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Teaching points
• Define giant breast masses and underlying
pathologies.

• Describe the risk factors and symptomatology of

each pathology presenting as a giant breast mass.

• Characterize the radiological distinguishing features
of benign and malignant giant breast masses.

What makes a breast mass giant?
• A breast mass of 5 cm or greater is considered giant.
• Though an arbitrary cut off, the presenting size of a
lesion can help narrow down the differential diagnosis.
• Giant breast masses are more likely to:
• Grow rapidly
• Occur in populations that are not routinely screened

5 cm

Which breast pathologies
commonly present as a giant
mass?

What breast tissue component does
each pathology arise from?

Benign lesions: Lipoma
Description/Etiology: Mesenchymal tumors surrounded by
a thin, fibrous capsule not attached to the underlying
muscle/fascia
Demographics: Any age, Female or Male
History: Other lipomas typically present on extremities or
back
Risk factors: Multiple hereditary lipomatosis, Gardner
syndrome, and adiposis dolorosa
Physical exam: Circumscribed, doughy feel, mobile

Benign lesions: Lipoma
Mammography*: Circumscribed fat-density lesion
Ultrasound*: Can have variable echogenicity with no acoustic
shadowing and none to minimal color Doppler flow
CT: Circumscribed hypodense lesions (HU -120 to -65), which can
sometimes have soft-tissue densities (HU ~ 40 to 60)
MRI: Saturates with fat saturating sequences
- T1: Hyperintense
- T1 + Contrast: None to minimal enhancement
- T2: Hyperintense
PET-CT: No FDG avidity
*Denotes preferred imaging modality

Benign lesions: Lipoma

67-year-old male with a history of multiple lipomas in the left thigh presents with a palpable mass in the left breast.
Mammogram (MLO and TAN views)

Triangular marker indicates the palpable
abnormality with underlying fat-density
mass containing a round calcified oil cyst.

Grayscale Ultrasound

Isoechoic mass measuring up to 5.9 cm.

Quick Quiz
What syndrome is associated with multiple lipomas?
A. Adipocyte deposition syndrome
B. Multiple hereditary lipomatosis
C. Lynch syndrome
D. Lipomatous disease

Quick Quiz
What syndrome is associated with multiple lipomas?
A. Adipocyte deposition syndrome
B. Multiple hereditary lipomatosis
Multiple hereditary lipomatosis is an autosomal
dominant disease characterized by multiple
lipomas of the trunk and extremities.

C. Lynch syndrome
D. Lipomatous disease

Tana et al. NEJM 2014

Benign lesions: Acute Hematoma
Description/Etiology: Localized hemorrhage that is
traumatic or iatrogenic and rarely spontaneous or associated
with malignant erosion into blood vessels. The most
common cause of traumatic hematomas of the breast are
motor vehicle accidents and seatbelt injury
Demographics: Any age
History: Trauma or procedure
Risk factors: Anticoagulation treatment, bleeding diasthesis
Physical exam: May present with an overlying ecchymosis

Benign lesions: Acute Hematoma
Mammography: Diffusely increased glandular density
Ultrasound*: Ill-defined fluid collection
CT: Soft tissue density fluid collection, which may have
blushes of contrast if active extravasation is present
MRI:
-T1: Hyperintense
-T1 + Contrast: No enhancement
-T2: Hypointense
PET-CT: Can be FDG avid
*Denotes preferred imaging modality

Benign lesions: Acute Hematoma

67-year-old female with a history of atrial fibrillation on rivaroxaban presented to the ED after a motor vehicle accident.
Seatbelt Breast Injury Classification
Grade 1 - Mild crush injury consisting of
bruising, ecchymosis, skin blistering, breast
swelling, tenderness, friction burns over
contact area

CT with contrast

Grayscale and Doppler Ultrasound

Grade 2 – Moderate crush injury consisting of
hematoma, fat necrosis, skin avulsion or loss,
skin laceration, skin ulcer
Grade 3 – Severe crush injury consisting of
partial or complete transection of breast
resulting in a permanent diagonal furrow across
the breast corresponding to the line of the seat
belt that cleaved the breast tissue into two
parts.
Grade 4 – Avulsion breast injury consisting of
subcutaneous avulsion of the breast from the
chest wall with rupture of perforating branches
of intercostal vessel, active bleeding into the
potential space between the breast and chest
wall.

