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In the pediatric and adolescent pop-
ulation, breast masses are nearly 
always benign, self-limited and 

managed conservatively, in contrast to 
adults, where malignant tumors have 
a relatively high incidence and often 
require excision.1-5 In addition, nor-
mal developmental variants, which can 
mimic tumor, are more common in a 
young population. This article describes 
the imaging features of developmental 
variants and breast masses in children 
and adolescents, and the associated 
clinical findings that can facilitate the 
diagnosis and appropriate treatment of 
these patients.

Imaging evaluation of the 
pediatric breast

Ultrasonography is the mainstay of 
breast imaging in children and adoles-
cents, in contrast to adults, where mam-
mography is the standard screening 
study.1,2,5 Mammography is not used 

routinely in a young population since 
the pediatric breast is denser than the 
adult breast, which can limit the sen-
sitivity of mammography. Mammog-
raphy also utilizes ionizing radiation, 
and the principle of radiation exposure 
in a young population is to keep the 
radiation dose as low as reasonably 
achievable. Computed tomography and 
magnetic resonance imaging (MRI) are 
ancillary studies that can be helpful in 
characterizing breast masses when so-
nography is equivocal and in assessing 
the extent of metastatic disease or a pri-
mary tumor for surgical planning.

Normal breast development
Ultrasound images prior to thelarche 

show a band of echogenic retroareolar 
tissue anterior to the pectoralis muscle 
(Figure 1A). When breast development 
starts, the breast bud appears as a ret-

roareolar hypoechoic mass (Figure 1B). 
As breast development continues the fi-
brofatty and glandular tissues increase. 
In the mature breast, sonography shows 
the anterior subcutaneous fat layer, 
subadjacent glandular tissue, which is 
echogenic, and fat which is hypoechoic, 
and posterior pectoralis muscle. Linear 
echogenic band representing connective 
tissue may be noted within the fatty tis-
sue (Figure 1C). 

Developmental breast masses 
Premature thelarche

Premature thelarche is the onset of 
female breast development prior to the 
age of 8 yrs. It may be isolated or as-
sociated with true precocious puberty. 
Isolated premature thelarche usually 
occurs in girls between 1 and 3 years of 
age, who present with unilateral or bi-
lateral palpable subareolar masses. So-
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nography shows a hypoechoic mass in 
the subcutaneous tissues anterior to the 
chest wall musculature, representing a 
developing breast bud (Figure 2).

Gynecomastia
Gynecomastia is enlargement of the 

male breast, which clinically presents 
as a tender, firm subareolar nodule. 

Physiologic gynecomastia has peak 
frequencies at two times: in the neona-
tal period and during adolescence. In 
neonates, breast enlargement is related 
to maternal hormone stimulation in 
utero.5 During puberty, gynecomastia 
occurs at about age 13-14 years and as 
many as 75% of male adolescents are 
affected. It typically resolves within 
several months to 2 years. 4,6 Pathologic 
gynecomastia is associated with femi-
nizing adrenocortical tumors, estrogen-
producing testicular tumors (Sertoli or 
Leydig cell), gonadotropin-secreting 
tumors and other conditions associ-
ated with elevated gonadotropin levels 
(hepatoblastoma, prolactinomas, Kline-
felter syndrome, testicular feminization 
syndrome, and neurofibromatosis type 
1 and drugs (estrogens, anabolic ste-
roids, digitalis, corticosteroids, tricyclic 
antidepressants and marijuana).4,6 Re-
gardless of cause, sonography shows 
hypoechoic breast tissue in the subare-
olar area, similar to that seen in early 
stages of normal breast development 
in female adolescents and in prema-
ture thelarche (Figure 1B and Figure 
2).1,2,5,6

Non-neoplastic cystic lesions 
Ductal ectasia

Duct ectasia occurs when a retroareo-
lar duct fills with fluid. The condition 
often causes no symptoms, but some 
adolescents may present with a pal-
pable mass, nipple discharge, breast 
tenderness or inflammation (periductal 
mastitis).1-4 Ultrasonography shows 
retroareolar tubular anechoic structures, 
representing the fluid-filled ducts. In-
fected ducts may contain debris or sep-
tae (Figure 3).1-3,7

Fibrocystic disease 
Affected adolescent females pres-

ent with cyclically tender breasts that 
are nodular on palpation.1-3 Sono-
graphic findings include single or mul-
tiple cysts, dilated ducts and highly 
echogenic foci with posterior acoustic 
shadowing, representing fibrous tissue 
(Figure 4).1,2 These cysts may be simple 
or complex and vary widely in size.

