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Sonography of Abdominal Wall
Masses and Masslike Lesions
Correlation With Computed Tomography and Magnetic 
Resonance Imaging

bdominal wall diseases occasionally raise diagnostic chal-
lenges because of the low specificity of physical findings.
Many of these abdominal wall diseases produce local man-

ifestations, such as abdominal wall swelling, a palpable mass, and
pain, or may even be silent. Sometimes, abdominal wall diseases are
often mimic intra-abdominal conditions or serious conditions
because these diseases may produce remote manifestations that are
frequently misdiagnosed as visceral pain or angina. Occasionally,
abdominal wall diseases can be found incidentally, during routine
scanning of the intra-abdominal organs. It is difficult to differentiate
these lesions by physical examination; therefore, multimodality
imaging plays a key role in their diagnosis.1,2

This pictorial essay is a comprehensive review of benign neo-
plasms (lipoma, desmoid tumor, vascular malformation, peripheral
nerve sheath tumor, inflammatory myofibroblastic tumor, and
sweat gland tumor), malignant neoplasms (metastasis, lymphoma,
and sarcoma), infections, inflammations, and miscellaneous con-
ditions (hematoma, endometriosis, and epidermoid cyst) of the
abdominal wall. Sonographic imaging of these abdominal wall masses
and masslike lesions compared with computed tomographic and
magnetic resonance imaging (MRI) findings will be illustrated, 
and the distinctive imaging characteristics of these diseases will
be highlighted.
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PICTORIAL ESSAY

Sonography is usually regarded as a first-line imaging modality for masses and masslike
lesions in the abdominal wall. A dynamic study focusing on a painful area or palpable
mass and the possibility of ultrasound-guided aspiration or biopsy are the major advantages
of sonography. On the other hand, cross-sectional imaging clearly shows anatomy of the
abdominal wall; thereby, it is valuable for diagnosing and evaluating the extent of diseases.
Cross-sectional imaging can help differentiate neoplastic lesions from non-neoplastic
lesions. This pictorial essay focuses on sonographic findings of abdominal wall lesions
compared with computed tomographic and magnetic resonance imaging findings.

Key Words—abdominal wall; computed tomography; magnetic resonance imaging;
sonography; superficial structures 

doi:10.7863/ultra.15.03027



Benign Neoplasms

Lipoma
The most common benign tumor encountered in the
abdominal wall is lipoma.1 Abdominal wall lipomas are
usually painless and present as movable superficial palpa-
ble masses. The sonographic appearance of abdominal wall
lipoma is a well-circumscribed mass, which is slightly hypo -
echoic or hyperechoic compared with the surrounding
subcutaneous fat (Figure 1A). Usually, a thin echogenic
capsule can be seen.1 On cross-sectional imaging, they are
discrete encapsulated masses, which appear as fat density
(Figure 1B). Usually, a thin capsule can be seen, and calci-
fication and septa are uncommonly present.

Desmoid Tumor
A desmoid tumor, so-called desmoid fibromatosis, is a
benign myofibroblastic neoplasm, which is classified as
deep fibromatosis.3 Desmoid tumors arise from muscu-
loaponeurotic structures of the abdominal wall, especially in
the rectus and internal oblique muscles and their fascias.
They usually do not cross the midline. Typically, these
tumors occur in young women and peak between 25 and 40
years.4 Desmoid tumors are often associated with previous
surgical scars, trauma, estrogen therapy, pregnancy, familial
adenomatosis polyposis, and Gardner syndrome.3 Because
desmoid tumors are poorly circumscribed, infiltrate the sur-
rounding tissue, and lack a true capsule, they typically appear
as poorly marginated hypoechoic massed on sonography
(Figure 2, A and B).1,5 On computed tomography (CT),
most desmoid tumors are homogeneous, with attenuation
similar to that of skeletal muscle (Figure 2C). However, large
desmoid tumors may appear as heterogeneous or hypo at-
tenuated masses because of hemorrhage, necrosis, or calci-
fication (Figure 3A). The MRI findings depend on the stage
of pathologic evolution. In the first stage, lesions are more
cellular, with fewer areas of hyalinized collagen, and they
appear as low signal intensity on T1-weighted imaging, high
signal intensity on T2-weighted imaging, and homogeneous
contrast enhancement. In the second stage, increasing
central and peripheral collagen deposition leads to hetero-
geneity on T2-weighted imaging. The low–signal intensity
area on T2-weighted imaging may have a bandlike appear-
ance. The remaining high–signal intensity areas on T2-
weighted imaging are the same as the areas showing
enhancement on T1-weighted imaging after contrast agent
administration (Figure 3, B–D). In the third stage, desmoid
tumors show low signal intensity on T1- and T2-weighted
imaging because of an increase in the fibrous component,
with a decrease in cellularity within the tumor.4

