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Bilateral breast cancer: the role of mammography
and ultrasonography in early detection
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Abstract

Purpose To determine the role of mammography and ultrasonography (US) in the early detection
of bilateral breast cancer and ascertain its clinical, imaging, and pathologic features.

Materials and methods The pathologic and breast imaging records were searched from Maharaj
Nakorn Chiang Mai Hospital between January 2009 and December 2011 to identify patients diag-
nosed with bilateral breast cancer. The clinical features, method of diagnosis, time interval between
development of the first and second breast cancer, histologic type, staging of the tumor, mammog-
raphy, and US findings of patients diagnosed bilateral breast cancer were analyzed.

Results Seven hundred and seventy one patients were pathologically diagnosed breast cancer.
Of these, 20 (2.6%) had bilateral breast carcinoma. However, only 19 patients aged 35-76 years
(mean, 56.6 years) had imaging studies that constituted the basis of this study. Among them,
seven had synchronous and 12 metachronous bilateral breast cancer. The interval to detection of
the second cancer ranged from 17 to 324 months (mean, 111.7 months). Of the seven patients with
synchronous cancer, five contralateral cancers were presented with a palpable mass detected from
physical examination, mammography and US, with one cancer detected by both mammography
and US, and the other by US alone. Of the 12 patients with metachronous carcinoma, one had
pathologically proved multicentric contralateral breast cancer. Thus, there were 13 contralateral
cancers in this group. Of the 12 patients with metachronous cancer, six presented with a palpable
mass and six came to the hospital for mammographic screening. Six of the 13 cases of contralateral
cancers were detected by physical examination, mammography and US, six by both mammogra-
phy and US, and one by US alone. Pathologic findings of the lesions were ductal carcinoma in
situ in 4, invasive ductal carcinoma in 14, invasive papillary carcinoma in 1 and invasive lobular
carcinoma in 1. Stages of tumors in asymptomatic patients were stage 0 in 3, stage [ in 4 and stage
[II'in 1, and in patients with a palpable mass; stage I in 4, stage I in 4 and stage III in 3.

Conclusion Contralateral breast cancers in bilateral breast cancer detected by mammography and
US were less advanced than those found by physical examination. Chiang Mai Medical Journal
2012;51(4):103-110.
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Introduction

Patients with a history of breast carcinoma
are at increased risk of developing cancer in the
contralateral breast. The second cancer can be
either synchronous, i.e., developing within one
year of initial diagnosis, or metachronous, with
the second cancer developing more than one
year after the first [1-3]. The risk of developing a
second contralateral cancer is 2-6 times higher
than developing an initial breast cancer for
women in the general population [3,4]. Several
factors for the increased risk of developing con-
tralateral breast cancer have been suggested such
as young age at the diagnosis of initial cancer,
long survival from the time of the first breast
cancer, familial history of breast cancer, multi-
focality, multicentricity, lobular carcinoma in
situ and invasive lobular carcinoma [3,5,6]. The
prognosis for women with bilateral breast carci-
noma depends on the stages at detection of both
the first and second cancers. Screening mam-
mography has been used to detect early breast
carcinoma, which led to a 20-25% reduction in
breast cancer mortality in women aged 50-74
years [7,8]. Careful evaluation of both breasts
is crucial for early detection. Bilateral mammo-
grams should be performed in patients found
to have unilateral breast carcinoma in order to
search for a nonpalpable contralateral carcinoma
and establish a baseline for follow-up study of
the other breast [2,9,10]. However, the sensiti-
vity of mammography in detecting breast cancer
is lower in dense breast and adjunctive studies
such as ultrasonography (US) and magnetic res-
onance imaging (MRI) were introduced to im-
prove sensitivity in breast cancer diagnosis [11-
15]. The purpose of this study was to determine
the role of mammography and US in the early
detection of bilateral breast cancer and ascertain
clinical, imaging, and pathologic features of bi-
lateral breast cancer.

