Description

Incidental musculoskeletal findings
are fairly common when reading
breast MR, as the ribs and sternum
are included in the field of view. It is
important that radiologists be familiar
with the appearance of benign and
malignant chest wall lesions on breast
MRI in order to appropriately direct
diagnosis and treatment, as well

as to avoid unnecessary workup of
benign lesions.

This activity is designed to educate
radiologists about the wide range of
both benign and malignant lesions
which can be detected incidentally
on breast MRI by reviewing the
imaging findings and other pertinent
demographic considerations
regarding these lesions.

Learning Objectives

Upon completing this activity, the
reader should be able to:

= Describe a range of both benign
and malignant musculoskeletal
imaging findings by their imaging
features on breast MRI.

= Identify which imaging features
and risk factors which would raise
concern for malignant degeneration
of certain musculoskeletal lesions.

= Discuss differing mineralization
patterns of primary chest wall
tumors.
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= Radiologists
= Related Imaging Professionals

Applied Radiology

Authors

Paul Wojack, MD; Suzanne McElligott, MD;
Pamela Walsh, MD; Nina Vincoff, MD;
Ekta Gupta, MD

Affiliations: Department of Radiology,
Northwell Health, and Zucker School
of Medicine at Hofstra/Northwell,
Hempstead, New York. Disclosures:
Dr. Vincoff is also a member of

the Editorial Advisory Board of
Applied Radiology.

Commercial Support

None

Accreditation/
Designation Statement

This activity has been planned and
implemented in accordance with

the accreditation requirements and
policies of the Accreditation Council
for Continuing Medical Education
(ACCME) through the joint providership
of IAME and Anderson Publishing.

IAME is accredited by the ACCME to
provide continuing medical education
for physicians. IAME designates this
enduring material for a maximum

of 1 AMA PRA Category 1 Credits™.
Physicians should claim only the credit
commensurate with the extent of their
participation in the activity.

Instructions

This activity is designed to be
completed within the designated time
period. To successfully earn credit,
participants must complete the activity
during the valid credit period. To
receive CME credit, you must:

CME INFORMATION

Making Sense of Incidental Musculoskeletal Findings on Breast MRI

1. Review this article in its entirety.

. Visit appliedradiology.org/SAM2.

3. Log into your account or create an
account (new users).

4. Complete the post-test and review
the discussion and references.

5. Complete the evaluation.

6. Print your certificate.

n

Estimated time for completion:
1 hour

Date of release and review:
May 1, 2024

Expiration date: April 30, 2025

Disclosures

Planner: Erin Simon Schwartz,
MD, discloses no relevant
financial relationships with any
ineligible companies.

Authors: Paul Wojack, MD, discloses
no relevant financial relationships
with ineligible companies. Suzanne
McElligott, MD, discloses no

relevant financial relationships

with ineligible companies. Pamela
Walsh, MD, discloses no relevant
financial relationships with ineligible
companies. Nina Vincoff, MD,
discloses no relevant financial
relationships with ineligible
companies. Ekta Gupta, MD, discloses
no relevant financial relationships with
ineligible companies.

IAME has assessed conflict of interest
with its faculty, authors, editors,

and any individuals who were in a
position to control the content of this
CME activity. Any identified relevant
conflicts of interest have been
mitigated. IAME’s planners, content
reviewers, and editorial staff disclose
no relationships with ineligible entities.

May / June 2024



CME

REVIEW

Making Sense of Incidental Musculoskeletal
Findings on Breast MRI

Paul Wojack, MD; Suzanne McElligott, MD; Pamela Walsh, MD; Nina Vincoff, MD; Ekta Gupta, MD

Owing to its high sensitivity for
cancer detection and superior
soft-tissue resolution, MRI is often
used for breast cancer staging and
high-risk screening. Because it utiliz-
es a dedicated coil with a large field
of view, the modality often reveals
incidental findings in extramamma-
ry structures of the chest wall and
upper abdomen, particularly the
musculature, ribs, and sternum.