Vascular Malformations and Hemangioma
Both vascular malformations and hemangioma are endo -
thelial malformations. Practically, vascular anomalies may
be divided into high- and low-flow lesions depending on
the presence of arterial flow. If high flow is detected by any
appropriate imaging modality (sonography or MRI), the
differential diagnosis includes an arteriovenous malforma-
tion, an arteriovenous fistula, and a vascular tumor (such as
hemangioma),6 Venous malformations, capillary malfor-
mations, and lymphatic malformations characterize the
low-flow lesions.7 The appropriate initial imaging workup is
sonography for soft tissue masses that are suggestive of vas-
cular malformations. The vascular structures detected on
Doppler sonography has been used for differentiating other
hypervascular soft tissue masses from vascular anomalies.
Furthermore, the Doppler characteristics of vascular mal-
formations are helpful for differentiating low- from high-
flow vascular malformations. Assessment of the type and
velocity of the vessels is useful for planning noninvasive
(percutaneous sclerotherapy) or invasive (embolization)
treatment.8 The sonographic depiction of abundant low-
flow vascular channels is used as a predictor of the potential
success of percutaneous sclerosis.9 Computed tomography
is not routinely used in the workup of vascular malforma-
tions; however, it is an excellent diagnostic problem-
 solving tool when the presence of phleboliths is suspected.7

When the entirety of the lesion cannot be assessed or the
diagnosis remains in doubt, MRI should be performed.

Hemangioma is a soft-tissue mass, typically without a
capsule, and it tends to not invade the multiple tissue com-
ponents or fascial planes. On sonography, hemangiomas
are usually seen as poorly defined solid masses that vary in
echogenicity and vascularity according to their phases.
During the proliferative early phase, they tend to be hypo -
echoic and hypervascular, showing arterial and venous flow
(Figure 4). Later during the partial regression phase, the
echogenicity and vascularity turn into a mixture of a hypo -
echoic hypervascular area and a hyperechoic hypovascu-
lar area. In the regression phase, they usually become
hyperechoic and hypovascular.8 Phleboliths within the
mass can be seen as hyperechoic foci (Figure 5). Magnetic
resonance imaging shows iso or low signal intensity on T1-
weighted imaging and high signal intensity on T2-weighted
imaging, often with flow voids. Magnetic resonance
angiography may show large feeding vessels.

The old terms “lymphangioma” and “cystic hygroma”
have been replaced with the new terms “macrocystic lym-
phatic malformations” and “microcystic lymphatic mal-
formations.”7 The sonographic appearance of macrocystic
lymphatic malformations is cystic lesions with posterior
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acoustic enhancement. Dependent echogenic debris may
show cellular sloughing from the wall or internal hemorrhage
(Figure 6). The wall and septa are thin. There are no arterial
or venous waveforms detected in the cyst, although they are
often detected in the septa. On CT, macrocystic lymphatic
malformations appear as well-defined masses with density
measurements near fluid; however, attenuation values may
be altered with hemorrhage, a microcystic component, or
infection. The MRI findings also depend on the subtype.
Macrocystic lymphatic malformations appear as high–signal
intensity cystic masses on T2-weighted imaging with fluid-
fluid levels. The signal intensity on T1-weighted imaging is
variable depending on the hemorrhage or protein content.
There is no enhancement in lymphatic malformations; how-
ever, internal septa may be enhanced or may be particularly
prominent in microcystic lymphatic malformations.7
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Figure 1. Subcutaneous lipoma in a 67-year-old woman. A, Transverse

sonogram shows a well-circumscribed mass (arrows), which is slightly

hyperechoic compared with the surrounding subcutaneous fat. B, Axial

unenhanced CT shows a subcutaneous mass appearing as fat density

on the left side of the anterior abdominal wall, with a thin capsule

(arrows).

Figure 2. Desmoid tumor in a 36-year-old woman. A, Transverse sono-

gram shows a poorly marginated hypoechoic mass. B, Color Doppler

sonogram showing a mass with internal vascularity. C, Axial contrast-

enhanced CT shows a homogeneous attenuating mass (arrows) in the

left oblique muscles.



Peripheral Nerve Sheath Tumor
Neurofibroma and schwannoma (neurilemmoma) repre-
sent peripheral nerve sheath tumors, with multiple neu-
rofibromas being the hallmark of type 1 neurofibromatosis.
Pathologically, neurofibromas can be divided into 3 types:
localized, plexiform, and diffuse. On sonography, neuro -
fibromas appear as smooth well-defined lobulated masses
(Figure 7).10,11 On CT, they are homogeneous and hypo -
attenuated because of myxoid and mucinous stroma.12

On MRI, they typically appear as low signal intensity on
T1-weighted imaging and high signal intensity on T2-
weighted imaging, and they show mild to moderate con-
trast enhancement. They often contain cystic spaces caused
by myxoid degeneration. A “targetlike appearance” (high–
signal intensity periphery with a low–signal intensity center)

and “split fat sign” (rim of fat around the tumor) may be
seen on MRI (Figure 8).13

The imaging findings of schwannomas are associated
with their two components: Antoni type A (cellular
component) and Antoni type B (myxoid component).
Schwannomas usually present as well-defined homoge-
neous soft tissue masses with enhancement. The enhance-
ment portion of a schwannoma corresponds to the solid
component of the Antoni type A component.14 Ancient
schwannomas are a subtype of classic schwannomas with
a predominance of degenerative changes, including cyst
formation, calcification, hemosiderin deposition, fibrosis,
and vascular hyaline degeneration.15 On CT and MRI,
these lesions appear as heterogeneous soft tissue masses
(Figure 9).
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Figure 3. Desmoid tumor in a 31-year-old woman. A, Axial contrast-enhanced CT shows a heterogeneous attenuating mass in the right rectus abdo-

minis muscle. B–D, Magnetic resonance imaging shows a mass with low signal intensity on T1-weighted imaging (B) and high signal intensity on

T2-weighted imaging (C). The low–signal intensity foci on T2-weighted imaging represent collagen deposition (arrows in C). Contrast-enhanced MRI

(D) shows enhancement within the mass in the same area of remaining high signal intensity on T2-weighted imaging.



