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Abstract

AIM: To study computed tomography (CT) features
of abdominal malignant fibrous histiocytoma (MFH) in
various rare locations.

METHODS: We retroprospectively identified cases of
MFH involving the abdominal cavity. Particular attention
was paid to details regarding imaging features and his-
tological types.

RESULTS: The study population consisted of seven
men and one woman, with a mean age of 52.5 years.
Seven patients had some physical symptoms, while one
was incidentally detected. The sites of origin were liver
(n = 3), greater omentum (7 = 1), superior mesentery
(n = 1), ileum (7 = 1), right psoas muscle (7 = 1) and
right kidney (7 = 1). With the exception of the ileum
lesion, all were of huge size. The contour of the lesions
was more or less clear. Foci of necrosis were present in
six lesions (7 = 6). On plain CT scan, all lesions were
hypo to iso dense. The lesion in the greater omentum
was cystic. One lesion (7 = 1) showed significant en-
hancement and the cystic lesion showed mild peripheral
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enhancement. An abundance of blood vessels surround-
ing the mass was seen in two lesions (7 = 2) and both
were of the inflammatory variety. Pathological exami-
nation revealed storiform-pleomorphic variety (7 = 4),
inflammatory variety (7 = 3) and myxoid variety (7 = 1).
Two of the patients with inflammatory MFH had a clini-
cal presentation of fever and one was afebrile, however,
blood investigations in all three showed leukocytosis.

CONCLUSION: Primary MFHs of the abdominal viscera
and gastrointestinal tract are generally huge soft tissue
masses containing areas of low attenuation and mild to
moderate contrast enhancement.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Malignant fibrous histiocytoma (MFH) is a pleomorphic
sarcoma. It was first described as malignant histiocytoma
and fibrous xanthoma by Ozello ¢ a/ in 1963, and was
established by O’Brien and Stout as a soft tissue sarcoma
arising from fibroblasts and histiocytes in 1964". MFH
is a relatively rare tumor that occurs throughout the
body"”. However, it is also the most common sarcoma

April 28,2012 | Volume 4 | Issue 4 |



Karki B et a/. Primary abdominal MFH CT findings

appearing in late adult life (6th-7th decades) and men are
more often affected than women. The most frequent site
of MFH is the extremities (lower extremity 49%, upper
extremity 19%). The second most prevalent site is the
retroperitoneum (16%) and peritoneal cavity (5%-10%)".
Occurrence of this lesion in visceral organs and the gas-
trointestinal tract is very rare, and there is a marked pau-
city of reports describing MFH in these locations. Our
purpose was to study the computed tomography (CT)
features of abdominal MFH in various rare locations.

MATERIALS AND METHODS

Subjects

Cases of MFH of the abdominal cavity registered in the
pathological department of our institution from 2000 to
2010 were identified. The search yielded 9 cases, the re-
ports of which were reviewed. One was excluded due to
unavailability of clinical data. For the remaining 8 cases,
complete hospital records (history, diagnostic imaging,
operative findings and pathological reports) were re-
viewed. Particular attention was paid to details regarding
imaging features and histological types. Clinical data were
reviewed for age, sex, and presenting complaints. Ethical
approval from the institutional review board at our hos-
pital was obtained to conduct this study.

CT scanning and image analysis

CT data were available on PACS (picture archiving and
communication system, Matrotech) of all patients which
were studied by two radiologists. All CT examinations
were performed using a 16 slice CT scanner (Light speed,
GE Health Care, USA). Scans wete obtained with a tube
voltage of 120 kV, tube current of 280-320 mAs, slice
thickness 5 mm and section interval of 5 mm. With
the exception of the patient with the ileum mass, all
underwent a contrast scan. For the contrast-enhanced
scan, 80-120 mL of non-ionic contrast agent (Ultravist)
was injected at the rate of 3.5-4 mL/s. All images were
reviewed on a PACS monitor and were retrospectively
analyzed with regard to the location of the lesions, tumor
morphology and enhancement pattern.

