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Fig. 1. Recurrence score classified by clinical response,

Tam- and ANZ-treated groups. This tendency was consistent for
different T categories and axillary nodal status.

The median follow-up time was 45 months. There were seven
events including four distant metastasis and three locoregional
recurrences. Patients with a low-risk RS tended to have a longer
relapse-free survival (RFS) than those with an intermediate- and
high-risk RS (5y-RFS; 100% vs. 84%, 73%, respectively, p=0.14 by
logrank trend test) as shown in Fig. 2.

Discussion

This is the first report to evaluate the predictive value of the 21-
gene recurrence score in the NAET setting. A good clinical response
to NAET was associated with a low-risk RS, while disease
progression during NAET was associated with a high-risk RS.
Previous reports suggested that a higher RS was positively associ-
ated with obtaining pCR following neoadjuvant chemotherapy.''?
Therefore, a hypothesis of a new neoadjuvant treatment strategy
for endocrine-sensitive tumors with operable but large breast
cancers may be recommended. For patients with a low-risk RS,
NAET may be recommended. For patients with a high-risk RS,
neoadjuvant chemotherapy is recommended because these
. patients are more likely to have progressive disease during NAET
and to benefit from chemotherapy. For those with an intermediate-
risk RS, since the response rate was as low as the high-risk group,
neoadjuvant chemotherapy may be adequate. However, the data
were not statistically significant, potentially because of the small
sample size. This strategy must be validated in a large prospective
study.

RS consists of proliferation-, estrogen-, HER2- and invasion-
related gene groups. It has been reported that a high RS is corre-
lated with low tubule formation, high nuclear grade, high mitotic
count, ER negativity, PgR negativity, and HER2 positivity." It is well
known that tumors associated with more aggressive characteristics
{poor histologic grade, high proliferation, low ER expression, etc.)
respond well to chemotherapy.>'® By contrast, tumors with lower
proliferation and higher ER expression have been reported to be
most likely to respond to endocrine therapy.”” We speculate that
patients with a low RS respond better to endocrine therapy than
patients with a high RS, because this score integrates genes related

Table 2
Clinical response rates and 21-gene recurrence score by neoadjuvant treatment,
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Fig. 2. Relapse-free survival curves by RS risk groups.

to known predictors and assigns them a quantitative value from
0 to 100. :

The response rates were consistently the same in the neo TAM
and neo ANZ groups. The predictive value of the 21-gene RS assay
for tamoxifen response has been proven in previous studies.’® For
postmenopausal women with hormone-sensitive breast cancer, the
superiority of the aromatase inhibitor to tamoxifen was proven in
adjuvant, neoadjuvant and metastatic settings in many randomized
studies. #8819 This study is the first report that describes a positive
association between RS and ANZ, which is noteworthy.

Of the 87 patients who received NAET, an RS was generated for
only 43 patients, mainly because the paraffin embedded sections
from the core needle biopsies were insufficient to determine an RS.
On the other hand, only four (4.3%) of 95 core needle biopsy
specimens and one (1.2%) of 81 samples had insufficient RNA levels
for testing in previous reports.}*'2 In our study, most of the blocks,
which were taken before the end of 2004 and consisted mainly of
patients in the neo Tam group, had been sliced to make unstained
glass slides several years ago for another study on Ki-67, leaving:
only small fragments of tumor samples for the RS assay. If we had
not used the samples to perform a previous study, we could have
determined the RS in more patients.

Assignificantly larger number of patients in the assessable group
were treated with ANZ and had less lymph node involvement
compared with the non-analyzed group (Table 1). However,
whether patients were treated with ANZ or Tam in this study did
not affect the response rate to NAET for the various RS risk groups
as shown in Table 2. RS was a prognostic factor regardless of the
number of lymph node metastases.?® Therefore, we think the RS
assessable group is the representativeness of all the NAET patients.
It is important to note that future personalized treatments will
require that sufficient samples be obtained at diagnosis.

Patients with a low-risk RS tended to have a more favorable
prognosis than patients with an intermediate- and high-risk RS
after NAET. Approximately 40% of the patients received adjuvant
chemotherapy with a regimen containing anthracycline or classical
CMF after surgery because of poor responses to NAET or lymph
node involvement. Although these patients received heteroge-
neous treatment, RS remained a prognostic factor.

In conclusion, the results of this study indicate that RS may
predict clinical responses to neoadjuvant endocrine therapy not
only with tamoxifen but also with anastrozole. Because this study
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examined a small sample size, these results should be validated in
studies with a larger patient population.
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Abstract

Background The aim of this study was to apply perfusion
techniques to breast tumors using a prototype 256-row
multislice computed tomography (CT) scanner (which
allows a wide range of 128 mm to be scanned and can
provide whole-breast perfusion maps without any dead
angles) to improve contrast and assess the possibility of
precisely depicting the extent of breast cancer.

Patients and methods The study group included seven
patients with breast cancer who were scheduled to undergo
radical surgery and radiotherapy. Dynamic scanning was
performed using a 256-row multislice CT scanner during
normal respiration. V,olume perfusion images of the entire
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breast were obtained using the maximum slope method.
Perfusion map images and early-phase breast CT images at
54 s were compared by means of pathological examination.
Results  All breast cancers could be distinguished from
normal mammary glands based on the perfusion value. The
extent of cancer depicted in perfusion images showed
excellent agreement with the pathology findings for inva-
sive ductal carcinoma and ductal carcinoma in situ. In three
patients, all ductal spread, parts of which were not visu-
alized by early-phase CT, were depicted in volume
perfusion images. Simulation analysis suggested that per-
fusion maps could be generated with fewer scanning
points.

