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Purpose: Pregnancy-associated breast cancer (PABC) is a rare disease. However, its expected incidence tends to
be increased because of delayed maternal age. The purpose of this study was to describe the clinical, radi-
ological, and histopathological characteristics of PABC cases diagnosed in our center.

Methods: The clinical-radiological findings and histopathological characteristics of patients diagnosed and
treated with PABC at our institution between January 2011 and January 2017 were retrospectively evaluated.
Results: Mammography and ultrasonography were performed in all patients. MRI examination was performed in
18 patients. Nine (19.1%) out of 47 patients were diagnosed with breast cancer during pregnancy, and 38
(80.9%) were in their first year after delivery. The most frequent finding (95.7%) during imaging was one or
more masses. Mammography-detected pure or accompanying microcalcifications were found in 12 (25.5%)
patients. MRI detected additional multifocal and multicentric disease in 14 (29.8%) patients and contralateral
cancer in one (2.1%) patient.

Conclusions: Pregnancy-related breast cancer tends to be diagnosed in an advanced stage with poor prognosis.
Any breast abnormalities observed in this period should alert clinicians, and a meticulous radiological evaluation

is mandatory. The early diagnosis of this disease would increase the chances of successful treatment.

1. Introduction

Breast cancer is the second leading cause of mortality in women.
However, pregnancy-associated breast cancer (PABC) is less well
known because it is not commonly clinically encountered. Recent
publications note that the incidence of PABC has increased because of
delayed childbearing [1,2].

Pregnancy-associated breast cancer is defined as all breast cancers
diagnosed in pregnancy and within one year after delivery [3,4]. The
delayed diagnosis of PABC is a major contributing factor to its lower
survival rate than that in age-matched patients with non-PABC [5-10].
The most significant reason for late stage diagnosis is the differentiation
of breast tissue due to hormonal changes specific to this period. The
increased levels of estrogen, progesterone, and prolactin cause early
breast changes in the first trimester of pregnancy. The development of
new ductus, lobular growth, spontaneous involution in the stroma, and
an increase in glandular tissue vascularization are primarily detected
secondary to the effect of estrogen. Progesterone is dominant in the
second and third trimesters, causing lobular growth with a relative
decrease in stroma and an increase in cellular proliferation [11,12].
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These microenvironment changes can potentially affect the growth and
aggressiveness of PABC. These changes detected in the breast are also a
challenge during physical examination and can cause a delay in diag-
nosis [6,7].

Radiological imaging methods play an important role in the diag-
nosis of PABC, and ultrasonography, with a sensitivity close to 100%, is
the most frequently used and most appropriate imaging method.
Mammography and biopsy must also be performed when suspicious
lesions are detected in the initial ultrasonographic examination
[6-8,13].

To date, most publications have focused on ultrasonography and
mammography; in contrast, there are only a few publications reporting
the MRI findings in PABC [14].

Late presentation, delayed diagnosis and delayed treatment of PABC
lead to increasing social and economic consequences like termination of
pregnancy, risk of fetal damages, psychological trauma of parents,
ethical problems, increased cost of treatment. For this reason, aware-
ness and early diagnosis play an important role in the accurate man-
agement of PABC. In this study, we identified the clinical, radiological,
and histopathological characteristics of PABCs detected over a 7-year
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period and emphasize the reasons for the difficulty in imaging and di-
agnosing of PABC.

2. Material and methods

Institutional ethics committee approval was obtained. This study
was conducted as a case series. A retrospective review of the clinical,
radiological, and histopathological findings of 47 women who were
diagnosed with PABC between January 2011 and January 2017 was
performed. Two radiologists with 15 years and 5 years of experience in
breast radiology, respectively, retrospectively reviewed the mammo-
graphy and sonography findings of all patients and the MRI findings of
18 patients.

The Breast Imaging Reporting and Data System (BIRADS) classifi-
cation was used in the evaluation. The inclusion criteria for this study
were: the diagnosis of PABC with imaging and the availability of
complete clinical and histopathological data. The characteristics of the
patients and their symptoms, the findings of physical examination, the
imaging findings and the histopathological results were obtained from
the digital hospital archive.

