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Cystic lesions in the breast com-
monly present in women aged 
30-50 years. They typically 

appear as circumscribed masses on 
mammography, but they can be more 
accurately evaluated on ultrasound.1-2 
Assessment of masses on ultrasound is 
guided by the Breast Imaging Report-
ing and Data System (BI-RADS) and 
evaluation includes shape, margin, ori-
entation, echotexture, posterior acoustic 
changes and vascularity.3 Simple, com-
plicated and clustered cysts are typically 

benign; however, complex cystic masses 
containing mixed cystic and solid com-
ponents are indeterminate. Complex 
breast cysts have thick septations, thick 
walls, intracystic masses or other solid 
components. Between 23% and 31% are 
associated with malignancy; therefore, 
biopsy is required.2 

Clinical history often narrows the 
differential diagnosis; however, ultra-
sound-guided biopsy may be required 
for definitive diagnosis. Additionally, 
solid masses may present with cystic 
spaces, suggesting a different pathol-
ogy. Given the variable and challenging 
imaging appearance, we provide this 
review of the imaging and differential 
diagnosis for cystic breast lesions. 

Benign cystic breast lesions 
Simple, complicated and  
clustered cysts

Simple and complicated cysts are 
the most common cystic breast lesions. 
Cysts are fluid filled and develop sec-
ondary to dilatation of the terminal 
ductal lobular unit (TDLU). They are 

commonly multiple, bilateral and may 
wax and wane in size. Cysts typically 
present as circumscribed masses on 
mammography that maybe obscured by 
overlying breast tissue. 1 Sonographi-
cally, simple cysts are circumscribed 
anechoic masses with posterior acous-
tic enhancement and absent vascular-
ity. Simple cysts are benign, requiring 
no further assessment unless aspiration 
is requested due to symptoms. Com-
plicated cysts contain internal echoes 
and are associated with less than 2% 
incidence of malignancy.1-2 Clustered 
microcysts are multiple grouped cysts 
and in some instances may require as-
piration to distinguish them from solid 
masses. Follow up, however, is sup-
ported by the Berg et al study, where 
none of the simple, complicated or clus-
tered cysts were found to be malignant.4

Fluid collections
Fluid collections appearing as cys-

tic masses include hematomas and 
abscesses. The clinical scenario is 
typically specific so that when paired 
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with imaging, the diagnosis is defini-
tive. Hematomas are associated with 
trauma, anticoagulation therapy or 
interventional procedures. The inci-
dence of post core-needle biopsy he-
matoma is less than 1% when using 
lidocaine with epinephrine and suffi-
cient compression.5 The sonographic 
imaging appearance varies with the 
age of the hematoma.6 Acute hemato-
mas are hypoechoic collections with 
layering debris (Figure 1A). Over 
time, the hematoma organizes devel-
oping internal echoes depending on 
the ratio of clotted and fluid blood and 
can present as a complex mass (Figure 
1B).1 Follow-up ultrasound evaluation 
of hematomas is often recommended 
to document resolution. 2

FIGURE 1. 48-year-old female with history of right breast lumpectomy presenting with an enlarging right breast mass. Sonographic images 
demonstrate an oval hypoechoic complex cystic mass with septations and fluid-debris level consistent with layering blood products. (B) Fol-
low-up ultrasound images show a complex cystic and solid oval mass with circumscribed margins consistent with organization of the hematoma.

A B

FIGURE 2. 32-year-old woman with redness, tenderness and palpa-
ble mass in the left breast.  Gray scale sonographic image demon-
strates a hypoechoic irregular fluid collection with indistinct margins, 
internal echoes and associated skin thickening. Clinical history and 
imaging findings were consistent with an abscess, which resolved 
with treatment.

FIGURE 3. 27-year-old female, 13 weeks post-partum presenting with 
a palpable lump in the right breast, present for 8 weeks. Sonographic 
image demonstrates a round, complex cystic and solid mass with indis-
tinct margins in the right breast. No associated Doppler flow was iden-
tified. Findings were consistent with a galactocele, which resolved over 
time confirming the diagnosis.  