Conclusion The results of the present study suggest that
volume perfusion imaging may be useful for depicting the
extent of breast cancer, with excellent sensitivity. Further
research is needed to determine the clinical relevance of
these findings. '

Keywords Breast cancer - Breast-conserving surgery -
Ductal spread - Multislice CT - Perfusion map

Introduction

At our institution, a prototype 256-row multislice com-
puted tomography (MSCT) scanner was developed, and
short-term operation for system evaluation has been per-
formed. In this scanner, four of the same detectors used in
the currently used 64-row MSCT scanner were arranged
longitudinally to permit’ scanning over a wide range of
128 mm (256 rows x 0.5 mm), at a scanning speed of up
to 0.5 s per rotation. As a result, 256-row CT allows iso-
phasic data to be acquired for almost the entire breast,
without the need to employ the helical scanning method.
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We have previously reported that CT of the breast is
useful for clinical decision making regarding the extent of
breast surgery [1-4]. Due to the increase in the number of
detector rows in CT scanners, the scan speed and scan
range have been increased. However, increasing the num-
ber of detector rows does not lead to a significant
improvement in the contrast between breast cancer and
normal mammary gland tissue. Because CT numbers
(Hounsfield Unit) are evaluated in conventional CT scan-

ning, there is no significant difference between 256-row CT.

and single-slice helical CT in the depiction of the extent of
breast cancer. With regard to sensitivity, it remains at 80—
90% (1, 3-7]. It is therefore considered necessary to
employ image processing techniques, such as the perfusion
technique, which permits depiction of blood flow. Perfu-
sion CT results in quantitative visualization of blood flow
in parenchymal organs, while maintaining high spatial
resolution [8]. By dividing the rate of tissue enhancement
by the blood flow, contrast medium is employed as a

- physiological indicator. The functional images obtained

using this technique may provide higher contrast.

The aims of the present study were to apply perfusion
techniques to breast tumors using a 256-row MSCT scan-
ner and, using volume perfusion maps generated from the
resulting data, evaluate the possibility of precisely depict-
ing the extent of breast cancer—especially in comparison
with CT scanning in the early-enhancement phase.

Patients and methods
Subjects

The study protocol was approved by our institutional

"review board, and written informed consent was obtained

from all patients. Due to the limited period of operation of
the 256-row MSCT scanmer at our institution, seven
patients with breast cancer were enrolled in the study
between July and September 2006. Their mean age was
62 years (range 44-83 years). Five invasive ductal cancers
and two ductal carcinomas in situ were evaluated.

Scan conditions

The CT system emplogled was a prototype 256-row MSCT
scanner (Toshiba Medical Systems Corporation, Tochigi,
Japan). The scan conditions were 256 rows x 0.5 mm,
120 kV, 150-250 mA (depending on patient size), 0.5 s/
rotation, reconstruction kernel FC13 (standard abdominal
reconstruction function), scan field of view (FOV)
400 mm, and display FOV 200 mm. A total of 100 ml of
nonionic contrast medium (300 mg I/ml; Omnipaque 300,
Daiichi Sankyo Co., Tokyo, Japan) was injected at a rate of

3 mV/s. Intermittent dynamic scanning was performed at 16
time points (before contrast medium injection and at 2, 4,
6.5, 9, 12, 15, 18.5, 22, 26, 30, 34.5, 39, 44, 49, and 54 s
after the start of contrast medium injection) during normal
respiration, and time-density curves (TDCs) were
obtained. No delayed-phase scanning was performed in this
study. Simulation analysis was conducted to determine the
optimal scan timing.

Generation of perfusion maps

CT images were acquired and transferred to an image
processing workstation. The acquired images showed a
small amount of displacement due to respiratory motion.
Therefore, the image data were shifted in the X-Y-Z planes
for each time sequence to perform position-matching.

Perfusion analysis was performed using the maximum
slope method. First, a region of interest (ROI) was placed
in an artery near the mammary gland tissues, and the
maximum CT value (peak arterial enhancement) was
measured. The TDCs were then generated for each pixel
from time-sequential images, and perfusion values were
calculated for all pixels using Eq. 1 [8].

) maximum rate of tissue enhancement
Perfusion value = -
- peak arterial enhancement

)

The perfusion values were converted to a 256-level

_ color scale to display perfusion maps with a slice thickness

of 0.5 mm in the window.
Early-enhancement-phase CT -

In conventional CT studies of the breast, scanning is per-
formed 50-60 s after the start of contrast medium injection
to depict the early-enhancement phase [1]. Therefore, the
CT images acquired at 54 s using the 256-row MSCT
scanner were considered to be early-enhancement-phase
CT images.

Results
Evaluation based on perfusion values

The TDCs for the main tumors were generated. A steady
increase was observed in cases 1-4, and an irregular
gradual increase was observed in cases 5-7. The perfusion
values for each case are shown in Table 1. The tumors
could be distinguished based on the perfusion values in all
cases. The perfusion values were 20 or less in normal
mammary gland tissue and greater than 40 in tumors,
including both the invasive and intraductal components.

@ Springer
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g};ﬁbﬂi‘;ﬁusmn values Case no. Pathology Normal mammar)‘l gland Tumor
Invasive Intraductal LN
component component
1 IDC 5-10 111 . NA 150
2 DCIS -5 NA 42
3 IDC with DS 5 95-106 80 °
4 IDC with DS 10-20 194 NA
5 IDC with DS 5 52 3743
6 IDC 10 48 NA
DS ductal spread, NA not 7 DCIS 10-20 NA 140

applicable, LN lymph node

In general, the perfusion values tended to be slightly lower
in the intraductal components than in invasive tumors.

Pathology findings and relationships with CT findings

In three patients with a pathologically demonstrated ductal
spread, its extent was clearly depicted in the perfusion map
images, parts of which could not be depicted by early-
enhancement-phase CT. These images showed good
agreement with the pathology findings (Figs. 1, 2, 3). In the
four patients with localized tumors, including two with
ductal carcinoma in situ, the tumor regions were the same
in the perfusion map images, early-phase CT images, and

- pathology specimens. These results suggest that volume
perfusion map imaging using a 256-row MSCT scanner can
more precisely depict the extent of the ductal spread than
conventional breast CT imaging.

Simulation for reduction of scan time points

The exposure dose was 43.7-45 mSv. To reduce the
number of scan time points and the exposure dose, we
calculated the variation rate of the TDC gradient to
determine the perfusion value. The time points at 4, 6.5,
9.0, and 12.0 s were used as the start points of the TDC
gradient, and those at 39.0, 44.0, and 49.0 s were used as
the end points. The time point at 0 s was defined as the
base value, and the data obtained at these eight points was
used to calculate the TDC gradient. The variation rates
from the original TDC gradients in each case were 0.7, 2.8,
1.65, 1.5, 2.3, 6.4, and 12.9%, respectively. The variation
rates for evaluation of the intraductal component in cases
three and four were 2.5 and 3.3%, respectively. The con-
sistency of the graphs in patients showing a steady increase
in the TDCs was ensured by performing position matching
of the image data. However, in cases 6 and 7, which
showed an irregular gradual increase in the TDCs, the
variation rates were greater than 6%, which was probably
attributable to shifting of the ROIs due to respiratory

@_ Springer

Fig. 1 A 44-year-old woman with invasive ductal carcinoma of the
breast. a Panoramic view of the tumor in the resected tissues. b CT
image in the early-enhancement phase. Tumor tissues extending to the
left from the main tumor are not depicted. ¢ Perfusion map image.
The tumor tissues (including the tumor on the left side that could not
be visualized in the early-enhancement phase) are clearly depicted
(pink arrow), showing good agreement with the pathology findings

motion that could not be completely corrected. We spec-
ulate that breath-holding may reduce the variation rates,
and the results suggest that comparable results could be
obtained by performing scanning eight times with breath-
holding.
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Fig. 2 A 60-year-old woman
with invasive ductal carcinoma
of the breast. a Image showing
resected tissues only. Pink lines
invasive ductal carcinoma.

