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Various musculoskeletal findings incidentally detected on abdominopelvic comput-
ed tomography (CT) images have risen with the increasing use of abdominopelvic
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CT; however, it is not uncommon for radiologists to overlook the musculoskeletal 2014

system when they examine abdominopelvic CT images. Some musculoskeletal le-
sions may have more clinical significance than abdominopelvic lesions, although
most lesions are of little to no significance. Many osseous lesions can be diagnosed
using the bone window setting and reconstructed images. The purpose of this arti-
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cle was to review the wide variety of musculoskeletal lesions depicted on abdomi-

nopelvic CT images and to emphasize the use of the bone window setting.
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INTRODUCTION

As abdominopelvic computed tomography (CT) scans are in-
creasingly used, “incidental findings’, or detection of lesions un-
related to the original purpose of the scan, have increased (1).
Abdominopelvic CT images usually provide sufficient informa-
tion to identify several incidental musculoskeletal abnormali-
ties, which may or may not be related to the patient’s symptoms.
However, radiologists often overlook musculoskeletal lesions
depicted on abdominopelvic CT images, which typically include
various osseous and soft tissue lesions of the pelvis, hip, or spine
(Table 1). Some musculoskeletal lesions may have more clinical
significance than abdominopelvic lesions, although most lesions
may have little or no significance.

The purpose of this article was to illustrate the various muscu-
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loskeletal lesions depicted on abdominopelvic CT images and to
emphasize the importance of analyzing the musculoskeletal sys-

tem during interpretation of abdominopelvic CT images.

MUSCULOSKELETAL FINDINGS OF LITTLE
OR NO CLINICAL SIGNIFICANCE

Various minor, incidental musculoskeletal lesions, such as
spondylolisthesis, perineural cysts and benign tumorous lesions
(hemangioma, lipoma, intraosseous lipoma, and osteochondro-

ma) are encountered in daily practice.
Spondylolisthesis

Spondylolisthesis refers to the ventral slip of one vertebra rela-

tive to the vertebra below. Radiologists are likely to overlook
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Table 1. Classification of the Incidental Musculoskeletal Findings Detected on Abdominopelvic CT According to Their Clinical Importance

Little Clinical Significance

Variable Clinical Significance

Pelvis Transitional vertebra
Bone island
Benign tumor (hemangioma, lipoma, osteochonroma)
Perineural cyst

Spine Bony spurs, Schmorl's node

Disc herniation
Spondylolisthesis
Retrolisthesis

Bone metastasis

Avascular necrosis of femoral head
Bone infarction

Fracture (including stress fracture)
Spondyloarthropathy

Spinal metastasis

Compression fracture

Infectious spondylitis
Spondyloarthropathy

Spinal stenosis

A

A
\\

B

Fig. 1. Isthmic spondylolisthesis in a 65-year-old male with lung cancer.
A. Axial CT scan with bone window setting demonstrates lucent defects of both pars interarticularis with double facet joint sign

(arrows) and widening of the spinal canal at the level of L4.

B. Sagittal T2-weighted MRI shows defect of pars interarticularis (arrow) and anterior spondylolisthesis of L4.

spondylolisthesis on abdominal CT because abdominal CT typ-
ically does not acquire a sagittal image. Isthmic spondylolisthe-
sis (type II) is characterized by bilateral defects of pars interar-
ticularis. The most common site is at the level of L5 and S1.
Common radiographic features include pars defects with dou-
ble facet joint sign on axial CT scan and a widened spinal canal
(Fig. 1).

Degenerative spondylolisthesis (type III) occurs as a conse-
quence of the general aging process. It may be associated with
spinal canal stenosis and lower back or leg pain (2). The most
common location is the L4 and L5 level of the lower spine. CT
shows malalignment of the facet joint and the intact neural
arch. Sagittal orientation of the facet joints can be shown on ax-
ial CT scans (Fig. 2). MRI is an excellent device to confirm
spondylolisthesis and central canal stenosis with nerve root

compression.
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Hemangioma

Soft tissue hemangiomas are benign vascular soft tissue tu-
mors. They are location-dependent, and represent approximately
7% of all benign soft-tissue tumors (3). They occur in various lo-
cations, including the skin, striated muscle, subcutaneous tissue,
and synovial tissue. Unenhanced CT images reveal an ill-defined
mass with a similar attenuation to muscle. The differential diag-
nosis on CT images includes lipoma and hematoma. Hemangio-
mas can be associated with phleboliths (Fig. 3). Phleboliths are
present in up to 85% of intramuscular hemangiomas and can be
a highly specific sign of soft tissue hemangioma. Ultrasonogra-
phy can show a complex mass with acoustic shadowing associat-
ed with phleboliths. Hemangiomas may appear as a lobulated
and heterogeneous mass on magnetic resonance imaging (MRI).
T1-weighted images reveal intermediate to slightly high signal
with some focal high signal areas. On T2-weighted images, hem-
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Fig. 2. Spondylolisthesis in a 56-year-old female with cecal colon cancer undergoing a routine follow-up CT scan.
A, B. Axial CT scans show subluxation of the facet joint with a sagittal orientation of the facet joints (A, arrow) and narrowing
of the spinal canal space (B, arrow). This suggests degenerative spondylolisthesis.
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Fig. 3. Soft tissue hemangioma in a 51-year-old man with early gastric cancer.