Inflammatory Myofibroblastic Tumor
An inflammatory myofibroblastic tumor, also known as an
inflammatory pseudotumor, is a rare benign neoplasm,
which is often mistaken for malignancy. The exact etiology
is unknown, although it is suggested to occur secondary to
infection, trauma, or surgery.16,17 The most common sites
are the lung and orbit. When the tumor is located in the
abdomen, the mesentery is usually involved. Their presen-
tation in the abdominal wall is extremely rare. Clinical fea-
tures and imaging findings are variable. The sonographic
manifestation shows a variable pattern of echogenicity, and
the lesions appear as poorly defined or well-defined margins.
Color Doppler sonography may reveal prominent vascu-
larity (Figure 10, A and B).18 On CT, moderate to marked
homogeneous or heterogeneous enhancement is seen in

the solid portion of the mass (Figure 10C).17 Computed
tomographic findings of inflammatory myofibroblastic
tumors mimic invasive malignant tumors. Nonenhance-
ment, calcification, and a fatty component may be seen
within the mass. 

Sweat Gland Tumor
Benign sweat gland tumors include poromas, hidradenomas
(acrospiroma), syringomas, chondroid syringomas, cylin-
dromas, and spiradenomas.19 Imaging findings of sweat
gland tumors have not been shown well because of the
rare incidence of them and the lack of imaging workup.
The sonographic manifestation of a sweat gland tumor is a
well-defined solid and cystic mass located in the dermis
and subcutaneous tissue. On color Doppler sonography, the
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Figure 4. Hemangioma of the left inguinal area in an 11-year-old girl. A and B, Longitudinal (A) and transverse sonograms (B) show a poorly defined

heterogeneous lesion in the subcutaneous tissue. Note the more hypoechoic area (arrows) of the lesion, which corresponds to the most prolifera-

tive area. C and D, Color Doppler sonogram (C) shows increased vascularity of the hypoechoic area of the mass and low-resistance arterial wave-

form (D).
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mass shows increased vascularity in the solid and peripheral
portions (Figure 11).20 Variable signal intensity with fluid-
fluid levels can be seen in the cystic portion on MRI.
The solid component shows low T1 and intermediate high
T2 characteristics with homogeneous enhancement.

Malignant Neoplasms 

Metastasis
Metastasis can develop in the abdominal wall in a hematoge-
nous or lymphatic dissemination. The most common metas-
tasis is from melanoma.1 Metastases from lymphoma, lung,
breast, ovarian, and colon cancer are less common.2 On sono -
graphy, metastases present as poorly defined hypoechoic
masses with increased vascularity (Figure 12, A and B).
On cross-sectional imaging, heterogeneous or peripheral
enhancement can be seen (Figure 12C). Tumor seeding

Figure 5. Hemangioma in a 65-year-old woman. Longitudinal sono-

gram shows a poorly defined hypoechoic mass. Note the hyperechoic

foci (arrow) of the lesion, which corresponds to the phlebolith.

Figure 6. Lymphatic malformation with internal hemorrhage in a 55-year-old woman. Longitudinal (A) and transverse sonograms (B) show a het-

erogeneous cystic mass with a thin wall and septa (arrows).

Figure 7. Neurofibroma (localized type) in a 69-year-old woman. A, Transverse sonogram shows a well-defined ovoid mass in the dermis and sub-

cutaneous tissue. B, Color Doppler sonogram shows a mass with internal vascularity.



J Ultrasound Med 2016; 35:189–208 195

Ahn et al—Sonography of Abdominal Wall Masses and Masslike Lesions

Figure 8. Multiple cutaneous neurofibromas and neurofibroma of the bladder in a 71-year-old woman with type 1 neurofibromatosis. A, Transverse

sonogram shows a well-defined ovoid masses in the dermis of the abdominal wall. B, Axial contrast-enhanced CT shows a homogeneous attenuat-

ing mass (arrow). C–F, MRI shows an abdominal wall mass (arrows), with intermediate signal intensity on T2-weighted imaging (C) and homogeneous

enhancement on contrast-enhanced T1-weighted imaging (D), and a bladder mass in the left wall involving the ureteral orifice, with heterogeneous

intermediate signal intensity on T2-weighted imaging (E) and enhancement on contrast-enhanced T1-weighted imaging (F).
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Figure 9. Schwannoma in a 54-year-old man. A, Transverse sonogram

shows a well-defined ovoid mass with a cystic portion (asterisk). 

B, Color Doppler sonogram shows a mass without internal vascularity.

C, Axial contrast-enhanced CT shows a peripheral rim-enhancing mass

(arrow) in the left internal oblique muscle.

Figure 10. Inflammatory myofibroblastic tumor in a 51-year-old woman.

