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NINE CASES OF MAMMARY CARCINOMA CHARACTERIZED BY THE PRESENCE OF
OSTEOCLAST-LIKE GIANT CELLS

Ryosuke YOSHIDA, Takayuki KINOSHITA and Takashi HOJO
Breast Surgery Division, Natiohal Cancer Center Hospital

Mammary carcinoma containing osteoclast-like giant cells (OCGC) is an extremely rare turnor, We
have encountered nine additional cases of this tumor, so we investigated is clinico-pathological and
immunohistochemical characteristics. Four cases were in Stage 1, three were in Stage II A, and two
were in Stage II B. The tumor size varied from 1.5¢m to 6.0em. Lymph node metastasis was observed
in four cases (44%). In all cases, histopathological examination revealed invasive ductal carcinoma
containing OCGC among the tumor cell nests. The tumors were grade 2 in all cases, according to the
modified Bloom-Richardson classification. Immunohistochemically, estrogen receptor, progesterone
receptor and HER2 receptor were positive in five cases, six cases, and one case, respectively. One patient
died of the disease five years and ten months after surgery while no signs of recurrence have been seen
in the other cases. Accordmg to these results, it is possible that the prognosis of mammary carcinoma
charaeter:zed by the piaeuce of OCGC is better than that of ordinary mammary carcinoma.
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Clinicopathologic Features of Primary Breast Cancer Resisting Primary Systemic Therapy : Shien T*',
Yoshida M*!, Hojo T*', Shimizu C*?, Kouno T*?, Ando M*?, Akashi-Tanaka S*', Seki K**, Katsumata N*?,
Fujiwara Y"? and Kinoshita T*' (*'Department of Surgery, *?Breast and Medical Oncology Division,
*3Department of Pathology, National Cancer Center Hospital)

We evaluated the clinicopathologic and radiological features of patients with primary breast cancer
resistant to PST to demonstrate the predictive factors of PST. Between 1998 and 2007, 443 PBC underwent
curative surgical treatment after PST (anthracycline and/or taxane) at National Cancer Center Hospital
(NCCH). We could evaluate 8 (2%) primary breast cancer patients who clearly judged clinical progressive
disease (PD) with radiological examinations. Histological classifications were metaplastic carcinomas in 5
(63%) patients, but 2 of these patients were not correctly diagnosed before PST by core needle biopsy. All
patients were triple negative (ER, PgR and HER2) by immunopathological examinations. On radiological
examinations, the tumors were visualized as localized, round and non homogeneus masses. The clinicopath-
ological and radiological features of PBC resistant PST were clear in this study. However, these features
were similar to PBC with high sensitivity to PST. Another predictor is needed to accurately judge sensitivity
to PST.

Key words : Breast cancer, Primary systemic therapy, Predictive features
Jpn J Breast Cancer 23 (1) : 49~53, 2008
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Treatment for The Elderly Breast Cancer Patients Older Than 80 Years : Shien T*?, Kinoshita T*!,
Yoshida M*}, Hojo T*!, Shimizu C*?, Kouno T*? Ando M*?, Akashi-Tanaka S*', Katsumata N*? and
Fujiwara Y** (*'Department of Surgery, National Cancer Center Hospital,**Breast and Medical Oncology
Division, National Cancer Center Hospital)

We examined the clinicopathological features and prognosis of elderly breast cancer patients over 80
years old to d define the optimad treatment strategy for these patients. Between 1966 and 2006, 117 primary
breast cancer patients over 80 years of age at diagnosis underwent surgery in the National Cancer Center
Hospital (NCCH). The median age was 82 (range 80-94). Operations were partial resection in 30 (27%), total
resection 73 (62%), axillary lymph node dissection (ALND) in 64 (52%) and sentinel lymph node biopsy in 11
(9%) patients. On pathological diagnosis, the median tumor diameter was 2cm (range 0.2-5). Histological
types were invasive ductal carcinoma in 73 (62%) and mucinous carcinoma in 16 (14%). Estrogen receptor
(ER) and Progesteron receptor '(PgR) were positive in 66 (57%) and 44 (38%) patients, respectively.
Twenty-nine (44%) of 66 patients with ER-positive tumors received adjuvant hormone theraby and 10 (33%)
of 30 patients who underwent partial resection received radiation therapy. The median overall survival time
was 70 months. Clinical staging, distant and/or local metastasis and the number of axillary lymph node
metastases were important predictors of overall survival (0S). ALND and/or SLNB were not important
predictors of OS. In N0 patients with ER-positive tumors, the adjuvant hormone therapy was not an
important predictor of OS. In elderly breast cancer patients over 80 years of age, the predictor of OS was
not ALND but the number of ALN metastases, similar to that in young age. Adjuvant hormone therapy did
not affect OS in NO patients.