Majeski Int Surg Mar-Apr 2007;92(2):99-102.

CT showed a large left breast hematoma
with active extravasation.

US showed an ill-defined heterogeneous collection
measuring up to 11.6 cm with color Doppler not
showing any evidence of active extravasation.

Quick Quiz
What grade of seatbelt breast injury is associated with severe crush
injury resulting in a permanent furrow?
A. Grade 1
B. Grade 2
C. Grade 3
D. Grade 4

Quick Quiz
What grade of seatbelt breast injury is associated with severe crush
injury resulting in a permanent furrow?
A. Grade 1
B. Grade 2
C. Grade 3
D. Grade 4

Teo et al. J Plast Reconstr Aesthet Surg. 2014

Benign lesions: Abscess
Description/Etiology: Development of a pustular fluid collection in
the setting of infectious mastitis, commonly caused by
Staphylococcus aureus
Demographics: Any age
History: Fever and painful breast induration
Risk factors: Lactation, recent instrumentation, smoking,
immunosuppression, duct ectasia, cystic inflammation, or duct
metaplasia
Physical exam: Localized area of erythema, tenderness, warmth
and induration, i.e. “calor, dolor, rubror, et tumor”

Benign lesions: Abscess
Mammography: Skin thickening, asymmetric density, architectural
distortion or mass
Ultrasound*: Multiloculated hypoechoic collection with acoustic
enhancement. No internal Doppler flow but peripheral flow
(vascular/echogenic rim) can be seen
MRI:
- T1: Intermediate intensity
- T1 + Contrast: Rim enhancement
- T2: Hyperintense
PET-CT: FDG Avid
*Denotes preferred imaging modality

Benign lesions: Abscess
41-year-old female with a history of recurrent left breast abscesses presenting with a new area of painful and erythematous
palpable concern in the left breast.
Grayscale and Doppler Ultrasound

US showed a heterogeneously hypoechoic, superficial fluid collection measuring up 9 cm. at the 7 o’clock position with Doppler
showing no flow.

Quick Quiz
What is the most common pathogen that cause breast abscesses?
A. Streptococcus pneumoniae
B. Streptococcus agalactia
C. Staphylococcus epidermidis
D. Staphylococcus aureus

Quick Quiz
What is the most common pathogen that cause breast abscesses?
A. Streptococcus pneumoniae
B. Streptococcus agalactia
C. Staphylococcus epidermidis
D. Staphylococcus aureus
cdc.gov

Benign lesions: Cyst
Description/Etiology: Dilated terminal ductal lobular
unit (TDLU) containing clear or straw colored
transudate
Demographics: > 40 yo
History: Painless or painful mass
Risk factors: Postmenopause
Physical exam: Mobile and firm

Benign lesions: Cyst
Mammography: Oval or round circumscribed masses
Ultrasound*: Well-circumscribed oval or round anechoic
lesions with thin smooth walls and posterior acoustic
enhancement may have thin smooth septations
MRI: Well-circumscribed
- T1: Isointense
- T1 + Contrast: Can have rim-enhancement if it is an
inflammatory cyst
- T2: Hyperintense
PET-CT: Not FDG avid
*Denotes preferred imaging modality

Benign lesions: Cyst

50-year-old female with a strong family history of breast cancer.
Grayscale and Doppler Ultrasound

Mammogram
CC

MRI with contrast

MLO

T2

T1 Post-contrast

Screening mammogram showed a
hyperdense lobulated mass in the left
breast measuring up to 7.8 cm.

