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Introduction

Cross-sectional imaging techniques (ultrasound (US),
computed tomography (CT) and magnetic resonance
imaging (MRI)) will depict abdominal lesions in the
connecting folds of tissue that constitute the mesentery
(including small bowel mesentery, mesocolon, mesosig-
moid and mesoappendix) and omentum (including
both greater omentum or epiploon) and lesser omen-
tum or gastrohepatic ligament. All of these folds of tis-
sue are covered by peritoneum.
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Although uncommon, mesenteric/omental tumors
are encountered in all age groups from infancy to the
very elderly. These tumors should be considered as pos-
sible causes for a palpable abdominal mass, but they are
most commonly brought into the differential diagnosis
of abdominal pathology once discovered by a radiolog-
ic study. An increased awareness of both neoplastic and
non-neoplastic processes resulting in mesenteric mass-
es aids the clinical radiologist in differentiating these
diseases.

Cross-sectional imaging techniques are able to clear-
ly depict mesenteric and omental masses and determine
if they are cystic or solid. To make this determination, a
practical approach involving both cystic and solid pat-
terns is used, highlighting the radiologic-pathologic
features that may allow a specific diagnosis.

Cystic Masses

Once it is determined that a cystic abdominal mass aris-
es from the mesentery or omentum rather than a solid
abdominal organ, the differential diagnosis includes
primary mesenteric/omental cyst, mesenteric teratoma,
cystic mesothelioma, cystic spindle cell tumor (cystic
leiomyoma/leiomyosarcoma), pseudomyxoma perito-
nei, pancreatic pseudocyst, mycobacterium avium-
intracellulare (MAI) adenopathy and complicated as-
cites (Table 1) [1, 2].

Mesenteric/Omental Cysts

Mesenteric/omental cysts are rare: the incidence is
about 1 per 140,000 general hospital admissions and

Table 1. Mesenteric/Omental Cystic Masses®

I. Mesenteric/Omental Cyst
Lymphangioma
Enteric duplication cyst
Enteric cyst
Mesothelial cyst
Nonpancreatic pseudocyst

II. Neoplasms
Teratoma
Cystic mesothelioma
Cystic spindle cell tumor (leiomyoma/leiomyosarcoma)
Pseudomyxoma peritonei
III. Miscellaneous
Pancreatic pseudocyst
MAI adenopathy
Complicated ascites

* Modified from references 1 and 10

Table 2. Histologic Classification of Mesenteric/Omental Cysts®

Diagnosis Histologic Features

Endothelial lining

Enteric lining, double muscle
layer with neural elements

Lymphangioma

Enteric duplication cyst

Enteric cyst Enteric lining, no muscle layer

Mesothelial cyst Mesothelial lining

Pseudocyst (nonpancreatic)  No lining, fibrous wall

* From reference 3

about 1 per 20,000 pediatric hospital admissions [3-5].
In a study from Egleston Children’s Hospital at Emory
University from 1965-1994, 14 patients were treated for
mesenteric or omental cysts, which represents a preva-
lence of about 1 case per 11,250 admissions [6]. Approx-
imately one third of cases occur in children younger
than 15 [7]. Mesenteric cysts are 4.5 times more com-
mon than omental cysts [8].

A classification of mesenteric/omental cysts based
essentially on histopathological features should include
the following six groups: (1) cysts of lymphatic origin
(simple lymphatic cyst and lymphangioma); (2) cysts of
enteric origin (enteric cyst and enteric duplication
cyst); (3) cysts of mesothelial origin (simple mesothelial
cyst, benign cystic mesothelioma, and malignant cystic
mesothelioma); (4) cysts of urogenital origin; (5) ma-
ture cystic teratoma (dermoid cysts), and (6) pseudo-
cysts (infectious and traumatic cysts) (Table 2).

Lymphangioma

Lymphangioma is the most common subtype of mesen-
teric/omental cyst and represents a congenital malfor-
mation of the lymphatic vessels arising from the bowel
[4]. Ninety-five percent of lymphangiomas are found in
the neck and axilla [9]. In cases with the mesenter-
ic/omental lymphangioma, abdominal distention with a
palpable mass is the most common clinical presentation
[10].

Pathologic Findings

Lymphangiomas are large, thin-walled multiloculated
cystic masses lined with endothelium (Fig. 1). The con-
tents may be chylous or hemorrhagic. Prominent stro-
mal myxoid degeneration may occur rarely [11]. Lym-
phangiomas are intimally attached to the bowel wall
and are the only type of mesenteric/omental cyst that
routinely requires bowel resection for removal [10].
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Fig. 1A, B. Lymphangioma: pathology. A Photomicrograph demon-
strates a typical lymphangioma consisting of multiloculated cystic
lesion with endothelial cell lining. B Resected specimen shows the
large mass intimately attached to bowel

Imaging Features

Plain radiograph and barium studies may demonstrate
a small bowel obstruction (frequently partial) and pos-
sibly a noncalcified soft-tissue mass or displaced bowel
loops [10]. US demonstrates lymphangiomas to be ane-
choic, multiseptate masses (Fig.2). On CT, they are mul-
tiloculated, frequently seen surrounding or tethered by
a loop of bowel from where they originate and with
Hounsfield units ranging from water (if the contents are
serous) to fat (if the contents are chylous) attenuation
[12]. CT allows differentiation of lymphangioma from
ascites with separation of bowel loops, absence of fluid

-
-

Fig. 2A-C. Lymphangioma: imaging features. A Ultrasonogram
(US) demonstrates a large multilocular cystic mass in abdomen.
B Enhanced CT scan of the abdomen demonstrates a multilocular
cystic mass containing fluid of water attenuation. C T1-weighted
MR image of the entire abdomen in the sagittal plane demon-
strates a large mass centered in the mesentery. The high-intensity
of the fluid corresponds to the fat seen in the chylous material typ-
ically contained in lymphangiomas
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in the perihepatic spaces and cul-de-sac, and focal sep-
tations [13]. MRI is helpful to characterize the chylous
(fatty nature) of the contents due to high signal inten-
sity in T1-weighted images [14].