Key words : The elder breast cancer, Hormonal therapy, Prognosis
Jpn ] Breast Cancer 23 (2) : 118~122, 2008
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Sentinel Lymph Node Biopsy is Feasible for Breast Cancer Patients

after Neoadjuvant Chemotherapy

Takayuki Kinoshita

Division of Surgical Oncology National Cancer Center Hospital

Background: Despite the increasing use of both sentinel lymph node (SLN) biopsy and neoadjuvant
chemotherapy (NAC) in patients with operable breast cancer, information on the feasibility and accuracy
of sentinel node biopsy following neoadjuvant chemotherapy is still quite limited. Therefore, we investi-
gated the feasibility and accuracy of sentinel lymph node biopsy for breast cancer patients after NAC.

Methods: A otal of 104 patients with Stage II and III breast cancers, previously treated by NAC, were
enrolled in the study. All patients were clinically node-negative after NAC. The patients underwent SLN
biopsy, which involved a combination of an intradermal injection of radiocolloid and a subareolar injection
of blue dye over the tumor. This was followed by completion axillary lymph node dissection (ALND).

Results: SLN could be identified in 97 of 104 patients (identification rate, 93.3%). In 93 of the 97
patients (95.9%), the SLN accurately predicted the axillary status. Four patients’ SLN biopsies were false
negative, resulting in a false-negative rate of 10.0%. The SLN identification rate tended to be lower among
patients with T4 primary tumors prior to NAC (62.5%).

Conclusiom The SLN identification and false-negative rates were similar to rates in non-neoadjuvant
studies. The SLN accurately predicted metastatic disease in the axilla of patients with tumor response fol-

lowing NAC.
Breast Cancer 14:10-15, 2007.

Key words: Sentinel node biopsy, Neoadjuvant chemotherapy, Breast cancer, Intradermal injection

Introduction

Currently, the status of the axillary lymph
nodes is the most important prognostic indicator
for breast cancer and helps guide the physician in
adjuvant therapy. More than 40 peer-reviewed
pilot studies, published between 1993 and 1999,
have established the validity of the SLN biopsy
technique for clinically node-negative breast can-
cer” and SLN biopsy has become the standard of
care for axillary staging in such patients.

Recent studies report identification rates
greater than 90% and false-negative rates ranging

Reprint requests to Takayuki Kinashita, Division of Surgical Oncolo-
gy National Cancer Center Hospital, 5-1-1, Tsukiji Chuo-ku, Tokyo
104-0045, Japan

E-mail: takinosh@nce.go.jp

Abbreviations:

SLN, Sentinel lymph node; NAC, Neoadjuvant chemotherapy:
ALND, Axillary lymph node dissection
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from 2 to 10%*”. To ensure a high SLN identifica-
tion rate and a low false-negative rate, some rela-
tive contraindications for SLN biopsy have been
established, including T3 or T4 tumors, multicen-
tric or multifocal lesions, a large biopsy cavity, pre-
vious axillary surgery, previous chest-wall irradia-
tion, and NAC*?,

The application of SLN biopsy in NAC patients
may identify, as in non-neoadjuvant chemotherapy
groups, patients who do not necessarily require an
ALND. Several studies have evaluated the use of
SLN biopsy in patients with breast cancer after
NAC, but the results have been varied and incon-
clusive®™,

Recently, the American Society of Clinical
Oncology panel concluded that there are insuffi-
cient data to recommend SLN biopsy for patients
receiving preoperative therapy, although SLN

. biopsy after preoperative systemic chemotherapy

is technically feasible'. It is possible that the
tumor response to chemotherapy may alter or
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interrupt the lymphatic drainage, thus causing
lower SLN identification rates and higher false-
negative rates than in non-neoadjuvant studies.
We hypothesize that the lymphatic flow within the
skin lesion overlying the tumor is less damaged
by chemotherapy than that in the parenchyma
surrounding the tumor, except in T4 tumors.
Thus, the usefulness of SLN biopsy with intrader-
mal radiocolloid injection for patients with NAC-
treated breast cancer has yet to be established.

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

Patients and Methods

Between May 2003 and October 2005, 104
patients with T2-4N0-2 breast cancer underwent
NAC with SLN biopsy plus ALND performed by a
single surgeon. The pathologic diagnosis was
established by core needle biopsy in all patients
prior to NAC.

