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           Palpable Breast Masses in the Pediatric 
and Adolescent Population 

    The spectrum of abnormalities in the pediatric and adoles-
cents is different from those encountered in older women. 
Masses may be related to normal or abnormal development 
of the breast. Breast cancer is exceedingly rare in this age 
group. Infection, trauma, and cyst formation account for 
most of the masses prior to puberty and fi broadenoma after 
[ 1 ]. Some of the commonly encountered abnormalities, non- 
neoplastic and neoplastic, are described next. 

    Non-neoplastic 

    Mammary Duct Ectasia 
 Mammary duct ectasia may occur in infants and be associ-
ated with a bloody nipple discharge; associated infection is 
rare but has been reported [ 1 – 3 ]. Ultrasound demonstrates 
subareolar ecstatic ducts with debris if infected. Persistent 
symptoms are rare and if present may require surgical exci-
sion [ 2 ,  3 ].  

    Galactocele 
 Galactoceles, typically seen in lactating women, may occa-
sionally appear in infants or older boys. Sonographically, 
these appear as complex cysts, with fat component appearing 
hyperechoic and water component hypoechoic. Aspiration if 
performed reveals a milky fl uid [ 1 ].  

    Retroareolar Cysts 
 A mass at the edge of the areola in adolescents may result 
from obstruction of the glands of Montgomery. These lumps 
can be painful. Ultrasound may not be needed for a diagnosis 
but if performed reveals cysts less than 2 cm; these cysts are 
often bilateral.  

    Abscess and Mastitis 
 Mastitis may occur in adolescents and may be caused by 
duct obstruction, an immune-compromised state, or nipple 
injury. Presentation may be with a painful lump with or with-
out fever. The most common pathogen is  Staphylococcus 
aureus.  Sonographic appearance is that of a typical abscess 
characterized by a complex cystic mass with peripheral 
increased vascularity [ 1 ,  2 ].  

    Hematomas 
 Hematomas commonly result from sports or iatrogenic 
trauma and result in lumps that are sonographically complex 
and whose appearance will depend on the stage of hemor-
rhage; in the acute phase, these lesions are hyperechoic and 
progressively become cystic as the hematoma evolves. 
Mammograms are seldom performed and, when done, dem-
onstrate a hyperattenuating mass in the acute phase with ill- 
defi ned margins; in the chronic phase, reactive changes 
around the hematoma may cause spiculation [ 1 ].   

    Neoplastic 

    Benign Breast Masses 
   Fibroadenoma, Juvenile Fibroadenoma 
 Fibroadenoma is a benign fi broepithelial neoplasm and the 
most common cause of a solid mass in girls younger than 20 
years, accounting for well over 50 % of all such masses, 
10/17 in one series and 91 % in another [ 4 ]. Fibroadenoma 
represents 91 % of all solid breast masses in girls younger 
than 19 years [ 5 ]. Presentation usually is a slowly enlarging 
mass that is mobile and nontender on clinical examination. 
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A fi broadenoma can undergo faster growth in pregnancy. 
These benign tumors appear sonographically as circum-
scribed oval-shaped masses with uniform echogenicity mea-
suring 2–5 cm (Fig.  11.1 ). About 7–10 % of these belong to 
a special type referred to as a juvenile or cellular fi broade-
noma that tends to grow rapidly and attain a size of 5–10 cm 
when it is also referred to as a giant fi broadenoma [ 1 ,  6 ]. 
When seen, slender cystic spaces and clefts are characteristic 
of juvenile fi broadenoma. Juvenile fi broadenomas can have a 
macrolobulated appearance (Fig.  11.2 ). They are more com-
monly seen in African American girls and may be multiple 
and bilateral. Fibroadenomas are generally avascular 
although there may be occasional central vascularity. 
Histologically, juvenile fi broadenoma is characterized by 
cellular proliferation of stroma consisting of spindle cells in 
a myxoid stroma [ 1 ]. At imaging distinction between juve-

nile fi broadenoma and phyllodes tumor is diffi cult;  peripheral 
cysts are more suggestive of the latter. Rapidly enlarging 
breast masses are generally excised due to diffi culty in dif-
ferentiating the two entities. Histological distinction between 
cellular fi broadenomas and benign phyllodes tumor can be 
challenging. For masses that are smaller and not rapidly 
growing, sonographic and clinical surveillance is all that is 
needed. About 10 % of the fi broadenomas in young girls can 
spontaneously regress [ 7 ]. Unnecessary intervention should 
be avoided so as not to damage the developing breast that can 
lead to aplasia or hypoplasia [ 8 ].