- Green lines lesion with ductal
spread. b Three-dimensional CT
image in the early-enhancement
phase. ¢ Perfusion image.

d Fusion image combining the
images shown in b and ¢. The
lesion with ductal spread
located on the side toward the
nipple from the main tumor
could be depicted only in the
perfusion map image (pink
arrows)

Fig. 3 A 45-year-old woman
with invasive ductal carcinoma
of the breast. a Image showing
resected tissues only. Red lines
tumor invasion. Green lines
lesion with ductal spread.

b Three-dimensional CT image
in the early-enhancement phase
(generated by the volume-
rendering method). The
intraductal component
extending from the main tumor
toward the nipple is depicted;
the extent of tumor tissue on the
right side of the tumor mass is
not depicted (pink arrows). ¢
Perfusion map image. The
tumor tissues (including the
ductal spread extending to the
right of the main tumor that
could not be depicted in the
early-enhancement phase) are
clearly depicted (pink arrows),
showing good agreement with
the pathology findings

@ Springer
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Discussion

The results of the present study suggest that perfusion CT
can depict the extent of breast cancer more precisely-than
conventional breast CT in the early-enhancement phase,
especially in patients with ductal spread. Perfusion pro-
cessing was performed for the data acquired by 256-row
CT to obtain functional images. As a result, the tissue
resolution was increased, making it possible to visualize
small lesions, as shown in Figs. 1, 2, and 3. One reason for
being able to visualize such small lesions was the inte-
gration effect of aggregate time. Then the total amount of
information became big. These findings suggest that CT
images can be improved not only in terms of spatial res-
olution by employing a larger number of detector rows, but
also in terms of contrast levels by performing image pro-
cessing, which may lead to higher sensitivity.

Precisely determining the extent of primary breast can-
cer before surgery is essential for achieving local control
and an acceptable cosmetic result [9-11]. While breast
MRI is known to be useful for assessing the extent of
cancer, it requires both a dedicated breast coil and radiol-
ogists who are experts in breast imaging and familiar with
_ the optimal imaging sequences and other technical details

related to image interpretation [12]. Moreover, the shape of
the breast in MRI images obtained in the prone position
differs from that in the supine position during surgery.
Breast CT images acquired in the supine position therefore
provide more accurate information for surgical planning [1,
9]. Some studies have reported that MSCT images can be
used to assess the extent of breast cancer with a high degree
of accuracy [5-7, 13]. In another study, CT and MRI
examinations were performed to assess the extent of cancer
in the same patient, and the results showed that the MR
images were superior or equal to the CT images in terms of
sensitivity, that the CT images were superior in terms of
specificity, and that the MR images and the CT images
were equal in terms of diagnostic accuracy [14—16]. Recent
improvements in MRI systems have led to an increase in
the specificity of MRI images. Determining whether CT
perfusion maps are superior to MR images for evaluating
the extent of cancer is a subject for future research.

Only one recent report has described the usefulness of
perfusion CT in patients with breast cancer [17]. The
patients were examined using a 16-row MSCT scanner, and
perfusion maps were obtained over a range of 8 mm. That
study suggested the feasibility of breast cancer perfusion
and reported differences in the perfusion values among
histological subtypes. ‘

One disadvantage of breast CT is radiation exposure.
Scanning with the 256-row MSCT scanner was performed
in patients at 16 time points from 0 to 54 s at 43.7-45 mSv.
Simulation analysis suggested that the exposure dose could

@_ Springer

be reduced by half (to 20 mSV) if scanning were performed
eight times with breath-holding. In addition, it is thought
that the linear high-perfusion areas observed at the borders
represented artifacts due to respiratory motion. It is there-
fore expected that clearer images could be obtained with
breath-holding. At time points of 12.0 s or earlier and at
39.0 s or later, which were used in the simulation, if
scanning were performed with breath-holding in the
inspiratory phase, it might be possible to reduce the fluc-
tuation in TDCs, permitting perfusion maps of equivalent
level to be generated and images with fewer artifacts to be
obtained. In the future, it should become possible to obtain
clearer images with reduced exposure dose by taking these
scan conditions into consideration,

This pilot study with 256-row MSCT is the world’s first
trial. We synchronized the timing for scan, injection speed,
and perfusion analysis algorithm (maximum slope
method), all of which have been used for liver cases. It
remains a matter of discussion whether to evaluate an
optimum model for outflow of contrast medium, injection
speed, and scan timing.

Conclusion

The results of this pilot study suggest that volume perfu-
sion images (as functional images) acquired using 256-row
CT may be useful for depicting, with higher sensitivity, the
extent of breast cancer. Further research is needed to val-
idate these results.
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A Case of Ductal Carcinoma In Situ of the Breast

Figure 1.

Figure 2.

A 55-year-old woman underwent a follow-up study 3 years after left mastectomy for ductal carcinoma in situ (DCIS). On
ultrasonography (US), a line of small hypoechoic areas was found in the right breast (Fig. 1), which was not shown on
mammography. On magnetic resonance imaging (MRI), an irregularly enhanced segmental tumor with 2 maximum length of
7 cm was demonstrated in the right upper outer quadrant (Fig. 2). Vacuum-assisted core biopsy of the tumor under
US-guidance revealed DCIS. She underwent right mastectomy with sentinel node biopsy. The sentinel nodes were negative for
cancer. The histopathological extension ‘of the tumor was more precisely predicted on MRI than on US.,

In review of 137 patients with DCIS, we also found that the histopathological extension of the tamor was more precisely
predicted on MRI than on mammography or US. Although microcalcification on mammography is considered a key finding
for detecting DCIS, MRI might be an essential imaging study for patients with DCIS.

