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radiation therapy is feasible. Gynecologic oncolo-
gists should not miss the only chance for life in
these patients.
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Patients with stage IIB cervical cancer in some countries in Europe and
Asia especially in Japan are usually treated with radical hysterectomy
and pelvic lymphadenectomy. Extrauterine diseases, ie, nodal metasta-
ses, parametrial invasion, and intraperitoneal spread, can be readily
identified. We present the literature review of radical hysterectomy in
stage IIB cervical cancer by searching data since 1980 from Medline,
and we found that the parametrial involvement of patients in this
stage was only 21-55%, the incidence of pelvic node metastases was
about 35-45%, and 5-year survival rate was belween 55% and 77%.
Lymph node metastases and the number of positive nodes were signif-

icant prognostic factors of patients in this stage.

KEYWORDs: cervical cancer, radical hysterectomy, stage IIB.

According to the National Comprehensive Cancer
Network guideline version-1, 2004, the treatment of
choice for stage IIB cervical cancer is concurrent
cisplatin-based chemoradiation therapy. However, in
some countries in Europe and Asia especially in Japan,
these patients are generally treated with radical hys-
terectomy and pelvic lymphadenectomy using the
Okabayashi or Tokyo technique. In 1983, the Japan
Society of Obstetrics and Gynecology reported that
62.7% of stage IIB cervical cancer patients were treated
with radical hysterectomy™. The advantages of this
approach are avoiding the long-term complications of
radiation therapy and the morbidity of concurrent
chemoradiation in patients who did not have high-risk
pathologic factors, ie, positive nodes, parametrial
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invasion, and involved surgical margins. In young
patients, ovarian function and vaginal pliability can
also be preserved. On the other hand, in case of lymph
node metastases, the ovaries may be transposed out-
side the radiation field. Occult extrauterine diseases
such as nodal involvement, parametrial invasion, or
intraperitoneal spread can be identified, and removal
of bulky positive nodes may improve survival after
adjuvant radiation. Additionally, removal of the pri-
mary tumor may preclude some radioresistant cervi-
cal cancers. The disadvantage of primary surgery for
stage IIB cervical cancer is the risk of morbidity associ-
ated with receiving combined treatment of chemo-
radiation following the radical operation.

This article presents the review of primary surgical
treatment for stage IIB cervical cancer. We conducted
a literature search on Medline using PubMed, from
January 1980 to April 2004, using search terms “cervi-
cal cancer,” “stage IIB,” “surgical treatment,” and “hys-
terectomy.” Only English articles were included. All
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The pelvic node metastases

There were ten articles reporting the incidence of
pelvic node metastases in stage IIB cervical cancer pa-
tients undergoing radical hysterectomy as shown in
Table 1. The incidence of pelvic node metastases was
approximately 35-45.8% %2, Para-aortic node metas-
tases were found in 4.5-7.2% of patients in this
stage" ™, The most common sites of pelvic node
metastases were the hypogastric® and the obtura-
tor". The incidence of node metastases increased
with the size of cervical tumor®,

In 1984, Inoue and Okumura® from the Aichi Can-
cer Center in Nagoya, Japan, noted that most of the
stage IIB cervical cancer patients had only one positive
node (38%), while two, three, and more than four pos-
itive nodes were detected in 22%, 8%, and 20%,
respectively. Of note is that 12% had unresectable pos-
itive nodes. Six years later, these authors reported
their experience with extension of the study period
from 1965-1977 to 1965-1986, with the number of
patients increased from 223 to 295%. In this later
report, they revealed that the incidence of positive
pelvic nodes increased from 38% to 43%.

There were two couples of studies from the same in-

stitutes, one from the University of Graz, Austria, re-

ported 41-44% incidence of pelvic node metastases in

stage IIB cervical cancer®®, The other one from the

Hokkaido University of Medicine, Japan, showed such
incidence of 37-39% 1112,

In 2002, Winter et al."® from the University of
Graz, Austria, evaluated the parametrial spread in
patients who had negative pelvic nodes. They per-
formed radical hysterectomy in 556 patients with
stage IB, IIA, and IIB cervical cancer. Among 351
patients with negative nodes, 35 were in stage IIB. Of

these 35 patients, parametrial involvement was iden-
tified only in 17%.

Benedetti-Panici et g evaluated the relation
between parametrial and pelvic node involvement in
patients with stage IB-ITA cervical cancer undergoing
radical hysterectomy. The hysterectomy specimens were
processed with the giant section technique to obtain
a thorough three-dimensional pathologic assessment of
the parametrium. Clinically, undetected parametrial
involvement was found by pathologic examination in
31%, 63%, and 58% of stage IB1, IB2, and ITA patients,
respectively. Metastases to the pelvic nodes were
always associated with parametrial invasion.