Materials and methods

This study was approved by the Institutional Review
Board and informed consent was waived. The pathological

and breast imaging records from Maharaj Nakorn Chiang
Mai Hospital between January 2009 and December 2011
were reviewed retrospectively. Clinical records included
age at diagnosis of the first and second primary breast car-
cinomas, clinical presentation, time interval between devel-
opment of the first and second carcinomas, histologic type,
method of diagnosis and staging of the tumor. Bilateral
breast cancer was classified as synchronous if the second
tumor was detected within one year of the initial cancer,
and metachronous if found more than one year after the first
carcinoma. The criteria for diagnosing the second primary
tumor included: 1) no evidence of local recurrence or dis-
tant metastasis from the first primary breast cancer, and 2)
different histologic type, grade of differentiation, or in situ
change in the second tumor. In synchronous cancer, the first
suspected tumor found either clinically or mammographi-
cally was designated as the initial cancer. The tumor found
subsequently in the opposite breast was designated the con-
tralateral cancer. Methods of detecting the contralateral
cancer were recorded as physical examination alone, mam-
mography alone, US alone, or a combination. Staging of
contralateral breast cancers found in symptomatic patients
were compared with that of cancers detected from screening
mammography.

Mammography was performed using the Computed
Radiography System (Siemens Mammomat 3000 Nova,
Germany and Fuji Corporation, Tokyo, Japan) until May
2010, and the Senographe Essential Full-Field Digital Mam-
mography System (GE Healthcare) from June 2010 until
the present. Two standard views (mediolateral oblique and
craniocaudal) were obtained, with additional ones acquired
as needed. US was performed using a 12 MHz linear array
transducer (Toshiba Aplio XG, Japan). Mammographic
images were reviewed by one senior breast radiologist, who
had knowledge of the pathologic report to determine the
presence of mass, microcalcifications, architectural distor-
tion, asymmetrical density, axillary adenopathy, and skin
and nipple change. US images were assessed for the pres-
ence of mass, shape, margin, echo pattern and calcifications.
The mammographic and US findings were determined ac-
cording to the American College of Radiology Breast Im-
aging Reporting and Data System (BI-RADS) lexicon [16].

Results

Seven hundred and seventy one patients
were pathologically diagnosed breast carcino-
ma during a 3-year period, and 20 of those had
bilateral breast carcinoma, which accounted for
2.6% of all breast carcinomas. Of the 20 bilateral
breast cancer patients, 19 had complete clinical
and imaging studies that constituted the basis of
this study. They were all women, aged 35-76
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years (mean, 56.6 years). Seven of them (7/19 =
36.8%, 7/771 = 0.9%) had synchronous bilateral
breast cancer (mean age, 55.9 years) and 12
(12/19 = 63.2%, 12/771 = 1.6%) metachronous
bilateral breast cancer (mean age at the first and
second cancer, 46.5 and 57 years, respective-
ly). The interval to detection of the second can-
cer ranged from 17 to 324 months (mean, 111.7
months). Of the seven patients with synchro-
nous cancer, five contralateral cancers were pre-
sented with a palpable mass detected from physi-
cal examination, mammography and US, with
one cancer detected by both mammography and
US (Figurel), and the other by US alone (Figure
2). Of the 12 patients with metachronous carci-
noma, one had pathologically proved multicen-
tric contralateral breast cancer. Thus, there were
13 contralateral cancers in this group. Of the 12
patients with metachronous cancer, six presented
with a palpable mass and six came to the hospi-
tal for mammographic screening. Six of the 13
contralateral cancers were detected by physi-
cal examination, mammography and US, six
were detected by both mammography and US,
and one was detected by US alone (Figure 3).
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Overall, results of US were truly positive in all
20 cancers (100%), mammography in 18 of 20
cancers (90%), and false negatives occurred in
two of 20 cancers (10%). Mammographic find-
ings of the two patients with a negative mammo-
gram revealed heterogeneous dense breast. The
histologic subtypes of the 20 contralateral can-
cers (7=synchronous, 13= metachronous) were
ductal carcinoma in situ (DCIS) in four, invasive
ductal carcinoma in 14, invasive papillary carci-
noma in one and invasive lobular carcinoma in
one. The method for detecting the contralateral
cancers was compared with the pathologic stages
in Table 1. The mammographic and US findings
of all 20 contralateral cancers are summarized in
Table 2 and 3.