       Pseudoangiomatous Stromal Hyperplasia (PASH) 
 Pseudoangiomatous stromal hyperplasia (PASH) is an entity 
that is generally seen in older women. It is histologically 
characterized by hormonally stimulated proliferations of 
myofi broblasts; rarely they may be seen in late adolescence 
and uncommonly grow rapidly. Clinically and on imaging, 
these lesions can have features similar to fi broadenomas. The 
mean size of these tumors is 4.2 cm with a range between 1 
and 11 cm [ 9 ]. The name is derived from the characteristic 
histological feature of anastomosing slit-like channels lined 
by fl at myofi broblastic cells that resemble endothelial cells 
and is surrounded by dense stroma [ 1 ]. When red blood cells 
are seen within these slit-like spaces on a core biopsy, it can 
be confused with an angiosarcoma [ 10 ]. On sonography, 
these masses appear as an oval circumscribed mass with 
margins that may be less well defi ned than a typical fi broad-
enoma; there may be a posterior acoustic enhancement asso-
ciated with this mass. Conservative management after a 
diagnosis of PASH is recommended with excision reserved 
for symptomatic or enlarging masses.  

   Juvenile Papillomatosis 
 Juvenile papillomatosis is a localized benign proliferative 
disorder that is uncommonly seen in teens with a mean age 
of diagnosis at 19 years [ 11 ]. Histologically, there are mul-
tiple cysts and dilated ducts in a dense stroma, an appearance 
that has been characterized as “Swiss cheese disease.” 
Mammography may show an area of focal asymmetry or 
microcalcifi cations [ 12 ]. At sonography, an ill-defi ned mass 
with multiple cystic areas of varying sizes is seen at the 
periphery of the lesion [ 12 ]. Juvenile papillomatosis is a 
marker for familial breast cancer. About 5–15 % of patients 
have concurrent breast cancer and 33–58 % of cases have a 
positive family history of breast cancer [ 13 ,  14 ].  

   Intraductal Papilloma 
 Intraductal papillomas are rare in children and when seen 
appear as solitary circumscribed masses in a dilated duct and 
may be outlined by secretions within a duct. These tend to 
occur in the larger subareolar ducts. In 25 % of 
cases,  papillomas may be bilateral [ 2 ]. Nipple discharge 

  Fig. 11.1    A 16-year-old with a palpable mass histologically proven to 
be a fi broadenoma at core-needle biopsy. Ultrasound shows an ovoid 
circumscribed mass with homogenous internal echotexture       

  Fig. 11.2    A 15-year-old with a large palpable mass histologically 
proven to be a juvenile fi broadenoma. Ultrasound shows a large circum-
scribed ovoid mass with a peripheral cleft and vascularity       
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may be a presenting symptom. Histologically, these papillo-
mas resemble juvenile papillomatosis.  

   Granular Cell Tumor 
 Granular cell tumor is a rare benign tumor; about 5–6 % of 
these occur in the breast and most commonly in premeno-
pausal African American women [ 15 ]. These account for 
1 % of breast tumors in children and originate from perineu-
ral cells. Granular cell tumors appear as 1–2 cm superfi cially 
located fi rm masses and may be associated with skin fi xation 
or retraction. At mammography, they may appear as a spicu-
lated mass or as a circumscribed mass. On ultrasound, the 
spiculated mass may demonstrate posterior acoustic shadow-
ing and appear malignant. These are treated with wide exci-
sion when a histological diagnosis is achieved with 
percutaneous biopsy.   

    Malignant Tumors 
   Phyllodes Tumor 
 Phyllodes tumor is the most common primary breast malig-
nancy in the adolescents. It is a stromal tumor arising from 
the lobular connective tissue [ 7 ]. A higher incidence has 
been reported in those with an Asian heritage. These tumors 
present as rapidly enlarging breast lumps. The benign types 
of phyllodes are more common in this age group. Phyllodes 

tumors occur predominantly in older women; however, 
about 5 % of these tumors are seen in girls younger than 
20 years. Clinically, pathologically, and at imaging, these 
tumors may resemble a juvenile type of fi broadenoma [ 1 ]. 
Most tumors are larger than 6 cm with an average range of 
8–10 cm [ 2 ]. A size less than 4 cm has a favorable prog-
nosis as does presence of pushing rather than infi ltrative 
borders, lack of necrosis, and lesser than three mitosis per 
high power fi eld [ 1 ]. 

 At sonography, these masses are circumscribed but tend 
to have a heterogeneous internal echotexture with clefts 
and cystic spaces compared to the more homogenous areas 
within a fi broadenoma (Fig.  11.3a, b ). Mammography 
demonstrates a hyperdense circumscribed mass without 
calcifi cations; malignant types may exhibit pleomorphic 
microcalcifi cations. Recurrence is a feature noticed in 
both benign and malignant types; the former recurs about 
10–25 % of the time and the recurrence rate in malignant 
phyllodes is greater than 40 % even following a wide exci-
sion [ 4 ]. About 5–24 % of phyllodes in those less than 20 
years of age are malignant. Metastasis    is uncommon but 
when present is hematogenous and to the lungs. Malignant 
types are histologically associated with sarcomatous ele-
ments, infi ltrative margins, necrosis, cellular atypia, and 
increased stromal cellularity.

ba

  Fig. 11.3    ( a ,  b ) An 18-year-old with a rapidly enlarging palpable mass histologically proven to be a benign phyllodes tumor at excisional biopsy. 
Ultrasound demonstrates a round solid mass with ill-defi ned margins       
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      Carcinoma 
 Breast carcinoma in girls under the age of 20 years is exceed-
ingly rare, and based on the National Cancer Institute’s 
Surveillance Epidemiology and End Results data from 2006 to 
2010, 0.0 % was diagnosed [ 16 ]. Less than 1 % of breast lesions 
in children is caused by breast cancer [ 17 ]. The most common 
type is the secretory carcinoma that presents as a circumscribed 
mass less than 3 cm and with a pseudo capsule [ 1 ,  11 ]. Prognosis 
is favorable. Breast cancer in these girls may be related to inher-
ited BRCA1 and BRCA2 mutations [ 11 ]. Sonographic appear-
ance is that of a malignant mass with irregular margins, taller 
than wide and with posterior acoustic shadowing.  