In conclusion, the incidence of pelvic node meta-
stases in stage IIB cervical cancer is approximately
35-45%. Pelvic node metastases are always associated
with parametrial involvement.

1 (14)

The relationship between parametrial
involvement and pelvic node metastases

Seven studies reported the relationship between the
parametrial involvement and the positive pelvic nodes
in stage IB~IIIB cervical cancer patients treated with
radical surgery?”® as shown in Table 2. Of these,
only one study from Kyushu University, Japan, dem-
onstrated the relationship of parametrial status and
the incidence of positive pelvic nodes in patients with
stage IIB cervical cancer. Pelvic node metastases
increased three times from 13.3% to 37.8% when the
parametrium was involved with the tumor®. Invasion
of the tumor to the parametrium significantly corre-
lated with the spreading of tumor to the pelvic nodes.
Such incidence increased two to six times in patients
with positive parametrium.,

Table 2. The relationship between parametrial status and pelvic node metastases

Pelvic node
Authors Year Stage Parametrium metastases (%)
Noguchi et al.®? 1987 IB-I1IB Positive 54.8
Negative 8.5
Burghardt ef al.® 1987 IB-IIIB Positive 75.3
Negative 234
Inoue and Okumura® 1984 IB, IIA, IIB Positive 57.9
Negative 28.6
Inoue and Morita® 1990 IB, 1A, IIB Positive 29.2
Negative 14.2
Matsuyama et al.® 1984 IB, IIA, IIB Positive 42
Giardi et al.®® 1989 IB-1IB Positive 81
4 Negative 26
Kamura ef ].” 1993 1B Positive 37.8
Negative 13.3

© 2005 IGCS, International Journal of Gynecological Cancer 15, 995-1001
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Matsuyama et al.”) reported the 42% incidence of
pelvic node metastases when the parametrium was
involved in patients with stage IB~IIIB cervical cancer
who were treated with radical hysterectomy. How-
ever, such incidence in cases of negative parametrium
was not mentioned. Interestingly, two series, one from
Austria, another from Japan, reported the use of surgi-
cal treatment for stage IIIB cervical cancer®. From
these studies, it can be concluded that parametrial
involvement is strongly associated with pelvic node
metastases.

Adjuvant treatment after surgery

After radical operation for stage IIB cervical cancer
patients, adjuvant radiations are usually administered
if any high-risk pathologic factors, ie, positive pelvic
nodes, parametrial invasion, and involved surgical
margins, are identified®™, Some authors also gave
adjuvant radiation to patients who had deep cervical
stromal invasion®’1? oy prominent lymphovascular
space invasion (LVSD®', With various criteria for
postoperative radiation therapy, the percentage of stage
IIB cervical cancer patients who received adjuvant
treatment in one study was surprisingly high at 72%,
Recently, the Japanese Patterns of Care Study Working
Group™ has conducted an extramural survey of 73 in-
stitutions in Japan on the postoperative radiation
between September 1998 and March 2001, The study
revealed that only 33% of stage 1IB cervical cancer
patients received adjuvant radiation. The summary of
the indications for adjuvant radiation after surgery for
stage IIB cervical cancer is shown in Table 3. '
Currently, concurrent cisplatin-based chemoradia-
tion is recommended in patients who need adjuvant
radiation after radical surgery for early-stage cervical
cancer617, However, Kawagoe et 1.® gave chemo-

Table 3. Indications for adjuvant radiotherapy

. Positive  Positive
Authors PMI LN margins  Others
Okada et al.%0 + + + DSl
Kawagoe et al,©* - + + —
Takeda ef al.%? + + - LVSI, ovarian

metastasis

Inoue and Morita® + + - —_
Matsuyama etal® + 1 + LVSI, DSI
Kamura ef al.? + + ~ DSl
Trattner et 41,19 + + + LvsI

PMI, parametrial involvement; LN, lymph node; DS], deep stro-
mal invasion; LVS], lymph vascular space invasion; +, adjuvant
radiation; —, no adjuvant radiation.

“Adjuvant chemotherapy.

© 2005 IGCS, International Journal of Gynecological Cancer 15, 9951001

therapy alone to patients who had positive surgical
margins or lymph node involvement.

Various types of adjuvant treatment have been used
for cervical cancer patients who have high-risk patho-
logic factors after the operation. The Austrian Gyneco-
logic Oncology Group has conducted a prospective,
randomized, multicenter study to compare the values
of adjuvant radiation, adjuvant chemotherapy, and
expectant treatment in IB, IIA, and IIB cervical cancer
patients who had high-risk factors identified after
radical hysterectomy. Adjuvant chemotherapy or radi-
ation did not improve the survival or reduce the recur-
rence after the operation when compared with
observation alone"®,

In conclusion, most authors advised radiation in
patients who had high-risk pathologic factors after the
operation. The benefit of adjuvant treatment in these
patients is inconclusive and needs further study in
a prospective randomized fashion.