Discussion

The overall incidence of bilateral breast can-
cer reportedly varies in the range from 1.4% to
12%, depending on the definition [3,12]. This
study found that 2.6% of all breast carcinomas
at Maharaj Nakorn Chiang Mai Hospital were
bilateral breast cancer. The incidence of bilateral
synchronous and bilateral metachronous breast

Figure 1. A 52-year-old woman presenting a right
breast mass. Bilateral mediolateral oblique mammo-
grams show a regional distribution of pleomorphic
microcalcifications in the right upper breast (dou-
ble white arrows), and an increased density of right
axillary node with loss of fatty hilum (single white
arrow). Another cluster of pleomorphic microcalcifi-
cations is shown in the left upper breast (arrowhead).
US of the right and left upper breasts (not shown)
revealed ill-defined hypoechoic masses with micro-
calcifications. A biopsy was performed under US
guidance on both sides, with invasive ductal carcino-
ma showing on the right side and ductal carcinoma
in situ on the left.
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Figure. 2 A 54-year-old woman presenting a palpable mass in the left breast. (A) Bilateral mediolateral oblique
mammograms showing heterogeneous dense breast and a hyperdense irregular mass with internal pleomorphic
microcalcifications at the left upper outer quadrant (arrow). No abnormality is detected in the right breast, but
(B) US of the right breast shows a 0.8x1.0 cm lobulated hypoechoic mass with faint microcalcifications at 11
O’clock. Pathology revealed invasive ductal carcinoma in both breasts.

3 O'CLOBH4;

Figure 3. A 72-year-old woman with a his-
tory of right mastectomy for breast cancer 2
years previously, presenting a palpable left
breast mass. Left craniocaudal mammogram
showing a heterogeneous dense breast, with
an ill-defined mass at its center (not shown).
Composite US images show a lobulated hypo-
echoic mass at 12 o’clock (arrow), correspond-
ing to the palpable mass and a mass seen on the
mammogram. Another ill-defined hypoechoic
mass (cursors) is also detected at 3 o’clock.
This mass is mammographically and clinically
occult. Pathology revealed invasive papillary
carcinoma for the palpable mass and ductal
carcinoma in situ for the clinical occult one.
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Table 1. AJCC stages of 19 cancers in 19 patients

Stage *Contralateral cancer [n=19]
USalone US&MG  US&MG&PE
[n=1] [n=7] [n=11]
Stage Oa - 3 -
Stage | 1 4
Stage 11 - - 4
Stage 111 - 1 3

Note: AJCC = American Joint Committee for Cancer,
Oa Ductal carcinoma in situ, US = ultrasonography,
MG = mammography, PE = physical examination
*All 20 contralateral cancers had 19 tumor stages. In
the case of two tumors, T (tumor size) was defined as
the size of the largest tumor [17].
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cancer varies between 1% and 3%, and 5% and
7%, respectively [3,5,6,9]. In this study, 0.9%
and 1.6% were synchronous and metachronous
carcinoma, respectively. Of all bilateral breast
cancers, the incidence of synchronous cancer
is expected to increase, due to improvement in
detection by multi-imaging modalities [2,9,11,
12,14,15]. Before the widespread use of mam-
mography, 15% of bilateral breast cancer was
found to be synchronous [18]. However, with
more use of mammography, the percentage of
patients found to have synchronous cancer in-
creased to 43% [2]. This may be due to the im-
provement in mammographic techniques, which
allow earlier detection of a contralateral tumor.

Table 2. Summarized mammographic findings and BI-RADS categorization in 20 contralateral

cancers

Characteristics

BI-RADS assessment category
BI-RADS 4
BI-RADS 5

Mammographic findings
Mass
Microcalcifications alone
Mass with microcalcifications

Distortion

Other (skin thickening, coarse trabeculation, nipple retraction)

Dense axillary node
No abnormalities

N R bR WD RO

This study found 36.8% and 63.2% of synchro-
nous and metachronous bilateral carcinoma,
respectively.