A B

FIGURE 4. 47-year-old female with prior history of right breast lumpectomy with palpable 
mass in the right breast. (A) Sonographic images demonstrate an oval complex cystic and 
solid mass with indistinct margins and posterior acoustic shadowing. (B) Right medial lateral 
oblique (MLO) image demonstrates the corresponding oval fat-containing mass with circum-
scribed margins. Findings were diagnostic of fat necrosis/oil cysts.
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Abscesses are collections of fluid 
and pus resulting from infection and are 
more frequent in younger women. They 
may be related to progressive mastitis 
or, less commonly, a complication of 
an interventional procedure. Symptoms 
include pain, warmth, skin thickening 
and erythema.1,5Staphylococcus au-
reus is the most common pathogen.5  

Puerperal abscesses occur in 1-24% of 
lactating women and occur as a com-
plication of mastitis in 5-11% of these 
women. Non-puerperal abscesses occur 
in non-lactating women. Puerperal ab-
scesses respond better to treatment. 7 
Abscesses features on ultrasound are 
complex multi-loculated fluid collec-
tions with internal debris and surround-
ing hyperemia (Figure 2).5Abscesses 
are typically managed by antibiotics 
with or without drainage. Surgical in-
tervention is declining, as percutaneous 
drainage is less invasive and equally 
effective, with reported success in 54-
100% of patients. 7 Follow-up imaging 
is recommended if the clinical response 
is prolonged. This is to evaluate for 
the presence of an underlying malig-
nancy, which may be the cause of the 
lymphatic or duct obstruction that pre-
ceded abscess formation. Rarely, in-
flammatory breast cancer can result in 
the development of malignant breast 
abscesses and a punch biopsy may be 
necessary for diagnosis. 6 

A galactocele is the most common 
mass seen in women during late preg-
nancy, lactation, and shortly after ces-
sation of lactation. 8 This entity presents 
as a painless, palpable lump. Ultrasound 
is the best assessment modality, as 
mammography is limited in the setting 
of lactation due to stromal proliferation 
leading to increased mammographic 
density.  Galactoceles are focal dilations 
of the ductal system resulting from dis-

Table 1. Imaging appearances of fat necrosis 

 Study Complex mass  Anechoic mass Shadowing Total masses 
  (mural nodules,  with posterior anechoic masses with cystic appearance 
  thick septations) acoustic enhancement  
 Soo et al 11 35.4% 6.5% 6.5% 48.4%
 Bilgen et al 12 15% 16.6% 15.8% 47.4%

FIGURE 5. 19-year-old female with a palpable enlarging right breast mass. Sonographic 
image demonstrates an oval complex cystic and solid mass with circumscribed margins in the 
right breast corresponding to the palpable lump. Associated internal vascularity was noted on 
color Doppler imaging. Pathology revealed cellular juvenile fibroadenoma. 

Table 2. Cystic changes in fibroepithelial lesions 

 Study Mass Cystic changes

 Dupont et al13 Fibroadenoma 6.6% (161/2458)
 Pinto et al14 Fibroadenoma 11.6% (22/189)
 Kim et al15	 Juvenile	fibroadenoma	 5.9%	(2/34)
 Buchberger et al16 Phyllodes 60% (6/10)
 Liberman et al17 Phyllodes 23% (7/30)

FIGURE 6. 42-year-old woman with history of McCune Albright Syndrome presenting with a 
palpable right breast mass.  Sonographic Doppler image demonstrates an oval complex cys-
tic and solid mass with indistinct margins and associated vascularity in the solid component. 
Pathology revealed a cystic papilloma.
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FIGURE 7. A 47-year-old presented for screening examination. (A) Craniocaudal (CC) mammographic image of the right breast demonstrates 
an oval mass with obscured margins (arrow) in the posterior outer right breast. (B) Sonographic image demonstrate an oval anechoic mass 
with obscured margins corresponding to the mammographic finding with posterior acoustic enhancement. Ultrasound-guided aspiration was 
attempted and unsuccessful. Ultrasound-guided core biopsy demonstrated infiltrating ductal carcinoma (ER-, PR-, Her2Neu -, Ki-67 90%).

Table 3. Papillary lesions 

 Study Focus of evaluation Cystic presentation of papillary lesions on US

 Berg et al 4 All cystic breast lesions 8% (6/79) of all cystic masses were papillary lesions 
    - 83% (5/6) Mixed cystic/solid or intracystic 
    - 17% (1/6) complicated cysts
 Omori et al18 All cystic breast lesions 9% (5/56) of all cystic masses were papillary lesions 
    - 40% (2/5) solid mass with cystic changes 
    - 60% (3/5) cystic mass with solid component
 Kusmiak et al19 Papillary lesions only 33% (17/51) of papillary lesions with complex pattern 
    - 18% (3/17) benign  
    - 59% (10/17) high risk  
    - 23% (4/10) malignant 
 Kim et al20 Papillary lesions only 39% (16/67) of all papillary lesions 
    - 30.5% (14/46) benign 
    - 57.1 % (12/21) malignant 
 Yang et al 21 Papillary lesions only 37.5 % (6/16) with cystic changes seen on US 
   68% (15/22) demonstrated cystic changes pathologically
 Lam et al22 Papillary lesions only 17.4 % (8/46) of all papillary lesions 
    - 10% (3/30) benign 
    - 31% (5/16) malignant

