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Abstract

Cystic lesions are very commonly encountered entities in the breast. Among
these, Complex Cystic Breast Masses (CCBMs), which contain both anechoic
and echogenic components, can result in a variety of imaging appearances.
These include cystic lesions with thick walls and/or internal septa, intracystic
nodular lesions, and solid-cystic masses of varying compositions. Ultrasound
is the mainstay for evaluating cystic lesions, and thus recognizing the imaging
features appropriately and suggesting suitable interventional procedures are
included in their management. In this pictorial essay, we describe the wide
range of ultrasound appearances of CCBMs with a number of clinically en-
countered examples from our institution. This article would enhance the un-
derstanding of readers in possible differentials to be included in their clinical
practice and to suggest appropriate further intervention, when deemed ne-
cessary.
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1. Introduction

Cystic lesions are some of the most commonly encountered entities in the breast.
They can often be a diagnostic challenge to the radiologist, given their myriad
appearances and a wide variety of benign and malignant pathologies. Ultrasound
(US) plays an important role in their characterization, categorizing them into sim-
ple, complicated or complex cysts, each with different management strategies and
prognostic outcomes.

Simple cysts are essentially well-defined anechoic lesions, having impercepti-
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ble walls and increased through-transmission. No intervention is required for
these BI-RADS 2 lesions, except for large, painful cysts aspirated for symptomatic
relief.

Complicated cysts contain internal echoes, due to cellular debris, blood, pro-
teinaceous material, cholesterol, and other content. While no solid component
or internal vascularity is present, differentiating these from a solid lesion may be
difficult. These BI-RADS 3 lesions are rarely malignant, with a cancer risk of <2%
[1]. It is recommended for them to establish stability, with intervention considered
if they are symptomatic or growing.

Complex Cystic Breast Masses (CCBMs), containing anechoic as well as echo-
genic components, result in a variety of imaging appearances. Doshi et a/ [1], adap-
ting criteria previously described by Berg et al [2], classified these into four types
(Table 1), based on their sonographic features. Type 1 lesions show a thick outer
wall, internal septa, or both. Type 2 masses contain one or more intracystic masses.
Type 3 masses have mixed cystic and solid components, and are at least 50% cys-
tic. Type 4 masses are at least 50% solid. As interpreting these descriptions of type
2 and 3 masses may result in some overlapping findings in practice, we add a cla-
rification to the definition of type 2 masses, in that the intracystic masses are peri-
pheral and nodular.

This pictorial essay aims to describe many benign, atypical and malignant b-
reast pathologies presenting as CCBMs (Table 2). We contribute and describe a
number of such examples, encountered at our institution over the past decade.
The imaging was performed on a variety of ultrasound machines used at our in-
stitution including Philips iU22 xMATRIX, Toshiba Aplio 500 and GE LOGIQ
E9.

2. Type 1 Masses

Fibroadenomatoid hyperplasia
This rare benign lesion, featuring an increased number of intralobular duc-
tules and sclerosis of the intralobular connective tissue, most commonly oc-

curs in younger patients as a focal palpable lesion, or breast pain/tenderness. A

Table 1. Classification of complex cystic breast masses based on morphological criteria.

Criteria

Thick outer wall (at least 0.5 mm)

Type 1
P Thick internal septa (at least 0.5 mm)
One or more intracystic masses
Type 2 .
Masses are peripheral, nodular
Mixed cystic and solid components
Type 3 v P

Predominantly (at least 50%) cystic

Mixed cystic and solid components
Type 4 Predominantly (at least 50%) solid
May include eccentric cystic components
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Table 2. Summary of lesions based on CCBMs classification, as well as benign, atypical
and malignant changes.