Enteric Duplication Cyst

Duplications of the alimentary tract are uncommon
congenital abnormalities. When an enteric duplication
(usually attached to the bowel) migrates into the me-
sentery, it becomes a mesenteric cyst [10]. Duplications
are usually observed early in life, but a minority re-
mains unsuspected until adulthood [15]. The clinical
presentation may depend on the location of the duplica-
tion and adjacent structures, and includes abdominal
distention, vomiting, bleeding, and a palpable abdomi-
nal mass. The symptoms and signs produced by dupli-
cations, however, are often vague [16]. Complications
such as perforation, intussusception, volvulus, and asso-
ciated malignancy may occur [17].

Pathologic Findings

Enteric duplication cysts are usually small, thick-walled
and unilocular with predominantly serous contents.
The wall “reduplicates” the normal wall of the bowel and
contains all layers, including mucosa, circular and lon-
gitudinal muscular layers and mesenteric plexus
(Fig. 3). Gastric mucosa can be present in 17%-36% of
duplication cysts [18-20], and which may cause gas-
trointestinal bleeding.

Imaging Features

By US, enteric duplication cysts have a thick wall similar
in composition to the normal bowel wall. It contains
multiple layers, typically including an echogenic inner
mucosal layer and a hypoechoic outer muscular layer
(Fig.4). Enteric duplication cysts containing gastric mu-
cosa may be demonstrated with uptake of technetium-

Fig. 3A, B. Enteric duplication cyst: pathology. A Photomicrograph
demonstrates a typical enteric duplication cyst with thick wall
lined by enteric epithelium. B Gross specimen shows a thick-
walled unilocular cystic mass with serous contents

Fig.4A, B. Enteric duplication cyst: imaging features. A US demon-
strates a small unilocular cystic lesion with multilayered wall.
B Axial T1-weighted MR image demonstrates a low signal intensity
lesion with thick wall (arrow)
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99m sodium pertechnetate [19]. CT and MRI reveal a
cystic mass in the mesentery with a thick wall that en-
hances after administration of contrast material. Atten-
uation of the lesion on CT scans may be high due to the
mucoid-rich viscous fluid within the cyst [1, 20].

Enteric Cyst

Enteric cysts are lined with enteric (gastrointestinal
tract) mucosa, and have a thin fibrous wall (without re-
duplication of the bowel wall as in enteric duplication
cysts) [10, 21]. They are usually unilocular with serous
contents and a thin, smooth wall that cannot be visual-
ized by CT or MRI [1, 10] (Fig. 5).

Mesothelial Cyst

Mesothelial cysts are the rarest type of mesenter-
ic/omental cyst and are the result of a failure in the co-
alescence of the mesothelially lined peritoneal surfaces
[10]. The reported incidence varies between 1 in 30,000
and 1 in 200,000 admissions [22]. Clinical presentation
includes an asymptomatic abdominal mass, vague
chronic abdominal complains, nausea, vomiting or diar-
rhea [23].

Pathologic Findings

Mesothelial cysts are thin-walled with a characteristic
mesothelial lining of the inner surface (Fig. 6). Although
they may occur in the mesentery, they are more com-
mon in the greater omentum and mesocolon [4, 10].

Fig.5. Enteric cyst: CT appearance. A well-
defined cystic mass with attenuation in the
range of water is seen in the mesentery, near
the superior mesenteric vessels. Note that
the wall is not perceptible by CT

Fig. 6A, B. Mesothelial cyst. A Photomicrograph demonstrates a
thin-walled cystic mass with mesothelial lining of the inner sur-
face. B CT scan shows a large cystic mass displacing bowel loops
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Imaging Features

US and CT demonstrate unilocular, thin-walled cystic
mass (Fig. 6). They are indistinguishable radiologically
from enteric cysts [1, 10, 22].

Nonpancreatic Pseudocyst

By definition, nonpancreatic pseudocysts have no inner
cellular lining and are thought to be the sequelae of ei-
ther a mesenteric/omental hematoma or abscess [10].

Pathologic Findings

They are thick-walled cystic masses with no lining epi-
thelium, usually septate and contain hemorrhagic or
purulent debris.

Imaging Features

Radiologically, nonpancreatic pseudocysts have a thick

wall and may contain fluid-fluid levels corresponding to
hemorrhagic or purulent contents [1, 10] (Fig. 7).

Teratoma

This uncommon benign cystic neoplasm of the me-
sentery or omentum occurs primarily in infancy or
childhood but rarely in adult [24-26]. Implantation of
ovarian teratoma in the mesentery or omentum has
been proposed for an explanation of its pathogenesis
[27]. Clinical presentation is usually a palpable mass
with associated manifestations, depending on its loca-
tion.

Pathologic Findings

Grossly, teratomas of the mesentery/omentum are pre-
dominantly cystic with solid areas that contain fat or
calcification. Histologic components include three ger-
minal layer elements such as skin appendages, cartilage,
bone, adipose tissue, and glial/glandular tissue [10, 24]
(Fig. 8).

Imaging Features

Radiographically, calcifications are frequently present.
Sonography reliably demonstrates the mixed cystic and
solid nature of the teratoma (Fig. 9). The cystic compo-
nent shows an anechoic area in the tumor. The solid

Fig. 7. Nonpancreatic pseudocyst, CT appearance. Enhanced CT of
the abdomen demonstrates a thick-walled cystic mass with a fluid-
fluid level, typical of pseudocyst containing hemorrhagic debris

Fig. 8A, B. Mesenteric teratoma, pathologic findings. A Photomi-
crograph demonstrates a typical teratoma consisting of cartilage,
skin appendages, and fat. B Gross specimen shows a well-demar-
cated cystic mass with heterogeneous internal contents
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Fig. 9A, B. Mesenteric teratoma, plain film and US findings. A Supine film of the abdomen in an infant demonstrates multiple dystrophic
calcifications in the left upper quadrant. B US shows a well-demarcated mass and cystic nature of the lesion

component shows homogeneous moderate-intensity
echoes, and sometimes even higher echogenic areas
characteristic of fat and calcification [24]. CT demon-
strates a predominantly cystic tumor with attenuation
in the range of water except for peripheral areas in the
fat attenuation range [24, 26] (Fig. 10). Calcifications
may be identifiable as well.