Subsequent US showed a hypoechoic lesion
without evidence of internal flow by Doppler.
Aspiration revealed a straw-colored aspirate,
which was consistent with a benign cyst.

MRI showed a large lobulated mass in the left
breast demonstrating T2 hyperintensity and rim
enhancement on T1 postcontrast imaging.

Quick Quiz
What dilated breast tissue component makes up a cyst and what type
of fluid does it contain?
A. Stroma exudate
B. TDLU transudate
C. Lactiferous ducts exudate
D. Lactiferous ducts transudate

Quick Quiz
What dilated breast tissue component makes up a cyst and what type
of fluid does it contain?
A. Stroma exudate
B. TDLU transudate
C. Lactiferous ducts exudate
D. Lactiferous ducts transudate

Benign lesions: Giant Fibroadenoma
Description/Etiology: Fibroepithelial tumor, which are
estrogen sensitive but do not demonstrate cyclic changes
with the menstrual cycle
Demographics: 14-35 yo
History: Painless mass
Risk factors: Pregnancy, lactation
Physical exam: Circumscribed, mobile, solid, and rubbery,
sometimes skin ulceration and distended superficial veins
are present

Benign lesions: Giant Fibroadenoma
Mammography: Variable appearance including well-circumscribed
or macrolobulated margins, which can be hypodense or isodense.
Coarse popcorn calcifications when it involutes
Ultrasound*: Hypoechoic well-circumscribed or macrolobulated
mass, which can sometimes demonstrate cystic components and
vascularity on Doppler and heterogeneous echogenicity
MRI:
- T1: Hypointese or isointense
- T1 +Contrast: Variable appearance
- T2: Variable appearance
PET-CT: No to mild FDG avidity
*Denotes preferred imaging modality

Benign lesions: Giant fibroadenoma

21-year-old with presenting with large right breast mass, which has been present for three years.
Grayscale and Doppler Ultrasound

US showed a well-circumscribed hypoechoic mass with anechoic components measuring up to 5.5 cm. The superior
aspect of the mass is highly vascular as demonstrated by Doppler imaging.

Quick Quiz
Fibroadenomas generally demonstrate what type of margins?
A. Circumscribed and microlobulated
B. Circumscribed and macrolobulated
C. Indistinct and spiculated
D. Indistinct and macrolobulated

Quick Quiz
Fibroadenomas generally demonstrate what type of margins?
A. Circumscribed and microlobulated
B. Circumscribed and macrolobulated
C. Indistinct and spiculated
D. Indistinct and macrolobulated

Medtube.net

Phyllodes tumor
Description/Etiology: Fibroepithelial tumors similar to
fibroadenomas, though phyllodes tumors demonstrate
increased cellularity and stroma. Approximately 20-50% of
cases undergo malignant transformation.
Demographics: 40-60 yo
History: Painless rapidly growing mass
Risk factors: Trauma, pregnancy, increased estrogen activity,
lactation
Physical exam: Dilated veins, stretched and attenuated skin

Phyllodes tumor
Mammography: Circumscribed round, oval or macrolobulated
with a possible radiolucent halo and calcifications
Ultrasound: Heterogeneous solid mass with multiple cystic
components or clefts and Doppler flow within the solid
component
MRI:
- T1: Hypointense
- T1 +Contrast: Enhancement of solid components
- T2: Variable intensity
PET-CT: FDG avid

Phyllodes tumor

62-year-old female presented with a rapidly growing and extremely firm palpable right breast mass.
62 y/o female presented with a rapidly growing and extremely firm palpable right beast mass

Mammogram showed a high-density
mass measuring 14 cm and occupying
the entire upper outer quadrant.

US showed heterogeneously hypoechoic
mass with internal anechoic areas and
demonstrating increased Doppler flow.
During biopsy, the needle became bent due
to mass firmness.

CT showed a mixed density mass in the
outer right beast with areas of internal
enhancement.