Benign Atypical Malignant
Fibroadenomatoid Flat epithelial
Type 1 . .
hyperplasia atypia

Fibrocystic change
Tvpe 2 Apocrine metaplasia Atypical ductal ~ Papillary
e

P Intraductal papilloma hyperplasia carcinoma

Intracystic papilloma

Breast abscess
Fat necrosis

Type3 Post-operative seroma Papillary DCIS
Adenomyoepithelioma
Breast abscess Invasive ductal carcinoma
Granulomatous mastitis Invasive mucinous carcinoma
Galactocoele DCIS

Type4 Lymphangioma Encysted papillary carcinoma
Foreign body granuloma Malignant phyllodes
Myxoid fibroadenoma Metaplastic breast carcinoma
Benign phyllodes Angiosarcoma

*DCIS: ductal carcinoma in situ.

circumscribed, heterogeneously hypoechoic mass may be seen, with internal echo-
genic septations and vascularity [3] (Figure 1).

Flat epithelial atypia

This refers to an alteration of native intraductal epithelial cells, replaced by
cuboidal/columnar cells with mild cytologic atypia. Absence of architectural aty-
pia distinguishes this from Atypical Ductal Hyperplasia (ADH) and Ductal Car-
cinoma /n Situ (DCIS), and may present as an irregular microlobulated lesion, with

hypoechoic or complex cystic features [4] (Figure 2).

3. Type 2 Masses

Fibrocystic change

This is a benign change in the Terminal Ductal Lobular Unit (TDLU), some-
times with fibrosis. It presents with a cyclic pattern of recurring and remitting
pain and tenderness, tied to the menstrual cycle, with diffuse or regional areas of
firmness. There may be prominent fibroglandular tissue with progressively coar-
sened echotexture from cumulative fibrotic changes, along with small cysts, some-
times clustered [5] (Figure 3).

Apocrine metaplasia

This benign epithelial alteration in the lobular portion of the TDLU is asso-
ciated with fibrocystic change. Secretory columnar cells replace the normal cu-
boidal epithelium, and the resulting apocrine secretions form microcysts. As

these gradually increase in size, several adjacent acini fuse to form larger cystic
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Figure 1. A 41-year-old female presented with breast pain. (A) Sonographic images show
a type 1 CCBM at the 6 o’clock subareolar position—a cyst with multiple septa; (B) In-
ternal vascularity is also noted in the corresponding sonographic Doppler images. His-
tology was reported as fibroadenomatoid hyperplasia.

Figure 2. A 58-year-old female was found to have a small cluster of microcalcifications in
the lower inner quadrant of the left breast on screening mammogram (not shown). Cor-
responding sonographic image over the 7 o’clock region shows a type 1 CCBM—a cystic le-
sion with a thickened septum. Results of an US-guided core biopsy revealed FEA. No DCIS
was reported on excision biopsy of this lesion.

Figure 3. A 31-year-old female presented with mastalgia in the left breast. (A) Sonographic
images show a lesion in the left breast 2 o’clock location with type 2 CCBM features—a
thinly-septated cyst with a non-dependent, echogenic and intracystic nodular component
(arrow); (B) No internal vascularity is demonstrated on color Doppler. This being the area
of concern, biopsy was performed on patient’s request and was reported as fibrocystic
change.
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spaces [6]. Typically, clustered small anechoic foci with intervening septations and
posterior acoustic enhancement are seen (Figure 4).

Intraductal papilloma

These are the most common mass lesions in the major lactiferous ducts, usually
presenting in the late reproductive or menopausal years, with serous or serosan-
guinous discharge. They appear as well-defined solid vascularized stalks or masses
in the subareolar region (Figure 5), frequently within dilated ducts. Multiple le-
sions occur in 10% of cases, more common in younger patients, and confer an

increased risk of malignancy [7].

Figure 4. A 58-year-old female was referred for biopsy for abnormal findings detected on
screening study. Mammogram (not shown) showed a circumscribed isodense mass with
lobulated margins. Sonographic image shows a type 2 CCBM in the left breast—a cystic
lesion with a tiny, eccentric mural nodule noted within (arrow). In view of positive family
history, biopsy was recommended and histology was reported as apocrine metaplasia.