A, Transverse sonogram shows a poorly defined hyperechoic mass with

a central anechoic portion (asterisk) in the abdominal wall. A large por-

tion of the mass is shown protruding into the peritoneal cavity. B, Color

Doppler sonogram shows a mass with internal vascularity. C, Axial

contrast- enhanced CT shows a poorly defined enhancing mass with

central necrosis in the right rectus abdominis muscle, projecting

through the transverse fascia and mesenteric fat layer.



along the needle tract after percutaneous needle biopsy
or laparascopic surgery of a malignant lesion is also well
known. Tumor seeding to the surgical wound or laparo -
scopy trocar site may not be associated with widespread
disease (Figure 13).

Lymphoma
Lymphoma may involve the abdominal wall by hematoge-
nous or lymphatic pathways continuously extending from
surrounding primary bony lymphoma or an abdominal
organ or, rarely, the soft tissue or muscle itself. 21,22 The imag-
ing findings are often nonspecific, and the appearances are
variable, including a large mass, nodal or confluent nodal
structures, small nodules (<1 cm), and disseminated
myositis and panniculitis. Most lymphomas show relatively
homogeneous hypoechogenicity and an infiltrative
margin because most areas of lymphocyte infiltration have
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Figure 12.  Metastasis from rectal cancer in a 44-year-old woman.

A, Longitudinal sonogram shows a poorly defined hypoechoic mass.

B, Color Doppler sonogram shows a mass with peripheral vascularity.

C, Contrast-enhanced MRI, shows a poorly defined heterogeneous

enhancing mass (arrow) in the right rectus abdominis muscle. 

Figure 11.  Eccrine spiroadenoma in a 28-year-old woman. A, Trans-

verse sonogram shows a well-defined lobulated hypoechoic mass

(arrows) in the superficial abdominal wall. B, Color Doppler sonogram

shows a mass with internal vascularity.
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Figure 13. Tumor seeding in a 51-year-old woman with gallbladder cancer. A, Transverse sonogram shows a poorly defined hypoechoic mass

(arrows). B, Axial contrast-enhanced CT performed 10 months after extended cholecystectomy shows a homogeneous enhancing mass (arrow) in

the right rectus abdominis muscle along the course of the laparoscopic trocar site, just beneath the umbilicus. There is no evidence of local recur-

rence or other metastasis. 

Figure 14. Low-grade B-cell lymphoma in a 59-year-old woman. A, Transverse sonogram shows a poorly defined hypoechoic mass (arrows) within

subcutaneous tissue and the muscle layer of the lateral abdominal wall. B, Color Doppler sonogram shows a mass with internal vascularity. C and D,

Axial (C) and coronal (D) contrast-enhanced CT shows a poorly defined enhancing mass within subcutaneous tissue with invasion of the lateral

abdominal wall muscles (arrows).



less interface density, and lymphoma cells easily invade
surrounding tissues, except for the thick epimysium.22

Color Doppler sonography shows hypervascularity com-
pared with the surrounding soft tissues. On cross-sectional
imaging, homogeneous or heterogeneous enhancement
can be seen (Figures 14 and 15). The search for ancillary
imaging findings, including adjacent osseous abnormalities
or lymphadenopathy, often helps support the diagnosis.23

Extraskeletal Osteosarcoma
Extraskeletal osteosarcoma is a malignant mesenchymal
soft tissue tumor without attachment to the skeleton and
accounts for approximately 1% of all soft tissue sarcomas.24

The mean age range is 47 to 61 years. Calcification or osteoid
matrix formation is present in approximately 50% of the
primary lesions. On CT, the tumor is separate from adja-
cent osseous structures and appears to have a pseudocapsule.
Matrix mineralization is best seen on CT. After contrast
enhancement, heterogeneous enhancement is seen.
Magnetic resonance imaging shows isointensity on T1-
weighted imaging and isointensity to mild hyperintensity
relative to skeletal muscle on T2-weighted imaging.
The presence of hemorrhage is not rare (Figure 16).24

Infections and Inflammations

Abdominal wall infections and inflammations are usually
related to previous procedures or arise from deep abdom-
inal organs. Predisposing conditions include elderly age,
immunosuppression, drug abuse, systemic disease, periph-
eral vascular disease, trauma, burns, surgery, obesity, alco-
holism, malnutrition, and poor socioeconomic status.25

An abdominal wall infection is difficult to clinically diagnose
because of its poor localizing signs and classic clinical signs
of inflammation, such as pain, edema, erythema, and a
palpable mass. 

