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breastfeeding(1,3,5). Typical imaging findings are similar to 
those of non-pregnant non-lactating women and may have 
a slight increase in echogenicity on ultrasound. However, 
during pregnancy, they may have an atypical appearance 
due to secretory hyperplasia and lactational changes, with 
the internal accumulation of milk mimicking a galactocele 
(Figure 5). In these cases, ultrasonography reveals hetero-
geneous echogenicity, with cystic areas, sometimes form-
ing levels, and ductal dilation(5). Although rapid growth is 
uncommon, when it occurs, areas of infarction may ap-
pear. A clinical feature of fibroadenoma is the onset of 
pain at the site of a pre-existing fibroadenoma(1). Similar 
to lactating adenoma, the presence of atypical findings on 
imaging studies may require anatomopathological investi-
gation to confirm the diagnosis(3).

Although they have probably benign appearance on 
imaging (BI-RADS 3), fibroadenomas in pregnancy and 
lactation should be managed in two different ways de-
pending on the patients. Patients with masses diagnosed 
during pregnancy should be evaluated individually, consid-
ering risk factors and the family history. Masses with prob-
ably benign characteristics smaller than 10 mm can be fol-
lowed and those with suspicious characteristics or larger 
than 30 mm should be biopsied, while those with dimen-
sions between 10–30 mm must be treated individually. 
Patients with probably benign masses diagnosed prior to 
pregnancy should be monitored. If the morphological ap-
pearance remains stable with a growth rate of up to 20%, 
expectant management should be considered. However, if 
there is a growth rate greater than 20% or morphological 
change, a percutaneous biopsy should be performed(12). 
Other findings that suggest the need for percutaneous 
biopsy are giant fibroadenomas (larger than 50 mm) and 

suspicious clinical findings such as skin thickening or ul-
ceration, and papillary retraction(14).

Puerperal mastitis and abscess

Mastitis is an inflammatory process of the breast, 
sometimes caused by an infection. Abscess is the most 
common complication and is characterized as a purulent 
collection. Although mastitis rarely occurs during preg-
nancy, it is relatively common during lactation, and oc-
curs in approximately 10% of lactating women, generally 
in the first six weeks after delivery(15). Its pathophysiology 
is explained by the bacterial transmission originating from 
the infant’s nose and mouth to the mother through breast 
fissures. Other risk factors include milk stasis (as this is 
an excellent bacterial culture medium), duct obstruction, 
and breast engorgement(4). The main etiologic agents are 
Staphylococcus aureus and Streptococcus(15). While the 
first causes a more localized process the second tends to 
manifest itself as diffuse mastitis, causing abscesses only 
in more advanced phases(1).

Approximately 5–11% of cases of puerperal mastitis 
progress to an abscess(4). Patients usually present phlo-
gistic signs (pain, edema, and erythema) in the breasts, 
sometimes associated with systemic symptoms, such as 
fever, body aches, and fatigue(15). It is diagnosed clinically, 
and imaging tests are reserved for complicated cases in 
which an abscess is suspected or in cases refractory to 
treatment(2). The diagnosis of abscess can be difficult in 
the pre-suppurative phase, and is confused with a malig-
nant lesion in the suppurative phase(16).

Ultrasound is the imaging method of choice for com-
plicated abscess resulting from mastitis, which is typically 
characterized by anechoic or hypoechoic areas with thin 

Figure 5. A 34-year-old lactating patient complained of a rapidly growing mass in the left breast. T2 (A) and post-contrast T1 (B) weighted MRI images showed 
a complex solid and cystic mass in the upper quadrants of the left breast, in the same topography of a previous biopsy compatible with fibroadenoma. A new 
percutaneous biopsy confirmed the diagnosis of fibroadenoma with lactational changes.
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septations or debris, thickened walls, not circumscribed 
margins and posterior acoustic enhancement(1). In the 
Doppler study, it usually presents peripheral vasculariza-
tion(4). The subacute form of mastitis may show signs of 
periductal inflammation, characterized by fluid collections 
along the subareolar ducts(1). Although mammography 
does not have a well-established role in cases of mastitis 
and abscess, it may show skin thickening associated with 
global asymmetry or a breast mass(5). The abscess may have 
an atypical presentation and mimic a solid or solid-cystic 
mass, with peripheral hypervascularization in the Doppler 
study, resulting in a delayed diagnosis(5). The management 
of abscesses classically includes ultrasound-guided aspi-
ration, sometimes with therapeutic intent, reducing the 
duration of the disease and promoting rapid pain relief, or 
for differential diagnosis in atypical cases(15).