Pathologic analysis

With the exception of the patient with a mesenteric le-
sion who only underwent CT-guided biopsy, the other
patients were treated surgically. Each specimen was ex-
amined microscopically and immunohistochemically to
confirm the diagnosis. The pathology records of each pa-
tient were reviewed to establish the histological subtypes
of the lesions.

RESULTS

The study population consisted of seven men and one
woman, who had an age range of 23-79 years (mean
52.5 years). Seven patients had some physical symptoms,
while one was incidentally detected during a regular
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health check-up. The sites of origin were liver (2 = 3),
greater omentum (# = 1), superior mesentery (z = 1),
ileum (7 = 1), right psoas muscle (# = 1) and right kidney
(7 = 1) (Table 1). With the exception of the ileum lesion,
all were of huge size. The contours of the lesions were
more or less cleat, except one, in the left lobe of the liver.
Foci of necrosis were present in six lesions (7 = 6). On
plain CT scan, all lesions were hypo to iso dense, seven
lesions were soft tissue masses of density ranging from
30-47 HU in the plain scan. The lesion in the greater
omentum was cystic with a density of 15-23 HU. Con-
trast scans showed significant enhancement in one lesion
(7 = 1) and the cystic lesion showed mild peripheral en-
hancement. The central necrotic zone in the mesenteric
lesion was more evident in the contrast scan. An abun-
dance of blood vessels surrounding the mass was seen in
two lesions (7 = 2), both of which were the inflammatory
variety. The lesion in the ileum had peritoneal metastasis
at the time of diagnosis. The greater omentum lesion re-
curred within 3 mo of surgery. The patient with the mes-
entery lesion could not undergo surgery due to multiple
distant metastatic foci. Pathological examination revealed
storiform-pleomorphic variety (# = 4), inflammatory vari-
ety (# = 3) and myxoid vatiety (# = 1). Two patients with
inflammatory MFH had a clinical presentation of fever
and one was afebrile, however, blood investigations in all
three showed leukocytosis.

DISCUSSION

MFH is a well-established sarcoma arising in the adult
population. It is considered to arise from primitive mes-
enchymal cells and can occur in any part of the body.
Despite this ubiquity, involvement of the visceral organs
and peritoneal cavity is uncommon. The cause of its
origin is not clear. However, it has been recognized as a
complication resulting from radiation, chronic postopera-
tive repair, trauma, surgical incisions or burn scars'!, but
this would explain only a minority of cases. Sun exposure
does not seem to be an important risk factor”. MFH
mainly involves extremities followed by the retroperito-

neum. Uncommon locations include the head and neck
region, dura mater, brain, lung, heart, aorta, pancreas,

. . . 6-10
liver, spleen, breast, intestine and mesentery[ 1,

MFH pathological and clinical features

MFH is composed of both histiocytic and fibrous ele-
ments, according to their content and arrangement, MFH
was divided into five major groups by Enzinger e al': sto-
riform-pleomorphic, myxoid, giant cells, inflammatory and
angiomatoid. The first two types, namely stotiform-pleo-
morphic and myxoid types are usually high grade, whereas
the others tend to be lower grade!”. Of these types, the
storiform-pleomorphic type is most common, account-
ing for two thirds of cases. It is composed of spindle-
shaped cells arranged in short fascicles in a cartwheel or
storiform pattern, along with plump histiocytic cells show-
ing mitotic features'. The myxoid subtype is the second
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Table 1 Clinical, computed tomography and pathological findings of cases

S. Age (yr)/ Clinical presentations Location Size (cm) Necrosis CT Histological subtypes
No. sex .
Plain Contrast
1 31/F  Fever, abdominal pain Liver It. lobe 9.7x58 x3.6 - Hypodense Significant Inflammatory
2 47/M  Upper abdominal pain Liver rt. lobe 7.9%x88x33 4 Hypodense Mild Storiform-pleomorphic
3 54/M Jaundice, upper Liver It. lobe 75%x62x1.2 W Hypodense Mild Myxoid
abdominal pain
4 34/M Fever, polyuria Greater omentum  12.0 x 11.0 x 22.6 T Hypodense ~ Mild peripheral Inflammatory
5 64/M Abdominal pain, Mesentery 63x41x24 + Hypodense Mild in Inflammatory
weight loss equilibrium phase
6 79/M  Abdominal discomfort Tleum 3.3%x23x5.0 - Hypodense - Storiform-pleomorphic
7 59/M Occasional Lower Retroperitoneal - 9.4 x77x10.0 + Isoodense Mild Storiform-pleomorphic
abdominal pain Ppsoas muscle
8 23/M Health check up Rt. Kidney 7.0%x64x18 W Hypodense Mild in Storiform-pleomorphic