Miwa Yoshida and Takayuki Kinoshita
Breast Surgery Division

National Cancer Center Hospital
Tokyo, Japan
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Abstract Primary small cell carcinoma of the breast is a
very rare disease, and only a few case reports have
described small cell carcinoma of the breast that responds
to chemotherapy. Here, we report a case of primary small
cell carcinoma of the breast that was treated with surgery
and chemotherapy for postoperative local recurrence in the
chest wall and metastasis to the liver. The metastatic
lesions showed a partial response (PR) to carboplatin and
irinotecan, but did not respond to subsequent Taxotere and
doxifluridine (5-DFUR) treatment. We then treated the
metastatic lesions with CBDCA and etoposide (VP-16),
and were able to stop disease progression. Small cell car-
cinoma of the breast is as aggressive as its pulmonary
counterpart. Therefore, the best therapy for primary small
cell carcinoma of the breast may be surgery followed by
adjuvant therapy similar to that recommended for small
cell lung carcinoma.

Keywords Breast - Small cell carcinoma - Chemotherapy

T. Hojo (4) - T. Kinoshita - T. Shien - K. Terada -

A.-T. Sadako

Breast Surgery Division, National Cancer Center Hospital,
5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan

e-mail: tahojo@ncc.go.jp

S. Hirose

Pathology Division, National Hospital Organization Tokyo
Medical Center, 2-5-1 Higashigaoka, Meguro-ku,

Tokyo 152-8902, Japan

Y. Isobe - S. Ikeuchi - K. Kubochi - S. Matsumoto
Surgery Division, National Hospital Organization Tokyo
Medical Center, 2-5-1 Higashigaoka, Meguro-ku,
Tokyo 152-8902, Japan

@ Springer

Introduction

Primary small cell carcinoma of the breast is a very rare
disease, with fewer than 33 cases described in the litera-
ture [1-15, 27-29]. There are even fewer reports of this
disease responding to chemotherapy [1, 3, 7-13, 15]. We
report here a case in which a hepatic metastasis of pri-
mary breast small cell carcinoma showed a response to
chemotherapy. We discuss treatment strategies for pri-
mary breast small cell carcinoma based on this case and
previous reports.

Case report

A 60-year-old, post-menopausal Japanese woman pre-
sented at the hospital with a mass in her right breast that
she had noticed 3 months earlier. Physical examination
revealed a 2.2 x 1.5-cm firm non-tender tumor with
irregular borders in the upper-outer quadrant of the right
breast; the nipple-tumor distance was 5.5 c¢m. There was no
nipple discharge, and bilateral axillary lymph nodes -
showed no abnormality. Laboratory data and tumor
markers were within normal ranges [carcinoembryonic
antigen (CEA), carbohydrate antigen 15-3 (CA15-3), and
National Cancer Center-Stomach-439 (NCC-ST-439)]. A
mammogram of the right breast showed a microlobulated
mass without calcification. An ultrasonogram confirmed
the heterogeneity of the mass and showed no intraductal
component. MRI showed a distinctly contrasting mass of
about 3.0 x 2.0 cm in the upper-outer quadrant of the right
breast, and neither ductal spread nor multiple lesions were
observed. Furthermore, a computed tomography scan
revealed no obvious findings of lung tumors or distant
organ metastasis. We diagnosed the mass as cancer by
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Fig. 1 Pathological findings (hematoxylm-eosm) Histopathological
examination by hematoxylin and eosin staining showed that the
neoplastic cells have scant cytoplasm and hyperchromatic nuclei.
Some rosette-like structures are present in this nest

needle biopsy. The breast cancer was preoperatively clas-
sified as TZNOMO (UICC, 6th edition, 2002).

We planned conservation surgery with axillary lymph
node dissection. However, this was changed to modified
radical mastectomy because the margin of the removed
specimen showed cancer invasion. The tumor was a solid
yellow-white mass of 3.0 x 1.0 cm in the greatest cut
dimension, and the margin was infiltrating with an indistinct
border. No axillary lymph node involvement was observed.

Histopathological examination by hematoxylin and
eosin staining showed that the tumor was composed of
nests of small cells with round to fusiform shape, scant
cytoplasm, finely granular nuclear chromatin and absent or
inconspicuous nucleoli. Occasionally, rosette-like struc-
tures were observed. Foci in the ductal components were
Pagetoid spread (Fig. 1). The results of immunostaining
were as follows. The tumor cells were positive for
Grimelius, cytokeratinAE1/AE3, neuron-specific enolase
(NSE), CD56, bcl-2 and CD117 (c-kit), but were negative
for Chromogranin, cytokeratin34BE12, synaptophysin,
estrogen receptor, progesterone receptor and Her2/neu. The
patient did not undergo adjuvant therapy.

A mass later appeared on the chest wall at the operatlve
site. This was diagnosed as breast small cell carcinoma by
cytodiagnosis. Multiple metastases were found on the liver
by abdominal computed tomography, but no metastases
were found in other organs. Chemotherapy was performed
using a regimen for pulmonary small cell carcinoma; day 1
cisplatin at 60 mg/m® and days 1, 8 and 15 CPT-11 at
60 mg/m?, However, we changed cisplatin to carboplatin,
because the patient experienced grade 2 neutropenia, grade
2 leucopenia and grade 2 vomiting (NCI-CTC) following
the first administration. The patient was treated with

Fig. 2 Pathological findings (imununohistochemical staining for
Grimelius). Grimelius staining was positive for narrow cytoplasm
of neoplastic cells

carboplatin (300 mg/m?) on day 1 and CPT-11 (60 mg/m?)
on days 1, 8 and 15 every 3 weeks for five cycles. The
patient experienced no grave side effects. The local
recurrence disappeared during chemotherapy, and the
metastatic lesions on the liver were reduced by 71%
(Fig. 2). The second course of chemotherapy administered
docetaxel (DTX) and 5'-DFUR; however, the hepatic
tumors progressed during this course. The second course is
a regimen often used to treat breast cancer and other
regional carcinomas; however, this therapy was not effi-
cacious in this case (Fig. 3). Therefore, we treated with a
regimen of carboplatin (300 mg/m?) on day 1 and etopo-
side (80 mg/m?®) on days 1 and 2 every 3 weeks for four
cycles. The metastatic lesions on the liver were reduced by
5.8% during the third course of treatment (Fig. 3). Subse-
quently, the liver metastasis progressed, but the patient
chose to stop chemotherapy. The patient passed away
26 months following the initial surgery.

Discussion

Herein, we report treatment of a primary small cell carci-
noma of the breast.