tal duct obstruction of the TDLU. They 
are fluid filled, containing differing 
amounts of proteins, fat, and lactose. 
9 Initially, galactoceles appear cystic, 
and complexity increases over time as 
fat-fluid levels develop, with the milk 
eventually curdling, resulting in solid 

components (Figure 3). A biopsy or as-
piration may be required if they present 
as a complex cystic mass.1

Fat necrosis
Fat necrosis typically develops after 

trauma or surgery and frequently occurs 

as evolution of a hematoma. The degree 
of trauma may be insignificant enough 
that many women do not recall the in-
citing event. Disrupted fat cells and 
associated hemorrhage result in inflam-
matory changes that may eventually be 
replaced by fibrosis. Fat necrosis may 
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FIGURE 9. 60-year-old female presenting with a palpable left breast lump. (A) Mammographic CC image demonstrates an oval mass high 
density mass with circumscribed margins in the posterior left breast corresponding to palpable finding, which is marked by a triangular marker 
on the skin. (B) Sonographic image demonstrates an oval mass with indistinct margins complex due to internal septations, posterior acoustic 
enhancement and associated internal vascularity within the septations. Ultrasound-guided biopsy demonstrated poorly differentiated infiltrating 
ductal carcinoma (ER-, PR -, Her2Neu -, Ki-67 95%).

FIGURE 8. 63-year-old female asked to return for more imaging following screening mammography. (A) Left breast MLO mammographic view 
demonstrates grouped pleomorphic calcifications with associated focal asymmetry. (B) Targeted ultrasound demonstrates an irregular complex 
cystic and solid mass (arrows) with posterior acoustic enhancement and echogenic foci consistent with calcifications. Pathology demonstrated 
papillary ductal carcinoma in situ (papillary DCIS).

A B

Table 4. Malignant lesions 

 Study No of complex cystic masses Percentage malignant Sonographic appearance of   
    malignant cystic lesions
 Berg et al4 79 complex cystic masses 23% malignant (18/79) 30% (7/23) Thick walls/septations
    22% (4/18) Intracystic or mixed solid/cystic  
       masses
    18% (7/38) solid masses with cystic foci
 Omori et al18 56 complex cystic masses 43 % malignant (24/56) 42 % (10/24) cystic with solid components
    58% (14/24) solid with cystic foci
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result in cystic changes containing oily 
fluid from necrotic lipid content. 1,10 

On ultrasound, oil cysts appear as ei-
ther simple or complicated cysts. As oil 
cysts evolve, solid components may ap-
pear as complex cystic masses on sono-
graphic imaging (Figure 4A).1 Studies 
have demonstrated fat necrosis to pres-
ent as cystic masses in as many as 47-
48% of cases, as outlined in Table 1.11-12 
Echogenic internal bands that change 
orientation with changes in patient posi-
tioning were found to be specific for fat 
necrosis.11 Mammographically, it may 
present as a fat-containing mass with 
calcification (Figure 4B). On MRI, fat 
necrosis may enhance but with fat sig-
nal on all sequences. Correlating ultra-
sound, mammography and MRI results 
in the correct diagnosis, and eliminates 
the need for biopsy. 10

Fibroepithelial lesions
Fibroadenomas are benign neoplasms 

that develop in the TDLU. On imaging, 
fibroadenomas may present as solid 
masses with cystic clefts and less often 
as a predominantly cystic mass with 

solid components. The cystic appear-
ance of fibroadenomas ranges from 6.6 
-11%.13-14 A cystic appearance may be 
related to complex histology and Dupont 
et al found there was a 3.1-increased 
relative risk of malignancy with com-
plex fibroadenomas compared to simple 
ones.13 Juvenile fibroadenomas, also 
known as giant fibroadenomas, are a rare 
variant, with a prevalence of approxi-
mately 2-7.6%. These are typically seen 
in the teenage years and may also present 
with cystic changes (Figure 5).15  