To help radiologists gain confi-
dence in interpretation and avoid
unnecessary workups, we review the
appearance of several of the most
common musculoskeletal lesions
demonstrated by breast MRI.

Frequency and Location of
Incidental Findings

There is little question that breast
MRI frequently makes incidental
findings in the course of an exam-
ination performed for breast cancer
screening or staging. In one study,
extramammary findings were detect-
ed in up to 34% of patients.! While
the liver and lungs are the most com-
mon sites for these entities, the chest
musculature, ribs, and sternum are
also common locations. Accounting

Figure 1. T1 fat-saturated, postcontrast axial MR image demonstrating T1 hypointense, nonenhancing
mass in the sternum (circle). Additionally, this lesion was hypointense on all other sequences, consistent

with a bone island.

for 7-10% of extramammary find-

ings,>** these incidental lesions may
include osseous hemangiomas (also
described as venous malformations),
which comprise 17% of clinically in-
significant abnormalities, and osse-
ous metastases, which comprise 39%
of clinically significant findings.!
Most lesions are determined to be
benign, however up to 14% require
additional workup.! Among patients
with metastatic breast cancer, for
example, about 60% will have osseous

Affiliations: Department of Radiology, Northwell Health, and Zucker School of Medicine at
Hofstra/Northwell, Hempstead, New York. Disclosures: Dr. Vincoff is a member of the Editorial

Advisory Board of Applied Radiology.

Keywords: extramammary breast MRI findings, benign and malignant osseous and soft tissue
chest wall tumors, rib and sternal fractures, normal chest wall variants

metastases.’ Benign and malignant
lesions, moreover, frequently share
overlapping imaging features, making
diagnosis challenging in many cases.
Following is a discussion of the appear-
ances of such entities that are likely to
be encountered on breast MRI.

Benign Osseous Lesions
Bone Islands

Extremely common benign lesions,
bone islands consist of masses of
compacted cortical bone often seen
in the sternum or ribs. Clinically
asymptomatic, they do not enhance
with contrast. While most occur spo-
radically, they can be associated with

©Anderson Publishing, Ltd. All rights reserved. Reproduction in whole or part without express written permission is strictly prohibited.
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Figure 2. (A) Axial T1 and (B) T2 fat-saturated MR images demonstrating a T1 isointense and T2 hyperintense mass in the sternum (circles).
This mass demonstrated signal dropout on T1 fat-suppressed images and had mild enhancement (not shown). Findings are consistent with an
osseous hemangioma.

Figure 3. (A) Axial T2 fat-suppressed MR image showing a mass projecting anteriorly from the left third rib (red arrow). Note the T2 hyperintense
cartilaginous cap of the lesion (white arrow). (B) Chest CT demonstrates corticomedullary continuity with the adjacent rib. Findings are consistent with
an osteochondroma.

syndromes such as osteopoikilosis and

Gardner syndrome (osteopoikilosis
plus colonic polyps). Appearing highly
sclerotic with a mean attenuation

of 885 HU or greater on CT, they are
deeply hypointense on all sequences
on breast MRI (Figure 1).%7

Hemangiomas

Osseous hemangiomas are often
seen within the sternum (Figure 2).
Histologically, they are composed of
vascular elements with associated
fat, although other components such
as smooth muscle, fibrous tissue,
or bone may also be seen.®* Most
occur sporadically, but they can be
associated with a wide variety of
syndromes, in which case they more
often affect the extremities.” They are
T2 hyperintense with intermediate
to high T1 signal (depending on the
amount of fat within the lesion) and
will typically enhance. Hemangiomas

Applied Radiology

may be associated with radiating tra-
becular thickening around the lesion;
however, this finding is better appre-
ciated with CT or radiography. Unlike
osseous hemangiomas elsewhere in
the body, vertebral hemangiomas
have characteristic vertically oriented
trabeculations, which develop as a
response to the axial loading forces.’

