Breast lesions during pregnancy and
lactation: a pictorial essay

Seung Eun Lee', Young Kyung Bae’

Departments of 'Radiology and *Pathology, Yeungnam University College of Medicine,
Daegu, Korea

A wide range of breast lesions can arise during pregnancy and lactation, from benign or
inflammatory diseases to malignant tumors. Hormone-influenced physiological changes of the
breast make the radiological evaluation of breast lesions challenging. Knowledge of the imaging
features of normal physiological changes and common breast lesions during this period can help
radiologists accurately diagnose and appropriately manage conditions. As such, this pictorial
essay illustrates normal physiological changes related to pregnancy and lactation, as well as
common benign and malignant breast lesions encountered during those periods.
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Introduction

During pregnancy and lactation, the breast undergoes physiological changes under the influence of
various hormones. These manifest as parenchymal tissue pattern alterations and increased blood flow
[1]. Changes of this nature may make the radiological evaluation of breast lesions more difficult [2,3].
Most breast lesions detected during pregnancy and lactation are benign; however, the possibility of
pregnancy-associated breast cancer (PABC) must be considered to avoid a delayed diagnosis [4]. The
purpose of this article is to review the imaging findings associated with pregnancy- and lactation-
related physiological changes of the breast and to discuss the benign and malignant lesions common
during those periods.

Normal Physiological Changes of the Breast during
Pregnancy and Lactation

The breast undergoes various changes during pregnancy and lactation in response to hormones such
as estrogen, progesterone, and prolactin [1]. During pregnancy, the number and size of breast ducts
and lobules increase. The fluid content of the breast also increases, accompanied by involution of the
fibrofatty stroma [1,5]. After delivery, prolactin induces milk accumulation and corresponding lobular
growth and distension, and oxytocin induces the milk ejection reflex and facilitates the maintenance
of milk production [1,4-6]. These physiological changes result in increased breast volume with
associated palpable nodularity and increased firmness, making the clinical detection of palpable
lesions difficult [5]. Spontaneous unilateral or bilateral bloody nipple discharge can occur during
pregnancy and early lactation (in up to 20% of pregnant women and 15% of lactating women)
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Breast imaging during pregnancy and lactation

due to proliferative changes in epithelial cells as well as increased
breast vascularity [1,4]. This condition is usually self-limiting.
However, persistent unilateral bloody nipple discharge can be a
pathological condition that occurs secondary to infection, papilloma,
or breast cancer. A diagnostic imaging evaluation is recommended if
pathological nipple discharge is suspected [1,4,7].

Imaging Evaluations and Breast Biopsies
during Pregnancy and Lactation

The evaluation of breast imaging studies during pregnancy and
lactation is challenging because of physiological and structural
changes in the breast, as well as the need to balance maternal and
fetal well-being [7].

Mammography

On mammography, physiological changes during pregnancy and
lactation result in a diffuse increase in parenchymal density with
breast enlargement (Fig. 1). These changes decrease the sensitivity
of mammography by 70%-90% [1,4-6].

Mammography is generally safe during pregnancy, as it exposes
the mother and fetus to negligible radiation. The fetal radiation
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dose from a four-view mammogram is less than 0.03 mGy and
does not have teratogenic effects [8,9]. In their Appropriateness
Criteria, the American College of Radiology (ACR) established
evidence-based guidelines for specific clinical conditions. According
to these guidelines, there is limited evidence to support breast
cancer screening in pregnant or lactating women. However,
screening mammography is not contraindicated during pregnancy,
particularly in women at intermediate to high risk for breast cancer.
Mammography and digital breast tomosynthesis are appropriate
modalities for breast cancer screening. In a diagnostic setting,
mammography can be used as a supplement to ultrasonography
for breast evaluations in pregnant women with palpable masses or
pathological nipple discharge. A complete mammographic evaluation
is recommended for locoregional staging in pregnant women with
newly diagnosed breast cancer [7,9].

Ultrasonography

On ultrasonography, during pregnancy, the breast shows diffuse
hypoechogenicity with fibroglandular enlargement and increased
vascularity (Fig. 2A). In lactating women, the breast shows diffuse
hyperechogenicity with a prominent ductal system and increased
vascularity (Fig. 2B, C) [4,6,10,11]. Ultrasonography is the best

Fig. 1. Mammography of physiological
changes in a 33-year-old lactating
woman.