   Metastasis 
 The most prevalent malignant tumors in the breast in chil-
dren and adolescents are metastasis. The most common 
tumors metastasizing to the breast are rhabdomyosarcoma, 
neuroblastoma, and hematolymphoid malignancies [ 1 ,  18 ]. 
Breast metastasis has been reported in 6 % of patients with 
rhabdomyosarcoma [ 18 ]. Metastasis are frequently bilateral 
and multiple although a solitary mass may also be seen. 
Clinically, masses may exhibit rapid growth and be painful. 
Sonographic appearance is variable and may exhibit a spec-
trum of appearance leading to an indeterminate morphology 
prompting a tissue diagnosis.     

    Pregnancy and Lactation: Benign 
Abnormalities of the Breast 

 The physiologic changes occurring in pregnancy are induced 
by high circulating levels of estrogen and progesterone, and 
these lead to increase in breast size, its fi rmness, and increased 
nodularity. These changes continue for 3 months after cessa-
tion of lactation. Physical examination is diffi cult as a result of 
these changes in the breast and it is advised that a baseline 
clinical breast exam is performed during the fi rst visit to the 
obstetrician [ 19 ]. Mammographic increase in density of the 
breast also limits its value during pregnancy and lactation. 
Pumping of the breast prior to a mammogram is also helpful. 
Ultrasound demonstrates diffuse increase in the echogenicity 
of normal breast tissue during pregnancy and lactation. During 
lactation, one sees distended ducts as hypoechoic tubular struc-
tures. Increased vascularity is also an expected feature [ 20 ]. 

 The most common symptoms prompting imaging in preg-
nancy and lactation are a palpable lump, mastitis, and a bloody 
nipple discharge. Ultrasound is the initial imaging modality of 
choice and often the only modality that is utilized. Mammography 
is generally not performed in pregnancy although the radiation 
risk to the developing fetus is insignifi cant [ 21 ]. MRI of the 
breast is not an option during pregnancy since the safety of 
intravenous gadolinium has not been established in pregnancy. 
During lactation, MRI may be used if needed with instructions 
to stop breastfeeding for 24 h after [ 21 ]. 

    Spontaneous Nipple Discharge in Pregnancy 

 Nipple discharge in pregnancy is uncommon; cytological 
examination of spontaneous nipple discharge is performed. 
If no pathology is seen and physical and ultrasound examina-
tion is normal, clinical follow-up is advised. If pathologic 
results are seen on cytology, galactography may be indicated 
to exclude an intraductal lesion such as a papilloma. Nipple 
discharge is an uncommon manifestation of pregnancy- 
associated breast cancer [ 21 ].  

    Fibroadenoma 

 Fibroadenomas being hormone-sensitive tumors may mani-
fest varied appearances in pregnancy and lactation due to 
superimposition of hormone-induced and or lactational 
changes. Previously unsuspected fi broadenomas may be dis-
covered in pregnancy due to enlargement and becoming pal-
pable or symptomatic. Palpable fi broadenomas generally 
require tissue diagnosis that is best achieved with percutane-
ous core biopsy. Nonpalpable solid masses without suspi-
cious morphology may be followed. The appearance of a 
fi broadenoma on ultrasound in pregnancy and lactation is 
varied and the following descriptions have been used [ 21 ]. 
Gravid fi broadenomas may demonstrate large cysts, dilated 
ducts, or increased vascularity (Fig.  11.4 ). Fibroadenoma 
with infarction may present as a painful tender mass. 
Intravascular thrombi have been identifi ed on occasion in 
these fi broadenomas; this occurs usually in the third  trimester. 

  Fig. 11.4    A 28-year-old pregnant woman with a palpable lump. 
Ultrasound demonstrated a circumscribed ovoid solid mass with a cen-
tral tubular cystic structure consistent with gravidic fi broadenoma       
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A more lobulated contour, heterogeneous architecture and 
posterior acoustic shadowing may be seen in such tumors as 
a result of infarction. Fibroadenoma with lactational changes 
and secretory hyperplasia demonstrates dilated ducts within, 
hyperechogenicity, and cystic changes. Aspiration may 
sometimes reveal milk as in a galactocele; distinction from a 
lactating adenoma may be diffi cult as well although this is 
not a management issue. Lactational adenoma histologically 
lacks the myoepithelial proliferation that is characteristic of 
fi broadenoma.