Osteochondromas

As a type of exostosis, osteo-
chondromas consist of an osseous
protrusion from a bone with an
associated cartilage cap. They com-
monly occur in the long bones and
sometimes within the ribs (Figure
3).1° Solitary osteochondromas have
alow (< 1%) chance of malignant
degeneration to chondrosarcoma,
although the risk is greater when
they are associated with syndromes
such as multiple hereditary exos-
toses (~5%)." On MRI, the osseous

portion of the lesion demonstrates
corticomedullary contiguity with
adjacent bone. The cartilage cap has
low-to-intermediate T1 and high T2
signal. A cartilage cap thickness >1.5
cm is suspicious for malignant de-
generation.! Osteochondromas may
present either asymptomatically or
as palpable or painful masses if they
impinge on adjacent neurovascular
structures or muscles.

Fibrous Dysplasia

Fibrous dysplasia develops when
immature bone and fibrous stroma
replace normal cancellous bone as
a result of abnormal differentia-
tion of osteoblasts.!? The condition
commonly involves the ribs, skull,
mandible, and long bones.* It can
affect patients of all ages but is most
common in children and young
adults. Occurring sporadically, most
cases are monostotic (involving
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Figure 4. (A) Axial T2 fat-suppressed MR image showing a T2 hyperintense expansile lesion in the right fourth rib (arrow). This lesion had intermediate
T1 signal and enhanced with contrast (not shown). (B) Subsequent axial CT image with contrast demonstrates ground-glass matrix within the lesion

(arrow). No aggressive features were seen. Findings are compatible with fibrous dysplasia.

Figure 5. (A) Axial T1 and
(B) T1 fat-suppressed
postcontrast MR images
of the right breast. There
is a nonenhancing, T1
hyperintense mass in
the lateral chest wall
musculature that has
signal loss on fat-
suppressed sequence
consistent with an
intramuscular lipoma
(circles).

only one bone)," while about 20%
are polyostotic (involving multiple
bones) and may be associated with
syndromes such as McCune-Albright
and Mazabraud. Common MRI
features consist of an expansile mass

May / June 2024

with low-to-intermediate T1 signal,
variable T2 signal, and variable
enhancement. If fibrous dysplasia
is suspected, CT evaluation can help
to demonstrate its typical “ground
glass” matrix (Figure 4); diagnosis

can often be made with imaging
alone if this characteristic finding is
present. Pathologic fractures are a
potential complication. Malignant
degeneration to osteosarcoma,
fibrosarcoma, and malignant fibrous
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Figure 6. (A) Axial STIR and (B) T2 fat-suppressed MR images demonstrating peripheral nerve sheath tumors in two separate patients. (A) AT2
hyperintense intercostal mass (circle) pathologically proven to represent an intercostal schwannoma. (B) Two T2 hyperintense, cutaneous masses
in the lateral right breast and chest wall (arrows), consistent with neurofibromas in this patient with known type 1 neurofibromatosis. These masses
demonstrated homogeneous enhancement in both patients (not shown), typical of peripheral nerve sheath tumors.

Figure 8. Axial T2 fat-suppressed MR image at the level of the sternoclavicular
joints. There is a T2 hyperintense, well-circumscribed lesion adjacent to the left
sternoclavicular joint (red arrow). This lesion was T1 hypointense and did not
enhance, consistent with a cyst. Mild periarticular spurring is also seen at the left

Figure 7. Axial T1 fat-suppressed precontrast MR image demonstrating
a structure anterior to the medial aspect of the right pectoralis major
musculature (arrow). This structure is isointense to skeletal muscle on
all sequences and is compatible with a sternalis muscle.

histiocytoma can also occur, albeit
rarely (< 1% of cases).!?