A. A baseline mammogram obtained
before pregnancy shows a heterogeneously
dense breast. B. Screening mammography
performed during lactation shows breast
enlargement and increased parenchymal
density with an increased amount of
glandular tissue and accessory breast
tissue in the axilla.
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imaging modality to evaluate breast lesions during pregnancy
and lactation, as it is sensitive and confers no radiation exposure
[6,11,12]. According to the ACR Appropriateness Criteria, pregnant
woman with palpable masses or pathological nipple discharge
should be initially evaluated by ultrasonography in order to
characterize the features of the lesion and plan proper management
[1,7,13].

Magnetic Resonance Imaging

The physiological increases in breast vascularity during pregnancy
and lactation result in markedly increased background parenchymal
enhancement on breast dynamic contrast-enhanced magnetic
resonance imaging (MRI). These changes may limit the sensitivity of
MRI [14].

MRI has a limited role during pregnancy and lactation due to
concerns about gadolinium exposure and limited data regarding
the safety of the technique for such use [8]. According to the
ACR Appropriateness Criteria, the routine use of breast MRI is
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not appropriate in either screening or diagnostic settings during
these periods; rather, use of the technique is recommended only in
situations where the risk-benefit ratio is clear [7].

Core Needle Biopsy

Core needle biopsy is considered safe during pregnancy and
lactation, but caution should be exercised due to the relatively
high risk of bleeding, infection, or milk fistula formation [1,8]. To
minimize complications, patients are recommended to discontinue
breastfeeding prior to biopsy. Additionally, procedures should be
performed only under strict aseptic conditions. Moreover, it is helpful
to monitor and facilitate hemostasis by using compression or ice
packs after biopsy [1].

Inflammatory and Infectious Diseases

Puerperal Mastitis
Mastitis occurs relatively often during lactation, specifically in up

Fig. 2. Ultrasonography of physiological changes during pregnancy
and lactation.

A. Ultrasonography of a 34-year-old pregnant woman (intrauterine
pregnancy, 23 weeks) shows diffuse enlargement of the
nonfatty glandular component with diffuse hypoechogenicity.
B, C. Ultrasonography of a 30-year-old lactating woman show
diffuse enlargement of the glandular component with multiple
hyperechogenic dots and a prominent ductal system with ductal
dilatation.
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to 20%-25% of breastfeeding women [15]. The most common
pathogens are Staphylococcus aureus and Streptococcus, which are
present in the infant's nasopharynx and infect the breast through
nipple cracks during breastfeeding [4]. If an abscess is suspected,
ultrasonography is the most useful modality for the diagnosis and
treatment of mastitis [1,4]. On ultrasonography, mastitis appears as
an ill-defined area of altered echotexture, usually with hypoechoic
or heterogeneous echogenicity; increased vascularity is observed
on color Doppler ultrasonography (Fig. 3). Ancillary findings include
skin thickening and enlarged axillary lymph nodes [2]. The abscess is
an irregular hypoechoic or anechoic mass, sometimes with internal
echogenic debris and/or posterior acoustic enhancement (Fig. 4)
[6]. Treatment of mastitis includes appropriate antibiotic therapy.

A
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Ultrasound-guided fine-needle aspiration, vacuum-associated biopsy,
or surgical drainage can be effective treatment options in the case of
abscess formation [15,16]. However, if the patient does not respond
to antibiotic therapy for puerperal mastitis, the possibility of cancer
should be considered and further evaluation should be performed [2,4].

Granulomatous Mastitis

Granulomatous mastitis is a rare inflammatory disease of unknown
etiology that typically affects young women within 5 years of
pregnancy [1,6]. Clinically, it manifests as a firm to hard mass and
is accompanied by reactive lymphadenopathy in up to 15% of
patients [1,2]. On ultrasonography, solitary or multiple clustered,
circumscribed, or irregular heterogeneous hypoechoic masses are

Fig. 3. Puerperal mastitis in a 28-year-old lactating woman with right breast pain and fever.
A. Ultrasonography shows engorgement of the right breast with irregular, partially indistinct, hypoechoic, and heterogeneous areas (arrows). B.

Color Doppler ultrasonography shows increased vascularity.