Figure 5. A 69-year-old female presented with palpable lump in the left breast. (A)
Mammographic image shows a partially-circumscribed high-density mass in the left re-
troareolar region (arrow); (B) Corresponding sonographic image shows a type 2 CCBM
with a small, nodular solid component located eccentrically in a large cystic mass (arrow).
Ultrasound guided biopsy from the solid component of the lesion was reported as intra-
ductal papilloma.
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Intracystic papilloma

As an uncommon manifestation of intraductal papilloma, this is comprised of
a branching central fibrovascular core covered by epithelium, and extends out
from the ductal wall into the lumen. The duct becomes obstructed and dilated as
the papilloma continues to grow. The resulting cystic lesion is usually well-cir-
cumscribed and septated, with an irregular macrolobulated hypoechoic internal
nodule [8] (Figure 6).

Atypical ductal hyperplasia

This refers to an intraductal proliferation of epithelial cells, having some of the
histological features of DCIS, thus considered borderline. Groups of indetermi-
nate microcalcifications are the common mammographic feature. Sonographi-
cally (Figure 7), it is a mildly hypoechoic, microlobulated mass, associated with
a fluid-filled duct [9].

Figure 6. An 81-year-old female presented with palpable right breast lump. (A) Mam-
mographic image shows an oval, circumscribed, high-density mass underneath the palpa-
ble region of concern; (B) Sonographic image shows a type 2 CCBM in the 4 o’clock re-
gion; (C) Color Doppler image demonstrates a vascularized solid component located pe-
ripherally. Histology performed from the solid component, under ultrasound guidance, was
reported as intracystic papilloma.

Figure 7. A 48-year-old female presented with a palpable lump in the left breast. Mam-
mography revealed dense breast parenchyma with no focal abnormality (not shown). (A)
and (B) Diagnostic sonographic images show a predominantly cystic lesion with a small
peripheral nodule in the 7 o’clock position (arrow) correlating with the clinically palpable
lump. Biopsy performed from the solid component of this type 2 CCBM revealed ADH.
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Papillary carcinoma

Comprising 1% - 2% of breast malignancies, these may manifest most com-
monly in post-menopausal women as palpable retroareolar masses or nipple dis-
charge. They can present as a hypoechoic solid mass, or complex cyst with septa-
tions or mural-based nodularity. Anechoic regions represent cystic components

or haemorrhage [8] (Figure 8).

4. Type 3 Masses

Breast abscess

Typically with these, there is antecedent mastitis, though certain underlying
conditions such as diabetes or rheumatoid arthritis may be contributory. Irregu-
lar, thick-walled and multi-loculated collections with debris may be demonstrated
(Figure 9 and Figure 10). Overlying skin thickening and peripheral vascularity
are common. Ultrasound plays an important role in guiding aspiration, helping
to relieve symptoms and enhancing response to antibiotic therapy.

Fat necrosis

Localized inflammation causes saponification and necrosis of fatty tissue, due
to causes such as trauma, post-surgery, or radiation therapy, resulting in oily fluid
and cellular debris. During the reparative phase, encapsulation by fibrosis occurs,
sometimes with wall calcification. Appearances vary depending on the degree of
fibrosis, but usually show well-defined anechoic or hypoechoic lesions, with mural
nodules or echogenic bands [10] (Figure 11). Correlation with mammography is
recommended to confirm the presence of fat, helping avoid unnecessary biop-
sy.

Post-operative seroma

Post-surgical collection of serous fluid can occur as an early complication,

Figure 8. A 77-year-old female presented with a palpable right breast lump. (A) Mam-
mographic image of the right breast shows a large, lobulated high-density lesion in the
retroareolar region; (B) Sonographic image shows a large type 2 CCBM in the retroareo-
lar breast, with a nodular eccentric solid component. Internal vascularity is also noted in
the solid component. Biopsy performed from the solid component of this type 2 CCBM
revealed papillary carcinoma.
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Figure 9. A 39-year-old female presented with painful right breast lump. Sonographic
Doppler image shows a type 3 CCBM in the subareolar region, predominantly cystic with
thick, irregular wall and peripheral vascularity. The patient underwent US-guided aspira-
tion and core needle biopsy of the lesion wall, which revealed findings consistent with an
abscess.