       Galactocele 

 Galactoceles are the most common benign breast lesions in 
lactating women but are more frequently seen after cessation 
of lactation due to stagnation and retention of milk in the 
breast [ 21 ]. These are cysts that are lined with fl at or cuboi-
dal epithelium containing fl uid that resembles milk that con-
tains a variable amount of protein, fat, and lactose. The 
underlying etiopathogenesis is ductal dilatation, surrounding 
fi brous wall, and varying degrees of infl ammation. Aspiration 
is diagnostic and therapeutic. The imaging appearance is 
variable depending on the contents:
•    Pseudolipoma is when the entire content is fat in which 

case mammographically a lucent circumscribed mass is 
encountered that sonographically appears uniformly 
hyperechoic or hypoechoic (Figs.  11.5a–c  and  11.6a–c ). 
Cystic mass with fat fl uid level is when there is a mixture 
of fat that rises on top of water contents leading to a fat 
fl uid level seen on mediolateral mammograms and on 
ultrasound. This sign is characteristic of a galactocele but 
may occasionally be seen in fat necrosis (Fig.  11.7a–f ).

•        Pseudohamartoma is an appearance more often seen in 
chronic galactocele where a mixed fat and soft tissue den-
sity mass is seen resembling a hamartoma. Galactoceles 
can get infected and painful; aspiration in such cases may 
reveal purulent material with positive culture.    
 Galactocele can have a complex cystic mass with thick inter-

nal septations. Aspiration causes the lesion to partially collapse 
and reveals milk-like aspirate (Figs.  11.7a–f  and  11.8a, b ).

       Lactating Adenoma 

 Lactating adenomas are benign tumors of the breast typically 
seen in the third trimester and during lactation [ 20 ]. 
These masses resemble fi broadenoma clinically and on 
imaging appear as circumscribed mobile oval-shaped 
masses. When infracted, they appear as fi rm tender masses 
[ 22 ]. Histologically unlike a fi broadenoma, these have very 
little stromal elements and consist predominantly of epithe-
lial elements. These elements consist of mature tubules con-
taining actively secreting cells fi lling up the acini with 

secretions [ 22 ]. Lactating adenomas uniquely tend to regress 
after  cessation of breastfeeding [ 23 ]. At sonography, poste-
rior acoustic enhancement and increased lesion compress-
ibility is characteristic likely due to large amount of secretions 
in the acini (Figs.  11.9a, b ,  11.10a–c , and  11.11a–c ) [ 22 ]. 
Infarction leads to appearance of irregular margins and pos-
terior acoustic shadowing.

         Juvenile Papillomatosis 

 There is an increased frequency of benign proliferative dis-
ease during pregnancy and lactation [ 21 ]. Juvenile papillo-
matosis is generally seen in young women. An association 
with pregnancy has been proposed based on fi nding 5 cases 
of this entity in a series of 18 pregnant patients [ 21 ]. 
On  ultrasound, juvenile papillomatosis appears as an ill-
defi ned mass that is composed of multiple cysts surrounded 
by fi brous septa and well demarcated histologically from 
surrounding tissue. The cystic and ductal hyperplasia is asso-
ciated with papillary hyperplasia lining the cystic spaces 
[ 24 ]. Defi nitive treatment is by surgical excision with nega-
tive margins required to avoid local recurrence [ 21 ]. In young 
women, juvenile papillomatosis is a risk factor for breast 
cancer with a reported association with breast cancer in 15 % 
of cases and a reported incidence of breast cancers in up to 
50 % of female relatives [ 21 ,  24 ].  

    Granular Cell Tumor 

 This is a rare benign tumor seen in young women. About 
5–6 % are seen in the breast and more commonly seen in 
African American women. They arise from perineural cells. 
Clinically, these present as superfi cial fi rm masses and there 
may be associated skin changes [ 1 ]. Histologically, they tend 
to form an infi ltrative growth and simulate an infi ltrative car-
cinoma, clinically and on imaging. At sonography, these 
appear as 1–2 cm irregular masses with posterior acoustic 
shadowing and tend to exhibit characteristics of a malignant 
mass (Fig.  11.12a, b ). At mammography, these may appear 
as spiculated masses and simulate invasive ductal cancers; 
these can also appear as well-circumscribed masses. Despite 
the malignant appearance on imaging, these tumors are 
benign and preoperative diagnosis is important to treat 
appropriately with wide excision [ 1 ].