A

B

Fig. 4. Puerperal mastitis with abscess in a 32-year-old lactating woman who reported having a palpable mass for 4 months.

A. Ultrasonography shows poorly defined amorphous areas of hypoechoic and heterogeneous echogenicity, suggesting mastitis. The abscess
is an oval-shaped, complex heterogeneous mass with hyperechoic debris (arrow). B. Color Doppler ultrasonography shows perilesional
vascularity. Purulent exudate was obtained with fine-needle aspiration.
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observed, often with contiguous tubular configurations (Fig. 5).
Diffuse abscess or fistula formation can also be seen [13]. These
masses can occur in any part of the breast but tend to spare the
subareolar regions [1,2]. Due to the variations in imaging results, they
can sometimes resemble malignancy. It is important to correlate the
imaging features with the histopathological findings and to engage in
long-term follow-up [13].

Benign Disorders during Pregnancy and
Lactation

Galactocele

Galactocele is a milk-filled retention cyst caused by the obstruction
of the lactiferous duct. It is the most common benign breast mass in
women who are or who recently stopped lactating [6,10]. Clinically,
it manifests as one or multiple painless palpable masses [10]. On
mammography, galactocele can exhibit various imaging features
depending on the proportion of fat and protein in the individual’s
breast milk. When completely radiolucent with a relatively high fat
content, it is known as pseudolipoma. A cystic mass with a fat-fluid
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level is a diagnostic indicator of a galactocele, with the fat content
above and the water content remaining at the bottom. Alternatively,
when the high viscosity of breast milk does not allow the separation
of the fat and water contents, a galactocele can resemble a
hamartoma; this condition is known as pseudohamartoma
[1,4,10]. On ultrasonography, galactocele manifests as a simple or
complicated cyst, typically an oval-shaped mass with a circumscribed
margin and variable internal echogenicity (Fig. 6) [1,10,17]. A
common complication of galactocele is infection. Galactocele
infection is confirmed when mixed milky and purulent material is
obtained by fine-needle aspiration. On ultrasonography, an infected
galactocele appears relatively conspicuous and similar to an abscess
(Fig. 7) [1]. Uncomplicated galactoceles with typical imaging
features are self-limiting; in cases of galactoceles with associated
symptoms or atypical imaging features, ultrasound-guided fine-
needle aspiration should be performed [10].

Lactating Adenoma
A lactating adenoma is a benign tumor that develops in response
to physiological hormonal changes during pregnancy and lactation

Fig. 5. Granulomatous mastitis in a 37-year-old pregnant woman
(intrauterine pregnancy, 17 weeks) who presented with breast
pain.

A, B. Ultrasonography show irreqular hypoechoic lesions with
tubular extensions to the subcutaneous tissues and skin arrow in B.
Associated changes, such as overlying skin thickening and increased
echogenicity of the surrounding fat tissue, are also visible. C. Color
Doppler ultrasonography shows perilesional vascularity. Ultrasound-
guided core needle biopsy reveals granulomatous lobular mastitis.
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A C

Fig. 6. Galactocele in a 40-year-old woman with a palpable mass.

The palpable mass was detected during lactation and examined 6 months after cessation of breastfeeding. A. A mediolateral oblique
mammogram shows an oval-shaped, circumscribed hyperdense mass. B. Ultrasonography shows an oval-shaped mass with echogenic
contents and posterior acoustic shadowing. Ultrasound-guided core needle biopsy and subsequent excision were performed. C. The lining
epithelium of cystically dilated duct is desquamated. Chronic inflammatory changes with lymphohistiocytic infiltration and fibrosis in the wall
can be observed (H&E, x100). Considering the clinical history and input from a pathologist, the lesion was hypothesized to have originated
as a galactocele relatively long ago. It was accompanied by chronic inflammation secondary to leakage.

Fig. 7. Infected galactocele in a 31-year-old lactating woman
with a palpable mass. Ultrasonography shows an oval-shaped,
circumscribed, complex cystic mass with posterior acoustic
enhancement. Fine-needle aspiration reveals purulent and milky
material, confirming the presence of a clinically infected galactocele.
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[10]. Histopathologically, lactating adenomas display lobular  variant of fibroadenoma, tubular adenoma, or lobular hyperplasia
expansion with numerous enlarged and dilated acini separated by  [6,10], and it can spontaneously regress after pregnancy and
connective tissue. Lactating adenoma has been suggested to be a  lactation [10]. On ultrasonography, lactating adenomas usually

Fig. 8. Lactating adenoma in a 29-year-old lactating woman with a
palpable mass.