Figure 10. A 61-year-old female presented with right breast inflammatory changes, with
overlying skin redness, warmth and tenderness. Sonographic image shows a large type 4
CCBM. 20 cc of thick purulent material was aspirated under US guidance, followed by core
needle biopsy of the non-liquified portion, which confirmed an abscess.

Figure 11. A 53-year-old patient with breast surgery a year prior. Surveillance mammo-
gram in this patient (not shown) demonstrated post-surgical changes with surgical clips
and a fat containing lesion in the operative bed. (A) and (B) Corresponding sonographic
images show a type 2 CCBM in the region of scar—a cystic lesion with lobulated rounded
echoes within (arrow). No biopsy was indicated.
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from potential spaces left following lumpectomy/mastectomy or axillary dissec-
tion. These are typically anechoic, and as they mature, result in a thickened and
almost nodular appearance of the wall (Figure 12).

Adenomyoepithelioma

These rare tumors feature proliferation of epithelial and myoepithelial elements
in the breast lobules and ducts, manifesting clinically as non-tender palpable masses.
Most are deemed benign, though if presenting with rapid enlargement, malig-
nant change may be considered. They are microlobulated and hypoechoic, with
posterior acoustic enhancement and increased peripheral vascularity (Figure 13).
Cystic components, as well as surrounding ductal dilatation, have also been re-
ported [11].

Figure 12. A 58-year-old female who had recent excision of a right breast lump, on fol-
low-up. (A) Mammographic image shows a large, rounded subareolar opacity; (B) Cor-
responding sonographic image shows a type 3 CCBM, largely anechoic with a slightly hyper-
echoic, thickened and nodular rim (arrow).

Figure 13. A 64-year-old female presented with a palpable lump in the left breast. (A)
Mammogram shows a large, partially-circumscribed mass in the central aspect of the left
breast (arrow); (B) Sonographic image shows a type 3 CCBM at the 5 o’clock location—
largely cystic with thickened septa (arrowhead), small solid components adjacent to the
septa, and mobile debris (asterisk) in the dependent aspect. Histology was reported as
adenomyoepithelioma.
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Papillary DCIS

As a variant of DCIS, this features prominent papillae with fibrovascular cores,
and is frequently seen with other architectural patterns of DCIS. Multiple ducts
can be involved, as with all other variants. The regions involved may be sono-
graphically occult, or show ill-defined hypoechoic masses or small calcifications
[8] (Figure 14).

5. Type 4 Masses

Granulomatous mastitis

This inflammatory reaction, centered on the lobules, usually affects women of
child-bearing age or using oral contraceptives; no specific causative agent has
been described. Most commonly presenting with masses, patients may also re-
port pain, erythema, axillary lymphadenopathy, and draining sinus tracts. It ap-
pears as an irregular hypoechoic lesion, sometimes with tubular extensions (Fig-
ure 15). Associated fat necrosis and abscess formation can result in cystic ap-
pearance.

Galactocoele

This develops from ductal obstruction over weeks to months, usually painless
in lactating women. The appearance is variable (Figure 16), usually anechoic, but
increasingly echogenic based on higher milk/fat content, occasionally with fat-fluid
levels. Atypically, they may exhibit microlobulated margins, irregular shape, and
posterior shadowing [12], mimicking sinister lesions, requiring multi-modality
imaging for further characterization.

Lymphangioma

These are rare entities in the breast and axilla, known to occur in the subareo-
lar region, upper outer quadrant, and tail of Spence [13], consisting of dilated lymph
channels lined by endothelium. They are lobulated and anechoic, with variably thick
internal septa and internal debris (Figure 17).