The prognostic factors

There were nine studies using multivariate analysis to
determine the significance of various prognostic fac-
tors after radical hysterectomy for cervical cancer as
shown in Table 4. Kamura et al” studied only stage
IIB cervical cancer, while other authors also included
stage IB, IIA, or even IIIB. Lymph node metastases
and the number of positive nodes were significant
prognostic factors in all studies@457.810-1219) oy a.
parametrial involvement affected the patient survival
in only four studies®*!%!? The clinical stage of cervi-
cal cancer influenced treatment outcomes in two stud-
ies®19), Kawagoe et al.® noted that the tumor size was
also an important prognostic factor, while LVSI and
deep stromal invasion were found to affect patient
survival in the series of Sakuragi et al. ™,

Takeda et al."? had pathologically stratified the
cervical cancer patients after treatment with radical
operation into three groups, ie, low-risk group, inter-
mediate-risk group, and high-risk group. The low-risk
group consisted of patients with tumor confined to the
uterus and without LVSL. The intermediate-risk group
included patients with tumor confined to the uterus
with associated parametrial invasion or pelvic node
metastasis. The high-risk group comprised patients
with pure adenocarcinoma with associated para-
metrial involvement or pelvic node metastases and
patients with common iliac or Ppara-aortic node metas-
tases. The estimated 5-year survival rates of these three
groups were 100%, 85.5%, and 25%, respectively.

Aoki et al®” studied the prognostic factors in 59
cervical cancer patients with positive nodes after
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Table 4. The significant prognostic factors

Total number

Number of stage

Authors Year Stage of patients IIB patients The prognostic factor

Okada et al,"® 1998 IB-1IB 104 30 +PM, + LN

Burghardt et al.® 1987 IB-TIIB 800 195 Number of positive nodes

Inoue and Morita® 1990 IB, IIA, IIB 875 295 Number of positive nodes, + PM
Kawagoe et al.® 1999 1B, IIA, IIB 128 24 Stage, tumor size, + LN
Matsuyama ef al? 1984 1B, IIA, IIB 255 99 Number of positive nodes, + PM
Takeda et al."? 2002 IB, 1A, IIB 187 88 + LN, + PM, LVSI, adenocarcinoma
Kamura et al.” 1993 1B 107 107 Number of positive nodes

Trattner et al.® 2001 IB, IIA, IIB 115 35 Stage, + LN

Sakuragi et al."" 1999 IB, IIA, IIB 208 97 LVSI, DSI; + LN (para-aortic nodes,

bilateral pelvic nodes,
common iliac nodes)

PM, parametrium; LN, lymph node; LVSI, lymph vascular space invasion; DSI, deep stromal invasion; +, positive,

radical hysterectomy followed by adjuvant pelvic
radiation. Of these patients, 37 were in stage IIB cervi-
cal cancer. The authors noted that both the number of
positive nodes (>2) and the parametrial involvement
were significantly associated with decreased disease-
specific survival. The 5-year recurrence rate in patients
with both prognostic factors was as high as 70%,
while no recurrence was found in patients who had
one positive node and no parametrial invasion.

Among the patients with stage IIB cervical cancer
who had negative nodes, tumor size and LVSI were
the significant prognostic factors by multivariate anal-
ysis in the study of Comerci et al.?", Winter et al.%®
showed that parametrial involvement was of no prog-
nostic significance in 149 stage IIB cervical cancer
patients who had negative nodes.

It can be concluded that the number of positive no-
des is a strongly significant prognostic factor, while
the influence of parametrial invasion on patient sur-
vival is still controversial in patients with stage IIB
cervical cancer.

The outcomes

There were four studies that reported the overall sur-
vival of stage IIB cervical cancer patients treated with
radical hysterectomy as shown in Table 5. Matsuyama
et al.? found that among 99 patients with stage IIB

Table 5. The 5-year survival rate

5-year survival

Authors Year rate (%)
Aoki ef al @0 2000 55.2
Trattner ef al.*” 2001 62.9
Matsuyama ef al.® 1984 70.7
Burghardt et al.® 1987 76.9

cervical cancer, 29 died or had disease recurrence.
Three patients died of radiation complications, and
one died of intercurrent disease. The overall 5-year
survival rate was approximately 71%. Burghardt et al.®
reported a 5-year survival rate of 77% in 191 patients
with stage IIB cervical cancer treated with radical sur-
gery, higher than that of 63% in the series of Trattner
et al."”. The outcome of stage IIB patients was worse
in the study of Aoki et al.?”, which revealed a 5-year
survival rate of 55% in 37 stage IIB cervical patients
who had positive nodes.