A. Ultrasonography shows an oval, circumscribed hyperechoic mass
with a central hypoechoic area and posterior acoustic enhancement.
B. Color Doppler ultrasonography shows internal vascularity.
Ultrasound-guided core needle biopsy revealed a lactating adenoma.
C. On a follow-up ultrasonography 8 months after cessation of
lactation, the lactating adenoma had decreased in both size and
internal echogenicity.

A B

Fig. 9. Fibroadenoma with lactational changes in a 36-year-old lactating woman.

A. Ultrasonography obtained before pregnancy shows an oval, circumscribed, hypoechoic mass, which a biopsy showed to be fibroadenoma.
B. In the lactational period, the pre-existing fibroadenoma changed in response to hormonal stimulation. The fibroadenoma shows mixed
heterogeneous echogenicity with a prominent ductal pattern (arrow).
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A

Fig. 10. Pregnancy-associated breast cancer in a 37-year-old woman (8 months after delivery) presenting with a palpable mass in the
right breast.

A. A mediolateral oblique mammogram shows focal asymmetry (arrowheads) with grouped amorphous microcalcifications (arrow) in
the right upper outer quadrant. The lesion is partially obscured by dense parenchymal tissue. B. Gray-scale ultrasonography shows an
irregular-shaped, hypoechoic mass with a microlobulated margin and calcifications. C. Color Doppler ultrasonography shows intratumoral
hypervascularity, and core needle biopsy revealed invasive ductal carcinoma. D. A post-contrast T1-weighted maximum intensity projection
image (TR/TE 5.3/1.9) shows an irregular-shaped conglomerated mass, measuring 4 cm at the point of longest diameter, in the right upper
outer quadrant of the breast; additionally, axillary metastatic lymphadenopathies are visible (arrow). The patient underwent right breast-
conserving surgery after neoadjuvant chemotherapy.
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manifest as oval, circumscribed, homogeneous, hypoechoic or
isoechoic masses and/or posterior acoustic enhancements (Fig. 8A,
B). However, lesions with atypical imaging features such as irregular
margins, heterogeneity, or posterior acoustic shadowing may mimic
malignancy [1,10]. Lactating adenomas can regress naturally upon
cessation of pregnancy or lactation (Fig. 8C) [4].
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Fibroadenoma

Fibroadenomas are the most common benign breast tumors
in young women. The image features of fibroadenomas are
usually similar in pregnant and non-pregnant woman [2].
However, morphological and physiological changes can occur
during pregnancy and lactation. As hormone-sensitive tumors,

Fig. 11. Pregnancy-associated breast cancer with local recurrence
and distant metastases in a 30-year-old pregnant woman
(intrauterine pregnancy, 37 weeks).

A. Ultrasonography shows an irregular-shaped, hypoechoic mass
with an angular margin. The patient underwent right breast-
conserving surgery after delivery, and the histologic findings revealed
invasive ductal carcinoma. B-E. Local recurrence and distant
metastases occured 30 months after breast-conserving surgery for
initial pregnancy-associated breast cancer. C. Ultrasonography shows
a newly developed, irregular hypoechoic mass at the surgical site,
demonstrated by core needle biopsy to be recurrent invasive ductal
carcinoma. Positron emission tomography-computed tomography
and chest computed tomography indicate the presence of lung and
bone metastases (B, D), and brain magnetic resonance imaging
indicates the presence of brain metastasis (E).
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fibroadenomas often become enlarged with or without increased  heterogeneous echotexture, and posterior acoustic shadowing [1,4].
vascularity during pregnancy and lactation, and they can regress  Secretory hyperplasia can sometimes occur in fibroadenomas during
after the cessation of breastfeeding [1,13]. Spontaneous infarction  pregnancy and lactation. Fibroadenoma with secretory hyperplasia
of fibroadenoma is very rare, but can sometimes occur during  or lactational changes can exhibit heterogeneous echotexture and/
pregnancy or lactation. Infarction can cause a fibroadenoma  or dilated ducts and cysts, resembling a complex fibroadenoma (Fig.
to exhibit more complex features, such as lobulated margins,  9) [1]. In cases with atypical radiological features, percutaneous core

A D
Fig. 12. Pregnancy-associated breast cancer in a 42-year-old pregnant woman (intrauterine pregnancy 35 weeks) presenting with
bloody nipple discharge.