equilibrium phase

CT: Computed tomography; +: Present; -: Absent.

Figure 1 A 31-year-old female with liver malignant fibrous histiocytoma. A: Plain computed tomography scan shows well demarcated mass with direct contact to
the left lobe of liver and uniform density of 38 HU; B: Contrast scan arterial phase shows heterogeneous enhancement of mass compare to normal liver parenchyma
with surrounding blood vessels; C: Pathological specimen HE (x 400) showing multinucleated spindle shape tumor cells with inflammatory cells.

most common variant, with definite metastatic potential,
but a relatively indolent natural history compared with the
stotiform-pleomorphic variant"”?. The inflammatory MFH
was first described by Kyriakos ez 2/ in 1976. Unlike
other types of MFHs, inflammatory MEFH is more likely to
develop in the retroperitoneum than in extremities' . Al-
though the mechanism is poorly understood, patients of-
ten present with striking features of infection such as fever
and pathologically acute inflaimmatory infiltration mainly
by neutrophils, together with a small number of other
types of inflammatory cells™. On immunohistochemistry
examination, MFH frequently expresses a positive reaction
to vimentin, actin, CD-68, and o 1-antitrypsin'™'"®.

Liver MFH

Liver is an exceptional site of involvement. Since the
first report in 1985, only about 30 cases of hepatic MFH
have been reported in the English literature! ™. There
is no predilection for lobe or the site of origin. The
prognosis is poor, with the overall 2-year survival rate ap-
proximately 60%!"". Unenhanced CT findings of hepatic
MFH include poorly demarcated or a well circumscribed,
large or multinodular mass showing heterogeneous low
attenuation density, with frequent areas of necrosis and
occasional intratumoral calcification!”””. Smaller tumors
may show a solid mass without prominent internal necro-
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sis”), Following contrast injection, heterogeneous mild to
moderate enhancement of the mass with several necrotic
areas may be evident, and rarely enhancing peripheral
pseudo-capsule or significant enhancement is noted'”.
Although the vascularity of MFH is variable, the majority
of lesions are moderately hypervascular with the tumor
supply derived from multiple surrounding vessels™.

One of three patients with inflammatory MFH in our
study showed marked enhancement and abundant blood
vessels surrounding the tumor mass (Figure 1), and in the
other two cases the enhancement was mild (Figure 2). The
patient with a mass in the left liver lobe showed a poorly
demarcated tumor margin (Figure 3), while the other two
had well demarcated margins. The tumors may involve
the liver capsule and adjacent organs, but there is no evi-
dence of portal vein invasion, bile duct obstruction, or
regional lymph node metastasis' ™. A report of a mass
undergoing complete necrosis and significant intratumoral
hemorrhage involving the hemoperitoneum has also been
published™. The differential diagnosis of liver MFH in-
cludes hepatocellular carcinoma and other sarcomas such
as leiomyosarcoma, fibrosarcoma and angjosarcoma.