Idiopathic granulomatous mastitis

Idiopathic granulomatous mastitis is a rare inflamma-
tory and chronic condition of the breast(17). It is found in 
women of childbearing age, and commonly occurs among 
patients in the pregnancy-lactation cycle, usually within 
the first six years after pregnancy(18,19). Although the auto-
immune hypothesis and the relationship with hyperprolac-
tinemia have been suggested as causes(19), the definitive 
etiology remains uncertain(17). The most common clinical 
finding is a palpable mass, with relative preservation of the 
retroareolar region, which can clinically mimic inflamma-
tory breast carcinoma. Other findings include masses and 
skin fistulae. Reactive lymphadenopathy may be present 
in up to 15% of cases(17). Clinical and radiological features 
are variable and non-specific, making the diagnosis of this 
entity challenging(20). Thus, investigation by anatomo-
pathological study is decisive as it shows lobular non-case-
ating granulomas(18). Other diseases such as tuberculosis, 
fungal infections, sarcoidosis and Wegener’s granulomato-
sis should be excluded to confirm the diagnosis(3).

Although not conclusive, ultrasound is the method of 
choice for both initial investigation and to guide biopsy, and 
may reveal heterogeneous single or multiple masses(6,21) 
with circumscribed margins and a tubular appearance. 
Diffuse abscess and fistula formation may also be pres-
ent(4). Mammographic findings are also variable and may 
be hidden by the high density of the breast, with focal or 
global asymmetry being the most common finding(22). Cor-
respondingly, focal or diffuse non-mass enhancement is the 
most frequent presentation on MRI, which better charac-
terizes the disease extent(20).

PREGNANCY-ASSOCIATED BREAST CANCER

Pregnancy-associated breast cancers refer to cancers 
diagnosed during pregnancy or up to one year after deliv-
ery(3,9). Their incidence varies from 1:3,000 to 1:10,000 
pregnancies(9). Pregnancy-associated breast cancer usu-
ally has a more aggressive biological behavior, commonly 
presenting negative hormone (estrogen and progesterone) 
receptors and overexpression of human epidermal growth 
factor receptors type 2 (HER-2)(3). The diagnosis is usu-
ally delayed due to the physiological changes that occur 
in the breasts during pregnancy, sometimes leading to an 
underestimation of the referred signs and symptoms(23) 
and difficulty in interpreting the imaging tests. Clinically, 
they present as palpable masses, and ultrasound is still the 
best method for evaluating these lesions, allowing the dif-
ferentiation of solid and cystic lesions(4). They usually ap-
pear on ultrasound as masses of irregular shape and non-
circumscribed margins, predominantly hypoechoic or with 
heterogeneous echo pattern echogenicity (Figure 6)(9). Pa-
tients with suspicious lesions should undergo complemen-
tary evaluation by mammography after the first trimester of 
pregnancy(9). Imaging findings, in these cases, are similar 
to those found in non-pregnant non-lactating women(4).

Breast MRI studies are not performed during preg-
nancy, as gadolinium chelates cross the placental barrier 

Figure 6. A 33-year-old patient at 27 weeks of pregnancy presented with a palpable mass in the left breast. Ultrasound showed a hypoechoic mass with irregu-
lar shape and non-circumscribed margins. A percutaneous biopsy confirmed the diagnosis of invasive ductal carcinoma.
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and there are not enough studies on its effect on the fe-
tus(5). During the breastfeeding period, the American Col-
lege of Radiology allows the use of gadolinium contrast(24), 
with no need to stop breastfeeding after its injection. Al-
though gadolinium contrast injection has been reported 
to be safe during breastfeeding, there is still disagreement 
among the authors regarding its use. In a study conducted 
by Myers et al.,(25) preoperative MRI characterized a dis-
ease area larger than that observed on ultrasonography 
and mammography in 25% of patients with pregnancy-as-
sociated breast cancer, changing the surgical plan in 23% 
of the evaluated patients. MRI findings are similar to those 
found in non-pregnant patients, with masses with homo-
geneous, heterogeneous or peripheral enhancement, and 
non-mass enhancement with focal, segmental, or diffuse 
distribution (Figure 7)(26).

CONCLUSION

Great hormonal variation occurs in the female body 
during pregnancy and lactation, which causes important 
structural and secretory changes in the breasts. It is im-
portant that radiologists who work in the field of women’s 
health know about these changes, particularly regarding 
how to evaluate breast images, so that physiological vari-
ations are not misinterpreted and the main benign and 
malignant entities found in this period are diagnosed ef-
ficiently and precisely.
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