A. Mediolateral oblique mammogram shows segmental distributed, fine pleomorphic microcalcifications (arrows). B, C. Ultrasonography
shows an irregular ductal change with intraductal calcifications (arrows). D. Color Doppler study shows increased vascularity within the
lesion. The patient underwent left breast conserving surgery and histologic findings revealed invasive carcinoma with ductal carcinoma in
situ.
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needle biopsy should be performed to confirm the diagnosis.

Malignant Disorders during Pregnancy and
Lactation

Pregnancy-Associated Breast Cancer

Breast cancer that occurs during pregnancy or within 1 year of
delivery is defined as PABC. PABC occurs in one of every 3,000-
10,000 pregnancies and accounts for 1%-3% of all breast
malignancies [4,5]. PABC usually manifests as a painless, palpable
mass. Because of the difficulty in carrying out clinical examinations
during pregnancy and shortly afterward, diagnosis may be delayed
[2,4]. PABCs are hiologically aggressive and have been found to be
larger and more advanced than non-PABCs in same-age patients
[2,5]. More than 50% of patients present with axillary lymph node
metastasis; additionally, a high prevalence of hormone-receptor-
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Fig. 13. Pregnancy-associated breast cancer in a 30-year-old
woman (10 months postpartum) with a palpable mass in her left
breast for the prior 2 months.

A. Bilateral mediolateral oblique mammography show global
asymmetry with multiple irregular-shaped masses and diffuse skin
thickening (asterisk) in the left breast. Enlarged lymph nodes are
also seen in the left axilla (white arrow). B. Ultrasonography shows
multiple irreqular-shaped masses with posterior acoustic shadowing.
C. Post-contrast T1-weighted positron emission tomography-
magnetic resonance image shows multiple irreqular enhancing
masses with diffuse skin thickening (arrowheads) in the left breast
and enlarged lymph nodes (arrow) in the left axilla. These findings
are consistent with inflammatory breast cancer. Core needle biopsy
revealed invasive ductal carcinoma.

negative and HER2/neu-positive tumors has been reported in PABC,
as has a high rate of inflammatory breast cancer [1,12,18] (Figs. 10,
11). A combination of delayed diagnosis and an aggressive growth
pattern due to the biological effects of pregnancy results in poor
prognosis; recurrence is common and appears within 2-3 years
of diagnosis [1,2,13]. The imaging features of PABC are similar to
those of non-PABC. The sensitivity of mammography is relatively low
in pregnant or lactating patients due to increased glandular density;
however, mammography may still be useful to visualize malignant
microcalcifications, multifocality, multicentricity, or bilaterality [6] (Fig.
12). Ultrasonography is the most appropriate modality to assess
PABC [1,12]. On ultrasonography, PABC manifests as a circumscribed
to spiculated, hypoechoic to complex mass with or without posterior
acoustic shadowing. However, aggressive tumors can show posterior
acoustic enhancement that reflects necrotic or cystic degeneration.
Associated features include thickening of the Cooper's ligaments,
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edema, skin thickening, and axillary lymphadenopathy [2]. On
MRI, features of PABCs include circumscribed to irregular margins,
heterogeneous or rim enhancement, segmental distributed non-
mass enhancement, and diffuse unilateral enhancement [19].
Despite the increased background parenchymal enhancement and
T2 signal heterogeneity during pregnancy and shortly afterward,
MRI may be a reliable modality of evaluating the extent and severity
of PABC (Fig. 13) [5,19,20].

Conclusion

The imaging findings associated with breast lesions that arise during
pregnancy and lactation do not differ greatly from those associated
with similar lesions in non-pregnant women. However, it is difficult
to utilize breast imaging during pregnancy and lactation due to
hormone-induced physiological changes. To facilitate the accurate
diagnosis of breast lesions during this period, it is important to
understand the imaging findings associated with common breast
lesions and physiological changes.
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