The tumor was positive for Grimelius (Fig. 3), but
negative for Chromogranin by immunostaining. Because
the Grimelius staining was weak, we thought it was pos-
sible that the tumor was a small cell carcinoma of low
secretory ability; this would also explain the lack of
Chromogranin staining.

Extrapulmonary small cell carcinoma (EPSCC), a rare
neoplasm, has been increasingly recognized as a clinico-
pathologic entity distinct from small cell carcinoma of the
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Fig. 3 Computed tomography
(CT). Use of chemotherapy for
hepatic metastasis and
evaluation by CT. The patient
was treated with a combination
of carboplatin and CPT 11 for
(1) to (2) period, and a partial
response was achieved. The
patient was treated with
docetaxel and 5-DFUR in
periods (3) to (4), and
progressive disease was
observed. Carboplatin and
VP-16 treatment was
administered in periods (5) to
(6), resulting in stable disease

Table 1 Reported cases of primary mammary small cell carcinoma: clinical summary

Authors Neo-adjuvant Adjuvant Chemotherapy for Response Location Follow-up Status
(regimen) (regimen) MBC (regimen) of MBC (month)
Stein et al. [13] CDDP + VP16 ND NC 24 Alive
Mariscal et al. [7] CDDP + VP16 ND CR 6 Alive
Samli et al. [9] CEF . ND Response 6 Alive
Sebenik et al. {10] CDDP + VP16 CDDP + VP16 CR 33 Alive
Adegbola et al. {1] CDDP + VP16 48 Alive
CDDP + VP16 20 Died
‘ CDDP + VP16 6 Alive
Sridhar et al. [12] AD + CDDP 18 Alive
Wade et al. [14] AC + VCR 9 ’ Died
Yamasaki et al. {15] CMF 16 Alive
Papotti et al, [8] TAM 44 Alive
TAM 9 Alive
ND CMF PD HEP/BRA 14 Died
Francois et al, [3] ND AC + VP16 PR LYM/PUL 21 Died
Kitakata et al. [27] EC + DTX 22 Alive
Present case ND CBDCA + CPT11 PR SKI/HEP 26 Died

ND not done, MBC metastatic breast cancer, CDDP cisplatin, AD adriamycin, VCR vincristine, CBDCA carboplatin, CPT-11 irinotecan, CMF

cyclophosphamide, methotrexate .and fluorouracyl, EC epirubicin and cyclophosphamide,

brain, LYM lymph nodes, PUL pulmonary, SKI skin

lung. It has been estimated that approximately 1,000 new
cases of extrapulmonary small cell carcinoma are diagnosed
annually in the US, with an overall incidence of 0.1-0.4%
[17]. Approximately 2.5% of all small cell cancers occur in
extrapulmonary sites [18]. Irfan [19] reported that the gas-
trointestinal system (45%), urinary bladder (27%) and
uterus (9%) are the most common extrapulmonary sites of
small cell carcinoma. There is no standard treatment for
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DTX docetaxel, TAM tamoxifen, HEP hepatic, BRA

limited extrapulmonary small cell carcinoma. In recent
years, surgery, if undertaken, was usually performed after
induction chemotherapy. Chemotherapy for EPSCC usually
follows regimens used to treat small cell lung carcinoma.
Cisplatin, etoposide, cyclophosphamide and doxorubicin
represent the backbone of most of the combinations
used. The overall response rate in extensive disease,
using cisplatin-based or cyclophosphamide/doxorubicin



Breast Cancer (2009) 16:68-71

71

with vincristine or etoposide chemotherapy, is 70-90%
[17, 20-26].

Treatment for breast cancer typically involves both local
and systemic treatment; however, as small cell carcinoma
of the breast is extremely rare, treatment has not been
established. In this case, chemotherapeutic regimens typi-
cally used to treat small cell lung carcinoma were effective
against the breast small cell carcinoma.

In the literature, we were able to identify four reports
of neo-adjuvant chemotherapy [7, 10, 13], ten reports of
adjuvant therapy [1, 8, 10,12, 14, 15, 27] and three reports of
therapy for metastasis of breast small cell carcinoma [3, 8].

In three of the four neo-adjuvant cases, chemotherapy
regimens for small cell lung carcinoma were used. In two
of these cases, a complete response was observed.

In five of the ten adjuvant cases, chemotherapy regimens
for small cell lung carcinoma were used, and in three of
these cases, the patient survived.

Taken together, these cases suggest that chemothera-
peutic regimens typically used to treat small lung cell
carcinoma can be effective against small cell carcinoma of
the breast (Table 1). The best treatment for primary
small cell carcinoma of the breast may therefore be surgery
followed by such chemotherapeutic regimens.
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Abstract

Background The present study was conducted to.assess
the clinical usefulness of multidetector-row CT (MDCT) in
determining the extent of invasive lobular carcinoma ILC)
and especially the extent of residual tumor after neoadju-
vant chemotherapy (NAC).

FPatients and methods The subjects were 24 patients with
primary ILC who underwent surgery without NAC and 17
patients with ILC who underwent surgery after NAC at
National Cancer Center Hospital (NCCH) between April
1999 and December 2005. The extent of primary ILC was
assessed by ultrasound, mammography, and MDCT before
surgery, and the results obtained using each modality were
compared with the results of pathological examination after
surgery. In addition, the characteristic findings of ILC
obtained by MDCT were assessed. Similarly, the extent of
residual tumor after NAC was evaluated using ultrasound,
mammography, and MDCT before surgery in the subjects
who underwent NAC, and the results obtained by each
modality were compared with the results of pathological
examination after surgery.

Results  The findings of primary ILC obtained by MDCT
showed that the carcinoma was the non-localized type
rather than the localized type in 63% of the subjects. In
addition, with regard to the pattern of time-sequential
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contrast enhancement, the persistent pattern (in which
tumor enhancement is strong in the late phase rather than
in the early phase) was observed in 46% of the subjects,
and the plateau pattern (in which contrast enhancement is
weak in both the early phase and the late phase) was
observed in 38% of the subjects. These trends were sig-
nificant in the subjects who underwent NAC and in whom
tamor enhancement could not be clearly observed by
MDCT. Assessment of the extent of carcinoma showed
that the diagnostic accuracy of MDCT was 79%, as
compared with 71% for either ultrasound or mammogra-
phy. Assessment of the extent of carcinoma after NAC
also showed that the diagnostic accuracy of MDCT was
71%, as compared with 48% for ultrasound and 53% for
mammography, indicating that MDCT provided the
highest accuracy. It should be noted that for all modali-
ties, the extent of ILC was not overestimated as compared
with the tumor diameter measured during pathological
examination. .

