: estrogen receptor; PgR: progesterone receptor.

of IBTR was seen at 3 to 4 years after primary opera-
tion, and the annual rate decreased gradually thereaf-
ter. Figure 2 shows the clinical outcome of patients
with and without IBTR. Patients who developed IBTR

had a significantly greater risk of developing DM (P
< 0.0001).

Risk Factors for Distant Metastasis
Both distant disease-free and overall survival rates
were significantly lower in the IBTR group. To de-
termine whether IBTR is related to DM and patient
prognosis, we verified risk factors for DM. Univari-
ate analysis showed that initial age, lymph node
metastases, margin status, lymphovascular inva-
sion, nuclear grade, EIC, PgR, and IBTR were all
significantly correlated with DM (Table 3). In a mul-
tivariate analysis, IBTR was independently associ-
ated with DM as well as with lymph node metasta-
ses. The hazard ratio (HR) associated with distant
metastasis was 3.93 (95% confidence interval [CT],
2.676-5.771) in IBTR, and 3.34 (95% CI, 2.365—4. 724)
in node-positive patients (Table 3).

Of 1901 patients, 172 developed IBTR, and 51 devel—
oped subsequent DM after IBTR; 27 of these patients
developed distant metastases within 1 year after IBTR.
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TABLE 2 v
Factors Influencing Ipsilateral Breast Tumor Recurrence (IBTR),
Results of Univariate and Multlvariate Analysis

Multivariate analysis

Univarlate analysis

Variable P value HR  Pvalue 95%Cl
Age < 0.0001 0943 <0.0001 0.917-0.970
Size 0.0257 1017 0.2557 0.988-1.047
Histologic type
DCIS/IDC/special 0.6053
Lymph node metastasis
+/- 0.141
Surgical margin
+1- < 0.0001 2.849  0.0004 1.587-5.012
ly +1- 0.8768
V4= 0.5236
Nuclear grade
in,2 0.0650
EIC +/- 0.0106 1422 0.1857 0.847-2.398
ER-/+ 0.0493 0.696  0.1464 0.427-1.135
PgR ~/+ 0.0036
Chemotherapy
~{+ : 0.0878
Endocrine therapy .
-1+ 0.0180 ’ 1543 0.0824 0.397-1.057
Radiation therapy
-+ <0.0001

3.861 < 00001 0.155-0.433

HR: hazard ratio; Cl: confidence interval; DCIS: ductal carcinoma in situ; IDC; invasive ductal carci-
noma; Special: lobular carcinoma, medullary carcinoma, squamous cell carcinoma, ete.; ly: lymphatic
invasion; v: vascular invasion; EIC: extensive intraductal component; ER: estrogen receptor; PgR:
progesterane receplor.

Annual and cumulative rates of IBTR after operation

annual rate (¥)
cumulative rate (¥)

{mmmm annual rate of IBTR —¢—cumuklative rate of IBTR|

FIGURE 1. Annual and cumulative rates of ipsilateral breast tumor recur-
rence (IBTR) after primary operation are represented. The bar graph shows
annual rates of IBTR. It was 1 to 2% up to 7 years from primary operation. After
that, the incidences decreased slightly, but they did not reach zero. The
incidence was highest at 4 to 5 years after primary operation. The line graph
shows cumulative incidence of IBTR. It was linear to 7 years and a little
flattened thereafter. '

Factors associated with distant metastases among pa-
tients who developed on IBTR were analyzed.-Univariate
analysis showed that nodal status, lymphovascular inva-
sion, and period to IBTR were potential risk factors for
DM. Initial nodal status and interval to IBTR were inde-

Local control
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Years after primary operation

FIGURE 2. Distant-free survival after primary operation is shown according
to local relapse. The distant-free survival curve shows that patients with IBTR
are more lkely to develop subsequent distant metastases. There was a
statistically significant difference between the two groups (P < 0.0001). The
actuarial distant-free survival rate at 10 years was 89.7% in the local control
group-and 70.3% in the IBTR group.