Greater omentum MFH

Despite the ubiquity of MFHs, involvement of the
omentum is uncommon. Involvement of the peritoneal
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Figure 2 A 47-year-old male with liver malignant fibrous histiocytoma.
Contrast-enhanced computed tomography scan arterial phase shows a mass
with a clear boundary in the right-posterior lobe of liver segment 6 and 7. No
obvious enhancement with areas of hypodensity is evident.

cavity is seen in 5%-10% of MFHs™*, During a MED-
LINE search we found only 5 cases of MFH in the Eng-
lish literature with specific occurrence in the omentum
including ours. On CT, MFH has a density predominantly
equivalent to muscle™”, Hypodense areas represent ne-
crosis which frequently exist within the lesions and these
are more apparent on post-contrast study. It is difficult to
determine the true origin of omentum MFH because the
tumor is usually huge. A few authors have even described
the mass undergoing complete necrosis and resembling
a cyst or abscess in the imaging study™*". Approximately
5% of MFHs may eventually develop spontaneous in-
tratumoral hemorrhage, especially when the MFH arises
from the peritoneum or omentum. The intratumoral
hemorrhage can be so extensive as to obscure the under-
lying neoplasm and could create a large cyst-like space
that might be mistaken for a hematoma, abscess or cystic
tumor'”. Similarly, in our case, the mass was completely
cystic with a density of 15 to 23 HU extending to the
pelvic cavity and it was very difficult to determine its site
of origin, which corresponded to the findings of Huang
¢t al. Therefore, the preoperative diagnosis was difficult
(Figure 4). However, due to the size and presence of
abundant blood vessels surrounding the mass, a malig-
nant lesion was suspected. The patient underwent preop-
erative embolization of the feeding vessels to minimize
the risk of bleeding. Intra-operative findings revealed a
greater omentum cystic mass with adherence to the small
bowel and sigmoid colon. The pathological diagnosis re-
vealed the inflammatory variety of MFH. The tumor re-
curred during the subsequent 3-mo follow-up, which was
inconsistent with the previous report commenting on the
inflammatory variety which had a low rate of recurrence
and metastasis”. Differential diagnosis in cystic omental
MFH includes gastrointestinal stromal tumors, cystic me-
sothelioma, lymphangioma, hematoma and abscess.

Superior mesentery MFH

MFH of the mesentery is an extremely rare and highly
malignant neoplasm with early metastatic spread. There
are only a few reported cases of MFH of the superior
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Figure 3 A 54-year-old male with liver malignant fibrous histiocytoma. A:
Non-contrast computed tomography shows ill defined lesion of density 30 HU
in the left lobe with dilated intrahepatic biliary duct; B: Contrast scan portal vein
phase shows low enhancement compared to normal liver parenchyma and mul-
tiple areas of low attenuation.

mesentery. During a MEDLINE search we found only
14 reported cases in the English literature including ours.
On CT, MFH typically presents as a pootly marginated
or well circumsctibed soft tissue mass, with hypodense
areas due to necrosis”*. Eccentrically located lumpy
and ring-like calcifications due to osteoid and chon-
droid metaplasia have been reported on CT in 16% of
abdominal MFHs”. As in our patient, the mass was of
soft tissue density with central necrotic areas which were
morte evident on the contrast scan. CT-guided biopsy
was performed, and pathological findings revealed tissue
composed of fibroblastic and histiocytic elements with
matked inflammatory cell infiltrates. The area of low at-
tenuation corresponded to necrosis and cystic degenera-
tion (Figure 5). The diagnosis of mesenteric MFH must
be differentiated from gastrointestinal stromal tumors
which account for most primary mesenchymal tumors
of the gastrointestinal tract. Other differential diagnoses
include leiomyoma, leiomyosarcoma, fibrosarcoma, and

liposarcoma®™.

lleum MFH

Primary malignant mesenchymal tumors of the small
intestine are seldom found in clinical practice. The oc-
currence of MFH in the alimentary tract is less well
documented in the English literature. In our MEDLINE
search we could only yield 11 cases of primary ileum
MFH including ours"*" . Compared to MFHs in other
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Figure 4 A 34-year-old male with greater omentum malignant fibrous histiocytoma. A: Contrast-enhanced computed tomography scan sagittal view shows a
well demarcated cystic mass extending from the abdominal to the pelvic cavity, note the blood vessel on the surface (arrow); B: Immunohistochemistry shows positive
staining to vimentin (x 400).