The nodal status and the number of positive nodes
play an important role on the survival outcome of
patients with cervical cancer. In the series of Noguchi
et al.”), the survival of patients decreased with the in-
creasing number of positive nodes. The 5-year survival
rates of patients who had negative nodes was 83%,
while those of the patients who had 1, 2-3, and >4 posi-
tive nodes were 64.4%, 43.1%, and 30%, respectively.
Girardi et al.© studied 219 patients with stage IIB cervi-
cal cancer treated with radical hysterectomy. The 5-year
survival rate in cases of negative parametrial nodes was
high at 81% and dropped to 54% when the parametrial
nodes were positive. In the report of Inoue and
Morita®, which included 223 patients with stage IIB cer-
vical cancer, the 5-year survival rate of patients with
positive nodes (57%) was significantly lower than that
of patients with negative nodes (91%). The 5-year sur-
vival rate decreased to 38.5% when the number of posi-
tive nodes was >4. In the study of Okada et al "9 the
outcome of patients with parametrial extension was not
different from those with positive nodes. The 5-year sur-
vival rates of both groups were 76.6% and 76.3%,
respectively, while that of patients with only deep stro-
mal invasion was still high at 89.3%.

In conclusion, the 5-year survival rate of stage
IIB cervical cancer patients treated with radical

© 2005 1GCS, International Journal of Gynecological Cancer 15, 995-1001
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hysterectomy ranged between 55% and 77%. The most
important prognostic factor is the number of positive
nodes.

The complications

There were few studies reporting the complications of
surgical treatment in patients with stage IIB cervical
cancer. The complications increased when the patients
received adjuvant radiation after radical hysterectomy
compared with surgery alone®??. The complications
also increased with radiation dosage. Bowel obstruc-
tion, fistula, and rectal hemorrhage occurred in 8.5%
and 13.6% of patients receiving radiation of 5000 cGy

and 6000 cGy, respectively®.

Conclusion

Patients with stage IIB cervical cancer may be treated
with radical hysterectomy and pelvic lymphadenec-
tomy. Approximately 50-80% of patients are over-
staged due to difficulty in differentiation between the
parametrial involvement and the inflammatory change
of the paracervical tissue. Parametrial invasion signifi-
cantly correlated with pelvic node metastases. Adju-
vant radiation is recommended in patients who have
high-risk pathologic factors, ie, positive nodes, parame-
trial involvement, and involved surgical margins.
The strongest prognostic factor is the number of posi-
tive nodes. The complications appear to be higher in
patients who receive both surgery and adjuvant

radiation.
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Abstract

Background: The fea31b111ty 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 tamor. 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 radiocolloid, 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 511

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 7(9.1%)
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
T2-4N0-2 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?)/epirubicin (100 mg/mz)/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. Afier 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 VII ALND. » '

All sentinel nodes were evaluated histologically by sub-
mitting each node as a 3-min to S-mm':se'r.'ial‘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-
rized 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 bg identified, 24-(33.3%) had positive SLNs. Within

Table2 . S s
Results 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

Table 5
Comparison of lymph node status of SLNs and non-SLNs among nodal
status before NAC

SLN status Non-SLN status
. ; SLN status Non-SLN status
Positive Negative
NO (n = 42 NI/N2 (n = 35
Positive 13 11 =4 (=33
Negative 3 45 Positive Negative Positive Negative
False-negative rate = 11.1%. Positive 3 6 10 5
] Negative 1 31 2 14
. . Total number of SLNs
11 of these patients (45.8%), the SLN was the only positive identified 41 (97.6%) 31 (88.6%)
node. SLNs were identified by both radiocolloid and blue False-negative rate 10% 11.2%

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

For patients with complete tumor response after NAC,
the SLN 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 patlents w1th a
partial tumor response and stable disease, the results were
97.2% (35 of 36) and 10.5% (1 of 36), respectlvely (Table 6)
The SLN identification rate tended to be lower although not
statistically significantly, among patients th 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 mmxmally 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 IT or 111 5.0 43 (84.3) 3(12)
Miller et al [7], 2002 35 T1-3NO 35 30 (86.0) 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
Julian et al [11], 2002 31 Torll NS 29 (93.5) 0O
Tafra et al [12], 2001 T 29 Any T, NO NS -27(93.0) 0
Nason et al [131, 2000 15 T2-4, NO NS 13 (87.0) 3(33)
Shimazu et al [14], 2004 47 IIor III 45 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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Ipsilateral Breast Tumor Recurrence (IBTR) after
Breast-Conserving Treatment for Early Breast Cancer

Risk Factors and Impact on Distant Metastases
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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 cm 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 coirelated 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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