The obtained data were analyzed using the Statistical Package for
the Social Sciences (SPSS for Windows, v. 20.0, Chicago, USA) program,
and the descriptive statistics were demonstrated as the mean
(minimum-maximum) with the frequency percentage distribution.

3. Results

Forty-seven lesions (index lesion if there was more than one tumor)
were evaluated in 47 women with PABC. Nine (19.1%) women were in
the pregnancy period, and 38 (80.9%) were within the first year after
delivery. The mean age of the patients was 32 (25-44) years. No patient
had a family history of breast cancer. Pregnancy was not terminated in
patients whose cancer was diagnosed during pregnancy. A palpable
mass was detected in the breast or axilla of 40 (86%) patients in the
physical examination. Other symptoms in the patients were nipple re-
traction and/or bloody nipple discharge (8%) and diffuse breast swel-
ling and pain (6%). All patients presented for diagnostic examination.
None were screening detected. Description of study group summarized
in Table 1.

All patients were first evaluated with ultrasonography, and then
mammography was performed. Ultrasonography was used to detect all
of the lesions. The mean lesion size was 47 (12—130) mm. Forty-five
(95.7%) of the 47 lesions were masses (Fig. 1a, b), and the remaining 2
(4.3%) lesions were nonmass lesions by sonography. Sonographic
nonmass lesions were architectural distortions and microcalcifications.
Ultrasonography detected 8 cases of multifocal and 4 cases of

Table 1
Description of the study group.

Characteristics All patients (n = 47)

Mean age 32 (25-44)

Pregnancy status 9 (19.1)
Pregnant 38 (80.9)
First year after delivery

Histological tumor type 45 (95.8)
Invasive ductal cancer 2(4.2)
Invasive lobular cancer

Axillary metastasis 25 (53.2)

Distant metastasis 2(4.2)

Receptor status 31 (68.8)
ER positive 25 (53.2)
PR positive 9 (19.1)

HER-2 positive

Note: Unless otherwise noted, values are the number of patients, with per-
centages in parentheses. ER: Estrogen receptor, PR: Progesterone receptor,
HER-2: Human epidermal growth factor receptor.
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multicentric disease. Nineteen (42.2%) of the 45 masses were round (5/
19) or oval (14/19) shaped (including lobulated lesions), and 26
(57.8%) were irregularly shaped. In 16 (35.6%) of the 45 mass lesions,
the margins were circumscribed, and 29 (64.4%) mass lesions had
noncircumscribed margins. The internal echo pattern was hetero-
geneous in 34 masses (75.5%), homogenous in 2 (4.5%) masses and
mixed solid and cystic in 9 (20%) of 45 masses.

Mammography detected 41 (87.2) of the 47 cancers. Mammography
showed microcalcifications in 12 (25.5%) patients (pure segmental
microcalcifications in two patients and microcalcifications accom-
panying masses in 10 patients). The sonographic and mammographic
lesion characteristics are summarized in Table 2.

Breast MRI was performed in 18 (38.3%) of the 38 patients whose
cancers were diagnosed in the first year of delivery. The indications of
the MRI were to evaluate disease extension, sonographic and mam-
mographic size discrepancy, and indeterminate findings of multicentric
disease. In all patients, MRI was performed immediately after nursing.

Background parenchymal enhancement was found in all patients.
BPE was mild in 2 (11.1%) patients, and moderate or marked in 16
(88.9%) patients. Background parenchymal enhancement did not affect
the detection of the lesions (Fig. 2). MRI detected 11 (61.1%) masses, 5
(27.8%) mass and accompanying nonmass enhancements (NME) and
two (11.1%) NME:s of all index tumors. MRI showed multifocal (in same
quadrant of breast, 6/18) and multicentric (in different quadrants of
breast, 9/18) disease in 15 (83.3%) of 18 patients. Additional one
contralateral cancer was detected by MRI (Fig. 3). The contrast kinetics
of the index lesions were type 1 (persistent) in one NME, type 2 (pla-
teau) in 12 masses and/or NMEs and type 3 (washout) in 6 masses. The
MRI findings are summarized in Table 3.