Figure 14. A 66-year-old female presented with an enlarging left breast lump. (A) Mam-
mographic image shows an irregular high-density, palpable mass in the upper outer qua-
drant; (B) Sonographic image shows a large type 3 CCBM in the 2 o’clock location, with a
microlobulated solid component seen eccentrically placed. Histology from the solid com-
ponent was reported as papillary DCIS.
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Figure 15. A 33-year-old female presented with a painful right breast lump. Mammo-
graphy was not performed initially; typically, they feature asymmetric density, with or
without overlying skin thickening, as well as axillary lymphadenopathy. (A) Sonographic
image shows an ill-defined type 4 CCBM (long arrow), consistent with an abscess (arrow).
US-guided aspiration was performed which yielded 7 cc of pus; (B) Follow-up ultrasound
study image shows more organization of the abscess, with an increasing cystic component
(arrowhead). Aspiration was again performed, this time yielding 3 cc of serous fluid. Bi-
opsy was also done for this lesion this time, which revealed granulomatous mastitis.

Figure 16. A 38-year-old female presented with a new, palpable lump in the left breast.
The patient had stopped breastfeeding 5 months prior. (A) Sonographic images were in-
itially taken which shows a type 4 CCBM, largely hypoechoic with scant cystic component;
no internal vascularity was noted. Differential diagnoses of solid breast lesions (such as
Phyllodes tumor) versus galactocoele were considered; (B) A supplementary one-view
mammographic image shows the lesion in question to be of fat density (arrow), confirm-
ing a galactocoele. No intervention was indicated.

Foreign body granuloma

These can mimic soft tissue neoplasms on imaging, often causing diagnostic
difficulty. Clinical history is therefore of major importance in considering reason-
able differentials and management. There is typically an echogenic structure, and
surrounding hypoechoic changes from granulomatous tissue response; in some

cases, this can result in cystic foci (Figure 18).
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Figure 17. A 41-year-old female on screening mammogram was recalled for a left axillary
isodense mass. (A) Mammogram shows an oval isodense opacity in the left axilla (arrow);
(B) Sonographic image shows a type 4 CCBM, lobulated with a thick hypoechoic compo-
nent, and small cystic components. After histology confirmed lymphangioma, the patient
underwent curative excision of lesion, with no evidence of recurrence on 1-year follow-

up.

Figure 18. A 35-year-old female with history of lumpectomy for DCIS a year prior un-
derwent surveillance ultrasound. (A) and (B) Orthogonal sonographic images show a type 4
CCBM in the area of the scar (arrow)—Ilargely hypoechoic and irregular with tiny eccen-
tric cystic foci. Residual/recurrent tumor was considered in the differential diagnosis. His-
tology revealed a foreign body granuloma.

Myxoid fibroadenoma

Breast fibroadenomas feature proliferation of stromal and epithelial compo-
nents of the TDLU. Myxoid fibroadenomas represent a histologic variant, where
the stromal component is distinctly hypocellular with an abundant myxoid ma-
trix. Classically they are well-defined, with rounded contours, generally hypoe-
choic (Figure 19); intralesional calcifications may be observed, as well as dege-
nerative cystic foci.

Benign phyllodes tumor

Phyllodes tumors are rare fibroepithelial neoplasms, exhibiting rapid prolife-
ration of epithelial and stromal cells. A benign mass may feature an inhomogene-
ous hypoechoic solid appearance, with well-defined, microlobulated margins and

cleft-like cystic spaces internally (Figure 20) [14].
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Figure 19. A 50-year-old patient with screen-detected right breast mass. (A) Mammo-
gram shows a partially-circumscribed isodense mass in the right breast (arrow); (B) Cor-
responding sonographic image in the 10 o’clock location shows a well-circumscribed, oval
hypoechoic mass with eccentric cystic component, consistent with a type 4 CCBM. His-
tology was reported as myxoid fibroadenoma.