Advanced imaging technology has allowed
early detection of both first and second cancers.
Results in this study suggest that contralateral
breast cancers diagnosed by mammography were
less advanced than those detected from physical
examination, which is similar to previous reports
[2,9,10]. However, this study did not compare
between the stage of the first and second tumors

because some patients were diagnosed for the
first breast cancer in other hospitals. Mammo-
graphy remains the most sensitive imaging mo-
dality for early detection of breast cancer. Ductal
carcinoma in situ (DCIS) accounts for 25-56%
of all cancers found by screening mammogra-
phy, as most DCIS is detected due to the pres-
ence of microcalcifications [19,20]. Since the
sensitivity of mammography is lower in women
with dense breast, US and MRI were introduced
to improve detection of early cancer in patients
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Table 3. Summarized ultrasonographic findings of 20
contralateral cancers

Findings n=20 (%)
Mass 19 (95)
Round or oval shape 1(5)
Lobular or irregular shape 18 (90)
Microlobulated margin 9 (45)
Indistinct margin 10 (60)
Parallel 13 (65)
Not parallel 6 (30)
Low internal echo 20 (100)
Presence of acoustic shadow 5(25)
Absence of acoustic shadow 15 (75)
Calcifications 5(25)
Axillary lymphadenopathy 4 (20)

with this condition. In 1995, Roubidoux et al.
reported that 65% of contralateral cancers were
detected from mammography alone [2]. In this
study, nine out of 20 contralateral cancers were
asymptomatic and detected from imaging stud-
ies. Ofthese nine, seven were detected from both
mammography and US, and two from US alone.
The two cancers not visualized from mammo-
graphy were non-calcified masses in dense
breasts. US is a useful adjunctive imaging mo-
dality to mammography in the detection of early
breast cancer in women with dense breast, and is
used as a guide for percutaneous biopsy [21,22].
Although US is less sensitive than mammog-
raphy in detecting microcalcifications, given
their known mammographic location, it still can
depict lesions [23,24]. Two out of nine cancers
in this study had microcalcifications detected by
mammography alone. Additional US was per-
formed with a known mammographic location
as a guide for biopsy, because a US-guided
biopsy is faster and less expensive than mammo-
graphic guidance [25]. Without mammography,
microcalcification alone is difficult to visualize
with US. Therefore, mammography undoubtedly
plays an important role in the early detection of
breast cancer.

During the last decade, MRI has shown the
ability to detect clinically and mammographi-
cally occult contralateral carcinoma in 3-24%
of women with a history of breast carcinoma
[14,15,26,27]. MRI should be performed to eva-
luate patients with newly diagnosed breast can-
cer and detect occult contralateral carcinoma.
However, this method has some practical limita-
tions including high cost and difficulty to biopsy
the lesions depicted only at MRI. This study did
not perform many MRIs on breasts because of
high costs and a long waiting list.

The interval between detection of the first and
second cancer also affects the prognosis for pa-
tients. Patients who develop contralateral breast
cancer more than five years after diagnosis of
the first carcinoma have a longer survival rate
than those who develop the second cancer in less
than 5 years [3,5]. In this study, the time interval
between detection of the first and second cancer
ranged from 17 to 324 months. However, sur-
vival rate of the patients was not analyzed.

The histologic type of cancer in two breasts
was similar in most studies [9,28]. This study
analyzed only the histologic type of the con-
tralateral tumor. As mentioned earlier, some
patients had their first breast cancer diagnosed
at other hospitals, so the histologic type between
first and second tumors was not compared. The
most common type of contralateral cancers in
this study (14/20) was invasive ductal carcino-
ma, followed by DCIS, invasive papillary carci-
noma, and invasive lobular carcinoma.

In conclusion, this study and other previous
reports found that contralateral breast cancers in
bilateral breast cancer, detected by mammogra-
phy and US, were less advanced than those found
by physical examination. This finding suggested
the need for careful screening of patients with
bilateral breast cancer in order to detect early
contralateral breast carcinoma.
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