Metastatic axillary lymph nodes were detected in 25 (53%) patients.
There was distant metastasis in 2 (4.3%) of 47 patients.

The histological tumor grade was grade 3 in 39 (83%) patients and
grade 2 in the remaining 8 (17%) patients. Forty-five (95.7%) patients
were diagnosed with invasive ductal cancer, and 2 (4.3%) patients were
diagnosed with invasive lobular cancer. Estrogen and/or progesterone
receptors were positive in 31 (66%) patients. Twenty-two tumors
(46.8%) were luminal A, 9 (19.1%) were luminal B, 7 (15%) were
triple-negative, and 9 (19.1%) were HER-2 positive breast cancer. Ki-67
levels in all tumors except two were higher than 20% (range
23%-70%). Ki-67 was detected at 13% and 14% in two patients diag-
nosed with invasive ductal cancer.

4. Discussion

Although PABC has rarely been described, recent publications
highlight an increase in its incidence. In previous studies, it was re-
ported that 6-15% of patients who were diagnosed with breast cancer
at 40 years of age or younger were in the pregnancy period [10,15-17].
Appropriate planning and the evaluation of imaging results are crucial
to prevent a delay in diagnosis.

In the last 7-year period, 4.3% of the breast cancers detected in our
center were pregnancy-associated. In this study, none of the patients
had a family history of breast cancer. Therefore, even if there is no risk
factor, the clinician and the radiologist should maintain a high index of
suspicion and careful when evaluating patients during this period. In
the present study, the mean age of the women diagnosed with PABC
was 32 years. Most of the cancers (81%) were diagnosed in the post-
partum period. All cancers were detected by diagnostic exams, and a
palpable mass found in the physical examination and single or multiple
masses observed in imaging. Our results were consistent with the lit-
erature [6-8].

In PABC, physical evaluation and imaging may be difficult due to
the physiological changes in the breast during pregnancy and the breast
feeding period. The intensive proliferative changes in this period lead to
an increase in the breast density which makes the diagnosis difficult
[1,11,12]. Diagnostic delays may also occur if the clinician or
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Table 2
Lesion characteristics according to imaging methods.
Lesion characteristics Mammography Ultrasonography
Lesion type
Mass 26 (63.4) 45 (95.7)
AD or asymmetry 13 (31.7) 2 (4.3)
Microcalcifications 12 4(8.5)
Pure 2(4.9)
Accompanying 10 4
Lesion distribution
Solitary 37 (78.7) 35 (74.5)
MF 4 (8.5) 8 (17)
MC 6 (12.8) 4 (8.5)
Mass/Shape
Round 3(11.5) 5(11.1)
Oval 11 (42.3) 14 (31.1)
Irregular 12 (46.2) 26 (57.8)
Mass/Margin
Circumscribed 7 (26.9) 16 (35.6)
Not circumscribed 19 (73.1) 29 (64.4)
Indistinct 10 14
Angular 1
Microlobulated 2
Spiculated 9 12
Mass/Sonographic
Internal echo pattern
Homogenous 2(4.3)
Heterogeneous 34 (75.7)
Complex cystic and solid 9 (20)

Note: Unless otherwise noted, values are the number of patients, with percen-
tages in parentheses.
AD: Architectural distortion, MF: Multifocal, MC: Multicentric.