Pyomyositis and Abscess
Pyomyositis is a pyogenic infection of skeletal muscle char-
acterized by muscle swelling, and it frequently leads to
abscess formation. On sonography, pyomyositis appears
as diffuse thickened hyperechoic muscles. Magnetic reso-
nance imaging characteristics of myositis include muscle
enlargement with heterogeneous high signal intensity on
T2-weighted imaging, minimal hyperintensity on T1-
weighted imaging in the early phase, high signal intensity
on T2-weighted imaging, and corresponding low signal
intensity on T1-weighted imaging in the liquefactive stage
(Figure 17).25 On sonography, most abscesses appear as
poorly defined heterogeneous hypoechoic masses or
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Figure 15. Diffuse large B-cell lymphoma in a 72-year-old man. A, Lon-

gitudinal sonogram shows a poorly defined hypoechoic mass with infil-

tration of the lateral aspect (arrowheads) of the mass, which is well

defined in the superior (arrows) and inferior aspects. B, Color Doppler

sonogram shows a traversing vessel within the mass. C, Axial contrast-

enhanced CT shows a heterogeneous enhancing mass in the left rectus

abdominis muscle. 



cystic lesions (Figure 18A). Abscesses generally have thick
irregular walls and are unilocular or multilocular. If gas is
present, sonography shows echogenic foci with dirty pos-
terior shadowing.26 On color Doppler sonography, the
peripheral portion of an abscess is usually hypervascular.
On CT, abscesses appear as rim-enhancing irregular thick-
walled fluid collections with variable internal attenuation
(Figure 18B).27 Magnetic resonance imaging of abscesses
usually shows homogeneous to slightly heterogeneous high
signal intensity on T2-weighted imaging, with correspon-
ding intermediate to low signal intensity on T1-weighted
imaging and peripheral enhancement on postcontrast
sequences.25

Actinomycosis 
Actinomycosis is an infrequent progressive chronic
granulomatous disease caused by Actinomyces species.
Cervicofascial, abdominal, and thoracic involvement can
occur; however, primary abdominal wall actinomycosis is
a rare clinical presentation. Clinically, there are no specific
symptoms related to abdominal wall actinomycosis.28

It usually presents as an abscess or a mass, and it can be
confused with malignancies, inflammatory bowel disease,
diverticulitis, and other granulomatous disease, such as
tuberculosis. Classic imaging findings include extension to
contagious structures by crossing natural anatomic bound-
aries and fistula and sinus tract formation. On sonography,
actinomycosis appears as an infiltrative irregular solid mass.
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Figure 16. Extraskeletal osteosarcoma in a 62-year-old woman. A, Transverse sonogram shows a poorly defined hypoechoic extraperitoneal mass

with calcification (arrow) extending into the abdominal wall. B, Axial contrast-enhanced CT shows a heterogeneous enhancing mass in the left ante-

rior pelvic cavity, involving the iliacus, transverse, and oblique muscles. An osteoid matrix (arrow) is shown, which is characteristic of this tumor.

C and D, Magnetic resonance imaging shows a mass, with intermediate signal intensity on T2-weighted imaging (C) and heterogeneous enhance-

ment on contrast-enhanced T1-weighted imaging (D), with a central necrotic portion.
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Figure 17. Pyomyositis in a 43-year-old woman. A, Longitudinal sonograms show a diffuse thickened hyperechoic right rectus muscle (asterisk) in

comparison with the left rectus muscle (asterisk). B, Color Doppler sonogram shows internal vascularity within the right rectus muscle. C, Axial

contrast-enhanced CT, shows diffuse swelling of the entire right rectus muscle (arrow) with heterogeneous enhancement. D and E, Magnetic res-

onance imaging shows the diffuse swelling of the entire right rectus muscle (arrows), with heterogeneous enhancement on contrast-enhanced T1-

weighted imaging (D) and intermediate signal intensity on T2-weighted imaging (E).



On CT, it appears as an infiltrative lesion and an irregularly
enhancing solid mass with focal low-attenuation areas,
rather than the cystic form (Figures 19 and 20, A and B).
On MRI, actinomycosis appears as low signal intensity on
T2-weighted imaging (Figure 20, C–E).28

Miscellaneous

Hematoma
Abdominal wall hematoma is caused by rupture of the
superior and inferior epigastric arteries and their branches.
Several predisposing factors can be identified, such as a
bleeding tendency, use of anticoagulants, biopsy, and
excessive contraction or overstretching of the muscles as a
result of coughing or vomiting. On sonography, acute
hematoma appears as a homogeneous echogenic mass,
occasionally with a fluid-fluid level (Figure 21); however,
chronic hematoma appears as a heterogeneous hypoechoic
mass (Figure 22, A and B). On CT, acute hematoma is
shown as high density; it does not enhance and over time
will show decreased density (Figure 22C). The shapes of
hematomas depend on their locations. Above the arcuate
line, hematoma is usually ovoid with its maximum length
along the superoinferior axis, and because of the linea alba,
it cannot extend across the midline. Below the arcuate line,
hematoma may be seen as a padlike lesion with its maxi-
mum length along the transverse axis. Because of the
absence of the linea alba, it can extend across the midline.2

Endometriosis
Endometriosis is defined as functional endometrial tissue
outside the uterine cavity. Abdominal wall endometriosis

after a cesarean delivery is more frequent than generally
assumed.29 Patients can present with a palpable mass or
focal area of pain associated with the menstrual cycle weeks
to years after surgery. Abdominal wall endometriosis may
be difficult to diagnose, and it is often mistaken both clin-
ically and on imaging. Sonographic features of abdominal
wall endometriosis are variable. Well-defined hypoechoic
solid masses, cystic masses, and complex cystic and solid
masses have been described (Figures 23 and 24, A and B).30

On CT, the lesions appear as solid poorly defined masses
and as isodensity compared with muscles, and they show
slight enhancement (Figure 24C). On MRI, the lesions
appear to be isointense compared with muscle on T1-
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Figure 18. Abscess in a 74-year-old woman. A, Transverse sonogram shows a poorly defined heterogeneous cystic mass (arrows) at the left anterior

abdominal wall. B, Axial contrast-enhanced CT shows a rim-enhancing walled fluid collection (arrows) at the left anterior abdominal wall.

