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Multimodality Imaging of Fat Necrosis of the Breast
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After participating in this educational activity, radiologists should be familiar with the causes of fat necrosis of the breast,
its histopathologic evolution, and its imaging features on multiple modalities.
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Fat necrosis of the breast is a common benign entity with
imaging features and clinical findings that can mimic breast
cancer, requiring biopsy for diagnosis.1 Fat necrosis initially
was described in 1920 as the result of blunt trauma to the
breast. With the growing number of reduction mammoplasty
procedures, radiation therapy, breast conserving procedures,
and reconstructive surgical procedures, fat necrosis now is
encountered frequently in daily radiology practice.1 Fat necrosis has widely varied presentations on breast imaging during
its many stages of evolution.1 Hence, it is important for radiologists to be familiar with this entity to achieve the correct
diagnosis and make appropriate management decisions.
Clinical Presentation

Fat necrosis is usually asymptomatic, detected incidentally
on mammography. When symptomatic, patients typically
present with a palpable abnormality, usually a small, painless,
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poorly defined mass. Other presentations include bruising and
tenderness, skin tethering or dimpling, and nipple retraction.1,2
Histopathology and Imaging Correlation

The initial histopathologic change in fat necrosis is disruption of fat cells accompanied by hemorrhage and an influx
of histiocytes.3 At this stage, the mammogram may be negative or may show a vague focal asymmetry. A poorly defined
area of increased echogenicity in the subcutaneous tissues
may be the only finding on ultrasound2 (Figure 1).
Next, foamy histiocytes and multinucleated giant cells infiltrate and surround the necrotic adipocytes and the released
lipid contents. Fibroblasts begin to infiltrate peripherally,
enclosing the area of necrotic fat and cellular debris, which
may become cystic.3 At this stage, fat necrosis will appear as
thin- or thick-walled oil cysts, containing serous or hemorrhagic fluid or spherical fibrin balls on mammography2
(Figure 2A). On sonography, fat necrosis of the breast may
appear as a thin-walled cyst with acoustic shadowing, complicated cyst, or complex cystic and solid mass with internal
echoes, bands, or mural nodules1,2 (Figure 2B). On positron
emission tomography (PET), fat necrosis may demonstrate
increased 18F-fluorodeoxyglucose (18F-FDG) uptake secondary to the presence of metabolically active inflammatory cells4
(Figure 3A). On MRI, fat necrosis often appears as a
rim-enhancing mass with thin or thick irregular margins and
central nonenhancing fat.5 The fat content is best demonstrated
on the noncontrast T1-weighted sequence without fat suppression, on which fat shows high signal intensity, similar to fat
elsewhere in the breast, or slightly lower signal intensity
because of hemorrhagic or inflammatory contents1 (Figure 3B).
On the fat-suppressed, T1-weighted MR sequence, the signals
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Figure 1. A 62-year-old woman with a palpable mass in the left
breast 6 weeks after minor trauma to the breast. The left breast
mammogram was negative. Initial targeted ultrasound of the mass
shows a poorly defined hyperechoic area (between arrows), consistent with fat necrosis. The mass resolved on a follow-up sonogram.

from loculated fat will be suppressed and there will be no
contrast enhancement in the fat5 (Figure 3C).
In the later stage, reactive inflammation is replaced by fibrosis, which contracts into a scar. Loculated fat may persist for
years within a cyst surrounded by a scar or it may resolve
completely.3 Calcifications may develop in necrotic fat or
normal tissue. The imaging features of fat necrosis vary
widely at this stage, depending on the amount of residual fat,
the intensity of inflammation, and the degree of fibrosis and
calcification. On mammography, fat necrosis may appear as
microcalcifications, focal asymmetry, architectural distortion,
or a poorly defined to spiculated mass without or with central
fat.2 Calcifications are usually smooth and curvilinear as seen
in oil cysts, although they can have a more worrisome pleomorphic or amorphous appearance, eventually evolving into
dystrophic calcifications1 (Figure 4). Fibrosis may replace all
of the radiolucent fat, creating a focal asymmetry, a dense