Fig. 10. Teratoma of the lesser omentum, CT
appearance. A bilobed cystic mass is seen
with attenuation in the range of water. A fo-
cus of calcification is seen in the central sep-
tation (arrow). Areas of fat are seen periph-
erally (arrowheads)

Cystic Mesothelioma

Cystic mesothelioma is a rare benign neoplasm of the
peritoneum, unrelated to malignant peritoneal mesoth-
elioma. Cystic mesothelioma is not a malignant mesoth-
elioma that has undergone necrosis and cystic transfor-
mation. It is unrelated to asbestos exposure [2]. Cystic
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Fig. 11. Cystic mesothelioma, pathologic
finding. Photomicrograph demonstrates typ-
ical findings of a cystic mesothelioma com-
posed of mesothelium-lined cysts surround-
ed by a fibrovascular stroma

mesothelioma is almost always encountered in middle-
aged women who present with abdominal pain and/or a
palpable mass. It is considered a low-grade malignancy
because it recurs locally, although generally it does not
metastasize [28]. Although it may involve any peritoneal
or omental surface, it is much more frequently seen in
the pelvis.

Pathologic Findings

The tumor is composed of multiple cysts, ranging in
size from a few millimeters (mm) to six centimeters
(cm) and containing clear watery fluid. Histopathologic
finding shows multiple mesothelium-lined cysts sur-
rounded by a fibrovascular stroma [29] (Fig. 11).

Imaging Features

By ultrasound, they appear as multiloculated cystic
masses, usually large. CT demonstrates a well-defined,
non-calcified mass, although a few cases with calcifica-
tion have been reported [30, 31]. Cystic mesothelioma
compresses and surrounds bowel loops, but typically
does not cause bowel obstruction (Fig. 12). MRI shows
the cystic masses that have hypointensity on T1-weight-
ed images and intermediate or hyper signal on T2-
weighted images, correlating with their watery-like con-
tents [1,32] (Fig. 13).

Fig. 12A, B. Cystic mesothelioma, US and CT features. A US of the
upper abdomen demonstrates a multiple cystic mass with septa-
tions. B On CT scan, multiple water-density masses are seen in the
abdomen, displacing loops of bowel without obstructing them
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Fig. 13A, B. Cystic mesothelioma, MRI appearance. A T1-weighted
MR image demonstrates a multilocular low signal intensity lesion
in pelvic cavity. B T2-weighted MR image shows high signal inten-
sity of the lesion correlating of watery contents

Cystic Spindle Cell Tumor

Spindle cell tumors in the mesentery/omentum and
gastrointestinal tract (i.e., gastrointestinal stromal tu-
mor, leiomyoma/leiomyosarcoma, schwannomas) can
undergo central liquefactive necrosis and hemorrhage,
appearing as complex cystic mesenteric/omental mass-
eson US or CT [1, 33, 34].

Pathologic Findings

Grossly, cystic mesenchymal tumors are large masses
with internal debris and hemorrhage. They may invade
the surrounding structures such as the bowel or solid
abdominal organs. Microscopic examination may reveal
foci of myxoid degeneration, microcyst formation
epithelioid or spindle cells with prominent cytoplasmic
vacuolization. Immunohistochemical studies enable
differential diagnosis of subsets of mesenchymal tu-
mors [34, 35].

Imaging Features
US demonstrates a complex mass with large amounts of

internal echoes [33] (Fig. 14). By CT, the mass has a low-
attenuation central zone surrounded by irregular walls

Fig. 14A, B. Cystic spindle cell tumor (leiomyosarcoma), imaging
features. A US demonstrates a large complex cystic mass with het-
erogeneous internal echoes. B Axial CT scan shows a large, well-
defined cystic mass with solid portion, corresponding to viable
portions of the tumor
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and a high-attenuation peripheral rim, corresponding
to viable tumor [1, 34, 36].

Pseudomyxoma Peritonei

Pseudomyxoma peritonei is defined as massive and dif-
fuse involvement of the peritoneal cavity by alow-grade
metastatic mucinous adenocarcinoma originating in
the ovary, appendix, or colon. It is most common in
women aged between 50-70 [37]. Clinically the main
complaints of pseudomyxoma include abdominal pain,
abdominal distention, partial bowel obstruction, and
fistula formation [38].

Pathologic Findings

Typically pseudomyxoma peritonei manifests as multi-
ple discrete nodules containing mucin on the peritone-

Fig. 15A, B. Pseudomyxoma peritonei. A Enhanced CT scan of the
abdomen demonstrates multiple cystic masses encasing the stom-
ach and producing scalloping of the liver. B Gross specimen shows
the multiple discrete nodules containing mucin on the peritoneum

um (Fig. 15). It may have solid and hemorrhagic areas
and septal calcifications. Microscopically pseudomyxo-
ma nodules are characterized by multifocal pools of
mucin with scant strips of mucinous epithelium or var-
ying proportion of glandular and signet ring cell com-
ponents [1,2].

Imaging Features

Ultrasonography is useful to detect hypoechoic cysts or
ascites with scalloping of hepatic or splenic margins
due to extrinsic pressure of adjacent peritoneal im-
plants [39]. CT scans demonstrates myxomatous tumor
collections that are of low attenuation (Fig. 15). Areas of
high attenuation or solid component can be seen within
it. Calcifications may also be present. Pseudomyxoma
peritonei may mimic ascites, but it should not be con-
fused with the latter, Pseudomyxoma peritonei, unlike
ascites, produces scalloping of the liver and spleen, as
well as encasement with displacement of the gastroin-
testinal tract [2, 38]. Spread of mucinous material to the
pleural cavity may occur, presumably through the con-
genital pleuroperitoneal communication [40]. MRI may
be useful in assessment of small bowel obstruction in
patients with pseudomyxoma peritonei [41].

Miscellaneous Cystic Mesenteric/
Omental Lesions

Pancreatic Pseudocyst

Pancreatic pseudocysts are common cystic masses, se-
quelae of acute pancreatitis. The clinical history, labora-
tory findings and classic CT appearance are usually di-
agnostic of this entity.

Mycobacterium avium-intracellulare Adenopathy

Mesenteric adenopathy may have marked low attenua-
tion by CT, mimicking the appearance of multiple cystic
masses, such as those caused by infection with Myco-
bacterium avium-intracellulare (MAI) [42].