Patients under 65 of age received four cycles of
5FU (500mg/m®) / epirubicin (100mg/m?) /
cyclophosphamide (500mg/m’) (FEC), plus
twelve weekly cycles of paclitaxel (80mg/m?).
Patients over 65 years of age received twelve
weekly cycles of paclitaxel (80mg/m’) alone. After
NAC, we enrolled the 104 clinically node-negative
patients into this study.

Lymphatic mapping was performed using a 3
ml combination of blue dye (Patent blue V¥, TOC
Ltd., Tokyo, Japan) and 30-80 megabecquerels of
technetium-99m-labeled Phytate (Daiichi RI Labo-
ratory, Tokyo, Japan), One day prior to surgery,
the radiotracer was intradermally injected into the
area overlying the tumor, while blue dye was intra-
operatively injected into the subareolar site. For
nonpalpable lesions, injections were performed
using mammographic or ultrasonic needle local-
ization. Sentinel lymph nodes were identified as
blue stained, radioactive, or both. SLN biopsy was
then followed by a standard level I/II ALND. For
32 patients, lymphscintigraphy was also per-

formed prior to NAC, and was compared to lym-.

phatic mapping after NAC.

All sentinel nodes were histologically evaluated
by creating 3-5 mm serial sections and staining
with hematoxylin and eosin (H&E). Lymph nodes
submitted as part of the axillary dissection were

Table 1. Patient demographics

Number of patients

Age (years)

Mean 50.2

Range 2777
Clinical tumor size (cm) *

Mean 4.89

Range 2512
Tumor classification®

T2 61 (58.7%)

T3 35 (33.6%)

T4 B( 7.7%)
Lymph node status*

NO 54 (52.0%)

N1 40 (38.5%)

N2 10 { 9.5%)
Tumor type

Invasive ductal 102 (98.1%)

Invasive lobular 2( 1.9%
Type of NAC

FEC plus paclitaxel 100 (96.2%)

paclitaxel alone 4( 3.8%)
Clinical response of the tumor

CR 55 (52.9%)

PR 41 (39.4%)

SD 8(7.7%)
Pathological response of the tumor

pCR 23 (22.1%)

pPINV 81 (77.9%)
Pathological nodal status

Negative 60 (57.7%)

Positive 44 (42.3%)
"Before NAC.

PCR = pathological complete response; pINV = pathological
Invasive,

CR = Complete response; PR = Partial response; SD= Stable
disease

submitted in their entirety and evaluated using
standard H&E staining,

Results

The patient characteristics, type of chemother-
apy, clinical response of the tumor, and pathologi-
cal findings are summarized in Table 1. All
patients underwent breast-conserving therapy or
mastectomy and were clinically node-negative at
the time of operation.

Based on lymphscintigraphy studies before
and after NAC, the results of lymphatic mapping
were quite similar in 30/32 patients, as shown in
Fig 1. SLN were not detected in two cases with a
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Fig 1. Lymphscintigraphy before and after NAC (la and 1b, respectively) revealed one sentinel
node at the axilla. The bone scintigram was performed simultaneously to detect bone

metasiasis.

Table 2. Results of sentinel node biopsy

Table 4. Comparison of lymph node status of SLNs
and non- SLNs among tumor classifications

Number of patients before NAC

Total no. of patients 104 T2 (n=59) T3/T4 (n=38)
SLN identified 97 (93.4%)
SLN positive 36 (34.6%) Non- SLN status
SLN was only positive lymph node 16 (44.4%) SLN Positive Negative Positive N -
SLN identification method g

Radiocolloid and blue dye 91 (87.5%) Positive 7 7 13 9

Blue dye only 13 (12.5%) Negative 2 43 2 14

SLN identified, SLN identified,
Table 3. Comparison of lymph node status of SLNs 59/61 (97%) 38/43 (88%)
and non-SLNs (n=97) False-negative rate,  False-negative rate, 8%

Non-SLN status
SLN status Positive Negative
Positive 20 16
Negative 4 57

False-negative rate, 10%; overall accuracy, 96%;
negative predictive value, 93%; positive predictive value, 100%

T4d primary tumor.

As seen in Table 2, the overall SLN identifica-
tion rate was 93.4% (97 of 104). Of the 97 patients
in whom an SLN could be identified, 36 (34.6%)
had positive SLNs. In 16 of these patients (44.4%),
the SLN was the only positive node. SLNs were
identified by both radiocolloid and blue dye in 91
patients (87.5%) and by blue dye alone in 13
patients (12.5%). .