Phyllodes tumors are uncommon, 
comprising 0.3%-1.0% of breast neo-
plasms. These have stromal and epi-
thelial elements, and therefore share 
similarities with fibroadenomas. His-
tologic sampling is required to differ-
entiate benign and malignant tumors, 
and surgical resection may be needed 
as well. The local recurrence rate ranges 
from 16-28% secondary to incomplete 
excision; therefore, wide margins are 
needed to prevent recurrence. Ap-
proximately 29% of malignant tumors 
develop metastases.16 There is a wide 
range in the percentage of phyllodes 

presenting with cystic changes.  Liber-
man et al found that cystic changes 
were present in more malignant tumors 
than benign, but the difference was not 
statistically significant.17 Buchberger 
et al concluded that cystic changes 
were not pathognomonic and found bi-
opsy was needed.16 Studies describing 
incidence of cystic changes in these 
fibroepithelial lesions are outlined in 
Table 2.13-17

Papillary and high-risk cystic  
breast lesions

Several pathologies are classified 
as high-risk lesions. These are man-
aged with surgical excision, as histo-
pathologic assessment of the entire 
lesion may show associated malig-
nancy. These pathologies include: atyp-
ical ductal hyperplasia (ADH), atypical 
lobular hyperplasia (ALH), lobular car-
cinoma in situ (LCIS) and atypical pap-
illomas, all of which may present as 
cystic lesions in the breast.2

Of these pathologies, papillary le-
sions are the most likely to present as 
cystic masses. Papillomas often come 

FIGURE 10. 74-year-old female with history of right breast cancer status post lumpectomy presenting with palpable left breast mass. (A) Mam-
mographic MLO image demonstrates 2 round, dense masses with circumscribed margins in the right breast. (B) Sonographic image of one of 
the masses demonstrates a round complex cystic and solid mass with indistinct margins and vascular solid components. Pathology demon-
strated infiltrating ductal carcinoma (IDC, ER-,PR-, Ki-67 80% and infiltrating lobular carcinoma (ILC. ER+, PR+, Ki-67 10%). 

A B
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to attention due to clear or bloody nip-
ple discharge and can be benign, as-
sociated with high-risk lesions and/or 
malignancy. Papillomas can obstruct 
ducts and secrete fluid, forming cystic 
spaces. Papillomas may appear on ul-
trasound as intraductal masses, com-
plex solid and cystic masses or solid 
masses without associated duct ectasia 
(Figure 6).1Studies have demonstrated 
that 8-9% of all cystic breast lesions are 
found to be papillomas.4,18 Additional 
studies focusing on papillary lesions 
demonstrate a wide range of cystic 
changes, as outlined in Table 3. 4,18- 22 
Yang et al found that 37.5% (6/16) of 
the papillomas seen on ultrasound 
presented with cystic components; 
however, pathologically 68% (15/22) 
demonstrated cystic changes.  These 
cystic papillary lesions commonly 
demonstrated mural thickening or inter-
nal echogenic tissue that occasionally 
demonstrated vascularity.21 Thus, pap-
illomas are included in the differential 
of cystic breast lesions.  

Malignant cystic breast lesions 
Primary breast malignancies

Infiltrating ductal carcinoma (IDC) 
and ductal carcinoma in situ (DCIS) are 
the most common malignancies to pres-
ent as complex cystic and solid masses. 
2 Of invasive ductal malignancies, grade 
3 cancers may present as cystic masses 
with posterior acoustic enhancement due 
to their increased cellularity mimicking 
a benign lesion (Figure 7).23In papillary 
DCIS, malignant cells grow with papil-
lary projections into the duct (Figure 8). 
This variant is associated with a higher 
rate of microinvasion and multicentric 
disease in comparison to other DCIS.24 
Infiltrating lobular carcinoma (ILC) ac-
counts for 7-10% of breast malignancies. 
Invasive malignancies typically present 
as irregular masses and less commonly, 
can present as complex cystic masses. 
Suspicious masses may present with 
thick walls and thick septations (Figure 
9) or as solid masses with cystic foci.25 

Studies have demonstrated a wide range 
in the incidence of primary breast ma-
lignancy presenting as cystic masses, as 

outlined in Table 4.4,18  Of 18 that were 
found malignant by Berg et al, the pa-
thologies were the following: 50% IDC, 
22% IDC/DCIS, 17% DCIS, 6% ILC, 
and 6% a combination of IDC, DCIS 
and ILC (Figure 10).4  Therefore, the 
percentage of malignancies present-
ing as complex cystic and solid masses 
varies, but it is high enough that ultra-
sound-guided biopsy is warranted.