Pathologic Findings

Multiple conglomerated nodular masses are found in
the mesentery and/or omentum, often adherent to bow-
el and other solid organs. Cross-sectional specimens
show that caseous or liquefactive substances in the cen-
ter of the enlarged lymph nodes are surrounded by in-
flammatory lymphatic tissue and preserved blood ves-
sels [43].
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Imaging Features

MAI lymphadenopathy has extremely low attenuation
by CT with an enhancing rim [44]. The anatomic distri-
bution and specific enhancement patterns of lymphad-
enopathy seen on contrast-enhanced CT or MRI can be
useful in differentiating between tuberculosis and un-
treated lymphomas of the abdominal lymph nodes [44,
45] (Fig. 16). Enlarged lymph nodes with a low-attenua-
tion center can also be seen in pyogenic infection and
Whipple’s disease [44, 46].

Complicated Ascites

Complicated ascites (hemorrhagic or infected) will ap-
pear as a multiseptate pseudomass mimicking a lym-
phangioma or cystic mesothelioma (Fig. 17).

Fig. 16A, B. MAI mesenteric lymphadenopathy. A CT scan and B
T1-weighted MR image of a patient with HIV and MAI infection
show multiple well-circumscribed, almost cystic-appearing mass-
es with enhancing rims

Solid Masses

While the cystic masses involving the mesentery and
omentum are mainly benign (teratoma, mesenteric
cyst) or malignant with low-aggressiveness (cystic me-
sothelioma), solid masses are overtly malignant (me-
sothelioma, leiomyosarcoma) or characterized by high-
ly aggressive behavior (fibromatosis). There is a wide
range of solid masses involving the mesentery and
omentum [47] (Table 3).

Infectious Diseases

Tuberculosis

In the developing world, tuberculosis continues to be an
endemia, while in the West it has experienced a recent

Fig. 17A, B. Infected ascites mimicking a multiseptate mass. A US
and B CT scan demonstrate multi-septate cystic lesions that
proved to be infected ascites
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Table 3. Mesenteric/Omental Solid Masses®

I. Infectious Diseases
Tuberculosis

II. Neoplasms

Primary benign tumors

- Lipoma

— Neural tumors (neurofibroma, schwannoma,
paraganglioma, ganglioneuroma)

Primary malignant tumors

- Malignant mesothelioma

- Malignant fibrous histiocytoma

- Spindle cell tumors (leiomyoma/leiomyosarcoma)
- Liposarcoma

Secondary tumors
- Peritoneal carcinomatosis
- Mesentery/omental metastases (carcinoid tumor)
- Lymphoma
III. Miscellaneous
Fibrosing mesenteritis
Fibromatosis or desmoid tumor

Castleman’s disease
Splenosis

@ Modified from [2] and [47]

resurgence. The increased incidence of tuberculosis has
been attributed to several causes, including the AIDS
epidemic, intravenous drug abuse, and increased immu-
nocompromised patients [48].

Fig. 18A, B. Tuberculosis: pathologic findings. A Microscopic find-
ing of a tuberculous nodule demonstrates an inflammatory granu-
loma with typical caseous necrosis in the center. B Gross specimen
shows multiple indurated nodules in the omentum

Mesenteric/omental tuberculosis occurs most fre-
quently in immunocompromised patients. Tuberculosis
within the abdomen can potentially infect all abdomi-
nal organs. Possible mechanisms in development of ab-
dominal tuberculosis include hematogenous or lym-
phatic dissemination from a distant focus, usually in the
lung, and ingestion of infected milk or sputum [49].

Pathologic Findings

The causative organism is usually M. tuberculosis homi-
nis, or atypical mycobacteria (M. avium-intracellulare).
As elsewhere in the body, tuberculosis in the abdomen
forms granulomas with typical caseous necrosis
(Fig. 18). These may present clinically as ulcers or mass-
es (tuberculoma).

Grossly, tuberculous granulomas aggregate to con-
fluent masses, replacing the fat in the greater omentum
and forming the so-called “omental cake pattern” [50].

Imaging Features

Abdominal tuberculosis may mimic a large variety of
conditions such as lymphoma, inflammatory bowel dis-
eases, or other gastrointestinal tumors. Lymphadenopa-
thy in mesentery or omentum is a common manifesta-
tion of abdominal tuberculosis.

CT demonstrates mesenteric and omental tubercu-
lous masses with replacement of the normal fat by en-
hancing, high-attenuation masses that may contain
small islands of normal fat (Fig. 19). Tuberculous ade-
nopathy is often identified in the mesentery. Contrast
enhanced CT most commonly demonstrates peripher-
ally enhancing lymph nodes with low-density centers
reflecting the usual findings of a peripheral inflamma-
tory reaction and central caseous necrosis [40, 48, 49].

On MRI, tuberculous adenopathy shows T1 iso- or
hypointensity and central T2 hyperintensity [45] (Fig.
16). Similar patterns, however, may be seen with metas-
tases of malignant neoplasms, Whipple’s disease, and
lymphoma [46, 51].

Tuberculous peritonitis is the most common presen-
tation of abdominal tuberculosis. The several patterns
of tuberculous peritonitis are described: wet, fibrotic,
and dry types. The wet type, characterized by large
amounts of free or loculated viscus fluid, is most com-
mon. CT demonstrates the nonspecific appearance of
ascitic fluid with high Hounsfield units (25-45 HU) [52]
(Fig. 20). The fibrotic-fixed type is less common and
characterized by omental masses, matted and tethered
bowel loops and mesentery. The dry type is unusual and
characterized by caseous nodules, fibrous calcified or
noncalcified peritoneal reaction, and dense adhesions.
Similar peritoneal features may occur with carcinomat-
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Fig. 19. Tuberculosis. Axial CT scan demon-

strates mesenteric and omental high-attenu-
ation masses that may contain small islands

of normal fat

Fig. 20. Tuberculous peritonitis. Contrast-en-
hanced CT scan of abdomen shows nonspe-
cific ascitic fluid with high Hounsfield units.
Note the enhancement of thickened perito-
neum

osis, mesothelioma, and non-tuberculous peritonitis.
Although there are occasionally difficulties of a diffe-
rential diagnosis, a high degree of clinical suspicion and
the imaging features may allow early diagnosis of mes-
enteric and omental tuberculosis.

Neoplasms
Lipoma, liposarcoma

Lipoma/liposarcoma arises from adipose tissue and is
the most common soft tissue tumor. While in the retro-

peritoneum liposarcomas are the most common neo-
plasms, in the mesentery lipomas are much more com-
mon. Lipoma is the second most frequent mesenteric
primary tumor after fibromatosis [2].