The pathological status of the SLNs and non-
SLNs is outlined in Table 3.

The SLNs accurately predicted axillary status
in 93/97 patients (95.9%). Four patients had false-

12

13%

negative SLN biopsies, a false-negative rate of
10.0% (4/40). Fifty-seven patients had pathologi-
cally negative SLN or non-SLN.

The pathological status of the SLNs and non-
SLNs was analyzed according to tumor classifica-
tions before NAC, clinical lymph node status
before NAC, and the response of the tumor after
NAC.

In T2 tumors before NAC, the SLN identifica-
tion rate was 97% (59 of 61), and 2 patients had
false-negative SLN biopsies, or a false-negative
rate of 13%. In T3 and T4 tumors, the results were
88.4% (38 of 43) and 8%, respectively (Table 4).
The SLN identification rate tended to be higher in
patients with a T2 primary tumor before NAC
than in those with T3/T4 primary tumor before
NAC, but the difference was not statistically sig-
nificant.

In the SLN biopsy results, there was no signifi-
cant difference between nodal status prior to
NAC.
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Table 5. Comparison of lymph node status of SLNs and
non- SLNs among nodal status before NAC

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

NO (n=52) N1/N2 (n=45) CR (n=50) PR/SD (n=47)
Non- SLN status Non- SLN status
SLNstatus  Positive Negatve Positive Negative SLN status  Positive Negative Positive  Negative
Positive 4 8 16 8 Positive [ 5 14 11
Negative 2 38 2 19 Negative 2 37 2 20
SLN identified, SLN identified. SLN identified, SLN identified,
52/54 (96%) 45/50 (90%) 50/55 (91%) 47/49 (96%)
False-negative rate, False-negative rate, 7% False-negative rate,  False-negative rate, T%
14% 15%

Table 7. Success rate of sentinel node identification according to tumor characteristics

No. of Atempted Success Rate (%) P
Tumor classification
T2 61 97T % N.S.
T3 35 94%
T4 8 63%
Clinical nodal status
Negative 54 96 % N.S.
Positive 50 90 %
Clinical tumor response
CR 55 91% N.S.
PR/SD 49 96 %
Pathological tumor response
pCR 23 91% NS
pINV 81 94 %

In the patients with clinically negative lymph
nodes (NO) before NAC, the SLN identification
rate was 96.3% (52 of 54), and two patients had a
false-negative SLN biopsy, a false-negative rate of
14%. In the patients with clinically positive lymph
nodes (N1/N2), the results were 90% (45 of 50)
and 7%, respectively (Table 5). In the SLN biopsy
results, there was no significant difference
between nodal status prior to NAC,

For patients with complete tumor response
(CR) after NAC, the SLN identification rate was
91,0% (50/55) and two patients had false-negative
SLN biopsies, resulting in a false-negative rate of
15%. For patients with partial tumor response
(PR) and stable disease (SD), the results were
96.0% (47/49) and 7%, respectively (Table 6). The
SLN identification rate tended to be lower,
although the difference was not statistically signif-
icant, after NAC in patients with CR after NAC as
compared to those with PR and SD.

There was no significant difference in the false-

negative rate according to the tumor classification
before NAC, the clinical lymph node status before
NAC, or the tumor responses after NAC.

There was also no significant difference in the
success rate of SLN identification according to
tumor classifications before NAC, the clinical
lymph node status before NAC, the clinical
response of the tumor after NAC, or the pathologi-
cal response of the tumor after NAC, although the
success rate tended to be lower in patients with a
T4 primary tumor (Table 7).

Discussion

Although the use of SLN biopsy has dramati-
cally increased over the past several years, and
some experienced surgeons are performing this
procedure without completing axillary dissection,
itis unlikely that SLN biopsy will become the gen-
erally accepted standard of care in axillary staging
until results from ongoing randomized trials
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Table 8. Studies of SLN biopsy after NAC