Benign Soft-tissue Masses

Lipoma

Composed of adipose tissue (Figure
5), these masses commonly present in
the trunk and proximal extremities of
middle-aged patients.’ They appear
as a circumscribed mass with signal

Applied Radiology

with subchondral cystic change.

characteristics of fat: high T1 and T2
signal with signal dropout on fat-
suppressed sequences. Enhancement
should be minimal or absent,
although a few thin internal septa

are normal. Any thick septations,
nodularity, or prominent areas of
enhancement should prompt further
evaluation for a potential liposarco-
ma. When describing lipomas, their
location is important to note, as
superficial lipomas are easier to

sternoclavicular joint (white arrow). Findings are consistent with osteoarthritis

remove surgically than their intra-
and intermuscular counterparts.

Nerve Sheath Tumors

Schwannomas and neurofibromas
are common nerve sheath tumors
that occur in the chest wall, typically
in young and middle-aged adults.?
They arise from the intercostal
nerves or posteriorly from the
spinal nerve roots. On MRI, they are
isointense to slightly hyperintense
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Figure 9. (A) Axial T2 fat-suppressed MR image showing a T2 hyperintense area in the

sternum (circle). (B) Sagittal T1 postcontrast shows that this area represents a portion of the

nonossified fibrocartilaginous disk of the normal manubriosternal joint.

relative to skeletal muscle on T1,

hyperintense on T2, and enhance
homogeneously with contrast.*
Intercostal schwannomas are inter-
posed between the ribs, reflecting
the course of the intercostal nerves
(Figure 6). Given their slow growth,
there may be mild scalloping or
remodeling of the adjacent bones.
Neurofibromas develop in younger
patients, usually in their 20s and 30s,
and are typically associated with type
1 neurofibromatosis.”® They typically
present as T2 hyperintense cutaneous
masses (Figure 6). Some neurofibro-
mas have a characteristic target-like
appearance on T2 images; the pe-
riphery of the mass is brighter owing

May / June 2024

to the higher content of stromal
material in the periphery relative to
the cellular core.' This zonal distribu-
tion also results in more avid central
enhancement of neurofibromas.
Other benign nerve sheath tumors
such as ganglioneuromas and para-
gangliomas occur in the paraspinal
regions and are less likely to be
seen on breast MRI.

Sternalis Muscle

The sternalis muscle is an accesso-
ry muscle that runs vertically along
the lateral margin of the sternum.
Breast imagers are familiar with this
anatomic variant, as it is seen on
mammography and breast MRI. It

typically originates from the upper
sternum but demonstrates many
potential insertions: the pectoral
fascia, lower ribs, costal cartilages,
rectus abdominis muscle sheath, and
the aponeurosis of the abdominal
external oblique muscle.'® Mam-
mographically, the muscle can
present as an asymmetry in the
posterior inner breast on the
craniocaudal view. On MRI, it
presents as a vertically oriented
muscle just superficial to the medial
aspect of the pectoralis major muscle,
adjacent to the lateral margins of the
sternum. It is isointense to the
adjacent skeletal muscle on all
sequences (Figure 7).

Applied Radiology
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Sternal Arthridities

Multiple joints involving the ster-
num include the manubriosternal
joint, the sternoclavicular joints, and
multiple sternocostal joints. Like
others, these joints are susceptible to
various arthridities. The most com-
mon is osteoarthritis, which is charac-
terized by joint space narrowing,
periarticular osteophyte formation,
and subchondral cystic changes.
Subchondral cystic changes appear as
T2 hyperintense cystic spaces within
the bone and adjacent to the joint
spaces (Figure 8).

Inflammatory arthridities can also
be encountered. Rheumatoid arthritis
may demonstrate periarticular
erosions and joint-space narrowing,
with fusion across the manubrioster-
nal joint.? Psoriatic arthritis also
presents with erosions but in a setting
of superimposed osseous productive
changes.? Although rare, crystalline
arthropathies such as gout and
calcium pyrophosphate dehydrate
deposition disease (CPPD) can also
affect the joints of the sternum.

A few other conditions classically
involve the sternum. For example, SA-
PHO syndrome (synovitis, acne, psoria-
sis, hyperostosis, and osteitis) presents
as sternocostoclavicular hyperostosis
and osteitis on chest wall imaging.?