Figure 5 A 64-year-old male with superior mesentery malignant fibrous histiocytoma. A: Non-contrast computed tomography scan shows mass (arrow) in the
peritoneal cavity of 33 HU with a clear margin and central area of hypodensity; B: Contrast-enhanced scan venous phase shows mild enhancement with more pro-
nounced central necrotic zone (arrow).

parts of the body, small intestinal MFHs are relatively intestinal carcinoma and other sarcomas such as pleo-
smaller in size. Patients mainly present with features morphic liposarcoma and rhabdomyosarcoma.

of obstruction such as abdominal pain, vomiting and

melena due to dynamic obstruction by mass or by intus- Retroperitoneal MFH

susception. By reviewing previous reports we found that ~ Retroperitoneal sarcomas represent between 10% to
the ileum is the preferred site compared with the duode- 15% of all soft tissue sarcomas in adults™". Previous
num and jejunum. The prognosis associated with ileum studies emphasize that most retroperitoneal MFHs ate
MFH is unclear, but most of the reports suggest that it is de novo. MFH is often referred to as the most usual type
poort. According to Kobayashi e al” | the 1-year survival of soft-tissue sarcoma. Fletcher ef a/” suggested that it
rate is 53.6% and 2-year survival rate is 42.9%. Primary may only represent a common morphologic appearance
MFH must also be distinguished from gastrointestinal shared by various soft-tissue sarcomas during their tu-
metastasis or invasions from other parts of the body. We moral progression””, The most frequent tumors encoun-
regarded the tumor in our patient to be a primary ileum tered in this location are liposarcoma, well-differentiated
lesion, rather than an extension of a mesenteric or retro- or dedifferentiated types, followed by leiomyosarcoma
peritoneal tumor, because of the exophytic nature of the and MIFFH. Dedifferentiated liposarcomas mainly occur in
lesion with intraluminal and intramural growth (Figure 6). the retroperitoneal space, and the most common pattern
Although this tumor was smaller than the average visceral of dedifferentiated areas consists of high grade pleomor-
MFH, CT showed dilatation of the small intestine caus- phic MFH or storiform fibroblastic MFH"™! A recent
ing incomplete obstruction with nodules in the pelvic study reported that a subgroup of MFH was associated
peritoneum which were later confirmed as metastases. with a specific genetic pattern similar to that of dediffer-
A correct diagnosis of MFH in the small intestine is dif- entiated hposarcomas , particularly when they are locat-
ficult before surgery, because it usually presents as a sub- ed in the retroperitoneum. In the retropentoneal space,
mucosal tumor. The diagnosis of ileum MFH depends MFH represents 7% to 30% of sarcomas™. In our case,
on an accurate differential diagnosis from primary small CT showed a mass in the right retroperitoneal space, a fat
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Figure 6 A 79-year-old male with ileum malignant fibrous histiocytoma, plain computed tomography scan abdomen. A, B: Axial (A) and coronal view (B) show
intraluminal and intramural soft tissue mass of density 34 HU in the ilio-cecal region (arrows) without significant areas of necrosis. Note the oral contrast stagnation in

the proximal loop of the small intestine and dilatation of the ascending colon.

Figure 7 A 59-year-old male with retroperitoneal psoas muscle malignant fibrous histiocytoma. A: Contrast-enhanced computed tomography scan arterial phase
shows mass in retroperitoneum with clear margin, no obvious enhancement of mass and area of low density corresponding to necrosis. Note that the fat plane between
the mass and psoas muscle is not evident, and the mass seems to be in direct contact with the right psoas muscle; B: Pathological specimen HE stain (x 400) shows

spindle to oval tumor cells arranged in a criss-cross fashion.

plane between the mass and the adjacent psoas muscle
was not visible. The mass was in direct relation to the
psoas muscle with an area of necrosis (Figure 7), and
contrast enhancement was mild. Pathological examina-
tion revealed the storiform-pleomorphic variety of MFH.
With respect to differential diagnosis, differentiation from
rhabdomayosarcoma, neurofibroma, lipomatous tumour,
leiyomayosarcoma, lymphoma and lymph node metasta-
sis may also be difficult. When imaging alone is not con-
clusive, CT-guided biopsy may be a better alternative due
to convenience in the retroperitoneal space.