Sentinel Lymph Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy

No (%) of

No. of Tumeor successful SLN  False

parients  Stage size cm) biopsies negative (%)
Breslin et a1 2000 * 51 1 orIII 50 43 (843) 3(12
Miller et al, 2002 ' 35 T1-3N0 35 . 30 (86.0) o(o
Stearns et a1.2000 * k7| T34, any N 50 29 (85.0) 3(14)
Haid et al 2001 " 33 T1-3, any N 33 29 (B20) o(0
Julian et al 2002 * 3l lor 1 NS 29 (935) o(0
Tafra et al 2001 ” 29 Any T, NO NS 27 (93.0) o(0
Nason et al 2000 " 15 T2-4, NO NS 13 (87.0) 3333
Shimazu et al,2004 * A7 1 or 111 45 44 (93.6) 4012)
Current study 104 T2-4, any N 49 97 (93.0) 4 (10

demonstrate the equivalence of this procedure
with axillary dissection in terms of axillary recur-
rence and overall survival. At the same time, it is
unlikely that the value of sentinel node biopsy fol-
lowing NAC will be established"”. The main reason
for this is that only a small proportion of operable
breast cancer patients currently receive NAC,
making a randomized trial quite difficult. Another
reason is that when the results from the ongoing
randomized trials are disclosed, if they are favor-
able towards the SLN biopsy procedure, the
majority of surgeons will extrapolate the applica-
bility of these results to patients who have
received NAC. Thus, it is quite possible that
demonstrating the feasibility and efficacy of SLN
biopsy after NAC will depend on the retrospective
data of single-institution experiences.

NAC can reduce tumor size and significantly
increase the ability to perform breast-conserving
therapy'*'™. After NAC, axillary downstaging is
similarly affected. NAC with anthracycline/
cyclophosphamide-containing regimens has been
shown to neutralize the involved axillary nodes in
about 30% of patients'®. The addition of taxanes to
anthracycline/cyclophosphamide-containing regi-
mens has increased the conversion rate to around
40%'*™. With the number of patients receiving
NAC increasing, the question arises as to whether
SLN biopsy is an option for these patients. We
summarize the studies regarding SLN biopsy after
NAC in Table 8, but they are inconclusive®'.
Breslin et al.” reported a study of 51 patients who
underwent SLN biopsy after NAC and concluded
that SLN biopsy following NAC is accurate. They
had an identification rate of 84.3% and a false-nega-
tive rate of 12.0%. Nason ef al."” reported a smaller

14

number of patients who hard received NAC, and
their identification and false-negative rates were
87.0% and 33.3%, respectively. They concluded that
SLN biopsy resulted in an unacceptably high false-
positive rate. However, in these small series, even
1 or 2 patients with false-negative SLNs can great-
ly affect the conclusions in a different direction.
We report here a study of 104 patients who
received NAC and had an identification rate of
93.4% and false-negative rate of 10.0%. We con-
clude in our study that SLN biopsy after NAC is
accurate and feasible even for large tumors and
patients with positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients
who have had their axillary lymph node status
downstaged by NAC, tumors 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
might then cause an increased false-negative rate
for SLN biopsy and a decreased identification rate
of SLN biopsy. However the hypothesis of the pre-
sent study is that the lymphatic flow around skin
lesions is rich and less influenced by the effects of
chemotherapy and tumor size than that in the
parenchyma surrounding the tumor. The lymph-
scintigraphy in this study results before and after
NAC demonstrated that the effect of NAC did not
at all change the lymphatic flow of the breast.

The results of our study suggest that SLN biop-
sy after NAC using intradermal injection of radio-
colloid is feasible and can accurately predict axil
lary lymph node status for patients with clinically
negative lymph node status following NAC. This
procedure could help patients who have had their
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axillary lymph node status downstaged from posi-
tive to negative and patients with large tumors
qualify as appropriate candidates for SLN biopsy.
Further, multicenter studies, involving a larger
number of patients from a variety of clinical loca-
tions, will be required to fully establish the feasi-
bility and accuracy of SLN biopsy for patients with
breast cancer who have been treated with NAC.

References

1) Cody HS 3rd: Clinical aspects of sentinel node biopsy.
Breast Cancer Res 3:104-1088. 1B, 2001.

2) Cody HS, Borgen PI: State-of-the-art approaches to
sentinel node biopsy for breast cancer: study design,

atient selection, technique and quality control at
emorial Sloan-Kettering Cancer Center. Surg Oncol
8:85-91, 1999,

3) Krag D, WeaverD, Ashikaga T, Moffat F, Klimber
VS, Shriver C, Feldman S, Kusminsky R, Gadd M,
Kuhn ], Harlow S, Beitsch P: The sentinel node in
breast cancer-a multicenter validation study. N Eng/ ]
Med 339:941-946, 1998.

4) Anderson BO: Sentinel lymphadenectomy in breast
cancer: an update on NCCN Clinical Practice Guide-
lines. J Natl Compr Cancer Network 1 Suppl 1:564-70,
2003.