Monoarthritis of the manubrios-
ternal joint, characterized by erosive
changes about the joint, may also
occur; this condition is often idio-
pathic but can occur in the setting of
trauma or palmoplantar pustulosis.?

Tiezte syndrome is character-
ized by painful costochondritis of
the costal cartilage.?® It commonly
occurs in young women. On imaging,
the affected cartilage will appear
enlarged with increased T2 signal in
surrounding tissues and bone result-
ing from edema.

Additionally, the fibrocartilaginous
disk of the manubriosternal joint
demonstrates wide variability in
resorption rate and degree as well
as ossification over time. Therefore,

10 Applied Radiology

Figure 10. (A) Axial T2 fat-suppressed MR image demonstrates an acute left anterior rib fracture; the
angulated, disrupted appearance of the rib cortex (arrow), along with a history of recent chest wall trauma,
helped to confirm the diagnosis of acute fracture. Mild T2-hyperintense edema is seen surrounding the
fracture site. (B) T1 postcontrast subtracted MR image through the sternum in a different patient with breast
cancer demonstrating a mildly expansile, heterogeneously enhancing sternal lesion concerning for metastatic
disease (circle). The patient also had suspected metastatic lesions involving several ribs. (C) Subsequent Tc-
99m HDP SPECT CT, which confirmed metastatic disease in the sternum. Although there was suspicion for a
pathologic sternal fracture, this diagnosis could not be made definitively on MRI.
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Figure 11. (A) T1 postcontrast subtracted image of the right breast in a patient with multiple myeloma showing an expansile, avidly
enhancing, right anterior rib mass. Note the similar imaging features on MRI between multiple myeloma and other osseous metastases
depicted in Figure 10. (B) Axial CT scan through the lesion shows the degree of associated osseous destruction (arrow).

it is possible for a prominent disk to
mimic a lesion to radiologists unfa-
miliar with its variations in appear-
ance. Residual disks that have not
ossified appear T2 hyperintense due
to their cartilage content (Figure 9).

Rib and Sternal Fractures

Rib fractures are common in
patients with chest wall trauma, oc-
curring in about 10% of cases.* While
chest CT has traditionally been the gold
standard for assessing rib fractures,
recent research has shown that MRI
may be more sensitive for detecting
acute fractures.?* Additionally, elderly
female patients and those who have
received chest wall radiation are at
increased risk of osteoporosis and rib
fractures.>?% Although rib and sternal
fractures are more likely to be detected
on breast MRI given their locations,
evaluating the localizer images is
important, as they may show vertebral
pathology, including fractures.”

May / June 2024

Acute Traumatic Injuries

An acute fracture should demon-
strate either a clear line extending
through the cortex of the bone or the
presence of cortical buckling (Figure
10). There is often a history of chest
wall trauma. During the acute phase
(up to four weeks), there is T2 hyper-
intense edema and enhancement in
and around the fracture site resulting
from posttraumatic inflammatory
changes. Often, multiple adjacent
ribs are fractured in a linear pattern.
Over time, as the fracture enters the
subacute phase of healing, edema and
contrast enhancement decrease as
surrounding bony callous forms. Once
the bone is fully healed, enhancement
and edema resolve and the osseous
callus coalesces, typically resulting in
a chronic fracture deformity.

Additionally, MRI may detect
costal cartilage fractures not visible
on CT or radiography. These occur
at either the sternochondral or cos-
tochondral junction and most often

affect the first and second ribs.?* A
T2 bright, linear fluid cleft extend-
ing through the costal cartilage

with surrounding edema will be
visible on MRI.