TABLE 3

Risk Factors for Distant Metastases After Breast Conserving Surgery,
Results of Univariate and Multivariate Analysis

Univarlate
analysis Multivariate analysis

Variable HR Pvaluer HR  Pvalue 95%CI
Age 0.979  0.004 099 <030 0.978-1.008
Size 1013 010
Lymph node metastasis

+- ) 3.55 <0.0001 334 <00001 2.365-4.724
Surgical margin

+- 146 0.03 130 020 0.873-1.926

ly +1~ 216 <0.0001

v+l- 1.98 0.002
Nuclear grade

31,2 3.32 0.006

EIC +/- 0.57 0.03

ER ~/+ 0.79 0.16

PgR -1+ 064 001

IBTR +/- 3.72 <0.0001 393 <0.0001 2676-5.77!

HR: hazard ratio; Ci: confidence interval; ly: lymphatic invasion; v: vascular invasion; EIC: extensive
intraductal component; ER: estrogen receptor; PgR: progesterone receptor; IBTR: ipsilateral breast
tumor recurrence.

pendent risk factors for DM by Cox proportional hazard
model (Table 4). Annual rates of DM for primary oper-
ation in patients with or without IBTR were compared-
(Fig. 3). The incidences of DM in the group of patients
with IBTR were higher than those in the group of pa-
tients without IBTR regardless of the time after opera-
tion. More interestingly, the annual rates of distant me-
tastases in the group of patients with IBTR showed two



TABLE 4

Risk Factors for Subsequent Distant Metastases After IBTR, Results of
Univarlate and Multivariate Analysls

Univariate Multivariate analysis
analysis
Varfable _ Pvalue  HR P value 95% CI
Age 0.1724
Size 0.5618
Lymph node metastasis '
+- < 0.001 2.68 0.008 1.291-5.574
Surgical margin
+- 03113
ly +/~ 0.0161 1.21 0.599 0.888-2.506
V- < 0.0001 '
Nuclear grade )
31,2 NE
EIC+/- 0.2134
ER -1+ 0.4057
PeR -1+ 0.2230
DEI < 0.0001 0.99 0.008 0.999-1.000

HR: hazard ratio; CI: confidence interval; ly: lymphatic invasion; v: vascular invasion; EIC: extensive
intraductal component; ER: estrogen receptor; PgR: progesterone receptor; DFL: disease free interval.

Annual rates of distant metastaasig

%)

1 2 3 4 5 6 7 8 2 10 11 ‘ 12 13

years after primary operation

1[] Local Control B IBTR:

FIGURE 3. The time distribution of distant metastases after primary opera-
tion compares the local control group (LC) and IBTR group. in the group of
patients without IBTR, the incidence of DM was high at 2 to 4 years after
primary operation, and it gradually decreased thereafter. By contrast, in the
group of patients-with IBTR, the annual rates of distant metastases showed two
peaks, 4 to 5 years and 12 to 13 years after primary operation. The proportion
of DM after 9 years was remarkably high.

peaks, and the incidence of DM after 9 years was re-
markably high. By contrast, in the group of patients
without IBTR, the incidence of DM was high at 2-4 years
after primary operation and subsequently decreased.

DISCUSSION . .

The current study was conducted to clarify the risk
factors for IBTR, as well as the impact of IBTR on
distant metastases in patients with early stage breast
cancer treated with BCT. We first summarized the
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results of BCT cases in Japan with long-term follow-
up. As previously reported,®®*” the survival rates and
local control rates of BCT in Japan were favorable. Risk
factors of IBTR were younger age, positive margin
status, and omission of postoperative irradiation.
These results were consistent with previous reports.
The 10-year cumulative rates of IBTR were 8.5%
and 17.2% in patients with and without radiation ther-
apy, respectively. On a Cox proportional hazards’
model, postoperative irradiation decreased the risk of
IBTR by about one-fourth (HR, 0.259, 95% CI, 0.214~
0.431, P < 0.0001). This result is similar to the result of

-Early Breast Cancer Trialists’ Collaborative Group

(EBCTCG) metaanalysis.®
In the current study, positive surgical margins

-were also associated with an increased risk of IBTR as

previously reported.'*~!® However, definitions of mar-
gin status are not standardized. Some researchers de-
fined it only as “positive” or “negative”.!®?® Other
studies have assessed surgical margin according to
distance from the cut edge,'” but these distances var-
ied by < 1 mm, < 2mm, or < 10mm.'*'93% In the
current study, the majority of close margins (< 5 mm

+ from the cut edge of the specimen) were regarded as

positive margins. Although judgment of margin status
depends on each institution, meticulous histologic as-
sessment was done in all institutions. (The removed
specimens are examined by expert pathologists at
each institute, by using 5 mm sections.)