5) Reintgen D, Giuliano R, Cox C: Lymphatic mapping
and sentinel lymph node biopsy for breast cancer.
Cancer /8 Suppl 1:515-21, 2002.

6) Breslin TM, Cohen L, Sahin A, Fleming JB, Kuerer
HM, Newman LA, Delpassand ES, House T, Ames
FC, Feig BW, Ross MI, Singgletary SE, Buzdar AU,
Hortobagyi GN, Hunt KK: Sentinel lymph node biop-
sy in accurate after neoadjuvant chemotherapy for
breast cancer. J Clin Oncol 18:3480-3486, 2000.

7) Miller AR, Thompson VE, Yeh IT, Alrakwan A,
Sharkey FE, Stauffer ], Otto PM, Mckay C, Kahlen-
berg MS, Phillips WT, Cruz AB Jr: Analysis of sen-
tinel lymph node mapping with immediate pathologic
review in patients receiving preoperativg chemothera-
pgo fzar breast carcinoma. Ann Surg Oncol 9:243-247,
2002.

8) Stearns V., Ewm_l%CA. Slake R,Panannen MF, Hayes
DF, Tsangaris TN: Sentinel lymphadenectomy after
neoadjuvant chemotherapy for breast cancer may reli-
ably represent the axilla except for inflammatory
breast cancer. Ann Surg Oncol 9: 235-242, 2000.

9) Haid A, Tausch C, Lang A, Lutz ], Fritzsche H,
Prschina W, Breitfellner G, Sege W, Aufschnaiter M.,
Sturn H, Zimmermann G: Is sentinel lymph node
biopsy reliable and indicated after preoperative
chemotherapy in patients with breast carcinoma?
Cancer 92:1080-1084, 2001.

10) Julian TB, Patel N, Dusi D, Olson P, Nathan G, Jas-
nosz K, Isaacs G, Wolmark N: Sentinel node biopsy
after neoadjuvant chemotherapy for breast cancer.
Am ] Surg 182:407-410, 2001.

11) Julian TB, Dusi D, Wolmark N: Sentinel node biopsy
after neoadjuvant chemotherapy for breast cancer.
Am J Surg 184:315-317, 2002.

12) Tafra L, Verbanac KM, Lannin DR: Preoperative
chemotherapy and sentinel lymphadenectomy for
breast cancer. Am J Surg 182:312-315, 2001.

13) Nason KS, Anderson BO, Byrd DR, Dunnwald LK,
Eary JF, Mankoff DA, Livingston R, Schimidt RA,
Jewell KD, Yeung RS, Moe RE: Increased false nega-
tive sentinel node biopsy rates after preoperative
chemotherapy for invasive breast carcinoma.
89:2187-2194, 2000.

14) Shimazu K, Tamaki Y, Taguchi T, Akazawa K, Inoue
T, Noguchi S: Sentinel lymph node biopsy using peri-
areolar injection of radiocolloid for patients with
neoadjuvant chemotherapy-treated breast carcinoma,
Cancer 100:2555-2561, 2004.

15) Lyman GH. Giuliano AE, Somerfield MR, Bensen AB,
Bodurka DC, Burstein HJ, Cochran AJ, Cody III HS,
Edge SB, Galper S, Hayman JA, Kim TY, Perkins CL,
Podoloff DA, Sivausbramaniam VH, Turner RR, Wakl
R, Weaver RW, Wolff CA, Winer EP: American Soci-
ety of Clinical Oncology guideline recommendations
for sentinel lymph node biopsy in early-stage breast
cancer. JCO 23:2540-2545. 2005.

16) Fisher B, Brown A, Mamounas E, Wieand S,
Robidoux A, Margolese RG, Cruz AB Jr, Fisher ER,
Wicferham DL, Wolmark N, DeCillis A, Hoehn JL,
Lees AW Dimitrov NV: Effect of preoperative
chemotherapy on local-regional disease in women

with operable breast cancer: findings from the
National Surgical Adjuvant Breast and el Project
B-18. J Clin Oncol 15:2483-2493, 1997.

17) Hutcheon AW, Heys SD, Miller ID: Improvements in
survival in patients receiving primary chemotherapy
with docetaxel for breast cancer: a randomized con-
trol trial. Presented at the 24th Annual San Antonio
Breast Cancer Symposium. San Antonio, Texas,
December 2001.