radiologist does not suspect PABC. The mean tumor size in pregnancy-
associated cancers is larger, the axillary lymph node involvement rates
are higher, and the tumors are generally of a higher grade than other
cancers detected in the screening age group [1,6,8-10]. Similarly, the
mean tumor size was larger in the present study (47 mm), axillary
lymph node metastasis was detected in 53% of the patients, and 83% of
the patients had grade 3 tumors. Diagnostic delay causes an increased
estimated risk of axillary metastasis. According to Nettleton and col-
leagues, risk of axillary metastasis can estimate by using delay time and
tumor doubling time in a few mathematical equations. If a tumor has a
130-day doubling time, a one-month delay causes a 0.9% increased
risk, and a 6-month delay causes a 5.1% increased risk of axillary
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Fig. 1.a, b, ¢ A 29-year-old lactating
woman (postpartum third month) presented
with a palpable mass on her right breast.
The transverse sonogram showed an oval,
partially irregular mass with partially in-
distinct margins (a). Craniocaudal and
mediolateral oblique mammograms de-
tected a mass partially obscured by dense
breast tissue in the lower inner quadrant of
the right breast (arrows) (b). The mass was
clearly detectable on axial pre-contrast non-
fatsat TIW and axial subtracted post-con-
trast TIW images on MRI (arrows). There is
a high background parenchymal enhance-
ment on axial T1W subtracted post-contrast
images (c). Ultrasonography-guided biopsy
revealed a high-grade, triple-negative in-
vasive ductal cancer.

metastasis. If the tumor has a 65-day doubling time, a one-month delay
causes a 1.8% increased risk, and a six-month delay causes a 10.2%
increased risk of axillary metastasis [17]. These findings highlight the
importance of early diagnosis, which would increase the chance of re-
ceiving effective treatment.

Ultrasonography detected all lesions in this study. The most fre-
quent sonographic finding was a solid mass. Almost half of the masses
(42%) were round/oval shaped and well circumscribed. The rate of
spiculated masses was 27%, which was lower than that for the
screening age group. Nine (20%) masses were well-circumscribed
complex cystic and solid masses. It should be noted that, typical ma-
lignant characteristics such as spiculated margins, may not be detected
in pregnancy-associated cancers; however, benign morphological
characteristics, such as parallel orientation, increased sound transmis-
sion, and circumscribed margins may be observed. In addition, complex
cyst morphology, which may be confused with galactocele or abscess,
could be detected in this period [6-8]. When a suspicious mass detected
by imaging, biopsy must be performed rather than follow up for masses
detected during pregnancy and the breast feeding period, due to char-
acteristics that may overlap with those in benign lesions. Patients
should be informed regarding the possibility of milk fistula and in-
creased risk of bleeding [18].

The increased breast density in the pre- and postpartum period is
known to decrease mammographic sensitivity. In this study, 87% of the
cancers were detected with mammography in women with PABC.
Mammography facilitates the diagnosis and staging of breast cancer
and the detection of accompanying findings such as microcalcifications
or secondary lesions. Mammography can be performed safely during
pregnancy and must be performed for all clinically suspicious lesions
which is especially important to evaluate extent of disease given that
MRI is contraindicated [6-8,13,21,22].

Dynamic contrast-enhanced breast MRI (DC-MRI) should not be
performed during pregnancy due to the potential harm of the contrast
agent to the fetus. However, contrast-enhanced MRI can be performed
safely during the lactation period [18]. Increased background par-
enchymal enhancement (BPE) is expected in the breast feeding period.
Since tumor enhancement is more intense and rapid than that of the
parenchyma, tumors can be detected and characterized using dynamic
contrast-enhanced MRI. In this study, BPE did not affect lesion detec-
tion or characterization. MRI contributes to the differentiation of
multifocal-multicentric lesions and to the evaluation of accurate tumor
size and involvement [23,24]. In our study, additional multicentric
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cancers (47.3%) and one contralateral cancer (5.3%) were detected
with MRI in 18 patients. MRI detected additional five lesions that
cannot be detected by ultrasonography.

In the literature, the most frequently detected histopathological
type of PABC is invasive ductal cancer (range, 71%-100%). The in-
cidence of invasive lobular cancer was reported to be low, and in situ
ductal cancer was rarely reported [24]. In our study, 95.7% of cancers
were invasive ductal carcinoma, and 4.3% were invasive lobular car-
cinoma. There are a small number of publications investigating the
association between molecular subtypes of PABC in the literature. Some
studies reported 28%-50% hormone receptor positivity [25-28].
However, some studies reported 50% or more in their studies [5,10,17].