       Granulomatous Mastitis 

 Granulomatous mastitis is a rare chronic infl ammatory con-
dition of the breast of unknown etiology. It affects women 
of childbearing age who most commonly present with an 
infl amed breast mass with or without pain. This condition 
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is benign but needs to be differentiated from infl ammatory 
breast cancer and other chronic infl ammatory conditions of 
the breast. There has been reported association with tubercu-
losis and HIV infection [ 25 ]. In one of the largest reported 
series of 41 cases seen over a period of 10 years, affl iction 
was predominantly unilateral (95 %); a mass was found in 
78 % on clinical examination and in 52 % on mammography 
and ultrasound. Tenderness (41 %) and erythema were less 

common (29 %); the subareolar region is typically spared. 
At ultrasound, multiple clustered tubular hypoechoic struc-
tures or poorly defi ned large hypoechoic masses may be 
seen and often mistaken for malignancy. Mammography 
may not demonstrate an abnormal fi nding especially in 
a dense breast or may show a mass or a focal asymmetry 
[ 21 ]. Reactive lymphadenopathy has been seen in 15 % of 
cases. Histologically at core biopsy, abundance of epithelioid 

a

c

b

  Fig. 11.5    ( a – c ) A 31-year-old lactating woman with a palpable lump 
histologically proven to be a galactocele. ( a ) Ultrasound demonstrated 
a hyperechoic circumscribed solid mass. ( b ) Spot compression view in 

the mediolateral projection shows a mixed fat and soft tissue mass. ( c ) 
Spot compression view in the craniocaudal projection shows a mixed 
fat and soft tissue mass       
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 histiocytes among a predominantly neutrophilic background 
is characteristic. Noncaseating granuloma formation within 
the breast parenchyma centered on breast lobules is typi-
cally seen. Prognosis is good; steroid therapy and excisional 
biopsy have been shown to be effective [ 21 ].  

    Fat Necrosis and Infl ammation 

 Minor trauma to the breast may result in fat necrosis and 
infl ammation. Presentation is with a painful lump. Ultrasound 

may show a solid hyperechoic mass; mammogram may 
reveal a partly radiolucent mass or an iso- or high-density 
mass interspersed with fat (Fig.  11.13a–c ).

       Mastitis and Breast Abscess 

 Infection of the breast predominantly affects young women 
and occurs most commonly during lactational period. 
 Staphylococcus aureus  is the most common causative organ-
ism followed by streptococcus. Staphylococcus infection 

a c

b

  Fig. 11.6    ( a – c ) A 31-year-old with a palpable lump in the right 
axilla adjacent to an accessory nipple consistent with a galactocele. 
( a ) Ultrasound demonstrates a circumscribed solid hypoechoic mass 
with a shape simulating an enlarged abnormal axillary lymph node. 
( b ) Ultrasound demonstrates a circumscribed solid hypoechoic mass 

with a shape simulating an enlarged abnormal axillary lymph node. 
( c ) Spot compression mammographic view shows the ultrasound 
solid-appearing mass to be radiolucent mass consistent with a benign 
fi nding. The round density contiguous with this lesion corresponded 
to the accessory nipple       
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tends to be invasive and localized with a greater propensity 
for abscess formation, whereas streptococcus infection pres-
ents as diffuse mastitis with abscess formation seen only in 
late phases [ 26 ]. There are several types of clinical presenta-
tion, and these are discussed next. 

    Puerperal Mastitis 
 Mastitis is said to occur in 1–24 % of breastfeeding women 
[ 27 ]. Breast abscess is reported to complicate puerperal masti-
tis in 5–11 % of cases [ 28 ]. The organism gains entry through 
cracked nipples during lactation originating from the naso-
pharynx or mouth of the infant and proliferates in the stagnant 
lactiferous ducts. Breastfeeding is encouraged during mastitis 

to drain such engorged ducts. Breastfeeding cessation is only 
advised following surgical drainage or if the mother is on an 
antibiotic that is contraindicated for the newborn [ 26 ].  

    Central Nonpuerperal Abscess 
 In women who are not lactating, the most common type of 
abscess is the central nonpuerperal type. These occur pre-
dominantly in young women who are smokers. Cessation of 
smoking should be strongly advised, and in those over 35 
years of age, mammography is indicated to exclude malig-
nancy. Cigarette    smoke induced changes in the epithelium of 
the retroareolar ducts leading to formation of keratin plugs, 
periductal mastitis, distension and obstruction of the ducts, 

a b c

d e f

  Fig. 11.7    ( a – f ) A 28-year-old lactating woman with a painful pal-
pable lump histologically proven to be a galactocele. ( a ) Ultrasound 
demonstrated a complex cystic mass with echogenic contents and a 
mural nodule showing posterior acoustic shadowing. ( b ) US-guided 
aspiration with needle in the cystic mass and within the mural  nodule. 

( c ) Post core-needle biopsy, the cavity is partially collapsed. ( d ) Core 
specimen from the mural nodule and cyst wall. ( e ) Milky aspirate 
from the galactocele in a syringe. ( f ) Post-biopsy mediolateral oblique 
view demonstrates a fat density mass with the post-biopsy clip and a 
fat fl uid level       
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a

b

  Fig. 11.8    ( a ,  b ) A 32-year-
old woman with a palpable 
tender lump during lactation 
revealed a complex galacto-
cele at biopsy. ( a ) Ultrasound 
demonstrates a complex 
cystic mass with thick 
internal septations. ( b ) Post 
ultrasound-guided core 
biopsy, the lesion is partially 
collapsed       

a b

  Fig. 11.9    ( a ,  b ) A 34-year-old woman with a palpable lump dur-
ing lactation revealed a lactating adenoma. ( a ) Ultrasound demon-
strates a solid mass with multiple tubular cystic structures within 

representing dilated ducts. ( b ) Follow-up ultrasound at 12 months 
reveals the mass being smaller and without the lactational changes 
of dilated ducts       
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and stagnation, and infection ensues [ 26 ]. Treatment is by 
means of percutaneous drainage. Bilaterality is common and 
reported in 25 % of cases and recurrence also occurs in 
25–40 % of cases.  