FIGURE 1. (A) Prepubertal breast showing an area of echogenic retroareolar breast tissue 
(arrowheads) anterior to the pectoralis muscle. C = rib cartilages. (B) Early stage of breast 
development showing echogenic breast tissue along with a hypoechoic nodule (asterisk), rep-
resenting the breast bud. (C) Mature breast showing echogenic glandular tissue and inter-
spersed hypoechoic fat. P = pectoralis muscle
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FIGURE 2. Premature thelarche in an infant girl. Longitudinal ultra-
sound demonstrates a subareolar hypoechoic mass (arrowheads) 
within the subcutaneous fat. M=chest wall musculature.

FIGURE 3. Ductal ectasia in a 12-year-old girl. Ultrasound image dem-
onstrates anechoic subareolar dilated duct (arrowhead).

FIGURE 4. Fibrocystic disease in a 12-year-old girl. Ultrasound image 
shows a simple cyst (calipers) with an adjacent echogenic area with 
posterior acoustic enhancement (arrowhead).

FIGURE 5. Hematoma. 14-year-old girl with a painful breast mass 
following trauma 1 week previous. Longitudinal sonogram shows a 
cystic mass with a thick wall and posterior acoustic enhancement, 
consistent with a subacute hematoma (arrowhead).

FIGURE 6. Mastitis with abscess. Longitudinal sonogram in a 
13-year-old girl shows a hypoechoic mass with internal echoes and 
peripheral flow consistent with an abscess. Surrounding echogenicity 
is consistent with mastitis.

FIGURE 7. Fibroadenoma in a 17-year-old girl. Longitudinal ultra-
sound image reveals a well circumscribed hypoechoic mass (arrow-
heads) with posterior acoustic enhancement and long axis oriented 
parallel to the chest wall
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Posttraumatic lesions
Posttraumatic hematomas and fat 

necrosis are most often secondary to 
sports-related injuries, presenting as 
tender masses.4 On ultrasound, the 
acute hematoma is hyperechoic to sur-
rounding tissues, becoming complex 
with internal echoes and eventually an-
echoic over time (Figure 5). Fat necro-
sis appears as an echogenic, complex 
mass with cystic spaces or as a hy-
poechoic mass with or without posterior 
acoustic shadowing.

Mastitis and abscess
Inflammatory lesions can result from 

infection of an obstructed subareo-

lar duct, chest wall area cellulitis, and 
nipple piercing or breast trauma.1,2,4,8,9 
Affected patients present with a ten-
der, indurated erythematous breast. At 
sonography, mastitis appears as thick-
ened, echogenic breast tissue with cen-
tral color Doppler flow. An abscess 
appears as a hypoechoic, thick-walled 
mass with internal debris and peripheral 
color Doppler flow (Figure 6). 

Benign neoplastic masses 
Fibroadenoma

Fibroadenomas are the most com-
mon solid breast masses in this popula-
tion, comprising up to 90% of breast 
masses.1,2,10 Classically, fibroadenomas 

are mobile non-tender breast masses. 
The characteristic sonographic features 
are a well-circumscribed hypoechoic 
mass that that is oval in shape with the 
width greater than the height. The diam-
eter usually ranges from 2 to 3 cm. Color 
Doppler commonly shows internal flow 
(Figure 7).1,2,5,9,10 The term giant fibroad-
enoma is reserved for fibroadenomas that 
are greater than 5 cm in diameter. The 
giant fibroadenoma may contain fluid-
filled clefts (Figure 8).9,10

Phyllodes tumors, also known as 
cystosarcoma phyllodes, are histologi-
cally similar to fibroadenomas but show 
more stromal proliferation. Affected pa-
tients present with a large, painless firm, 

FIGURE 8. Giant fibroadenoma in a 15-year-old girl. Ultrasound 
image shows large mass containing cleft-like cystic foci (arrow-
heads).

FIGURE 9. Benign Phyllodes tumor in a 12-year-old girl. Ultrasound image 
shows a large hypoechoic tumor with anechoic clefts (arrowhead). 

FIGURE 10. Subareolar infantile hemangioma in a 2-year-old girl. 
Color Doppler ultrasound image shows marked flow within a well-
defined hypoechoic mass.

FIGURE 11. Juvenile papillomatosis in a 15-year-old girl. Ultrasound 
image demonstrates a mass containing multiple small anechoic cysts 
(arrowheads).
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mobile mass.3 Phyllodes tumors may be benign, intermediate, 
or malignant. The malignant tumors have increased mitotic 
rate and show similarity to sarcomas.11 Despite their histologic 
classification, all phyllodes tumors have potential to metasta-
size and recur locally. Sonographic findings are similar to the 
giant fibroadenoma (Figure 9).1,2,5,12 Differentiation requires 
tissue sampling.