Figure 19. Actinomycosis in a 45-year-old woman. Contrast-enhanced

CT shows a poorly defined enhancing mass (arrows) projecting through

the rectus abdominis muscle of the abdominal wall and mesenteric fat

layer of pelvic cavity.
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Figure 20. Actinomycosis in a 44-year-old woman. A and B, Contrast-enhanced CT shows a poorly defined infiltrative mass (arrows) within a low-

attenuation lesion projecting through the subcutaneous fat layer, rectus abdominis muscle of the abdominal wall, and mesenteric fat layer of the

perivesical space. C–E, Magnetic resonance imaging 10 days later showed a decreased size of the poorly defined infiltrative mass (arrows), with low

signal intensity on T1-weighted imaging (C) and T2-weighted imaging (D) and homogeneous enhancement on contrast-enhanced T1-weighted

imaging (E).



weighted imaging and to show high signal intensity on
T2-weighted imaging, with or without small foci of high
signal intensity, which are correlated with hemorrhage.
Mild to moderate contrast enhancement is present.30

Epidermoid Cyst
An epidermoid cyst is a slowly growing intradermal or
subcutaneous mass, resulting from the proliferation of
epidermal cells. They may occur anywhere, but they com-
monly involve the scalp, face, neck, trunk, and back. 
The sonographic findings of an epidermal cyst are a 
circumscribed solid- or complex-appearing mass with vari-
able echogenicity according to its variable composition.
The shape of the mass may be ovoid or lobulated (Figure 25).
In a rupturing epidermoid cyst, the protruding portions
from the mass or focal wall perforation can be seen.
The secondary infections and surrounding reactive changes
after rupturing of an epidermoid cyst appear as pericystic
soft tissue changes, abscess formation, and increased color
Doppler signals on sonography (Figure 26).31 On MRI,
unruptured epidermoid cysts are shown as well-defined
round or ovoid lesions of high signal intensity on T2-
weighted imaging with central nonenhancement and
peripheral thin rim enhancement. The variable T2 low–
signal intensity component within the cyst may be found to
reflect heterogeneous histopathologic features, such as
multiple layers of keratin debris, dense debris in cystic cen-
ters, and calcification. Ruptured epidermoid cysts are not
different from unruptured ones on T1- and T2-weighted
imaging. However, most ruptured epidermoid cysts con-
tain septa, and they show thick and irregular rim enhance-
ment and fuzzy adjacent soft tissue enhancement.32
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Figure 22. Subacute hematoma in a 57-year-old man 2 days after biopsy

of a transplanted kidney. A, Longitudinal sonogram shows a heteroge-

neous hypoechoic ovoid mass within the left rectus abdominis muscle.

B, Color Doppler sonogram shows a mass with peripheral vascularity. C,

Unenhanced CT shows a high-attenuation ovoid mass within the right

rectus abdominis muscle. FT indicates fascia transversalis; P, peri-

toneum; and RS, anterior rectus sheath.

Figure 21. Acute hematoma in a 12-year-old boy. Transverse sonogram

shows an anechoic cystic mass within the right rectus abdominis muscle.



Conclusions

Sonography may provide reliable support in a wide range
of masses and masslike lesions in the abdominal wall.
Sonography has been reported to significantly improve
the sensitivity and specificity for preoperatively diagnos-
ing several lesions, such as lipoma and an epidermoid
cyst.8,33 However, there is a substantial overlap of sono-
graphic findings in heterogeneous cystic lesions (abscess,
hematoma, and endometriosis) and hypervascular solid
lesions (metastasis, lymphoma, sarcoma, actinomycosis,
endometriosis, desmoid tumor, hemangioma, and periph-
eral nerve sheath tumor). Computed tomography and
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Figure 24.  Endometriosis of the umbilicus in a 38-year-old woman.

A, Transverse sonogram shows a well-defined heterogeneous solid

mass (arrows) in the umbilicus. B, Color Doppler sonogram shows a

solid mass with internal vascularity. C, Axial contrast-enhanced CT

shows an enhancing solid mass in the umbilicus.

Figure 23.  Endometriosis in a 45-year-old woman with cyclic pain from

a mass at a cesarean delivery scar. A, Transverse sonogram shows a

multiloculated cystic mass with relatively thick internal septa at the

cesarean scar on the right lower anterior abdominal wall. B, Color

Doppler sonogram shows a cystic mass without internal vascularity.