    Peripheral Nonpuerperal Abscess 
 These are less common and seen in older women. These may 
be seen in women with chronic underlying conditions such 
as diabetes mellitus or rheumatoid arthritis. Steroid therapy 
or recent breast interventions are also potential underlying 
factors [ 26 ]. In most women with nonpuerperal peripheral 

mastitis, there is no underlying condition. Treatment is by 
drainage and antibiotics and recurrence is rare.  

    Imaging in Mastitis and Breast Abscess 
 Pain, redness, heat, and palpable lumps are frequently seen 
in those with mastitis and abscess; fever is uncommon. In a 
series of breast abscesses with lumps, 80 % were painful and 
71 % were associated with redness of the overlying skin with 
only 12 % associated with fever [ 29 ]. Abscess is seen in 
40–65 % of cases on ultrasound and at more than one site in 
21 % of cases [ 27 ]. 

a b

c

  Fig. 11.10    ( a – c ) A 34-year-old with a palpable lump histologi-
cally proven to be an infracted lactating adenoma. ( a ) Ultrasound 
demonstrated a solid indeterminate mass. ( b ) Mediolateral oblique 

mammogram shows a round dense mass with obscured borders. ( c ) 
Craniocaudal mammogram shows a round dense mass with obscured 
borders       
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 At ultrasound which is the initial and often the only imag-
ing modality that is used for diagnosis and management, mas-
titis appears as ill-defi ned areas of increased echogenicity in 
the fat lobules and as areas of decreased echogenicity in the 
glandular parenchyma. Skin thickening is frequently 
observed. Reactive lymphadenopathy is seen as lymph nodes 
that are enlarged with diffuse thickening of the cortex and 
preservation of the fatty hilum and increased vascularity. 
Abscess is seen as an irregular fl uid collection with multiloc-
ulation, posterior acoustic enhancement, and sometimes with 
a hyperechoic rim showing increased vascularity (Fig.  11.14a, 
b ). Mammography is performed in older women, in those not 
responding to treatment, or for those who are not lactating 
mainly to exclude malignancy. Mammography is deferred 
until the acute phase has subsided to avoid the added discom-

fort of compression.    Skin thickening, focal asymmetry or a 
mass are signs that may be present but are nonspecifi c and do 
not help in the distinction from malignancy. Presence of sus-
picious microcalcifi cations, however, is worrisome and 
should prompt biopsy. In a series of 975 cases of suspected 
mastitis, there were 6 cases of infl ammatory breast cancer 
(IBC) [ 26 ]. In two of these cases, there were suspicious 
microcalcifi cations seen at mammography. Mastitis that is 
seen in a nonpuerperal setting or one that is not responding to 
treatment should raise the suspicion of IBC particularly in 
older women. Pain in IBC is generally less severe than in 
mastitis; skin thickening is also more localized than in 
IBC. Suspicious microcalcifi cations are seen in up to 47 % of 
cases of IBC and hence when seen is the most specifi c sign of 
an underlying malignancy [ 26 ]. The fi nding of a mass on 
mammography and more frequently on an ultrasound is also 
more indicative of an underlying malignancy. There can still 
be some overlap in the imaging fi ndings between mastitis and 
abscess and IBC posing diagnostic challenges [ 30 ].

         Pregnancy-Associated Breast Cancer 

 Breast cancer that is diagnosed during pregnancy or within 1 
year after childbirth is included in the defi nition of pregnancy- 
associated breast cancer (PABC) [ 31 ]. PABC has been tradi-
tionally associated with poor prognosis and an advanced 
stage at presentation mainly due to delay in diagnosis [ 32 , 
 33 ]. In an analysis of 104 PABC among 652 women under 
the age of 35 years with breast cancer, there was found to be 
no statistically signifi cant difference in locoregional recur-
rence, distant metastasis, or in overall survival among women 
with PABC compared to those in nonpregnant women. It 
was, however, noted in this retrospective study that preg-
nancy caused a delay in diagnosis, evaluation, and treatment 
[ 34 ]. The authors found that any treatment intervention dur-
ing pregnancy resulted in improved survival when compared 
to those whose treatment was delayed due to pregnancy. 
Primary care physicians and obstetricians should aggres-
sively pursue workup of breast symptoms in pregnancy for a 
prompt diagnosis of breast cancer and appropriate initiation 
of multidisciplinary treatment. The spectrum of the imaging 
appearance of PABC has been well described in literature 
[ 31 ,  35 – 37 ]. PABC is rare and has been reported in 0.3 per 
1000 pregnancies [ 38 ]. About 2/3 of these cancers are diag-
nosed in the postpartum period [ 35 ]. 