Hemangioma
Infantile hemangioma is a common breast mass in the 

young infant. It undergoes a phase of initial growth, followed 
by involution over months to several years and thus is man-
aged conservatively. Hemangioma is hypoechoic relative to 
surrounding tissue and shows vascular channels on color Dop-
pler images (Figure 10). 2

Juvenile papillomatosis
Juvenile papillomatosis, also termed “Swiss cheese” dis-

ease, typically presents as a firm, mobile mass in the periphery 

FIGURE 15. Non-Hodgkin’s lymphoma involving the breasts in a 
14-year-old girl. (A) Ultrasound image shows multiple, predominantly 
hypoechoic masses. (B) Axial CT image demonstrates multiple, bilat-
eral, soft-tissue masses in the breasts.

FIGURE 12. Intraductal papilloma in a 13-year-old girl.  Longitudinal 
sonogram shows an echogenic intraductal mass within a dilated duct. 

FIGURE 13. Pseudoangiomatous stromal hyperplasia (PASH) in an 
18-year-old girl. Longitudinal sonogram shows a well-circumscribed 
homogeneous mass with long axis parallel to the chest wall (arrowheads). 

FIGURE 14. Invasive ductal carcinoma. Ultrasound demonstrates a 
hypoechoic mass with irregular, margins, internal heterogeneity, and 
a long axis perpendicular to the chest wall.
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of the breast in adolescents and young 
women.3 It has been associated with a 
positive family history of breast cancer 
(33% to 58% of cases) and about 5% to 
15% of affected patients have concur-
rent breast cancer.1 At sonography, it 
appears as a complex mass with small 
cysts and echogenic septations and ill- 
or well-defined margins (Figure 11).1-

3,13

Intraductal papilloma
Intraductal papilloma is a benign pro-

liferation of ductal epithelium that can 
occur in adolescent girls and boys.1,2,14 
Patients often present with serous or 
serosanguinous nipple discharge. So-
nographic findings are an echogenic 
intraductal mass with or without duc-
tal dilatation and with internal flow on 
Doppler imaging (Figure 12).14

Pseudoangiomatous stromal 
hyperplasia

Pseudoangiomatous stromal hy-
perplasia (PASH) is a benign myofi-
broblastic proliferation.1,2,5 Affected 
patients present with a painless, firm, 
mobile mass. Sonographic findings 
are a well-circumscribed, hypoechoic, 
ovoid mass with the long axis oriented 
parallel to the chest wall, similar to the 
fibroadenoma (Figure 13).1,2,5,15  Differ-
entiation from fibroadenoma requires 
tissue sampling.

Breast masses from metastatic 
disease and primary breast cancer

Malignant tumors in the pediatric age 
group are extremely rare, accounting for 
less than 5% of breast masses, and they 
are more likely to be metastatic than  
a primary breast cancer.1-3,11 Primary 
malignancies that metastasize to the 
breast include rhabdomyosarcoma,  

neuroblastoma, renal carcinoma, Hodg-
kin’s lymphoma, and leukemia.1,2,16 
Radiation exposure during breast devel-
opment is a risk factor to development 
of breast cancer later in life.17 Secretory 
carcinoma is the most common primary 
breast cancer followed by intraductal 
cancer.18 Medullary and inflammatory 
cancers have also been described in pedi-
atric patients, although these are far less 
common than secretory carcinoma.11

On physical examination, primary 
breast cancer and metastases present 
as a hard, irregular shaped, non-mobile 
mass. At sonography, both masses ap-
pear as hypoechoic lesions with irregu-
lar, spiculated or lobulated margins, 
internal heterogeneity, a long axis per-
pendicular to the chest wall and variable 
posterior acoustic shadowing (Fig- 
ures 14,15).1,2,16,19   

Conclusion
Pediatric breast masses are rela-

tively rare in children and adolescents, 
and the spectrum is different from that 
in adults. Most lesions are benign, ei-
ther variations in normal breast devel-
opment or a neoplastic process with a 
benign behavior. Fortunately, primary 
breast cancer and metastatic lesions are 
incredibly rare. Because of its lack of 
radiation, ultrasonography is the ideal 
imaging study to identify, characterize 
and guide treatment of breast lesions in 
a young population. Awareness of the 
ultrasound appearance of normal breast 
development and specific lesions along 
with the clinical findings is essential to 
enable an accurate diagnosis.
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