Conclusion - Assessment by MDCT showed that ILC
tends to be diffuse, tumor enhancement tends to be very
weak, and the rate of enhancement tends to be low. In
addition, MDCT was found to be useful for determining the
extent of carcinoma, and the diagnostic accuracy of
MDCT, especially in determining the extent of carcinoma
after NAC, was much higher than that of ultrasound or
marmmography.

Keywords Breast - MDCT - Invasive lobular carcinoma -
Neoadjuvant chemotherapy

Abbreviations

MDCT  Multidetector-row computed tomography
NAC  Neoadjuvant chemotherapy

I.c Invasive lobular carcinoma
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Introduction

Although invasive lobular carcinoma (IL.C) accounts for 10
to 15% of all breast cancers in the USA, it is considered to
be relatively rare in Japan. However, the frequency of ILC
has recently been increasing, and ILC is therefore
becoming a focus of interest. Because ILC extends over a
wide range as compared with invasive intraductal carci-
noma and because multicentric carcinoma is observed in
some cases, it is difficult to determine the extent of breast
cancer before surgery [1-5]. Nevertheless, evaluating the
extent of breast cancer is very important for determining
whether or not breast-conserving therapy is indicated.
Recently, neoadjuvant chemotherapy (NAC) has been
employed before surgery” for the treatment of not only
regional advanced breast cancer, but also breast cancer in
which the tumor diameter is relatively small. The primary
objective of NAC is to minimize the amount of breast
tissue that needs to be resected by reducing the size of the
tumor, permitting breast-conserving therapy to be
employed in a larger number of cases. It is, therefore,
considered that precisely determining the extent of residual
tumor before surgery is of the utmost importance. How-
ever, it is very difficult to determine the extent of residual
tumor after NAC as compared with primary breast cancer,
and various studies are currently being conducted to
identify the most suitable modality for determining the
extent of residual tumor [6-15]. In the present retrospective
study, cases in which contrast multidetector-row CT
(MDCT) was used to examine ILC before surgery were
evaluated, and the usefulness of preoperative MDCT in
determining the extent of ILC with or without NAC was
.assessed by comparing the results of MDCT, the results of
ultrasound and mammography, and the findings of patho-
logical examination after surgery.

Patients and methods
Patients

The study group included 24 women with operable ILC
and 17 women with operable ILC who received NAC at the
National Cancer Center Hospital (NCCH) in Tokyo
between April 1999 and December 2005. Tumor size was
evaluated before surgery by contrast-enhanced computed
tomography (CE-CT), ultrasound, and mammography.
The surgical treatment employed was mastectomy or
breast-conserving surgery with axillary lymph node dissec-
tion and that was decided from both of preoperative general
diagnosis (palpation, MMG, US and MDCT findings) and
intraoperative pathological findings. The NAC protocol
consisted of four cycles of doxorubicin (50 mg m™2y/

docetaxel (60 mg m™2) with a 21-day cycle length (AT) or
four cycles of fluorouracil (500 mg m™2)/epirubicin
(100 mg m_z)/cyclophosphamide (500 mg m™3)  plus
12 weekly cycles of paclitaxel (80 mg m™?) followed by
surgery. The initial pathological confirmation of breast
carcinoma was based on the findings of needle biopsy. All
subjects gave informed consent to participate in the study,
which was approved by the institutional review board of
NCCH.

Preoperative imaging examinations

CT examinations were performed in the supine position
using a helical CT scanner (single detector-row CT, X-vigor,
Toshiba medical systems, Japan) between January and June
2000 and using an MDCT scanner (Aquilion, 4-rows and
16-rows x0.5 mm, kV, mA, Toshiba) from July 2000. The
first non-contrast-enhanced CT scan served as the baseline,
with scanning performed from the cranial end of the sternum
to the inframammary fold. Subsequently, an enhanced
zoomed scan was obtained to visualize the entire breast,
using a collimation of 5 mm and a pitch of 1 mm. A bolus of
100 ml of nonionic contrast material (300 mgl ml™') was
injected intravenously at a rate of 3 ml s™! via an antecu-
bital vein on the side opposite the affected breast using an
automated injector. Image acquisitions of early phase and
late phase were started at 40 s and 180 s after the start of
bolus injection of the contrast material. The reconstruction
interval was 5 mm. Tumor shape was classified into two
types: localized tumors (which were visualized as single
lesions) and non-localized tumors (which included those
with surrounding lesions, multiple lesions, or glandular
spread) (Fig. 1). Tumor enhancement was classified into
three types based on comparison between the early phase
and the late phase: the wash-out pattern (early enhance-
ment > late enhancement), the "plateau pattern (early
enhancement = late enhancement), and the persistent pat-
tern (early enhancement < late enhancement).

All subjects also underwent both mammography and
ultrasound examination before surgery. All ultrasound
examinations were performed by experienced physicians
who were aware of the results of physical examination. The
findings of mammography and CT were retrospectively
reviewed by two surgical oncologists working indepen-
dently who were blinded to the findings of pathological
examination. Tumor size measurements were ‘obtained
using each modality and compared with the size measured
during pathological examination.’

Histopathological examination

Pretreatment diagnosis was established by our pathologists
on a core needle biopsy or a surgical resection. The diagnosis
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Fig. 1 Classification of invasive lobular carcinoma by CT imaging,
a Localized tumor type, b non-localized tumor type

was based on fumor histology showing the absence of

E-cadherin by immunohistological examination. Surgical .

specimens were sectioned at about 7-10 mm and maximum
tumor diameters were measured on surgical specimens by
pathologists. ‘The pathological response of the primary
tumor to NAC was classified according to the General Rules
for Clinical and Pathological Recording of Breast Cancer
[16]: grade O (no response observed), grade 1a (degenerative
changes or severe degenerative changes in less than one-
third of cancerous cells), grade 1b (severe degenerative
changes in one-third to two-thirds of cancerous cells), grade
2 (degeneration of more than two-thirds of cancerous cells),
and grade 3 (complete response, with no remaining cancer-
ous cells). These slices were compared with the MDCT and
the cranio-caudal view of the MMG and US.