The influence of young age on the risk of IBTR is
strlkmg It has been supported by many previous stud-
ies.”!! Jobsen et al. reported that age < 40 years was
the only significant predictor of IBTR for women
treated with BCT with pathologic T1 tumors and neg-
ative lymph node status.!® Harrold et al. showed a

-correlation with young age and IBTR by using a cut-

point age of 40 years.* Freedman et al. also found age
tobea I'lSk factor of IBTR, but their cut-point age was
55 years.® Fourquet et al. categorized patients into 4
age groups (< 32, 32-45, 46-55, > 55).7 In our series,
age was analyzed as a serial variable. The results are
that the younger the patient, the higher the risk of
IBTR. It was noteworthy that younger age was a risk
factor of IBTR regardless of age cut-point.

Our results also showed that IBTR was signifi-
cantly correlated with DM, as shown by several other
reports.'®~* The HR was 3.93 by multivariate analysis.
This ratio was very similar to that of NSABP B-06.2°
When compared with the relative risk (3.34) of lymph
node metastasis for distant metastasis, IBTR has al-
most the same impact on DM.

One of the aims of this study was to clarify what type
of IBTR is likely to develop subsequent DM. Univariate
analysis showed that initial lymph node metastases,
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lymphovascular invasion, nuclear grade, and the interval
from primary operation to IBTR were significantly asso-
ciated with DM. Short DFI was reported to be highly
correlated with subsequent DM 21+25:26:81:41-44 Thege rigk
factors appear to reflect the inherent aggressive charac-
teristics of primary tumors.*®3® Thus the risk of develop-

- ing DM would be predetermined before treatment, with
local recurrence being a manifestation of this risk.

The time distribution of annual rates of DM
among patients with IBTR showed a noteworthy pat-
tern. Two peaks in the incidence of DM were ob-
served; 4 to 5 years and 12 to 13 years after primary
operation. In patients without IBTR, a peak of inci-
dence was seen 3 to 4 years after primary operation,
with a gradual decrease thereafter. OQur results agreed
with the long-term results of NSABP B-06 and some
other studies.*”*® Some groups have presumed that
the second peak of DM was due to IBTR.28?° Consid-
ering that late distant metastases are not likely to
develop so frequently after mastectomy, IBTR may be
a cause of DM in such cases. Up to now, many inves-
tigators thought that IBTR was only a marker for
DM!92023:24 hecause many cases of IBTR that subse-
quently developed DM had more aggressive primary
tumor characteristics. Recently, however, it appears
that additional radiation may lead to a survival bene-
fit, suggesting IBTR may, in part, be a cause of DM,
especially in cases of IBTR who develop late DM.*5

Classifying IBTR into true recurrence (TR) or
new primary tumor (NP) is one of the concerns. The

_ finding that cumulative incidence of IBTR is linear
~to 7 years and flattens slightly thereafter (Table 1.
line graph) suggests that not a few cases of late
recurrence may be NP recurrence. In the current
study, we did not distinguish a second primary
breast cancer from true recurrence because it is
difficult to correctly diagnose. Some studies suggest
the prognostic significance of IBTR from this view-
point. True recurrence is generally thought to have
worse prognosis than a new primary tumor.*6-48
Haffty and colleagues speculated that a certain por-
tion of IBTR contained new primary tumor and bi-
ologic behaviors were quite different.*®*® So it is
noteworthy. that IBTR represent two distinct enti-
ties, and classifying IBTR may help our understand-
ing of the complicated behavior of IBTR.

In summary, young age, positive surgical margin,
and omission of radiation therapy are independent
risk factors for IBTR, and IBTR was certainly correlated
with subsequent DM, Initial nodal status and the in-
terval to IBTR were significantly associated with DM
after IBTR. It remains unclear whether IBTR is an
indicator of DM or a cause of it. Further study is
needed to solve this question.
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