Figure 2. A 54-year-old woman with focal fat necrosis in the left
breast. A: Left mediolateral oblique view mammogram shows a
thin-walled oil cyst containing a fibrin ball (arrow). B: Corresponding
sonogram reveals a cystic mass containing a mural nodule (black
arrow), peripheral echogenic substance (black arrowheads), and
an echogenic band (white arrowhead).
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mass, or an irregular spiculated mass on mammography2
(Figure 5A). When the oily cavity becomes small relative to
the extent of fibrosis, tomosynthesis may aid the diagnosis by
demonstrating central fat (Figure 6). Sonography of fat
necrosis at this stage primarily reflects the degree of fibrosis
and usually appears as a suspicious hypoechoic mass with
indistinct or angular margins and posterior acoustic
shadowing1,2 (Figure 5B). With resorption of central fat, fat
necrosis on MRI may appear as an irregular enhancing mass
with suspicious enhancement kinetics, mimicking malignancy
and necessitating tissue diagnosis.2,5 A circumscribed enhancing mass or nonmass enhancement without demonstrable fat
also has been observed5 (Figures 7 and 8). Fat necrosis can
develop enhancement on MRI as late as 32 months after
breast-conserving therapy.5 It also can continue to enhance at
the lumpectomy site years after surgery, making it difficult to
differentiate from recurrent malignancy.5
The histologic evolution and corresponding imaging findings of fat necrosis are summarized in Table 1.
Common Causes of Fat Necrosis

Blunt trauma is the most common cause of fat necrosis of the
breast, reported in 21% to 70% of cases. However, a history of
trauma may only be elicited in 40% of cases. Many other common causes of fat necrosis may be categorized as iatrogenic
trauma. These include minimally invasive procedures (aspiration
and core needle biopsy), surgical procedures (lumpectomy,
reduction mammoplasty, implant removal, breast reconstruction
with tissue transfer), and radiation therapy.1 Fat necrosis is a
well-known complication of transverse rectus abdominis musculocutaneous (TRAM) flap reconstruction after mastectomy,

Figure 3. A 48-year-old woman with a history of right breast
cancer, after bilateral mastectomies and deep inferior epigastric
perforators (DIEP) flap reconstruction, followed by placement of
bilateral implants. She was referred for breast MRI due to abnormal FDG uptake in the left breast flap on a recent PET/CT scan.
A: Axial PET scan at the level of the reconstructed breasts shows
abnormal uptake (arrow) in the left breast mound. B: Axial,
T1-weighted, noncontrast MR image without fat saturation demonstrates bilateral DIEP flaps. A small mass containing central
fat that is isointense to adjacent normal fatty tissue is seen at the
site of abnormal uptake on PET scan (arrow). C: Sagittal,
T1-weighted, postcontrast, fat-saturated MR image reveals a rimenhancing mass containing loculated nonenhancing liquid fat
(arrow) corresponding to the lesion in B, consistent with fat necrosis. Two other similar lesions (arrowheads) are present in the
peripheral zone of the flap, abutting the breast implant (IP ).

primarily due to insufficient blood supply and typically occurring in the peripheral zone of the flap6 (Figure 3C). Infection
and duct ectasia are other well-known causes of fat necrosis. In
a patient with duct ectasia, fat necrosis may represent a localized
response to extruded intraductal debris after stagnation of ductal
contents and subsequent erosion of the duct epithelium.
Unusual Causes of Fat Necrosis