Results

The median age of the 24 subjects with ILC was 52 years
(range, 37 to 82 years). With regard to the clinical stage, 8
(42%) were stage 1, 12 (50%) were stage ITA, 3 (13%) were
stage I1B, and 1 (4%) was stage ITIA. Of the 24 subjects, 11
(46%) underwent total mastectomy and 13 (54%) under-
went partial mastectomy. There was no case that had a
changed operation method according to the results of in-
traoperative pathological diagnosis. The median tumor
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Table 1 Clinicopathologic features of the study patients without
NAC (n = 24)

Variable Data

Age (years), median (range) 52 (37-82)
Clinical staging

Stage I 8 (42%)
Stage IIA 12 (50%)
Stage 1IB 3 (13%)
Stage IIIA 1 (4%)
Operation

Total mastectomy 11 (46%)
Partial mastectomy 13 (54%)
Pathological tumor size (cm), median (range) 3.4 (1.1-8)

NAC neoadjuvant chemotherapy

diameter in the resected tissues was 3.4 cm (range 1.1-
8 cm) (Table 1). There was no ILC lesion with wide LCIS,
and so these diameters were obtained from the maximum
measurement of invasive tumor cells extent. In addition,
the median age of the 17 subjects with ILC who underwent
NAC was 48 years (range 38 to 74 years). With regard to
the clinical stage before the subjects underwent NAC, 7
(41%) were stage I1A, 5 (29%) were stage IIB, and 5 (29%)
were stage IIIA. Of these 17 subjects, 3 (18%) underwent
partial mastectomy, and 14 (82%) underwent total mas-
tectomy., In addition, the median tumor diameter
measured during pathological examination was 5.5 cm
(range 1.9-13 cm). These diameters were the maximum
extent of residual invasive tumor cells. Assessment of the
pathological effects of NAC showed that one subject (6%)
was grade 0, ten (59%) were grade la, five (29%) were
grade 1b, and one (6%) was grade 2 (Table 2).

With regard to classification of the tumor shape by
MDCT, localized-type tumors were observed in 9 subjects
(37%) and non-localized-type tumors were observed in 15
subjects (63%) among the subjects with primary ILC, while
localized-type tumors were observed in 3 subjects (18%)
and non-localized-type tumors were observed in 13 sub-
jects (76%) among the subjects with ILC who underwent
NAC. With regard to tumor enhancement, 4 subjects (17%)
showed the wash-out pattern, 9 (38%) showed the plateau
pattern, and 11 (46%) showed the persistent pattern. This
trend was more notable in subjects with ILC who under-
went NAC. In most subjects, contrast enhancement was
weak, and the plateau pattern (41%) or the persistent pat-
temn (47%) was observed. It was impossible to assess the
lesion in one subject with ILC who underwent NAC.,

In the subjects with ILC who did not undergo NAC, the
tumor diameter obtained at the time of preoperative eval-
vation and the tumor diameter measured during
pathological examination were compared and evaluated
(Fig. 2). The evaluation results showed that the tumor
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Table 2 Clinicopathologic features of the study patients with NAC
n=17) :

Variable Data

Age (years), median (range) 48 (38-74)
Clinical staging .
Stage IIA 7 (41%)
Stage IIB 5 (29%)
Stage IIIA 5 (29%)
Operation

Total mastectomy 14 (82%)
Partial mastectomy 3 (18%)
Residural tumor size (cm), median (range) 5.5(1.9-13)
Pathlogical response of NAC

Grade 0 1 (6%)
Grade 1a 10 (59%)
Grade 1b 5(29%)
Grade 2 1 (6%)
Grade 3 0 (0%)

NAC neoadjuvant chemotherapy

diameter was underestimated (smaller than the tumor
diameter measured during pathological examination by
2 cm or more) in five subjects by MDCT, as compared with
seven subjects (29%) each by mammography and ultra-
sound. In addition, the tumor diameter was overestimated
(larger than the tumor diameter measured during patho-
logical examination by 2 cm or more) in none of the
subjects examined by any of the modalities.

The results obtained for the subjects with ILC who
underwent NAC are shown in Fig. 3. Compared with the
subjects with ILC who did not underge NAC, it was
extremely difficult to determine the tumor diameter in the
preoperative evaluation. It was particularly difficult to
measure the tumor diameter by ultrasound in many sub-
Jects. In addition, with ultrasound, it was possible to depict
the residual tumors to some degree, but it was difficult to
measure the residual tumor diameter, CT examination also
showed the smallest number of subjects in which the error
between the tumor diameter obtained by preoperative
evaluation and the tumor diameter measured during path-
ological examination was 2 cm or more.

Tables 3 and 4 shows the diagnostic accuracy, under-
estimation rates, and overestimation rates for tumor
diameter, based on the assumption that when the error
between the tumor diameter obtained by preoperative
evaluation and the tumor djameter measured during path-
ological examination was 2 ¢cm or less, the tumor diameter
was accurately determined. The diagnostic accuracy results
for mammography, ultrasound, and MDCT were 53, 48,
and 71%, respectively, in the subjects with ILC who
underwent NAC. Compared with the subjects with ILC

CT size (cm)

0 1 2 3 4 5 6 7 8 g9 10
Pathologic size (cm)

o

Mammographic size (¢m)

Sonographic size {cm)

]

3 4 5 6 7 8 9 10
Pathologic size.(cm)

Fig. 2 Correlation between the MDCT, mammographic and sono-
graphic sizes and pathological measurements in 24 ILC patients
without NAC. a Correlation between MDCT sizes and pathological
measurements, b correlation between mammographic sizes and
pathological measurements, ¢ correlation between sonographic sizes
and pathological measurements

who did not undergo NAC, the diagnostic accuracy was
found to be lower for all modalities, indicating that it is
very difficult to evaluate the extent of ILC after NAC.
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Table 3 Classification of MDCT features in patients with ILC

Variable ILC without ILC with
NAC(n=24) NAC@m=17)

Tumor shape R

Localized tumor type 9 (37%) 3 (18%)

Non-localized tumor type 15 (63%) 13 (76%)

Tumor enhancement

Wash out pattern (early > late) 4 (17%) 1 (6%)

Plateau pattern (early = late) 9 (38%) 7 41%)

Persistent pattern (early < late) 11 (46%) 8 (47%)
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Fig. 3 Correlation between the MDCT, mammographic and sono-
graphic sizes and pathological measurements in ILC patients with
NAC. a Correlation between MDCT sizes and pathological measure-
ments, b correlation between mammographic sizes and pathological
measurements, ¢ correlation between sonographic sizes and patho-
logical measurements

. Discussion
The results of the present study have shown that CT is
more useful than mammography or ultrasound in deter-

mining the extent of ILC before surgery. In this study,
since a safety margin of 2 cin was required when partial

@_ Springer

ILC invasive lobular carcinoma, NAC neoadjuvant chemotherapy

mastectomy was performed, it was determined that cases in
which the measurement error was 2 cm or less could be
accurately evaluated. The evaluation results for the sub-
jects with ILC who did not undergo NAC showed that the
diagnostic accuracy of MDCT was 79%, as compared with
71% for either mammography or ultrasound, indicating that
the diagnostic accuracy of CT is higher than that of
mammography or ultrasound. In addition, the tumor
diameter obtained by preoperative evaluation was smaller
than the tumor diameter measured during pathological
examination in all subjects in which the measurement error
was more than 2 cm.