Papillary carcinomas represent 
only 1-2% of all breast malignancies. 
They occur mostly in postmenopausal 
women, often present with nipple dis-
charge, and have a good prognosis, as 
they are well differentiated. Papillary 
carcinomas are seen on ultrasound as 
solid masses, complex cystic and solid 
lesions or intracystic masses (Figure 
11). Intracystic papillary carcinomas 
are seen in fluid-filled ectatic ducts as 
a vascular solid component. As these 
are vascular, hemorrhage may occur, 
resulting in fluid-debris levels on ultra-
sound imaging. 24 In the study by Berg 
et al, 75% of the malignant intracystic 
masses were papillary in origin. 4 Ad-
ditional studies have shown papillary 
malignancies present as complex cystic 
masses in 24-57% of cases as outlined 
in Table 3. 4, 18-22

Mucinous carcinomas, also called 
colloid carcinomas, are most com-
mon in older women, associated with a 
good prognosis these lesions comprise 
1-7% of invasive breast cancers. 26 
Mucinous carcinomas often appear as 
hypoechoic to anechoic, round, circum-
scribed masses on ultrasound and as 
dense round, circumscribed masses on 
mammography. 27-28 In a study by Lam 
et al, 37.5% presented as a complex 
mass with solid and cystic components 
and were more common in mixed vari-
ants and grade 1 tumors.29 Other studies 
however were unable to correlate sono-
graphic features with histologic grade 
(Figure 12). 27

Metastases
Metastatic disease to the breast often 

indicates late-stage disease and has a 
poor prognosis. Clinical history is crit-
ical, as a primary malignancy or other 

metastatic lesions narrow the differ-
ential diagnosis. The most common 
origins of metastatic disease from ex-
tra-mammary malignancies include 
lymphoma/leukemia and melanoma. 
Metastatic disease to the breast is un-
common with incidence ranging from 
1.7-6.6% in autopsies series, with 
variable rates dependent on whether 
lymphoma/leukemia were included in 
the studies.  Additional studies have 
demonstrated the clinical incidence to 
average around approximately 2%. 30

Metastatic lesions are most com-
monly located in the upper outer quad-
rant 30 typically in superficial breast 
tissue with rich blood supply.31 Metas-
tases can spread to the breast via he-
matologic or lymphatic pathways. The 
hematogenous metastases are more 
likely to form breast masses. Metasta-
ses have a variety of presentations, most 
commonly seen on ultrasound as solid 
hypoechoic masses with circumscribed 
margins. Imaging is often unable to 
distinguish metastases from other pro-
cesses.32 Breast metastases can present 
as cystic masses on ultrasound with re-
ports of intratumoral cystic lesions.31 In 
a study by Lee et al, 21% of patients had 
breast metastases from an extramam-
mary malignancy presenting as a cystic 
mass with complex echo pattern. 80% 
of these lesions were lymphoma metas-
tases and 20% from malignant fibrous 
histocytoma .32 Other metastatic lesions 
to the breast include lung, ovarian and 
gastric carcinomas (Figure 13).33 In 
another institution, metastatic disease 
with cystic foci was seen in patients 
with synovial sarcoma, hepatocellular 
carcinoma and insular carcinoma of the 
thyroid gland.31 Cystic metastases are 
uncommon, but regardless of the imag-
ing presentation, biopsy is required for 
final diagnosis. 

Conclusion
Cystic breast disease encompasses a 

large differential diagnosis. The differ-
ential varies between masses that are 
predominantly solid with cystic foci 
and masses that are predominantly cys-
tic with solid components. As a result, 
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FIGURE 13. 65-year-old female with history of treated 
left lung squamous cell carcinoma presenting with pain-
ful palpable mass in the left upper breast. Sonographic 
image shows an irregular complex cystic and solid 
mass with indistinct margins. Vascularity was identified 
within the solid component Doppler imaging. Pathology 
revealed metastatic squamous cell carcinoma. 

FIGURE 11. 71-year-old woman with recurrent breast cysts status post multiple aspirations presenting for screening mammography. (A) Mam-
mographic CC view demonstrates a dense, oval mass with circumscribed margins in the right central breast. (B) Ultrasound image demonstrate 
a round hypoechoic mass with indistinct margins and internal septations showing a complicated cyst. As this was recurrent, biopsy was per-
formed and pathology revealed papillary carcinoma (ER+, PR +).

A B

FIGURE 12. 85-year-old woman presented with a large palpable left breast lump. 
Ultrasound evaluation demonstrated an irregular complex cystic and solid mass with 
indistinct margins occupying the majority of the left breast. Biopsy revealed a muci-
nous adenocarcinoma.
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the lack of specificity in imaging find-
ings often requires biopsy with histo-
pathologic analysis for final diagnosis. 
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