Pathologic Findings

Histologically, liposarcomas are classified as well-differ-
entiated, myxoid, pleomorphic, and round-cell sub-
types. Prognosis for patients with liposarcoma varies on
the basis of the histologic subtype [53, 54].
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Imaging Features

Although the site of origin cannot be determined before
surgery, the diagnosis of lipoma is made relatively easi-
ly with US, CT, or MRI. Well-differentiated liposarcomas
can have two subtypes: fatty or lipoma-like and fibrous
or sclerosing liposarcoma. Lipoma and lipoma-like lip-
osarcoma demonstrate a well-defined mass, with nega-
tive attenuation values on CT images or with hyperin-
tensity in T1-weighted MR images. It may be impossible
to differentiate this type of liposarcoma from benign
lipoma, although internal septations are unusual for lip-
oma [55]. The sclerosing type of liposarcoma demon-
strates the CT attenuation or MR signal intensity that

Fig. 21. Pleomorphic liposarcoma. Axial CT
scan demonstrates a large mesenteric mass
with mainly solid in density

Fig. 22. Liposarcoma, MRI appearance. T1-
weighted spin-echo image demonstrates a
large mass in the mesentery with predomi-
nantly high signal intensity (*). There are
peripheral components of lower signal in-
tensity corresponding to areas with sarco-
matous contents (arrowheads). Note multiple
fibrous septa

approximate the characteristics of muscle, and enhanc-
es homogeneously on contrast enhanced CT or MR im-
ages. Less differentiated liposarcomas have myxoid and
pleomorphic subtypes. Myxoid components show CT
attenuation and MR signal intensity similar to that of
water. After contrast enhancement, gradual reticular en-
hancement can be seen within the myxoid components.
Some areas of myxoid liposarcoma may enhance mark-
edly. Pleomorphic components show similar attenua-
tion than muscle on CT images and signal intensity on
T1-weighted MR images (Fig. 21). On T2-weighted MR
images, however, they have signal intensity equal to that
of fat (Fig.22). Thus the pleomorphic component differs
from the sclerosing component in MR signal intensity.
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The round-cell type liposarcoma demonstrates similar
attenuation and signal intensity to that of muscle. It ap-
pears heterogeneous, while the sclerosing component is
relatively homogeneous on contrast-enhanced CT im-
ages [54].

The combination of two or more histologic compo-
nents in a tumor occurs commonly and results in the
combined characteristics of the individual subtypes.

Neural Tumors (Neurofibroma, Schwannoma)

Most benign nerve sheath tumors are either schwanno-
ma or neurofibroma [56]. Schwannoma arises from
Schwann cell of the peripheral nerve sheaths. Schwan-
noma is a slow-growing benign tumor with favorable
prognosis. It occurs without sex predominance in the
30-60-year age group [57]. They generally occur as a
solitary mass located in the deep soft-tissue commonly
in the head and neck, mediastinum, retroperitoneum,
pelvis, presacral location or in an extremity [58]. The
patient presents with a slowly expanding mass that
may or may not be symptomatic, depending on its loca-
tion.

Neurofibroma is a benign neoplasm consisting of fi-
broblasts, Schwann cells and nerve’s elements that ex-
pand and diffusely infiltrate the nerve. Neurofibromas
may appear sporadically, or in patients with neurofibro-
matosis without a sex predilection. They rarely can de-
generate into a neurofibrosarcoma.

Pathologic Findings

Schwannomas are composed of Antoni type A (cellular
pattern) and B (sparsely cellular pattern) areas. These
lesions begin as solid tumors but as they become larger,
they undergo spontaneous degeneration with areas of
hemorrhage and cystic changes.

Typically in the abdomen, neurofibromas are mas-
sive and plexiform (involving multiple continuous
nerves), or forming discrete masses along the same
nerve. They are gelatinous in consistence and homoge-
neous in composition.

Imaging Features

On CT they appear as well-circumscribed masses. Al-
though the presence of calcification on histology is
common, on CT calcification is not usually evident
(Fig. 23). The majority of these tumors are hypervascu-
lar, showing an intense contrast enhancement. Schwan-
nomas are often heterogeneous and are generally isoin-
tense to muscle on T1-weighted images and hyperin-
tense on T2-weighted images. The presence of a low-sig-

Fig. 23A, B. Schwannoma. A Axial CT scan demonstrates a small
well-circumscribed, homogeneous soft tissue mass in the mesent-
ery. B Cut section of resected specimen shows whitish mass with
no necrosis

nal capsule is more suggestive of a schwannoma than of
a neurofibroma [59].

On CT, neurofibromas appear of low-density because
of their myxoid matrix. They displace vessels and in-
volve the root of the mesentery without producing bow-
el obstruction or biliary dilatation (Fig. 24). Simple neu-
rofibromas are usually smooth, well-demarcated, ho-
mogeneous, hypodense masses relative to muscle. They
enhance homogeneously with contrast material. Low
CT density less than muscle is related to the high lipid
and water content in the mucinous matrix, entrapment
of perineural adipose tissue, and cystic degeneration
[57].

On MRI a target pattern with peripheral hyperin-
tense rim and central low intensity has been described
in 50% of peripheral nerve sheath tumors but this dis-
tinguishing feature is unlikely to be present in schwan-
nomas due to degenerative changes [60-62]. The high
T2 signal, enhanced peripheral component of the tumor
represents myxomatous tissue, whereas the central low
T2 signal, hypovascular area represents fibrous and col-
lagenous material [62] (Fig. 25). This zonal pattern does
not correlate histologically with the proportion of Anto-
ni-A and Antoni-B type tissue present [63].
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Fig. 24. Neurofibroma. Contrast enhanced
CT scan demonstrates low attenuation mass
involving mesenteric root and porta hepatis

Fig. 25A, B. Neurofibroma, MRI appearance. A Axial CT shows low
attenuation soft tissue mass in right pelvic cavity. B T2-weighted
MR image demonstrates the high signal intensity of the lesion due
to myxoid component

Malignant Mesothelioma

Malignant mesothelioma is the primary malignancy of
the peritoneum. While the majority originate in the
pleura, 25% of cases arise in the peritoneum. The asso-
ciation of asbestos exposure is higher with peritoneal
than with pleural mesothelioma. The prognosis is ex-
tremely poor. It presents usually in men with a history
of prior asbestos exposure.