Clinical Imaging 58 (2019) 182-186

Fig. 2.a, b, ¢t A 28-year-old lactating
woman (postpartum sixth month) presented
with diffuse enlargement of her left breast
with skin thickening. A transverse sono-
gram showed a large, heterogeneous, hy-
poechoic mass with indistinct margins.
Mammography showed diffuse increased
density and skin thickening on the left
breast. Axial subtracted postcontrast TIW
MRI images showed mild background par-
enchymal enhancement. MRI demonstrated
diffuse tumor extension on the left breast
and additional small nonmass enhancement
of the right breast (arrows).
Ultrasonography-guided biopsy revealed
receptor-positive,  high-grade, invasive
ductal cancer on the left breast and right
breast.

In our study, no association was detected between the molecular sub-
type and PABC in accordance with the data in the literature to date.
Collins and colleagues reported higher rates of luminal A in 707 women
with PABC younger than 40 years of age; however, they reported no
association between the molecular subtype and PABC [29]. Similarly,
65.9% of cancers were hormone receptor positive in this study. The
most important limitations of our study are its retrospective design and
the small number of patients. MRI was not performed in all patients
diagnosed after delivery because we were not sure about the efficiency
of MRI in the lactation period during the first years of our MRI ex-
perience. However, we believe that the results of this study will con-
tribute to the current information on this topic because of the limited

Fig. 3. a, b: A 41 year-old pregnant woman
(29 weeks) presented with palpable mass on
her left breast. Craniocaudal and medio-
lateral oblique mammograms showed the
mass with microcalcifications on upper
outer quadrant of her left breast (arrows)
and enlarged axillary lymph node (thick
arrow) (a). Heterogeneous hypoechoic mass
with indistinct margins and accompanying
microcalcifications were seen on transvers
sonography image (b). Ultrasonography-
guided biopsy revealed high grade, re-
ceptor-positive invasive ductal cancer.
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Table 3
MRI findings according to tumor types.

MRI findings of 18 patients Invasive ductal Invasive lobular

cancer cancer
Background parenchymal
enhancement 2 (11.1)
Mild 10 (55.5) 1(5.6)
Moderate 4 (22.2) 1(5.6)
Marked
Lesion type
Mass 11 (61.1)
Mass and NME 3 (16.7) 2 (11.1)
NME 2(11.1)
Lesion distribution®
Solitary 2 (10.5) 1(5.3)
Multifocal 5(26.3) 1(5.3)
Multicentric 9 (47.3)
Contralateral 1(5.3)
Mass/Internal enhancement
Homogenous 3(21.4)
Heterogenous 5(35.7)
Rim 4 (28.6) 2 (14.3)
NME/Type
Heterogenous 3 (42.8) 1(14.3)
Clumped 1(14.3)
Clustered ring 2 (28.6)
NME/Distribution
Linear 1(14.3)
Regional 1(14.3) 2 (28.6)
Segmental 3(42.8)
Contrast kinetic
Persistent 1 (5.6)
Plateau 10 (55.5) 1(5.6)
Wash-out 5(27.7) 1(5.6)

Note: Unless otherwise noted, values are the number of patients, with percen-
tages in parentheses.
NME: Nonmass enhancement.

2 One contralateral cancer included.

number of studies in the literature.

PABC is a serious disease because of its increasing incidence and
socioeconomic consequences. Delayed diagnosis and treatment sig-
nificantly reduces overall survival [1]. Imaging studies revealed char-
acteristics that overlap with those of benign lesions in this patient
group. Radiological evaluation should be performed carefully, and if
there is any suspicious finding, biopsy should be performed. MRI is a
useful tool for evaluating disease extension and contralateral breast in
post-pregnancy and lactation period.

5. Conclusions

In conclusion, although PABC is rarely encountered, women pre-
senting breast symptoms should be carefully evaluated in this time
period. All patients must be attentively evaluated with a multi-
disciplinary approach including mammography and biopsy when in-
dicated. The benefit of the high sensitivity of MRI may be used to plan
treatment for women presenting with breast symptoms within 1 year
after pregnancy should be carefully evaluated.
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