Ischemic Fat Necrosis
The left internal mammary artery (IMA) is increasingly
being used for revascularization of the left anterior descending
coronary artery. The breast commonly receives 60% to 70%
of its arterial supply from the IMA. Because of the multivessel
arterial supply to the breast, ischemic fat necrosis of the breast
is a rare complication after IMA harvest for coronary artery
bypass graft (CABG) surgery. Affected patients usually present 2 weeks to 4 months after surgery. Comorbid conditions
often include obesity, macromastia, diabetes, hypertension,
and end-stage renal disease.7 Altered blood flow through the
IMA, either due to prolonged pressure of the retractor on the
IMA during surgery or subsequent diversion of blood flow to
the heart, is the proposed etiology of this complication.
3
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buttocks, and breasts.9 Histologic findings of skin nodules are
lobular and septal panniculitis, fat-laden macrophages, necrosis, and occasional vasculitis. Some patients later develop features of other diseases, including rheumatoid arthritis and SLE.
This condition may reflect an increasingly recognized spectrum
of panniculitides, which are syndromes of diverse causes that
share many clinical, inflammatory, and immunologic features.9
Granulomatous angiopanniculitis is a rare, self-limited
benign disorder of the breast of unknown cause. Patients
usually present with a solitary, poorly defined breast mass
suspicious for carcinoma. It may represent a variant of
Weber-Christian disease, as the two diseases share similar
clinical and histologic features.

Figure 4. A 70-year-old woman with new microcalcifications on a
screening mammogram. Spot compression magnification view
mammogram in the craniocaudal projection shows a small group
of pleomorphic microcalcifications (white solid arrow). Two adjacent
oil cysts with curvilinear calcified rims are noted (dashed arrows).
Biopsy of the grouped microcalcifications yielded fat necrosis.

Sickle cell disease is an inherited disorder of hemoglobin
synthesis causing sickle-shaped red blood cells in hypoxic
conditions. Vascular occlusion can occur in peripheral arteries, causing ischemia. Subcutaneous fat necrosis and lobular
panniculitis have been reported as complications of sickle
cell disease. We encountered in our practice a case of bilateral
multifocal fat necrosis in a 24-year-old woman with a history
of sickle cell disease (Figure 9).
Vasculitis- and Panniculitis-Related Fat Necrosis
Systemic lupus erythematosus (SLE) is an autoimmune
disorder that affects multiorgan systems. From 2% to 3% of
patients with SLE may develop recurrent lupus panniculitis
that typically involves the upper arms, shoulders, face, and
buttocks. When lupus panniculitis involves the breast, it is
called lupus mastitis.8 Patients with lupus mastitis often
present with multiple palpable breast nodules, with or without involvement of the overlying skin. The pathophysiology
is thought to be vasculitis or chronic subcutaneous panniculitis. Typical histologic characteristics include lobular lymphocytic panniculitis and hyaline fat necrosis, with possible
perivascular necrosis and hyaline sclerosis of the dermal collagen.8 Mammographically, lupus mastitis may present as
thin curvilinear calcifications that progressively coarsen to
form large confluent sheets of calcifications, mirroring the
pathologic evolution of focal panniculitis to maturing fat
necrosis.8 Polyarteritis nodosa is another disease entity
known to cause fat necrosis of the breast via vasculitis.
Weber-Christian disease is a rare inflammatory disease of
fat, often presenting with tender erythematous skin nodules and
constitutional symptoms such as fever, arthralgia, and myalgia
in young white females. Skin nodules usually occur on the
extremities but may be seen over the back, abdomen, face,