Pathologic Findings and Imaging Features

Three different types of peritoneal malignant mesothe-
lioma are recognized histologically with different
growth patterns and radiological appearance: (1) carci-
nomatous, (2) sarcomatous, and (3) biphasic or mixed.
The carcinomatous type appears as diffuse thickening
of the peritoneum with small nodular plaques in the
mesentery, producing crowning, fixation and diffuse
thickening of the small bowel (Fig. 26). Both parietal
and visceral peritoneum are involved. Sarcomatous,
peritoneal mesothelioma presents as a large encapsulat-
ed mass, similar in appearance to spindle cell tumors
(leiomyoma/leiomyosarcoma) (Fig. 27). The biphasic or
mixed type presents as both a band of tissue involving
the peritoneal surfaces and masses. Regardless of the
histological subtype, pleural plaques and calcification
due to asbestos exposure can be present in approxi-
mately 70% of cases [64] (Fig. 27). Gadolinium en-
hanced breath hold fat-saturated MRI may reveal more
peritoneal tumors than CT, especially when ascites is
present.
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Fig. 26A, B. Malignant mesothelioma (carcinomatous form). A CT
scan demonstrates thickening of both parietal and visceral perito-
neum. Note how mesothelioma surrounds multiple loops of bowel
and extends into the mesentery. B Cut sections of the specimen
show the diffuse tumor infiltration and bowel wall thickening

Malignant Fibrous Histiocytoma

Malignant fibrous histiocytoma (MFH) is one of the
most common sarcomas appearing in late adult life.
Typically it appears in the fifth and sixth decades of life.
It frequently occurs in the soft tissue of the extremities,
the retroperitoneum and in the bone [65-69]. Despite
this ubiquity, involvement of the peritoneal cavity is un-
common.

Pathologic Findings

MFH is typically manifested as a broad range of histo-
pathological appearances and is currently classified
into four subtypes: storiform-pleomorphic, myxoid,
giant cell, and inflammatory. Microscopically MFH con-
sists of areas of spindle cells arranged in a storiform
pattern, and pleomorphic areas with haphazardly ar-
ranged sheets of fibroblasts and histiocytes [66, 67].
Calcification is common [68-71].

Fig. 27A-C. Malignant mesothelioma (sarcomatoid form). A Axial
CT scan and B resected specimen demonstrate large mass with
similar imaging features to stromal cell tumor. C CT shows pleural
calcification plaque suggestive of asbestos exposure

Imaging Features

Imaging features of MFH are nonspecific and most ex-
amples of MFH appear as heterogeneous solid masses
with areas of necrosis [68-71]. A variety of patterns
have been reported on ultrasound, including hypoecho-
ic, mixed (due to tumor necrosis) or predominantly an-
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echoic with thick septa. MFH generally presents as a hy-
poechoic or heteroechoic solid mass [69, 70].

On CT, MFH typically presents as a poorly marginat-
ed or well-circumscribed mass, with a density similar to
or slightly less than that of normal muscle and with hy-
podense areas due to necrosis [68-71]. Eccentrically lo-
cated lumpy and ring-like calcifications due to osteoid
and chondroid metaplasia have been reported on CT in
16% of abdominal MFH [71]. Tumor invasion of contig-
uous organs are common [68]. Occasionally MFH with
extensive necrosis may be manifested as a cystic tumor
[72,73]. Extensive intratumoral hemorrhage may occur,
creating a cyst-like tumor that may be confused with
hematoma [67, 74].

MRI demonstrates the tumor usually of intermediate
to low signal intensity on T1-weighted images. With T2-
weighted images, the tumors tend to be of high signal
intensity, although often quite inhomogeneous central-
ly [75].

Fig. 28A, B. Spindle cell tumor (leiomyosarcoma): pathology.
A Photomicrograph demonstrates tumors with spindle cells in
bundles. B Gross specimen shows a large solid mass lesion with
multiple cystic spaces suggesting central necrosis

Spindle Cell Tumor (Leiomyoma/Leiomyosarcoma)

Spindle cell tumor or smooth muscle tumor are pre-
ferred terms for mesenteric/omental leiomyoma/leiom-
yosarcoma. Leiomyosarcoma is more common in the
mesentery than leiomyoma [76].

Pathologic Findings

Grossly, spindle cell tumors usually have central areas of
necrosis, adenoma and hemorrhage (Fig. 28). Leiomyo-
sarcomas are usually large, with invasion of surround-
ing structures. They often contain no fat or calcification
[77,78].

Imaging Features

By US and CT, leiomyosarcomas usually appear as large
and heterogeneous masses. They are predominantly

Fig.29A, B. Spindle cell tumor (leiomyosarcoma). A Ultrasonogram
and B contrast enhanced CT scan demonstrate a huge solid mass
with heterogeneous center
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solid with internal cystic spaces, correlating with areas
of necrosis grossly [79] (Fig. 29).

On MRI the mass is usually heterogeneous with low
to intermediate signal intensity on T1-weighted images
and with intermediate to high signal intensity on T2-
weighted images. Intratumoral necrosis is evident as a
high intensity central zone on T2-weighed images, with-
out enhancement [77,78].

Lymphoma, Metastasis

Peritoneal carcinomatosis, carcinoid metastases and
lymphoma are three common secondary malignancies
that may involve the mesentery and omentum.

Primary mesenteric lymphoma, usually non-Hodg-
kin lymphoma, is a disease of the mesenteric lymph
nodes that may appear as a localized process or a com-
ponent of a more disseminated pattern of disease. A few
cases of mesenteric lymphomas observed in association
with AIDS, immune thrombocytopenia, and dermatitis
herpetiformis have been reported [80]. The clinical
presentation of mesenteric lymphoma is much like that
of other mesenteric tumors, with abdominal pain and a
palpable mass as the principal findings.

The vast majority of metastatic lesions of the me-
sentery consist of mesenteric lymph nodes that have be-
come secondarily involved in a neoplastic process of the
tubular gastrointestinal tract. Distinguishing this pat-
tern of tumor growth from primary mesenteric tumors
usually presents no difficulty because the gastrointesti-
nal primary tumor is usually readily identifiable.