MRI show the cystic component and the fluid-fluid level
within a lesion, and the various lesions, such as a desmoid
tumor, endometriosis, hemangioma, and hematoma, usu-
ally have characteristic appearances on CT and MRI,
thereby aiding a confident diagnosis (Tables 1 and 2).
Malignant lesions such as metastasis, lymphoma, and sar-
coma often have nonspecific findings. In these cases, the
clinical history and other secondary findings can assist in
making the correct diagnosis, or the diagnosis is usually
made by biopsy.
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Figure 26. Ruptured epidermoid cyst in a 36-year-old woman. A, Trans-

verse sonogram shows a heterogeneous hypoechoic ovoid mass

(arrows) and perilesional abscess formations (asterisks). B, Transverse

sonogram shows poorly defined perilesional changes and focal protru-

sions (arrows) of the mass. C, Color Doppler sonogram shows

increased vascularity around the mass.

Figure 25.  Epidermoid cyst in a 36-year-old woman. A, Transverse

sonogram shows a well-defined hyperechoic lobulated mass (arrows).

B, Color Doppler sonogram shows a solid mass with internal vascularity.
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Table 1. Summary of Imaging Findings of Abdominal Wall Masses and Masslike Lesions

Category Diagnosis Sonographic Finding CT or MRI Finding Key Diagnostic Features

Benign Lipoma Well-circumscribed mass Fat density or signal intensity 40–60 y, rare in children

neoplasms Desmoid tumor Poorly marginated Signal intensity depends Not across the midline, 

hypoechoic mass on the stage young women

Hemangioma Poorly defined solid mass, variable Often with flow voids on MRI No capsule, tends not to invade 

echogenicity and vascularity multiple tissue components 

Peripheral nerve Well-defined mass, variable Low signal intensity on Targetlike appearance and 

sheath tumor echogenicity and vascularity T1-weighted imaging, split fat sign

high signal intensity on 

T2-weighted imaging

Inflammatory Poorly defined mass, Infiltrative enhancing mass Mimics invasive malignant tumor

myofibroblastic variable echogenicity

tumor

Malignant Metastases Hypoechoic, hypervascular  mass Heterogeneous or peripheral Metastasis in patient with primary

neoplasms enhancement cancer history

Lymphoma Hypoechoic, hypervascular  mass Homogeneous enhancement, Infiltrative in muscle, well defined 

in epimysium, associated

lymphadenopathy

Extraskeletal Poorly defined hypoechoic mass Heterogeneous enhancement Calcification or osteoid 

osteosarcoma with calcification matrix formation 

Infections and Abscess Poorly defined irregular hypoechoic Rim-enhancing, irregular Usually postoperative or 

Inflammations fluid collection thick-walled fluid collection secondary to infected hematoma

Necrotizing Echogenic foci with dirty Signal void on MRI Soft tissue gas dissecting along

fasciitis posterior shadowing fascial planes

Actinomycosis Infiltrative, irregular solid mass Low signal intensity on Extension to contagious

T2-weighted imaging structures by crossing natural 

anatomic boundaries

Miscellaneous Hematoma Variable echogenicity Variable signal intensity History of trauma or 

depends on the stage anticoagulants 

Endometriosis Variable (cystic, solid, or complex) Iso signal intensity on Female patient with cyclic pain 

T1-weighted imaging from a mass in cesarean scar

High signal intensity on 

T2-weighted imaging

Epidermoid cyst Variable (solid or complex) High signal intensity on When ruptured, protruding 

T2-weighted imaging, portion or focal wall perforation

central nonenhancement with 

peripheral rim enhancement

Table 2. Differential Diagnosis for Abdominal Wall Masses and

Masslike Lesions

Sonographic Category Diagnosis

Heterogeneous cystic lesions Abscess

Hematoma

Endometriosis 

Hypervascular hypoechoic Desmoid tumor

solid lesions Hemangioma

Peripheral nerve sheath tumor 

Metastases 

Poorly defined infiltrative Inflammatory myofibroblastic tumor  

solid lesions Actinomycosis 

Lymphoma 

Extraskeletal osteosarcoma 

Ahn et al—Sonography of Abdominal Wall Masses and Masslike Lesions



References

1. JY, Gudinchet F. Sonography of the thoracic and abdominal walls. J Clin

Ultrasound 2004; 32:500–510.

2. Gokhale S. Sonography in identification of abdominal wall lesions pre-

senting as palpable masses. J Ultrasound Med 2006; 25:1199–1209. 

3. Overhaus M, Decker P, Fischer HP, Textor HJ, Hirner A. Desmoid

tumors of the abdominal wall: a case report. World J Surg Oncol 2003;

1:11–17.

4. Teo HEL, Peh WCG, Shek TWH. Case 84: desmoid tumor of the

abdominal wall. Radiology 2005; 236:81–84.

5. Wanjeri JK, Opeya CJ. A massive abdominal wall desmoid tumor occur-

ring in a laparotomy scar: a case report. World J Surg Oncol 2011; 9:35–38.

6. Behr GG, Johnson C. Vascular anomalies: hemangiomas and beyond—

part 1, fast-flow lesions. AJR Am J Roentgenol 2013; 200:414–422.

7. Behr GG, Johnson C. Vascular anomalies: hemangiomas and beyond—

part 2, slow-flow lesions. AJR Am J Roentgenol 2013; 200:423–436.

8. Wortsman X. Common applications of dermatologic sonography. 

J Ultrasound Med 2012; 31:97–111.

9. Donnelly LF, Adams DM, Bisset GS III. Vascular malformations and

hemangiomas: a practical approach in a multidisciplinary clinic. AJR Am

J Roentgenol 2000; 174:597–608.