Quick Quiz
What percentage of phyllodes tumors undergo malignant
transformation?
A. 0-20%
B. 20-50%
C. 50-80%
D. 80-100%

Quick Quiz
What percentage of phyllodes tumors undergo malignant
transformation?
A. 0-20%
B. 20-50%
C. 50-80%
D. 80-100%

Mypathologyreport.ca

Malignant lesions: Primary Angiosarcoma
Description/Etiology: Malignant proliferation of
endothelial cells
Demographics: 30-50 yo
History: Painless marked asymmetry of the breast
Risk factors: Unknown
Physical exam: Skin thickening, erythema,
discoloration with bluish tint

Malignant lesions: Secondary Angiosarcoma
Description/Etiology: Malignant proliferation of
endothelial cells
Demographics: 60-70 yo
History: Painless marked asymmetry of the breast
Risk factors: Chest radiation therapy
Physical exam: Ecchymoses and skin ulcerations

Malignant lesions: Angiosarcoma
Mammography: Variable appearance and may be occult
Ultrasound: Variable appearance
MRI*: Heterogeneous mass
- T1: Hypointense
- T1 +Contrast: Progressive enhancement in low-grade
lesions, rapid enhancement and washout characteristics in
high grade lesions
- T2: Hyperintese
PET-CT: FDG avid
*Denotes preferred imaging modality

Malignant lesions: Angiosarcoma

27-year-old female initially presented with increased firmness of the breast.

Mammogram

Grayscale and Doppler Ultrasound

MRI

MLO

T1 Pre-contrast

CC

T1 Fat Sat Post-contrast

Mammogram showed no evidence of a
mass on presentation.

One year later, patient presented with asymmetric breast
enlargement without definite mammographic mass. Vascular
mass was identified on subsequent US.

On MRI, there was an enhancing T1 hypointense
mass involving the entire right breast.

Quick Quiz
What modality is used to characterize breast
angiosarcoma?
A. MRI
B. US
C. Mammography
D. CT

Quick Quiz
What modality is used to characterize breast
angiosarcoma?
A. MRI
B. US
C. Mammography
D. CT

MRI

T1 Pre-contrast

T1 Fat Sat Post-contrast

Malignant lesions: Primary breast lymphoma
Description/Etiology: Extranodal lymphoma of many subtypes,
with diffuse large B-cell lymphoma being the most common.
Demographics: 60-70 yo
History: Rapidly growing mass that is painless in up to 75% of
patients
Risk factors: Breast implant (specifically for breast implant
associated anaplastic large cell lymphoma)
Physical exam: Skin retraction, erythema, and peau d’orange in
patients with high-grade disease or diffuse parenchymal
involvement

Malignant lesions: Primary breast lymphoma
Mammography: Nonspecific solitary mass with ill-defined
margins is the most common presentation
Ultrasound: Hypervascular hypoechoic mass
MRI:
- T1: Hypointense
- T1 +Contrast: Enhancement that may be homogeneous or
heterogeneous
- T2: Isointense
PET-CT: FDG avid

Malignant lesions: Primary breast lymphoma
85-year-old with a tentative diagnosis of right mastitis status post 11 day antibiotic course.
Mammogram
MLO view

CC view

R

L

R

Mammogram showed retroareolar ill-defined area
of hyperdensity in the right breast.

Grayscale and Doppler Ultrasound

L

US of the right breast showed three anechoic masses with irregular margins
as the one showed above with very little intrinsic vascularity.