Drug-Induced Fat Necrosis
Warfarin (Coumadin) therapy is known to cause a progressive complication of necrosis of the skin and subcutaneous
tissues that commonly affects breasts, buttocks, and thighs, with
a predilection for perimenopausal obese women.10 Onset is
usually between the third and sixth days of initiation of warfarin. When the breast is affected, the usual initial symptoms are
breast pain and extensive ecchymosis, followed by swelling,
spreading discoloration, and bullae on the skin. Histologic
analysis shows a consistent triad of acute necrotizing arteritis,
venous thrombosis, and severe necrosis. The exact mechanism
is unknown, with multiple theories proposed.10 Mammographically, skin and trabecular thickening with increased
breast density are seen, mimicking inflammatory breast cancer
or mastitis.10 The key to therapy is early diagnosis and clinical
differentiation from simple subcutaneous hemorrhage, with
breast pain being an important differentiating feature.
Heparin-induced thrombocytopenia is defined as a decrease
in the platelet count to below 150,000/mL 5 or more days after
the start of heparin therapy. Proposed causes include a direct toxic
effect leading to capillary injury, thrombophilia, allergic reaction,
and arterial and venous thrombosis. Capillary injury causes
extravasation of blood into the breast parenchyma, which results
in edema and swelling, tissue ischemia, and pressure necrosis,
with subsequent disruption of fat cells leading to fat necrosis.
Methylene blue injection is a widely used, effective, lowcost method of localizing the sentinel lymph nodes before
surgery in patients with breast cancer. Necrosis of the breast
skin and fat has been reported with injection of methylene
blue. Fat necrosis of the breast also has been reported with
injection of heroin in the breasts.
Central Venous Occlusion
Central venous occlusion related to dialysis access has been
implicated in a case of bilateral fat necrosis of the breasts,
although the pathophysiology is indeterminate.
The common and unusual causes of fat necrosis of the
breast are summarized in Table 2.
Discussion

The histopathologic stages of fat necrosis are successive,
but without clear distinction. They can occur simultaneously,
with varying degrees of intensity. The widely varied imaging
features reflect the intensity of each of these histologic events
at the time of the imaging study.1
Among the imaging modalities, mammography is usually
more specific than ultrasound in the diagnosis of fat necrosis,
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Figure 5. A 74-year-old woman
with a history of left breast invasive lobular carcinoma treated
with lumpectomy and radiation
2 years previously. A: Surveillance
left craniocaudal view mammogram reveals a new, small, spiculated mass (arrow) adjacent to, but
separate from, the lumpectomy
scar (arrowhead). B: Ultrasound
shows a hypoechoic mass abutting the pectoral muscle with
poorly defined margins, antiparallel orientation, and posterior
acoustic shadowing (between
arrows), prompting biopsy. Biopsy
showed fat necrosis with no evidence of carcinoma.

A

because mammography can better demonstrate the fat content
and calcifications that are classic of this entity. Mammography
should be relied upon for decision-making when the two
modalities raise contradicting levels of suspicion. Tomosynthesis
and contrast enhanced MRI are useful in demonstrating central
fat contents in difficult cases, with tomosynthesis being more
readily available and less expensive.
In patients with breast cancer who underwent breast-conserving
therapies that may predispose the treated breast to fat necrosis,
differentiation of fat necrosis from tumor recurrence is important.
The timing of prior surgery or radiation should be considered
during imaging evaluation. Microcalcifications appearing at the
lumpectomy site on the initial follow-up mammogram after
radiation therapy are more likely to represent fat necrosis than
tumor recurrence, and the patient can be placed on short-interval

surveillance. Microcalcifications developing concurrently with
multiple adjacent oil cysts also may suggest fat necrosis.
Evaluation of enhancing lesions on MRI based on treatment history is more difficult, as there may be delayed or persistent
enhancement in fat necrosis years after completion of surgery or
radiation.5 Careful scrutiny of MR images for the presence of
central fat may prove helpful. When appearing as a mass, fat
necrosis may show rapid enlargement on both clinical examination and breast imaging, requiring biopsy for histologic diagnosis.
The location of lesions is important. Fat necrosis related to
blunt trauma tends to occur in the periareolar or superficial areas
of pendulous breasts. A band-like distribution of asymmetry,
microcalcifications, or oil cysts involving the upper inner breast
in a patient with a history of motor vehicle accident is highly
suggestive of a seat belt injury. Fat necrosis secondary to needle