Pathologic Fractures

In contrast to their benign coun-
terparts, pathologic fractures occur
in the setting of malignancy such
as metastatic disease (Figure 10) or
multiple myeloma (Figure 11). The
imaging features of both types of
fractures can overlap; these include
T2 hyperintense edema in and
around the affected bone. Although
diagnosing a pathologic fracture can
be challenging with MRI alone, the
presence of an expansile bone lesion
or soft-tissue component may sug-
gest a pathologic fracture. Discrete
fracture lines may not be seen; bone
lesions may slowly grow and erode
through cortical bone, making it
difficult to assess for an associated
fracture.” Unless displacement is

Applied Radiology
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Figure 12. (A) Large chondrosarcoma on a T1 fat-suppressed postcontrast image (star). Mineralization within the tumor is not readily apparent on
MRI, but (B) axial noncontrast CT demonstrates the “ring and arc” pattern typical of chondroid lesions (red arrow). Expansion and extensive periosteal
reaction of a left lateral rib denote the suspected origin site (white arrow). (C) A T1 fat-suppressed MR image demonstrates a large, irregular mass
arising from a left-side rib with low-signal mineralization. (D) Axial CT shows extensive internal mineralization as areas of high density. Osteosarcoma
was confirmed histologically.

12

clearly visible, diagnosing a patho-
logic fracture on MRI may be diffi-
cult; CT may be helpful in equivocal
cases. In contrast to the expected
linear pattern of acute rib fractures,
pathological fractures will generally
follow a random distribution.

Chest Wall Malignancy

Metastatic Disease

The skeletal system is the most
common site of distant breast cancer
metastases (occurring in approximate-
ly 60% of patients with metastatic
disease).’ Other tumors that com-
monly spread to the bones include
non-small cell lung cancer, hepatocel-
lular carcinoma, renal cell carcinoma,
thyroid cancer, and prostate cancer.*

Applied Radiology

Discovery of osseous metastases on
MRI immediately upstages a patient
and usually alters the goal of therapy
from cure to long-term remission.
However, curative treatment may still
be pursued if only a few metastases
(oligometastases) are present.*

On MRI, metastatic lesions are
typically T1 hypointense, owing to the
replacement of normal fatty marrow
by tumor cells, with associated T2
hyperintense marrow edema and
avid contrast enhancement. While
early osseous metastases are typically
confined to bone, over time they may
grow and invade through the cortex
into adjacent soft tissues, increasing
the risk for pathologic fracture. Metas-
tases may become sclerotic following
treatment, subjectively signifying
interval healing. These changes, which

are more apparent on CT, may be
difficult to appreciate on MRI alone.

Multiple Myeloma

Multiple myeloma is the sec-
ond-most common malignancy
involving the skeleton (after
metastatic disease) and is also the
second-most common hematologi-
cal malignancy (after non-Hodgkin
lymphoma),* typically occurring
in patients older than 50. Imaging
features overlap with metastatic
disease: T1 hypointense masses
with intermediate or high T2 signal
with avid enhancement (Figure
10). Computed tomography and
radiography will demonstrate the
classic “punched-out” appear-
ance of numerous lytic lesions
throughout the bones.
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Multiple myeloma may also pres-
ent extraskeletally as an extramedul-
lary plasmacytoma. This lesion ap-
pears as a homogeneously enhancing
mass, with variable and nonspecific
T1 and T2 signal characteristics. The
presence of myeloma elsewhere in
the body may suggest a diagnosis of
extramedullary plasmacytoma. The
skin, muscles, and pleura are the
most common sites of involvement.*

Primary Malignant Chest
Wall Tumors

Multiple types of primary bone and
soft-tissue tumors can occur in the
chest wall, many of which share imag-
ing features. However, some imaging
features can suggest a diagnosis based
on their location and appearance,
with tissue sampling generally
required for definitive diagnosis.
Chondrosarcoma, osteosarcoma, and
the Ewing sarcoma family of tumors
often arise from the ribs and sternum.
Soft-tissue tumors of the chest wall
include angiosarcoma, liposarcoma,
rhabdomyosarcoma, and lymphoma.