    Imaging Evaluation in PABC 

 Under the infl uence of hormones estrogen, progesterone, and 
prolactin, there is proliferation of ducts and lobules, increased 
secretion, and enlargement of the lobular acini with 

a

b

  Fig. 11.11    ( a ,  b ) A 36-year-old with a palpable lump in the left breast 
with histologically proven infracted lactating adenoma. Ultrasound 
demonstrates a superfi cially located solid mass with heterogeneous 
echotexture and circumscribed lobulated borders. Appearance was con-
sistent with an indeterminate mass with a recommendation for 
ultrasound- guided core biopsy       
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 colostrums. These changes in the breast parenchyma lead to 
a marked increase in the breast density and make it nodular 
with decreased fat tissue [ 36 ]. Clinical evaluation is limited 
for these reasons. This also causes signifi cantly decreased 
sensitivity of mammography. A persistent localized palpable 
fi nding needs to be further evaluated by imaging. Sonography 
is the imaging modality of choice. Abnormal mammographic 
fi ndings when seen in PABC include masses, asymmetric 
density, suspicious calcifi cations, skin and trabecular thick-
ening, and axillary adenopathy. Widespread calcifi cations 
have been reported in 26 % of cases of PABC [ 37 ]. 
Sonography is the initial imaging modality for the evaluation 
of breast symptoms in pregnancy with a reported sensitivity 
of 100 % for the diagnosis of breast cancer [ 36 ]. The nega-
tive predictive value of sonography is 100 % [ 36 ]. Sonography 
is useful in distinguishing benign changes from a solid tumor 
and can predict malignancy accurately using morphologic 
criteria described by Stavros (Fig.  11.15a, b ) [ 39 ]. However, 
there are certain features that are more commonly associated 
with benign masses that may be more commonly associated 
with PABC. Parallel orientation is one such feature that was 
found in 58 % of cancers in one series [ 36 ]. Due to rapid 
growth and increased vascularity, cystic changes may also be 
encountered in PABC; hence, complex cystic masses in 
pregnancy need a tissue diagnosis so as not to mistake PABC 
for a galactocele or an abscess. Similarly, posterior acoustic 
enhancement is a more commonly encountered feature of a 
mass in PABC compared to those in a nonpregnant patient 

[ 36 ]. Mammography reveals positive fi ndings in 74–87 % 
despite sensitivity being reduced due to increased breast den-
sity [ 36 ,  37 ]. A negative sonographic study should prompt 
biopsy when the mass is clinically suspicious. Mammography 
is generally performed when initial evaluation is suspicious 
for malignancy. Invasive ductal cancers constitute a large 
percentage of PABC accounting for 58–91 % of cases [ 36 , 
 37 ]. Ultrasound of the axilla is useful in identifying meta-
static nodes in patients with PABC. Some authors have found 
ultrasound of the axilla more useful [ 40 ] than others [ 37 ]. 
Infl ammatory breast cancer is not more prevalent in preg-
nancy; about 2–18 % of breast cancers in pregnancy are 
infl ammatory breast cancer [ 36 ,  41 ]. However, since mastitis 
is more prevalent during lactation, having a high index of 
suspicion for IBC is important particularly in cases not 
responding to treatment (Fig.  11.16a, b ).

         Breast Cancer in the Young Woman 

 There has been a steady improvement in the outcomes of 
treatment for breast cancer with 5-year disease-free survival 
being 75–85 %. Most of the improvement in the outcome is 
attributed to early detection due to the widespread use of 
screening mammography. More than half of all patients that 
are screened with mammography have stage 0 or stage I dis-
ease [ 42 ,  43 ]. Conversely, 71 % of breast cancer deaths were 
reported to be in women who had not undergone screening 

a b

  Fig. 11.12    ( a ,  b ) A 29-year-old woman postpartum with a hard pal-
pable lump histologically proven to be a granular cell tumor. Ultrasound 
demonstrates a small irregular hypoechogenic mass with posterior 

acoustic shadowing that was prebiopsy categorized as highly suggestive 
of malignancy       
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a

c

b

  Fig. 11.13    ( a – c ) A 27-year-old woman during lactation with a painful 
palpable lump in the right breast histologically proven to be fat necrosis 
with infl ammatory changes. ( a ) Ultrasound demonstrates an ovoid 

hyperechoic mass. ( b ) Spot magnifi cation view in the mediolateral 
oblique view demonstrates a mixed density mass. ( c ) Spot magnifi ca-
tion view in the craniocaudal view demonstrates a mixed density mass       
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mammography compared to 29 % in women who had under-
gone regular screening mammography [ 44 ]. The benefi t of 
screening does not apply to women under the age of 40 years 
in whom screening for breast cancer is not recommended for 
those at average risk for breast cancer. A low prevalence of 
breast cancer combined with reduced sensitivity of 
 mammography makes this modality not a cost-effective 
intervention in young women. There has been no improve-
ment in breast cancer survival over the years in women under 
the age of 40 years. 