B
Figure 6. A 62-year-old woman with a history of right breast fat necrosis sustained in a motor vehicle accident 12 months previously.
A: Right craniocaudal view mammogram reveals an irregular mass with spiculated margins at the site of biopsy-proven fat necrosis
(arrow). A biopsy marker is noted (arrowhead). B: Tomosynthesis demonstrates the spiculated margins and the loculated central fat
(arrow) to much better advantage.
5
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Figure 7. A 47-year-old woman with a strong family history of
breast cancer who underwent high-risk breast MR screening.
Sagittal, postcontrast, T1-weighted MR image of the right breast
shows a small, circumscribed, enhancing mass without central
fat (arrow). The mass had rapid enhancement with mixed plateau
and washout kinetics (not shown), prompting biopsy. MRI-guided
biopsy revealed fat necrosis.

biopsy or surgery usually develops at or adjacent to the site of
intervention. Fat necrosis typically develops in the peripheral
aspect of the flap after TRAM flap reconstruction and in the
central inferior breast after reduction mammoplasty. Ischemic
fat necrosis as a complication of CABG with IMA harvesting
or sickle cell disease usually affects the medial aspect of the
breast. Development of similar lesions in the trunk and extremities suggests a systemic process such as SLE or other diseases
characterized by vasculitis or panniculitis.
It is important for radiologists to be familiar with unusual
causes of fat necrosis, such as warfarin induced breast

Figure 8. A 34-year-old woman with a strong family history of
breast cancer underwent high- risk breast screening with MRI.
Sagittal, postcontrast, T1-weighted, fat-suppressed MR image
reveals focal, clumped, nonmass enhancement (arrow). MRIguided biopsy revealed fat necrosis.

necrosis, as we may be asked to evaluate these patients in the
early stage of their disease and need to suggest appropriate
differential diagnoses, which will enable early treatment,
decrease morbidity, or avoid unnecessary intervention.
Conclusion

Fat necrosis may mimic breast cancer, often causing a
dilemma in the management of patients, especially those who
previously underwent breast conservation therapy. The correct diagnosis can be suggested without biopsy, based on the
clinical history, imaging features, and review of sequential

Table 1. Radiologic Pathologic Correlation of Fat Necrosis of the Breast
Histopathologic Findings

Corresponding Imaging Findings

Injury to adipocytes
Hemorrhage
Influx of inflammatory cells

Mammography: negative or focal asymmetry
US: Poorly defined area of increased echogenicity

Necrosis of fat cells
Release of fatty acids
Infiltration of histiocytes and fibroblasts
Free fat or necrotic cellular debris
walled off

Mammography: thin- or thick-walled oil cyst containing fluid or fibrin balls
US: simple cyst, complicated cyst, or complex solid and cystic mass with internal
bands or mural nodules
MRI: rim-enhancing mass with thin or thick margins and central nonenhancing fat

Fibrosis
Persistence or resorption of fat
Scarring with or without central fat
resorption
Calcification in necrotic fat or normal
tissue

Varied, depending on the amount of fat, and the degree of inflammation, fibrosis,
and calcifications
Mammography: microcalcifications, focal asymmetry, architectural distortion, poorly
defined, or spiculated mass without or with central fat
US: hypoechoic poorly defined mass with shadowing
MRI: architectural distortion or mass without or with enhancement, without
or with central fat
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Table 2. Causes of Fat Necrosis of the Breast
Common Causes

Unusual Causes

Blunt trauma
Surgery
Biopsy
Lumpectomy
Reduction
mammoplasty
TRAM flap
reconstruction
Implant removal
Radiation therapy
Infection
Duct ectasia

Ischemia
CABG surgery using internal
mammary artery graft
Sickle cell disease
Vasculitis- and panniculitis-related
Systemic lupus erythematosus
Polyarteritis nodosa
Weber-Christian disease
Granulomatous angiopanniculitis
Drug-induced
Warfarin therapy
Heparin-induced thrombocytopenia
Methylene blue injection (sentinel
node)
Central venous occlusion

A

images. In patients without history of trauma or surgery, or
in whom such history is remote, biopsy is indicated to avoid
delayed cancer diagnosis. This CME activity emphasizes that
familiarity with the causes of fat necrosis, its histopathologic
evolution, and the resultant protean imaging manifestations
will enable radiologists to avoid unnecessary biopsies and
determine imaging-pathology concordance of biopsy results.
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(arrows), which is classic for late-stage fat necrosis. There are
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Biopsy was obviated by the mammographic findings.