Malignant Tumors Arising from
Ribs and Sternum

Chondrosarcoma (Figure 12) is the
most common primary chest wall
tumor in adults. It typically arises
from the costal cartilage or the
costochondral junction but may also
result from malignant degeneration
of an osteochondroma or enchon-
droma, especially in patients who
have received chest wall radiation.*
On MRI chondrosarcoma has low or
intermediate T1 signal, high T2
signal, and avid enhancement. Areas
of low T1 and T2 signal correspond-
with mineralization in the tumor,
which on CT or radiographs corre-
sponds to the typical “ring and arc”
appearence of these tumors.

Osteosarcoma (Figure 12) is the
most common primary bone tumor
in adults. It commonly involves the
long bones, but involvement of the
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ribs and sternum is also possible.®
It typically arises within the mar-
row space of the bones, but certain
subtypes can arise from the cortex
(parosteal and periosteal subtypes)
and soft tissues (extraskeletal
osteosarcoma). While most osteo-
sarcomas arise de novo, secondary
subtypes can result from malignant
degeneration of lesions such as
fibrous dysplasia or Paget’s disease,
or radiation exposure.*® MRI features
include intermediate T1 signal,
moderate-to-high T2 signal, hetero-
geneous enhancement, and areas of
hemorrhage in the tumor. Typically,
there is a high degree of mineraliza-
tion within the tumor which will be
T1 and T2 hypointense and be better
visualized by CT or radiography.

The Ewing sarcoma family of tu-
mors usually occurs in children and
young adults and often presents as
a painful, palpable, rapidly growing
mass. In the chest, the ribs and scap-
ulae are commonly involved sites.*
On MRI, Ewing sarcoma typically
has intermediate T1 signal, low or
intermediate T2 signal, heteroge-
neous enhancement, and no internal
mineralization. Rarely, the Ewing
sarcoma family of tumors can arise
directly from the soft tissues.*

Malignant Tumors Arising from
Soft Tissues

The differential diagnosis of
primary soft-tissue chest wall tumors
is broad, with overlapping imaging
features among many. A few do have
a characteristic appearance on MRI.
Liposarcomas are fat-containing
masses with areas of enhancement
or soft-tissue nodularity. Angiosarco-
mas demonstrate T1 intermediate
signal, T2 hyperintensity, diffuse
enhancement, and skin involve-
ment.¥” Secondary angiosarcomas
commonly occur following breast
conservation surgery. The most
common risk factors for these are
prior radiation therapy and chronic
lymphedema.®” They may occur
inside the breast or elsewhere in the

chest wall. Angiosarcomas can be
associated with a wide array of
genetic syndromes, including type-1
neurofibromatosis, Maffucci
syndrome, BRCA I and BRCA

2, and others.

Lymphoma of the chest wall
demonstrates greater signal homoge-
neity and enhancement compared to
other chest wall tumors.* Rhabdo-
myosarcomas occur primarily in
children, rarely in young adults.
They demonstrate nonspecific imag-
ing features and are not commonly
seen on breast MRI.

Conclusion

Incidental musculoskeletal find-
ings are common on breast MRI; it
is important for radiologists to be
able to identify these lesions, suggest
a differential diagnosis, and guide
management. While benign lesions
often present with classic imaging
features, many malignant lesions
involving the chest share overlapping
imaging features and may require
correlation with CT or radiography
to assess mineralization, as well
as biopsy for definitive diagnosis.
Recognizing these extramammary
musculoskeletal findings is import-
ant, especially in patients with breast
cancer, as they can impact staging,
treatment, and therapeutic goals.

By reviewing the demographics
and imaging features of benign
and malignant chest wall lesions,
radiologists can produce more
specific reports, accelerate treatment
planning, and help alleviate patient
uncertainty and anxiety.

For further reading, we recom-
mend the Society of Skeletal Radiol-
ogy’s white paper, Guidelines for the
Diagnostic Management of Incidental
Solitary Bone Lesions on CT and MRI
in Adults: Bone Reporting and Data
System (Bone-RADS). This document
offers a step-by-step flowchart based
on their signal characteristics and
other features.*
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