18) O'Hea BJ, Hill AD, El-Shirbiny AM, Yeh SD, Rosen
PP, Coit DG, Borgen PI, Cody HS 3rd: Sentinel
lymph node biopsy in breast cancer: Initial experi-
ence at Memorial Sloan-Kettering Cancer Center. /
Am Coll Surg 186:423-427, 1998.

18) Mamounaus E, Brown A, Smith R: Accuracy of sen-
tinel node biopsy after neoadjuvant chemotherapy in
breast cancer: update results from NSABP B-27. Proc
Am Soc Clin Oncol 21:36a, 2002.

20) Gianni L, Baselga H, Eiermann W: First report of
European Cooperative Trial in operable breast cancer
(ECTO): effect of primary systemic therapy (PST) on
local-regional disease. Proc Am Soc Clin gncof 21:34a,
2002.



Breast Cancer
Vol. 14 No. 4 October 2007

Case Report

Brain Metastases after Achieving Local Pathological Complete
Responses with Neoadjuvant Chemotherapy

Shunsuke Tsukamoto, Sadako Akashi-Tanaka, Tadahiko Shien, Kotoe Terada, Takayuki Kinoshita
Breast Surgery Division, National Cancer Center hospital, Tokyo, Japan

Background: We encountered two patients with inflammatory breast carcinoma who developed
symptomatic brain metastases after achieving local pathological complete responses (pCR) with neoadju-

vant chemotherapy (NAC).

Case presentations: The first patient is a 39-year-old woman (Case 1), who underwent NAC with
AC (doxorubicin + cyclophosphamide) followed by weekly paclitaxel. After achieving a clinical CR (cCR),
we conducted a modified radical mastectomy. Pathological evaluation confirmed no residual malignant
cells within the breast tissue or lymph nodes. However, she developed neurological symptoms from
brain metastases one month postoperatively. The second patient is a 44-year-old woman (Case 2). Again,
no residual malignant cells were detected within the breast tissue or lymph nodes following NAC, but the
patient developed symptomatic brain metastases eight months postoperatively. When primary breast
tumors are locally advanced, it may be worthwhile to rule out brain metastases even if pCR is obtained

after NAC.
Breast Cancer 14:420-424, 2007.
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Introduction

Neoadjuvant chemotherapy (NAC) is a stan-
dard treatment option for patients with locally
advanced and/or inflammatory breast cancers.
The outcomes of patients achieving pCR of their
primary tumors are significantly better than those
with residual disease'”. Here, we introduce two
patients who developed symptomatic brain metas-
tases shortly after documented pCRs following
NAC and surgery.

Case Report
Case 1

A 39-year-old premenopausal woman sought
medical attention for erythematous induration of

Reprint re%umh to Sadoko Akashi-Tancka, Breast surgery division,
National Cancer Center hospitol, 5-1-1 Tsukiji, Chuoku, Takye,
1040045, Japan.
Abbreviations:
PCR, Patholegical complete m;fﬂnm: NAC, neoadjuvant
¥i

chemotheropy; US, ultrasonogra CT, Computed tomogro-
phy; MRI, Magnefi imaging

Received September 11, 2006; accepted May 14, 2007

420

her left breast. With a working diagnosis of
inflammatory breast cancer, fine needle aspiration
cytology revealed adenocarcinoma. The patient
was referred to the National Cancer Center Hospi-
tal for further treatment in February 2005. Physi-
cal examination revealed an indistinct 12 cm mass
in the upper area of the left breast, and the sur-
face of this lesion exhibited a peau d'orange
appearance. Axillary and supraclavicular lymph
nodes were palpable and measured 4 and 2 cm in
diameter, respectively. The axillary lymph node
was fixed to the surrounding tissue. Ultrasonogra-
phy (US) revealed a 7 cm breast mass with der-
mal thickening, edematous subcutaneous tissue,
and enlarged lymph nodes (Fig 1a). These find-
ings were also observed on computed tomogra-
phy (CT) and magnetic resonance imaging (MRI).