10. Baeajas-Gamboa JS, Flórez-Salamanca L. Solitary neurofibroma in the

abdominal wall of a patient without neurofibromatosis: case report.

Biomédica 2009; 29:501–505.

11. Chen W, Jia JW, Wang JR. Soft tissue diffuse neurofibromas. J Ultrasound

Med 2007; 26:513–518.

12. Virmani V, Sethi V, Fasih N, Ryan J, Kielar A. The abdominal wall lumps

and bumps: cross-sectional imaging spectrum. Can Assoc Radiol J 2014;

65:9–18.

13. Levy AD, Patel N, Dow N, Abbott RM, Miettinen M, Sobin LH. Abdom-

inal neoplasms in patients with neurofibromatosis type 1: radiologic-

pathologic correlation. Radiographics 2005; 25:455–480.

14. Liu Y, Chen X, Wang T, Wang Z. Imaging observations of a schwannoma

of low malignant potential in the anterior abdominal wall: a case report.

Oncol Lett 2014; 8:1159–1162.

15. Mishra A, Hamadto M, Azzabi M, Elfagieh M. Abdominal wall schwan-

noma: case report and review of the literature. Case Rep Radiol 2013;

2013:1–4.

16. Mirshemirani A, Tabari AK, Sadeghian N, Shariat-Torbaghan S,

Pourafkari M, Mohajerzadeh L. Abdominal inflammatory myofibroblas-

tic tumor: report on four cases and review of literature. Iran J Pediatr 2011;

21:543–548.

17. Groenveld RL, Raber MH, Oosterhof-Berktas R, Eijken E, Klaase JM.

Abdominal inflammatory myofibroblastic tumor. Case Rep Gastroenterol

2014; 8:67–71.

18. Park SB, Kim HH, Shin HJ, Gong GY. Inflammatory pseudotumor

(myoblastic tumor) of the breast: a case report and review of the litera-

ture. J Clin Ultrasound 2010; 38:52–55.

19. Jin W, Kim GY, Lew BL, et al. Sonographic findings of an eccrine spiroade-

noma. J Ultrasound Med 2008; 27:813–818. 

20. Mullaney PJ, Becker E, Graham B, Ghazarian D, Riddell RH, Salonen

DC. Benign hidradenoma: magnetic resonance and ultrasound features

of two cases. Skeletal Radiol 2007; 36:1185–1190. 

21. Lee WK, Lau EWF, Duddalwar VA, Stanley AJ, Ho YY. Abdominal man-

ifestations of extranodal lymphoma: spectrum of imaging findings. AJR

Am J Roentgenol 2008; 191:198–206.

22. Chiou HJ, Chou YH, Chiou SY, et al. High-resolution ultrasonography of

primary peripheral soft tissue lymphoma. J Ultrasound Med 2005; 24:77–86.

23. Stein L, Elsayes KM, Wagner-Bartak N. Subcutaneous abdominal wall

masses: radiological reasoning. AJR Am J Roentgenol 2012; 198:146–151.

24. Auley GM, Jagannathan J, O’Regan K, et al. Extraskeletal osteosarcoma:

spectrum of imaging findings. AJR Am J Roentgenol 2012; 198:31–37.

25. Turecki MB, Taljanovic MS, Stubbs AY, et al. Imaging of musculoskele-

tal soft tissue infections. Skeletal Radiol 2010; 39:957–971. 

26. Hashimoto BE, Kramer DJ, Wiitala L. Applications of musculoskeletal

sonography. J Clin Ultrasound 1999; 27:293–318.

27. Sharif HS, Clark DC, Aabed MY, Aideyan OA, Haddad MC, Mattsson

TA. MR imaging of thoracic and abdominal wall infections: comparison

with other imaging procedures. AJR Am J Roentgenol 1990; 154:989–995.

28. Filipović B, Milinić N, Nikolić G, Randelović T. Primary actinomycosis of

the anterior abdominal wall: case report and review of the literature.

J Gastroenterol Hepatol 2005; 20:517–520.

29. Hensen J, Vriesman AV, Puylaert JBCM. Abdominal wall endometrio-

sis: clinical presentation and imaging features with emphasis on sonogra-

phy. AJR Am J Roentgenol 2006; 186:616–620.

30. Park SB, Kim JK, Cho KS. Sonography of endometriosis in infrequent

sites. J Clin Ultrasound 2008; 36:91–97.

31. Jin W, Ryu KN, Kim GY, Kim HC, Lee JH, Park JS. Sonographic

findings of ruptured epidermal inclusion cysts in superficial soft tissue.

J Ultrasound Med 2008; 27:171-–76.

32. Hong SH, Chung HW, Choi JY, Koh YH, Choi JA, Kang HS. MRI find-

ings of subcutaneous epidermal cysts: emphasis on the presence of rupture.

AJR Am J Roentgenol 2006; 186:961–966.

33. Wagner JM, Lee KS, Rosas H, Kliewer MA. Accuracy of sonographic diag-

nosis of superficial masses. J Ultrasound Med 2013; 32:1443–1450.

Ahn et al—Sonography of Abdominal Wall Masses and Masslike Lesions

J Ultrasound Med 2016; 35:189–208208