 Breast cancer occurs less frequently in women under the 
age of 40 years. The prevalence of cancer in this group of 
women who are not routinely screened when at average risk 
is low. Interestingly, the risk of developing cancer in women 
under 40 years of age is similar throughout the world includ-
ing the developing nations that have seen a dramatic increased 
incidence of breast cancer in recent years [ 45 ]. The world-
wide average for developing breast cancer before 40 years of 
age is 0.3 % and is similar in Japan, Canada, Bangladesh, 
and Nigeria [ 45 ,  46 ]. The cumulative risk of breast cancer to 
age 39 in the USA is 0.45 and in Canada 0.38 [ 45 ]. The low 
prevalence of disease means that screening is not a feasible 
or cost-effective tool to detect cancers at an early stage. Risk 
factors in young women include a lean body habitus and 
recent use of contraceptives [ 46 ]. In the USA, based on esti-
mates of the American Cancer Society, there will be 230,000 
women who will receive a diagnosis of invasive breast can-
cer, only 5 % of which will be in women under 40 years of 

age [ 47 ]. Breast cancer in young women tends to be aggres-
sive, of higher grade with a greater proportion of triple- 
negative tumors. Additionally, young age is an independent 
negative predictor of cancer-specifi c survival. Local recur-
rence and contralateral disease are higher. Increasing breast 
cancer awareness may lead to diagnosing cancers when 
smaller than 2.0 cm with consequent improved mortality. A 
study compared the risk factors, clinical presentation, 
 pathologic fi ndings, tumor characteristics, extent of disease, 
treatment, and outcomes for 101 women under the age of 36 
treated for breast cancer with 631 patients 36 years or older. 
Patients under the age of 36 years diagnosed with breast 
 cancer presented more often with a palpable mass; cancers 
were more aggressive and advanced (Figs.  11.17a–e  and 
 11.18a–d ). Despite aggressive treatment with chemotherapy 
and mastectomy, local and distant metastases were higher; 
local and distant failure rates were also higher. A majority of 
patients younger than 36 years were diagnosed with stage II 
or stage III disease, whereas majority of cancers in women 
greater than 36 years of age were diagnosed with stage 0 or 
stage I disease [ 48 ].

    Due to the fact that mammographic screening is not rou-
tinely offered or recommended in women under the age of 40 
years, breast cancer awareness is of importance to detect 
cancer at an earlier stage. The size of the cancer being the 
predictor of long-term survival, increasing awareness may 
potentially lead to young women seeking earlier attention for 
breast symptoms.     

a b

  Fig. 11.14    ( a ,  b ) A 35-year-old woman during lactation with a painful lump associated with mastitis. ( a ,  b ) Ultrasound demonstrates a complex 
fl uid collection consistent with an abscess       
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a b

  Fig. 11.15    ( a ,  b ) A 28-year-old woman with a palpable lump in her 
right breast initially misinterpreted as a cyst (images not shown). Mass 
continued to enlarge. Subsequent biopsy revealed an infi ltrating carci-

noma. ( a ) Ultrasound shows a large solid mass with lobulations and 
ill-defi ned borders. ( b ) Doppler imaging demonstrates peripheral and 
internal vascularity       

a b

  Fig. 11.16    ( a ,  b ) A    29-year-old woman with a progressively enlarg-
ing mass and skin changes during pregnancy histologically proven 
infl ammatory breast cancer. ( a ,  b ) Ultrasound of the affected breast 

performed following childbirth demonstrates a very large irregular 
hypoechoic mass ( arrows ). There is marked thickening of the skin 
( arrowheads )       
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  Fig. 11.17    ( a – e ) A 31-year-
old woman with a palpable 
lump in the left breast histo-
logically proven to be DCIS 
with invasive component. 
( a ) Left mediolateral oblique 
view demonstrates extensive 
pleomorphic calcifi cations in 
the area of palpable abnor-
mality. ( b ) Left craniocaudal 
projection view demonstrates 
extensive pleomorphic 
calcifi cations in the area 
of palpable abnormality. 
( c ) Magnifi cation view in 
the mediolateral projection 
demonstrates pleomorphic 
calcifi cations in a segmental 
distribution highly sug-
gestive of malignancy. ( d ) 
Magnifi cation view in the 
craniocaudal projection 
demonstrates pleomorphic 
calcifi cations in a segmental 
distribution highly suggestive 
of malignancy. ( e ) Ultrasound 
demonstrates a solid mass 
with intraductal calcifi cations         

a b 
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c d

e

Fig. 11.17 (continued)
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a

c d

b

  Fig. 11.18    ( a – d ) A 24-year-old woman with a family history of cancer 
and a palpable lump in the right breast histologically proven to be inva-
sive ductal cancer. ( a ) Right mediolateral oblique view demonstrates 
pleomorphic microcalcifi cations highly suggestive of cancer. ( b ) 
Magnifi cation view shows linearly distributed pleomorphic calcifi ca-

tions in greater detail. ( c ) Ultrasound    demonstrates a poorly defi ned 
hypoechoic area with intraductal microcalcifi cations ( arrows ). ( d ) 
Ultrasound of the right axilla demonstrates a markedly enlarged lymph 
node with replacement of the fatty hilum proven at fi ne-needle aspira-
tion biopsy to be a metastatic lymphadenopathy       
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