A. Axial CT scan reveals a soft tissue mass containing phleboliths (arrow) on the right lower abdominal wall.

B. Abdominal wall ultrasonography shows an ill-defined, heterogeneous, nodular lesion with echogenicity and calcific foci (ar-
row) in the subcutaneous layer at the right lower quadrant of the abdominal wall. This suggests soft tissue hemangioma.

angiomas show high signal intensity (4).

Intraosseous Lipoma

Intraosseous lipomas are rare, benign bone lesions. They
commonly occur in the metaphyseal region of long bones and
the calcaneus. They can also appear in the pelvis, flat bones,
and other locations. A major symptom is pain, but more than
30% of intraosseous lipomas are found incidentally on imag-
ing done for other reasons (5). On plain radiography, an in-
traosseous lipoma presents as a well-circumscribed, osteolytic
lesion surrounded by a sclerotic border with osseous septa-
tions or calcification. CT and MRI scans are extremely valu-
able for the diagnosis of intraosseous lipoma. Fatty compo-
nents of intraosseous lipomas may show varying degrees of
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involution and necrosis. CT images show a lesion that has a
density similar to fat with an expanded cortex (Fig. 4). MRI
can be useful for a final diagnosis. Fatty tissue shows high sig-
nals on T1-weighted and T2-weighted MRI but low signals on
fat-suppressed MR images.

Osteochondroma

Osteochondromas are usually considered as benign bone tu-
mors. They typically originate in the appendicular skeleton, es-
pecially around the knee. They can appear at any age and their
finding is mostly incidental. Osteochondromas exhibit continu-
ity of the cortex and cancellous bone with the parent bone and
have a cap of hyaline cartilage. On CT images, an osteochondro-

ma can be seen as a peripheral bone projection with medullary
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Fig. 4. Intraosseous lipoma of the left ilium in a 48-year-old man with left abdominal pain.

A. Axial non-enhanced axial CT scan shows osteolytic bone lesions (arrow) in the left ilium.

B. Axial CT scan with bone window setting shows a calcification or septa-like structure (arrow) in the lesion. The lesion shows
low attenuation (Hounsfield unit -50), suggestive of fat components in the left ilium.

Fig. 5. Osteochondroma of the iliac tuberosity in 62-year-old man.
Axial CT scan shows exophytic outgrowths (arrow) on the surface that
are composed of cortical and medullary bone of the iliac tuberosity,
which is suggestive of osteochondroma.

continuity and a cartilage cap (Fig. 5). MRI is the best modality
to assess cartilage thickness, as a cartilage cap of over 1.5 cm

thickness is suspected for malignant degeneration.

Perineural Cyst

A perineural cyst is identified as a cerebrospinal fluid (CSF)-
filled mass of the nerve root sheath. Most perineural cysts are de-
tected incidentally and are asymptomatic. Some have associated
symptoms such as lower back pain. Perineural cysts appear as
isoattenuated cystic masses relative to CSF of the neural foramen
on CT images (Fig. 6). Bone remodeling and enlargement of the
neural foramen may occur as a result of increased CSF pressure.
Perineural cysts show low signal intensity on T1-weighted MRI
and high signal intensity on T2-weighted images (6).
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Fig. 6. Perineural cyst in a 49-year-old female with left abdominal
pain. Axial CT scan shows an enlarged left sacral foramen filled with
soft tissue (arrow), which indicates a perineural cyst.

MUSCULOSKELETAL FINDINGS OF
VARIABLE CLINICAL IMPORTANCE

As some musculoskeletal findings on abdominopelvic CT are
misdiagnosed and overestimated, the finding of these lesions may
lead to unnecessary workup. For example, bony sclerotic lesions in
cancer patients can be misdiagnosed as bone metastasis, although
the lesions are benign. Moreover, compression fractures in cancer
patients are often misdiagnosed as malignant lesions. Conversely,
other musculoskeletal lesions may have more clinical significance

than abdominopelvic lesions, which may require treatment.

Bone Metastasis

Bone metastases are a frequent complication in advanced can-
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Fig. 7. Multifocal metastases in a 54-year-old female with invasive ductal carcinoma.
A. Coronal CT scan shows several low-attenuated lesions (arrow) on the right hepatic lobe, which suggests hepatic metastasis. It

shows a sclerotic lesion on the T12 body (arrowhead).