1. Chala LF, de Barros N, de Camargo Moraes P, et al. Fat necrosis of the
breast: mammographic, sonographic, computed tomography, and magnetic
resonance imaging findings. Curr Probl Diagn Radiol. 2004;33:106-126.
2. Taboada JL, Stephens TW, Krishnamurthy S, et al. The many faces of fat
necrosis in the breast. AJR Am J Roentgenol. 2009;192:815-825.
3. Hoda SA. Inflammatory and reactive tumors. In: Hoda SA, Brogi E, Koerner
FC, Rosen PP, eds. Rosen’s Breast Pathology, 4th ed. Philadelphia, PA:
Williams & Wilkins; 2014:37-39.
4. Adejolu M, Huo L, Rohren E, et al. False-positive lesions mimicking breast
cancer on FDG PET and PET/CT. AJR Am J Roentgenol. 2012;198:304-314.
5. Daly CP, Jaeger B, Sill DS. Variable appearances of fat necrosis on breast
MRI. AJR Am J Roentgenol. 2008;191:1374-1380.
6. Pinel-Giroux FM, El Khoury MM, Trop I, et al. Breast reconstruction: review
of surgical methods and spectrum of imaging findings. RadioGraphics.
2013;33:435-453.
7. Wong MS, Kim J, Yeung C, et al. Breast necrosis following left internal
mammary artery harvest: a case series and a comprehensive review of the
literature. Ann Plast Surg. 2008;61:368-374.
8. Georgian-Smith D, Lawton TJ, Moe RE, et al. Lupus mastitis: radiologic
and pathologic features. AJR Am J Roentgenol. 2002;178:1233-1235.
9. Panush RS, Yonker RA, Dlesk A, et al. Weber-Christian disease. Analysis of
15 cases and review of the literature. Medicine (Baltimore). 1985;64:181-191.
10. Davis CE Jr, Wiley WB, Faulconer RJ. Necrosis of the female breast complicating oral anticoagulant treatment. Ann Surg. 1972;175:647-656.

CME QUIZ: VOLUME 40, NUMBER 26
To earn CME credit, you must read the CME article and complete the quiz and evaluation on the enclosed answer form, answering at least
seven of the 10 quiz questions correctly. Select the best answer and use a blue or black pen to completely fill in the corresponding
box on the enclosed answer form. Please indicate any name and address changes directly on the answer form. If your name and address
do not appear on the answer form, please print that information in the blank space at the top left of the page. Make a photocopy of the
completed answer form for your own files and mail the original answer form in the enclosed postage-paid business reply envelope. Only two
entries will be considered for credit. Your answer form must be received by Lippincott CME Institute, Inc., by December 30, 2018. All CME
participants will receive individual issue certificates for their CME participation monthly. These individual certificates will include your name,
the publication title, the volume number, the issue number, the article title, your participation date, the AMA credit awarded, and any
subcategory credit earned (if applicable). For more information, call (800) 638-3030.
7