Quick Quiz
What is the most common primary breast lymphoma?
A. Hodgkin’s lymphoma
B. Mucosa associated lymphoid tissue-type lymphoma
C. Diffuse Large B cell lymphoma
D. Burkitt-lymphoma

Quick Quiz
What is the most common primary breast lymphoma?
A. Hodgkin’s lymphoma
B. Mucosa associated lymphoid tissue-type lymphoma
C. Diffuse Large B cell lymphoma
D. Burkitt-lymphoma

Malignant lesions: Papillary carcinoma
Description/Etiology: Very rare type of invasive ductal
breast cancer
Demographics: 60-70 yo, Female or Male
History: Bloody discharge
Risk factors: Family history, diet low in phyto-estrogens,
alcohol intake, obesity, hormone replacement therapy
Physical exam: Thickening of the skin and inverted nipple
are sometimes seen

Malignant lesions: Papillary carcinoma
Mammography: Circumscribed round, oval, or
lobulated mass, which may be associated with
microcalcifications
Ultrasound: Hypoechoic solid mass with posterior
acoustic enhancement or complex cystic masses
MRI: Variable appearance depending on whether
there are serous or hemorrhagic components
PET-CT: FDG avid

Malignant lesions: Papillary carcinoma
76-year-old with a palpable area of concern in the right breast.

Mammogram
MLO

Grayscale and Doppler Ultrasound

MRI with contrast

CC

T1WI Pre-contrast

T1WI Fat Sat Post-contrast
Mammogram showed a circumscribed
central right breast mass measuring up to
8.2 cm.

US showed a mixed solid and cystic mass containing an
eccentric heterogeneous component with internal
Doppler flow.

MRI showed an irregular mass replacing the
majority of the breast measuring up to 9.8
cm, a fluid fluid level is consistent with
hemorrhage.

Quick Quiz
What histologic type are papillary carcinomas?
A. Lobular invasive carcinoma
B. DCIS
C. Mixed ductal and lobular invasive carcinoma
D. Invasive ductal carcinoma

Quick Quiz
What histologic type are papillary carcinomas?
A. Lobular invasive carcinoma
B. DCIS
C. Mixed ductal and lobular invasive carcinoma
D. Invasive ductal carcinoma
Cancerresearchuk.org

Malignant lesions: Locally advanced invasive
cancer
Description/Etiology: Stage III or IV breast cancer
Demographics: >40
History: Populations not routinely screened
Risk factors: Usual breast cancer risk factor and insufficient
breast cancer screening, aggressive tumor biology (e.g.,
higher Ki-67 expression, triple negative, or higher grade)
Physical exam: Palpable lymphadenopathy, skin changes,
skin retraction, erythema, and peau d’orange

Malignant lesions: Locally advanced invasive
cancer

64-year-old who presented to the ED after a mechanical fall and found to have a fungating mass of the left breast.
CT with contrast

PET-CT

MRI with contrast

T1WI Pre-contrast

*

T1WI Fat Sat Post-contrast

CT shows a large left breast mass invading into the
chest wall as well as segmental pulmonary emboli
within the right lower lobe lateral and posterior
basilar segments.

PET showed a 22 cm FDG avid mass invading the
pectoralis minor with ipsilateral axillary lymph node
metastasis.

Neoadjuvant chemotherapy shrunk the lesion
to 9 cm as measured on subsequent MRI with
continued involvement of the pectoralis minor.

Quick Quiz
What cancer cell marker is upregulated in aggressive
tumors?
A. Ki-67
B. p53
C. JNK1
D. APC

Quick Quiz
What cancer cell marker is upregulated in aggressive
tumors?
A. Ki-67
B. p53
C. JNK1
D. APC
Immunohistochemistry of breast
cancers after neoadjuvant
chemotherapy with low,
intermediate and high Ki-67 scores
Balko JM et al. Nat Med. 2012;18:
1052-59

Summary
• Giant breast lesions can arise from all
tissue types found in the breast including
non-glandular tissue, stroma, terminal
duct lobular units, and lactiferous ducts
• Age, history, and physical exam will
dictate the type of exam most
appropriate for the diagnosis of a giant
breast mass (≥5 cm)
• US is often first line in the diagnosis of
giant breast lesions, particularly those in
younger women (< 30 years of age), and
lactating women
• Mammography, breast MRI, and PET-CT
can also be useful depending on patient’s
presentation.
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