Fig. 30. Lymphoma. Axial CT scan demon-
strates an irregular marginated soft tissue
nodule in mesentery. Note the para-aortic
lymphadenopathy

Pathologic Findings

The appearance is variable, with lymphoma and car-
cinomatosis frequently appearing as multiple masses
with variable degrees of involvement and carcinoid
metastases seen typically as a mesenteric mass pro-
ducing kinking and retraction of adjacent bowel loops
and with frequent calcification [81]. This is due to the
notable desmoplastic reaction seen with carcinoid tu-
mors.

Imaging Features

CT is the preferred imaging modality for evaluation of
the mesentery in patients presenting with lymphoma.
With lymphoma, bulky paraaortic lymphadenopathy is
common (Fig. 30). Enlarged lymph nodes may appear as
discrete masses or as confluent soft tissue obliterating
the mesenteric fat, resulting in loss of definition of fat
planes between the other organs. Many other lymph
node groups, such as retrocrural, gastrohepatic, parace-
liac, periportal, peripancreatic, posterior iliac crest, and
pelvic chains are frequently involved [82]. CT scans can
characterize the lesion from the standpoint of size and
mesenteric location and can raise the probability of the
lymphoma diagnosis [83].

Carcinoid metastases are seen typically as mesenter-
ic masses producing kinking and retraction of adjacent
bowel loops and with frequent calcification [81]. This is
due to the notable desmoplastic reaction seen with car-
cinoid tumors (Fig. 31).
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Fig.31. Carcinoid tumors involving mesent-
ery. Axial CT scan demonstrates a soft tissue
mass with peripheral radiating strands in
mesentery. Note the calcification in the mass
and mural thickening of adjacent small
bowel

MRI is able to demonstrate similar findings in carci-
noid tumors, including the primary tumor, mesenteric
metastases, and liver metastases. Liver metastases are
commonly hypervascular on postgadolinium images
[84].

Miscellaneous Solid Mesenteric/Omental Lesions
Fibrosing Mesenteritis (Mesenteric Panniculitis)

Fibrosing mesenteritis is a rare condition that can be
mistaken for a mesenteric neoplasm based on clinical,
radiologic, and gross characteristics. Fibrosing mesen-
teritis is part of the same process that includes other
terms such as mesenteric lipodystrophy, sclerosing (re-
tractile) mesenteritis, and mesenteric panniculitis. They

Fig.32A, B. Sclerosing mesenteritis. A Barium follow-thorough demonstrates kinking and displacement of ileum due to the mass. B Gross
specimen shows mesenteric mass formation with encasing small bowel segments
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are all infiltrative mesenteric processes, with fatty, in-
flammatory and fibrosing components. The causative
agents are unknown, although an association with lym-
phoma has been reported. The likely cause for fibrosing
mesenteritis is trauma or other injury to the mesentery
[85,86]. Fibrosing mesenteritis has a self-limited course,
with resection only necessary when there is mechanical
bowel obstruction.

Its presenting symptom is abdominal pain in most
patients, although it has been anecdotally reported in
association with fever, mesenteric calcifications, and
protein-losing enteropathy.

Pathologic Findings

Grossly, fibrosing mesenteritis shows a firm, rubbery, fi-
brous mass that can be either focal or diffuse within the
small intestinal mesentery. The root of the mesentery
and the tissues surrounding the superior mesenteric
vessels are invariably involved (Fig. 32).

Histologically it consists of hypertrophied fatty tis-
sue, dense fibrous tissue, fat necrosis, or combinations
of these, along with a nonspecific chronic inflammatory
infiltrate with possible calcification.

Imaging Features

Barium study may demonstrate kinking or displace-
ment of bowel loops due to mesenteric fibrous mass for-
mation within the intestinal mesentery (Fig. 32).

By CT, fibrosing mesenteritis may appear as a soft
tissue density or heterogeneous mass, with possible cal-

Fig. 33. Sclerosing mesenteritis, CT appear-
ance. Enhanced CT of the abdomen demon-
strates a mass in the mesentery with multi-
ple calcifications. Note also the retraction
and puckering of multiple loops of small
and large bowel

cifications [87, 88] (Fig. 33). Puckering of adjacent small
bowel loops are seen. In MRI, fibrosing mesenteritis ap-
pears as a low signal intensity mass in all sequences,
suggesting mature fibrotic tissue [89-91].

Fibromatosis (Desmoid Tumor)

Fibromatosis (desmoid tumor) is a non-neoplastic lo-
cally aggressive growth of fibroblastic tissue. Mesenter-
ic fibromatosis (MF) is considered the most common
primary solid mass of the mesentery. These tumors are
areas of progressive fibroblastic and fibrous prolifera-
tion within the mesentery (and less frequently, the ret-
roperitoneum or omentum) that can locally involve vas-
cular structures and can constrict and obstruct the
bowel. Although described as histologically benign le-
sions, their infiltrative pattern of growth can ultimately
lead to life-threatening patterns of visceral involvement
[92].

Although MF occurs sporadically, it may be associat-
ed with familial adenomatous polyposis (FAP). MF is
identified in 20 percent of asymptomatic FAP patients
[93]. MF was originally reported as a component of
Gardner syndrome, a phenotypic pattern of FAP that, in
addition to intestinal adenomatous polyps, is also asso-
ciated with bony abnormalities, pigmented ocular fun-
dus lesions, and cutaneous epidermoid cysts and fibro-
mas. Prior surgery and local trauma are also frequently
noted preceding the formation of mesenteric fibromat-
osis [94]. Although a causative relationship in fibromat-
osis formation has not been firmly established, various
mutations of the APC gene have been identified in these
tumors [95].
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Pathologic Findings

Fibromatosis is usually a large mass with no capsule. It
may have whitish scar tissue within it. It rarely has areas
of necrosis or hemorrhage because it is a mass with be-
nign histologic features. Histologic specimen shows or-
derly arrangement of fibroblasts with uniform spine-
shaped nuclei admixed to a variable amount of collagen
and mucoid matrix [93] (Fig. 34).