CDRv40n26.indd 7

11/11/17 4:33 AM

All CME credit earned via Contemporary Diagnostic Radiology will apply toward continuous certification requirements. ABR
continuous certification requires 75 CME credits every 3 years, at least 25 of which must be self-assessment CME (SA-CME) credits.
All SAM credits earned via Contemporary Diagnostic Radiology are now equivalent to SA-CME credits (www.theabr.org).
Online quiz instructions: To take the quiz online, log on to your account at www.cdrnewsletter.com, and click on the “CME” tab at the top
of the page. Then click on “Access the CME activity for this newsletter,” which will take you to the log-in page for http://cme.lww.com. Enter your
username and password. Follow the instructions on the site. You may print your official certificate immediately. Please note: Lippincott CME
Institute will not mail certificates to online participants. Online quizzes expire on the due date.
1. All of the following are mammographic features of the fibrotic
stage of fat necrosis of the breast, except
A. poorly defined mass without central fat
B. normal mammogram
C. pleomorphic microcalcifications
D. focal asymmetry
E. spiculated mass with central fat
2. All of the following are common causes of fat necrosis of the
breast, except
A. radiation therapy
B. lumpectomy
C. blunt breast trauma
D. core needle biopsy
E. contact dermatitis
3. Which one of the following unusual causes of fat necrosis of
the breast is caused by ischemia?
A. Systemic lupus erythematosus
B. Weber-Christian disease
C. Granulomatous angiopanniculitis
D. Heparin-induced thrombocytopenia
E. Sickle cell disease
4. A 67-year-old woman with a history of lumpectomy and radiation therapy of the right breast for ductal carcinoma in situ
(DCIS) 6 months previously presents for her first posttreatment
surveillance mammogram (Figure 10). New microcalcifications
are seen at the lumpectomy site (between arrows). The radiologist should
A. recommend biopsy of the microcalcifications to rule out
recurrent DCIS
B. alert the surgeon that residual microcalcifications are left
at the lumpectomy site
C. suggest 6-month follow-up mammography, as the microcalcifications likely represent fat necrosis
D. recommend breast MRI to evaluate indeterminate microcalcifications
E. recommend PET/CT to rule out recurrent DCIS

5. Which one of the following statements concerning the location
of breast lesions that may help radiologists make the correct
diagnosis of fat necrosis is false?
A. Fat necrosis with a band-like distribution of microcalcifications in the upper inner breast suggests a seatbelt injury.
B. Ischemic fat necrosis due to CABG surgery with IMA
harvesting usually affects the medial aspects of the
breast.
C. Fat necrosis from blunt trauma tends to occur deep in the
breast next to the pectoral muscle.
D. Fat necrosis typically develops in the peripheral aspect
of the flap after TRAM flap reconstruction.
E. Fat necrosis due to reduction mammoplasty usually
involves the central inferior breast.
6. Which one of the following statements regarding multimodality imaging of fat necrosis of the breast is true?
A. Fat necrosis may appear as architectural distortion or
spiculated mass on mammography.
B. Tomosynthesis rarely is useful in demonstrating loculated
fat contents in a breast mass.
C. Mammography is less specific than ultrasound in the
diagnosis of fat necrosis.
D. A breast lesion without fat contents on MRI definitely is
not fat necrosis.
E. Increased 18F-FDG uptake in the breast on a PET/CT
scan always indicates malignancy.
7. Which one of the following is the inciting event in the histologic
evolution of fat necrosis of the breast?
A. Necrosis of fat cells
B. Release of fatty acids
C. Free fat or cellular debris walled off
D. Injury to adipocytes
E. Scarring with or without central fat resorption
8. All of the following are unusual causes of fat necrosis of the
breast, except
A. internal mammary artery graft for CABG surgery
B. warfarin therapy
C. systemic lupus erythematosus
D. duct ectasia
E. sickle cell disease
9. All of the following are sonographic features of an established
area of fat necrosis of the breast, except
A. thin-walled cyst
B. cyst with acoustic shadowing
C. tubular structure with intraluminal thrombus
D. oil cyst containing a mural fibrin ball
E. complex cystic mass with internal bands

Figure 10.

10. All of the following are clinical features of fat necrosis of the
breast, except
A. detection incidentally on mammography
B. skin tethering
C. nipple retraction
D. small, palpable, painless mass
E. serosanguinous nipple discharge
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