Core needle biopsy led to a pathological diag-
nosis of invasive ductal carcinoma (grade 3,
nuclear grade 3, and HER-2 negative) (Fig 2a).
The tumor was negative for both estrogen and
progesterone receptors. Chest X-ray, bone scintig-

" raphy, abdominal US, and chest and abdominal

CT revealed no distant metastases. Due to the
presumed low incidence of brain metastases at
this clinical stage, brain imaging was not done at



Breast Cancer Vol. 14 No. 4 October 2007

Fig 1. (a) US reveals a 7 cm breast mass with overlying skin
thickening, edematous subcutaneous tissue. (b) US reveals no
residual tumor following neoadjuvant chemotherapy.

this point. Inflammatory breast cancer of the left
breast was initially diagnosed, T4dN3MO, Stage
IIIC, according to the general rules for clinical
and pathological grading of breast cancers”. She
received NAC from February to July consisting of
doxorubicin and cyclophosphamide (60/600
mg/m°) 4 times every 3 weeks, followed by pacli-
taxel (80 mg/m’) weekly for 12 weeks. Following
NAC, only induration of her left breast was appar-
ent upon physical examination, and no breast
masses or axillary lymph nodes were detected by
US (Fig 1b) and CT. Additionally, serum levels of
tumor markers (CEA, CA 153, ST 439) remained
within normal limits before and after chemothera-
py. We subsequently conducted a modified radical
mastectomy in August, and no malignant cells
were detected in the resected breast tissue and
dissected axillary lymph nodes (Fig 2b). However,
the patient presented with vertigo and severe
headache prior to the initiation of radiotherapy to
the left chest wall in September. Brain MRI

4 = e .

Fig 2. (a) Core needle biopsy reveals invasive ductal carcino-
ma, grade 3, nuclear grade 3. (b) No residual tumor is detect-
ed. The presence of inflammatory cells surrounding a duct
with an increased number of enlarged capillary vessels, typical
after tumor disappearance, is observed. (hematoxylin-eosin
staining, * 100).

revealed multiple metastatic lesions in her right
frontal lobe, temporal lobe, and bilateral cerebel-
lum (Fig 3). To control her symptoms, whole-
brain radiotherapy with a total dose of 30 Gy/10
fractions was incorporated in October. However,
her condition deteriorated, and she expired in
December.

Case 2

A 44-year-old premenopausal woman was seen
at a nearby hospital with a chief complaint of an
erythematous enlarged right breast. Inflammato-
ry breast cancer was suspected, so she was
referred to our institution in December 2004,

On initial examination, the right breast was
firm, erythematous, and edematous with a thick-
ened dermis. Axillary and supraclavicular lymph
nodes were palpable and measured 5 cm and 1 cm
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Fig 3. The metastatic lesions exhibited high signal intensity
in the right temporal lobe by T1 weighted MRL

in diameter, respectively. CT showed a large right
breast mass with an edematous dermis and subcu-
taneous tissue.Additionally, the axillary and supra-
clavicular lymph nodes were enlarged (Fig 4a).
The specimen obtained by the core needle biopsy
was consistent with an invasive ductal carcinoma
(solid tubular type, grade 3, nuclear grade 3, HER-
2 negative, estrogen and progesterone receptor
negative) (Fig 5a). No metastatic lesions were
detected by bone scintigraphy, chest X-ray, chest
CT, or abdominal US, though diagnostic brain
imaging was not performed at that time. Serum
tumor markers were elevated, with a CEA of 52.4
ng/ml, CA 153 of 279 U/ml, and NCC-ST 439 of
910 U/ml. Inflammatory breast cancer, T4dN3MO0,
Stage ITIC* was diagnosed. She underwent NAC
from December to May 2005, using the same
treatment regimen as Patient 1. Following NAC,
physical examination revealed only induration of
the right breast with slight thickening of the over-
lying skin. CT revealed a slightly enhanced, 3cm
lesion in the breast (Fig 4b) without enlarged
lymph nodes. All tumor markers were within nor-
mal limits after chemotherapy. We performed a
modified radical mastectomy in July, and no tumor
cells were pathologically detected in the breast tis-
sue and axillary lymph nodes (Fig 5b). Following
surgery, we performed local radiotherapy with a
total dose of 60 Gy/30 fractions from August
through October. However, the patient developed
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Brain Metastasis after pCR

Fig 4. (a) CT shows a large right breast mass with overlying
edematous subcutaneous tissue and thickened skin, This is
not the early phase but late phase scan of breast CT, because
only chest CT without an early phase scan was performed to
detect distant metastasis instead of breast CT. (b) CT scan
reveals a mass-like lesion measuring 3 cm, without enhance-
ment, in the right breast.

headache and ambulatory disturbance in early
December. Brain CT and MRI scans performed
in March 2006 detected a tumor measuring 5 cm
in diameter in her right temporal lobe with sur-
rounding edema (Fig 6). A right frontotemporal
craniotomy followed by whole-brain radiotherapy
of 37.5 Gy/15 fractions was carried out from