Imaging Features

Ultrasonography demonstrates homogeneous hypo-
echoic mass with no signs compatible with cystic de-
generation or areas of diminished echogenicity sugges-
tive of necrosis [96] (Fig. 35). By CT imaging, a mass
with sharply defined margins is seen with homoge-
neous density that has variable attenuation or en-

Fig. 34A, B. Pathologic findings of fibromatosis. A Gross specimen
of fibromatosis shows a solitary fibrotic mass with no internal ne-
crosis or hemorrhage. B The lesion reveals benign collagenous

myxoid histologic components of typical fibromatosis

Fig. 35. Fibromatosis, US finding. Ultrasonogram demonstrates a
homogeneous soft tissue mass with no areas of diminished echog-
enicity suggestive of necrosis

Fig.36A, B. Fibromatosis, CT appearance. A Enhanced CT of the ab-
domen demonstrates a very large homogeneous mass. B After ad-
ministration of contrast, there is marked enhancement of the
mass, correlating with its hypervascular nature. The lack of areas
of hemorrhage or necrosis is typical of mesenteric fibromatosis
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hancement after contrast administration [97] (Fig. 36).
MRI demonstrates fibromatosis as a mass with low
signal intensity relative to muscle on TI-weighted
images and variable signal intensity on T2-weighted
images [98]. High signal intensity on T2-weighted im-
ages may be seen from rapidly growing fibromatosis
[99] (Fig. 37).

\¢a

[200

Fig. 37A, B. Fibromatosis, MRI appearance. A Axial CT image dem-
onstrates a homogeneously low attenuation mass in the mesent-
ery. B Coronal T1-weighted spin-echo image demonstrates a large
mass in the mesentery with muscle intensity and lack of areas of
necrosis or hemorrhage

Castleman’s Disease

Castleman’s disease is an uncommon benign lymphop-
roliferative disorder characterized by hyperplasia of
lymphoid follicles [100]. Castleman’s disease may occur
anywhere along the lymphatic chain, but the mediasti-
num is the most common location (70%). Extrathoracic
sites have been reported in the neck, axilla, pelvis, pan-
creas, adrenal, mesentery, and retroperitoneum [101].
Clinically, patients are usually asymptomatic, although
sometimes associated with systemic manifestations
such as fever, anemia, weight loss, night sweat, and poly-
clonal hypergammaglobulinemia [102]. Castleman’s
disease with systemic symptoms is usually bad in prog-
nosis.

Pathologic Findings

There are two major histologic variants: The hyaline-
vascular type, which is more frequent, is characterized
by small hyaline-vascular follicles and interfollicular
capillary proliferation; the plasma cell type is character-
ized by large follicles with intervening sheets of plasma
cells [101].

Calcification and central stellate fibrosis is not un-
common in hyaline-vascular Castleman disease [102].

Imaging Features

The characteristic feature of localized Castleman dis-
ease at CT is a well-defined, homogeneous, single mass
of soft tissue attenuation with or without satellite nod-
ules (Fig. 38). The degree of enhancement may vary
from mild to strong according to the histologic type
[103]. Typically dynamic CT reveals the early strong en-
hancement and delayed washout in hyaline-vascular
type [104]. Plasma cell type does not show strong en-
hancement. Small lumpy calcifications may be seen in
the center of the mass.

The central fibrosis in hyaline-vascular type may be
demonstrated as interspersed area of low attenuation
on CT and hypointense on both T1- and T2-weighted
MR images [105].

No radiologic finding is pathognomonic for dissem-
inated Castleman’s disease [101, 106].

Splenosis

Splenosis is the autotransplantation of residual frag-
ments of splenic tissue in the abdomen and occasional-
ly in the pelvis or thorax, following splenectomy typical-
ly performed for traumatic splenic injury. The most
commonly involved site is the peritoneal cavity. These
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Fig.38A, B. Castleman disease. A Axial CT scan demonstrates a soft
tissue mass (arrowheads) in peripancreatic portion. B Gadolin-
ium-enhanced axial T1-weighted image illustrates a large mass
displacing the IVC posteriorly. The mass shows intense enhance-
ment (nearly equal to kidneys)

foci of splenic tissue subsequently grow and regenerate
nodules of functional splenic tissue [107]. Splenosis
rarely becomes symptomatic in cases with infarction or
spontaneous hemorrhage of intraperitoneal nodule,
gastrointestinal wall implant, or recurrence of hemato-
logic diseases (congenital hemolytic anemia, idiopathic
thrombocytopenic purpura, etc) [108].

Pathologic Findings

Peritoneal splenosis may exhibit multiple round or oval
peritoneal nodules. Nodules of splenosis do not exhibit
a well-defined hilus. Most are up to 3 cm across but nod-
ules up to 7 cm in greatest dimension have been report-
ed [107].

Histological finding of splenosis may vary, but it may
exhibit read and white pulp that appears histologically
and immunohistochemically indistinguishable from
normal or accessory spleen [109].

Imaging Features

The characteristic feature of splenosis at ultrasound,
CT, and MRI is multiple well-defined, round or oval, ho-
mogeneous masses of soft tissue attenuation [110].
They enhance uniformly with intravenous contrast me-
dium.

MRI usually demonstrates hypointense signal of the
nodules on both T1- and T2-weighted MR images, iden-
tical to those of the normal spleen [111].

If necessary, their splenic origin can be confirmed
with Tc-99m-tagged, heat-damaged red blood cells or
sulfur colloid scintigraphy [112].

Conclusion

A wide range of entities may involve the mesentery and
omentum. The radiologist must be aware of the patho-
logical changes commonly encountered, not only for
ensuring improvement in interpretation of imaging fea-
tures but also for formulating a reasonable differential
diagnosis.

CT, US, or MR imaging allows detecting the origin of
an abdominal mass as mesenteric/omental and whether
itis solid or cystic in nature. If the mass is cystic, the dif-
ferential diagnosis should include benign mesenter-
ic/omental cysts, such as cystic teratoma, cystic mesoth-
elioma, and pseudocyst. However, it is important to re-
member that some malignant neoplasms, such as spin-
dle cell tumors, can occasionally have massive cystic
change and appear cystic by imaging.

Although there is substantial overlap in imaging fea-
tures, it should be remembered that most solid masses
involving the mesentery/omentum are neoplastic and
most are secondary malignant tumors. It is also impor-
tant to consider the possibility of tuberculosis or lym-
phoma, since these entities are usually treated with
medical therapy, and surgery should be avoided.
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Levine for editorial assistance in preparing the manu-
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