Figure 20. A 60-year-old female with palpable lump in right breast. (A) Mammogram
shows a circumscribed, oval, high-density mass in the right breast; (B) Corresponding so-
nographic Doppler image shows a type 4 CCBM, predominantly solid with few cystic changes
within and mild internal vascularity. Histology was reported as benign phyllodes.

Invasive ductal carcinoma (IDC)

The most common breast malignancy, comprising up to 80% of cases, this pre-
sents as a firm, palpable and painful mass, sometimes with skin thickening and
erythema, nipple retraction and discharge. Originating in the duct and infiltrat-
ing its basement membrane, it grows and replaces the surrounding tissues indi-
scriminately. Suspicious features include the following: ill-defined/angular mar-
gins, spiculated pattern, anti-parallel configuration, with internal microcalcifica-
tions. Occasionally they are mixed solid-cystic, which confers a higher malig-
nancy grade on histology [15] (Figure 21).

Invasive mucinous carcinoma

Accounting for 2% of breast malignancies, these are divided into pure and

mixed mucinous subtypes. The former features a larger amount of mucin, and is
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Figure 21. A 68-year-old female presented with a palpable mass in the left breast. (A)
Mammographic spot CC image shows a partially-circumscribed high-density mass in the
retroareolar region of the left breast; (B) Sonographic image shows a type 4 CCBM in the
corresponding location, with an eccentric cystic component. Histology was reported as
grade 3 invasive ductal carcinoma.

less aggressive with lower rates of axillary nodal metastases. They demonstrate
mixed cystic and solid components, with microlobulated margins; posterior acoustic
enhancement is common (Figure 22). The pure subtype tends to be more homo-
geneous, reflecting its less aggressive nature [16].

Ductal carcinoma in situ (DCIS)

Accounting for 15% - 20% of breast malignancies, this frequently asympto-
matic condition exhibits proliferation of malignant cells within ducts, without
basement membrane invasion. If suspicious microcalcifications are detected on
mammogram, features allowing for US-guided biopsy may be sought, which is
generally preferred over stereotactic biopsy. Calcified DCIS may appear with echo-
genic foci located within a mass or a duct, sometimes distributed in a branch pat-
tern. Non-calcified DCIS features rounded/irregular hypoechoic masses, with in-
distinct or microlobulated margins (Figure 23) [17].

Encysted papillary carcinoma

This rare subtype of papillary carcinoma comprises 1% - 2% of breast malig-
nancies. It usually presents post-menopausally as a slow-growing, palpable re-
troareolar mass with nipple discharge. A complex cystic mass is seen, sometimes
with septations, and vascular solid papillary components projecting into the cyst
lumen [18] (Figure 24).

Malignant phyllodes tumor

Imaging features favoring malignant phyllodes include large size (generally larger
than 3 - 7 cm [14]), irregular margins with an echogenic rim, inhomogeneous hy-
poechoic echotexture and vascularized solid components (Figure 25). Cleft-like
anechoic spaces within suggest focal necrosis or cystic degeneration.

Metaplastic breast carcinoma

This rare, heterogeneous group of malignancies accounts for <1% of all mam-
mary tumors. Histologically diverse, they are divided into subtypes exhibiting
varying patterns of metaplasia and differentiation with epithelial and/or mesen-

chymal components. Patients present with rapidly growing large masses, with
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Figure 22. A 78-year-old female diagnosed with invasive mixed mucinous carcinoma of
right breast. (A) Mammogram shows a massive, lobulated high-density mass, occupying
most of the right breast; (B) Corresponding sonographic image shows a large type 4 CCBM;
(C) Internal vascularity is demonstrated on color Doppler.