B. Coronal CT scan does not show a definite bony lesion on the sacrum.
C. Follow-up CT scan after one year shows decreased size of the hepatic metastatic lesions (arrow). The size of the previous scle-

rotic lesion is increased (arrowhead).

D. Follow-up CT scan after one year shows a new visible mixed osteolytic and osteoblastic lesion (arrows) on the sacrum, which

suggests bone metastasis.

cer. Bone involvement is common, especially in metastatic breast
or prostate cancer (Fig. 7) (7). Skeletal involvement can cause
various symptoms, including severe pain and pathologic frac-
tures. Bone metastases are generally classified as osteolytic or os-
teoblastic, and both are characterized by dysregulation of the

normal bone remodeling process.

Avascular Necrosis of Femoral Head

Avascular necrosis of the femoral head is caused by decreased
vascular supply to the subchondral bone. Most causes of avascu-
lar necrosis of the femoral bone are trauma, chronic steroid use,
alcoholism and prior hip surgery. The most common symptom
is pain in the hip, thigh, groin, and buttock. On CT scan, avascu-
lar necrosis can be seen in central or peripheral areas of reduced
attenuation with sclerosis (Fig. 8A) and subchondral fractures.
MRI is the most effective diagnostic method for osteonecrosis. A
“double line sign” is characteristic of avascular necrosis, consist-
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ing of inner high signal intensity with a low intensity peripheral
rim on T2-weighted MRIs (Fig. 8B). The inner rim represents
granulation tissue and the outer rim represents sclerotic bone.
On T1-weighted images, avascular necrosis can be seen as a thin,

low-signal rim with a variable signal at the center (Fig. 8C) (8).

Compression Fracture

Compression fracture is a common problem in elderly pa-
tients. It is difficult to differentiate malignant compression frac-
tures from benign compression fractures. CT findings of benign
compression fractures include well-defined, fracture lines and
cortical fractures involving an anterolateral aspect of the verte-
bral body (Fig. 9). However, malignant compression fractures
usually involve the pedicle or posterior elements and show a
paraspinal or epidural mass (Fig. 10). MRI is the most reliable
method to differentiate between benign and malignant com-

pression fractures. MRI findings, including abnormal signal in-
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tensity of the pedicle or posterior element, convex posterior bor-  Complication in Total Hip Replacement
der of the vertebral body, and epidural mass or paraspinal mass, Total hip arthroplasty has become common over the past 50

are suggestive of metastatic compression fracture. years. Despite technological improvements, a small but signifi-

-

Fig. 8. Avascular necrosis of both femoral heads in a 44-year-old woman with lower abdominal pain.

A. Axial CT scan shows curvilinear zones of sclerosis (arrows), suggestive of ischemic necrosis of the both femoral heads. There is no collapse of
the articular surface.

B. Axial T2-weighted MR image reveals peripheral line of low signal intensity and an inner zone of high signal intensity in the subchondral region
of the both femoral head (arrows).

C. Coronal T1-weighted MR image shows low signal peripheral lines in the subchondral region of the both femoral heads (arrows).

A B

Fig. 9. Benign compression fracture in a 61-year-old man with cholangiocarcinoma.

A. Axial CT scan shows definite fracture lines (arrow) in the anterior column at the level of L4; however, the posterior element is
relatively intact. Moreover, paraspinal mass or epidural mass are not seen.

B. Coronal CT scan reveals loss of vertebral height and cortical depression and discontinuity of the lower endplate (arrow), which
indicates a compression fracture at the L4 level.

A B

Fig. 10. Malignant compression fracture in a 55-year-old patient with lung cancer.

A. Axial CT scan shows an osteolytic lesion in the vertebral body and a spinous process with an epidural mass (arrow) at the level
of L.

B. Coronal CT shows a compression fracture at the L5 level (arrow) and multiple osteolytic lesions on the L-spine.
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Fig. 11. Incidental periprosthetic abscess found in an 88-year-old woman with lower abdominal pain.

A. Coronal CT scan shows a low-attenuated lesion with uniformly thick enhancing wall (arrow) surrounding the left total hip re-
placement.
B. Fluoroscopy shows a contrast-filled space (arrow) in the posterolateral portion of the left hip joint. Turbid and brownish exu-
dative fluid was drained by aspiration.

cant minority of patients develop complications. Recognizing
and diagnosing these complications are important as many of
these patients require revision. Complications related to total
hip replacement include infection, abscess, fracture, osteolysis,

and mechanical loosening (Fig. 11).

CONCLUSION

Various musculoskeletal abnormalities can be identified inci-
dentally on abdominopelvic CT images. It is important to re-
view musculoskeletal findings and report the abnormalities to
the patient. Some of these findings could be related to the pa-
tient’s symptoms, although most lesions may have little or no
significance. If the bone setting window is used and radiologists
become aware of musculoskeletal abnormalities in CT images,
they are better able to identify musculoskeletal lesions on ab-

dominopelvic CT images.
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