Other studies have reported that the extent of tumor
tends to be underestimated [1, 2, 4, 9], especially by

- mammography and ultrasound, but CE-CT is more accu-

rate than mammography and ultrasound. It is considered
that these characteristics are very important in determining
the extent of ILC. In fact, it is difficult to assess the extent
of ILC, and the actual extent of ILC is larger than the
evaluation result in most cases. Although the extent of ILC
can be more precisely determined by CT, careful assess-
ment is needed to avoid underestimation.

CT findings showed that ILC of the localized tumor type
was relatively small, but ILC spreads diffusely into sur-
rounding areas in many cases, and multiple lesions are
observed in some cases. In addition, contrast enhancement
of the tumor is relatively weak, and the good enhancement
that is usually observed in the early enhancement phase in
invasive intraductal carcinoma’was not observed in many
subjects.

On the other hand, gradual enhancement continuing to
the late-enhancement phase, which is mainly observed in
mastopathy or benign tumors, was seen in many subjects. It
is therefore very important to differentiate between ILC
and benign tumors in the diagnosis of ILC. It is also con-
sidered to be more difficult to precisely determine the
extent of ILC as compared with invasive ductal carcinoma
due to the lower percentage of localized tumors in addition

“to the weak contrast enhancement, which makes it difficult
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Table 4 Accuracy of each modality for the detection of ILC

ILC without NAC (n = 24)

ILC with NAC (n = 17)

Accuracy (%)  Underestimated (%)

Overestimated (%)

Accuracy (%)  Underestimated (%)  Overestimated (%)

Mammography 71 29 0
Ultrasound 71 29 0
MDCT 79 21 0

33 47 0
48 52 0
71 29 0

ILC invasive lobular carcinoma, NAC neoadjuvant chemotherapy, MDCT multidetector-row computed tomography

to evaluate ILC. It is therefore considered that these factors
are involved in the observation that the tumor diameter
obtained by preoperative evaluation using all modalities
was smaller than the tumor diameter measured during
~ pathological examination in many subjects as described

above. In clinically, there are enhancement lesions that
cannot be diagnosed clearly. This study demonstrated that
if the main lesion was diagnosed as ILC before the oper-
ation, preoperative CT examination was useful, and these
suspicious enhancement areas should be treated more
carefully. Pathologically, ILC is characterized by the
finding that some tumor cells lack the cell attachment
factor E-cadherin and infiltrate the interstitial tissues at the
cellular level [17, 18]. As a result, there are fewer new
blood vessels and large amounts of interstitial tissue within
the tumor, resulting in a low tumor cell density. This is
considered to be the factor responsible for the fact that it is
difficult to determine the extent of tumors with weak
contrast enhancement.

In parallel with advances in antitumor agents, NAC,
which has been used for regional advanced breast cancer,
has also recently been employed for the treatment of
breast cancers with a relatively small diameter before
surgery. The objective of NAC is to reduce the size of the
tumor and thus minimize the amount of breast tissue that
must be resected. In other words, in patients who may be
candidates for total mastectomy, NAC is performed to
reduce the size of the tumor and permit the tumor to be
completely resected, thus permitting breast-conserving
therapy to be employed. Since it has been reported that
obtaining a complete response (pCR) by NAC leads to an
improved prognosis [19, 20], NAC is employed for small
tumors to achieve pCR at many institutions. However,
given this trend, many new problems have been recog-
nized. One problem is that it is very difficult to assess the
extent of residual tumor before surgery because tumors
that have been substantially reduced by NAC cannot be
clearly depicted. If the extent of residual tumor cannot be
precisely assessed, not only may it be necessary to per-
form additional resection several times, but tumor cells
may also remain in the remaining breast tissues even if no
tumor cells are observed at the incision line if the tumor

shows a mosaic-like pattern. In the subjects with ILC in
the present study, it was difficult to assess the extent of
the tumor even in the subjects who did not undergo NAC.
In a number of studies, it has been reported that NAC is
not suitable for ILC because it is difficult to assess the
extent of residual tumor or to perform pathological diag-
nosis and because antitumor agents are less effective
against ILC than invasive -ductal carcinoma [9, 21, 22].
Considering these findings, it is considered that further
evaluation is required.

As Berrington et al. [23] pointed out that the exposure
dose by diagnostic X ray was the biggest among the 15
countries examined, we have to pay attention on the
exposure dose carefully. For 16-row MDCT, which is used
for routine examinations at our institution, regions
including the axillary lymph nodes are included in the scan
range. The exposure dose was 26 mSv for scanning in the
non-contrast phase, the early-enhancement phase (40s), and
the late-enhancement phase (3 min). This dose is about
13 times the exposure for mammography. However, CT

.was performed in a supine position similar to the operative

position, so we can correctly evaluate the design of
resection for breasi-conserving therapy. There are helical
CT scanners in many Japanese medinm and small hospi-
tals. Therefore, we can use CT without circumstance. We
should consider these risks and benefits when we use CT
examination for diagnosis.

In the present study, it was found that CT was more
useful than mammography or ultrasound in the subjects
with ILC who underwent NAC. The diagnostic accuracy of
CT was found to be much higher than that of mammog-
raphy or ultrasound. At the present time, however, the
characteristics of CT images as obtained in this study may
not permit comprehensive evaluation. It is not always easy
to obtain preoperative diagnosis of ILC, However, in order
to perform surgery safely in patients with a preoperative
diagnosis of ILC or suspicion of it, it is recommended that
diagnosis be performed with great care, taking the char-
acteristics of ILC in CT images into consideration, It is
necessary to evaluate more numbers of ILC patients and
prospective studies to demonstrate the efficacy of preop-
erative CT examination.
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