Figure 23. A 38-year-old female with family history of breast and ovarian cancer, on reg-
ular follow-up of breast nodules. (A) One of the circumscribed hypoechoic nodules in the
10 o’clock region shows small eccentric cystic changes, consistent with a type 4 CCBM; (B)
Internal vascularity is also demonstrated in the solid component. Hence, biopsy was con-
sidered, which later revealed DCIS.

Figure 24. A 74-year-old female presented with a large palpable mass in the left breast. (A)
Left mammogram shows an irregular dense mass; (B) Corresponding sonographic image

shows a large, type 4 CCBM with irregular cystic foci noted within. Significant vascularity

was noted in the solid component (not shown). Histology was reported as encysted pa-

pillary carcinoma.
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infrequent axillary nodal involvement. These are well-circumscribed, and may be
rounded or microlobulated, exhibiting complex internal echogenicity, with ane-
choic components indicating necrosis or cystic degeneration (Figure 26 and
Figure 27) [19].

Angiosarcoma

This exceedingly rare malignant tumor of endovascular origin accounts for
about 0.04% of breast cancers. Primary and secondary angiosarcomas have been
described, the former occurring sporadically from 20 - 40 years of age, and the
latter in older patients after breast radiotherapy [20]. Sonographically it is non-spe-
cific, appearing circumscribed or ill-defined, with hypoechoic, hyperechoic, or
heterogeneous echotexture and presence of vascularity (Figure 28). As existing
post-therapy changes can complicate the findings, radiologists should be cogni-

zant of prior history.

Figure 25. A 62-year-old female presented with a large mass occupying almost the entire
left breast. (A) Mammogram shows a large, lobulated highly dense mass without suspi-
cious microcalcifications; (B) Corresponding sonographic image shows a large type 4
CCBM, with microlobulated margins, heterogeneous echogenicity with tiny scattered cys-
tic foci. Histology was reported as malignant phyllodes.

Figure 26. Metaplastic breast carcinoma, sarcomatoid carcinoma subtype, which features
a mixed epithelial-mesenchymal pattern. A 61-year-old female presented with a palpable
left breast lump. (A) Mammogram shows a lobulated high-density mass in the left upper
outer quadrant; (B) Corresponding sonographic Doppler image shows a type 4 CCBM, show-
ing a solid-cystic mass with significant internal vascularity and mobile echoes.
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Figure 27. Metaplastic breast carcinoma, spindle cell carcinoma subtype, which features a
pure epithelial pattern. A 62-year-old female with previous history of right-sided wide ex-
cision and axillary clearance presented with a new, large right breast mass. (A) Sonographic
image shows a type 4 CCBM with superficial cystic components; (B) Internal vascularity
is noted in the solid component on color Doppler.

Figure 28. A 63-year-old female with previous lumpectomy and radiation therapy for left
breast cancer, 10-year prior, presented with suspicion of recurrence. (A) Mammogram
shows multiple new masses in the left breast (arrows), with overlying skin thickening and
tissue oedema; (B) Sonographic image shows a type 4 CCBM in the 12 o’clock region cor-
responding to the mammographic findings; (C) In this case, the lesion does not show sig-
nificant internal vascularity. Histology confirmed this lesion to be angiosarcoma.

6. Conclusion

We conclude by summarizing a few teaching points. First, CCBMs with a higher
risk of malignancy (20% - 30%), are generally classified under the BI-RADS 4
category. Second, CCBMs have a wide range of differential diagnoses, with a va-
riety of benign, borderline and malignant histologies. Classifying these lesions based
on ultrasound morphology can be useful in assessing common imaging features,
helping to draw attention to their differences and their clinical implications.
Type 3 and type 4 CCBMs are more likely to be malignant compared to types 1
and 2. Third, biopsies should be done under ultrasound guidance to target the solid

component and to avoid false negative results. Radiology pathology concordance
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is of utmost significance in these cases. Finally, clinical history and mammograph-

ic correlation may help to narrow the differential diagnoses and prevent unne-

cessary biopsies in certain CCBMs, such as post-operative seromas and galacto-

celes.
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