Kidney MFH

Primary renal MFH is a rare tumor of kidney. To date,
there are only 54 reported cases of MFH arising from
kidney"™™. The other reported sites of MFH occurring in
the genitourinary system are the urinary bladder, prostate
and spermatic cord™ ", Kidney MFH is clinically and
radiologically indistinguishable from renal cell carcinoma.
Patients usually present with abdominal or flank pain,
generalized weakness and weight loss. An abdominal
mass and hematuria may be evident but are less common.
In contrast, these symptoms are seen in renal cell carci-

(49

Jgai-::;d‘;ng@ WJR | www.wjgnet.com

156

noma and preoperative differentiation can be difficult®”,

However, selective renal arteriography usually reveals a
hypovascular tumor as compared to renal cell carcino-
ma™. Our case showed a soft tissue mass with a density
of 38 HU on the upper pole of the right kidney (Figure 8).
The mass appeared encapsulated with peripheral areas of
necrosis and mild enhancement on equilibrium phase.

MFH treatment and prognosis

MFH is an aggressive tumor, with a high local recurrence
rate and a significant metastasis rate'™”!. Distant metastasis
may spread zia blood (30%) and the lymphatic system
(12%). The risk of local recurrence and distant metastasis
correlates with the depth and size of the primary tu-
mot'. The liver is the most common site of sarcoma me-
tastasis, occurring in 64%-70% of patients[44]. Recurrence
of the tumor is not uncommon even when the resection
margins are tumor free'"), Most reports suggest that the
prognosis associated with abdominal MIFFH is poorer than
tumors in the extremities, due to late detection owing
to location. Weiss and Einzinger’s analysis of MFH"
showed that the 2-year survival rate with the storiform-
pleomorphic type of MFH is 60% and the rate of me-
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Figure 8 A 23-year-old male with right kidney malignant fibrous histiocy-
toma. Non-contrast computed tomography scan coronal view shows soft tissue
mass of 47 HU in the upper pole of the right kidney extending toward the renal
pelvis.

tastases is 42%. Tumor site, location, size, and histology
are not significant determinants of final outcome. For
metastasis and relapse, the major determinants are histol-
ogy (myxoid) and tumor size. Myxoid tumors have low
metastatic propensity (13%, 10-year metastatic rate) com-
pared to non-myxoid tumors (40%, 10-year metastatic
rate)'"!. Depending on the stage of disease and the depth
of invasion by the tumor, surgical resection is the treat-
ment of choice. Radiotherapy, chemotherapy, and im-
munotherapy are other therapeutic modalities. Long term
follow-up with regular chest X-rays and CT scans of the
abdomen to detect tumor recurrence, metastasis and any
lymph node involvement are mandatory™. Postoperative
recurrent leukocytosis and elevated CRP level may be
predictors for recurrence of inflammatory MFH!".,

In summary, we present a series of patients with
MFHs occurring as primary tumors in the abdominal
cavity. Although our study consisted of a small sample
size, our cases exhibited variable morphological findings
at CT. However, signs suggestive of malignancy such
as huge size, heterogeneous density, necrotic areas and
heterogeneous mild to moderate enhancement were pres-
ent. On plain CT, most lesions were hypointense and
showed areas of low attenuation corresponding to ne-
crosis. On contrast scan, solid components showed vari-
able enhancement, depending on tumor vascularity and
extent of necrosis. The intensity of enhancement may
be dependent on the amount of fibrosis. Unlike previous
findings, there was no evidence of calcification in our
cases. Inflammatory varieties were more vascular and had
a high metastatic propensity. Thus, we conclude that pri-
mary MEFH of the abdominal viscera and gastrointestinal
tract can be suggested as a diagnosis in a patient with a
huge soft tissue mass containing areas of low attenuation
and mild to moderate contrast enhancement.

COMMENTS

Background

Malignant fibrous histiocytoma (MFH) is a relatively rare tumor with very limited
data which mainly focus on treatment. Thus, the authors retrospectively re-
viewed the computed tomography (CT) appearance of pathologically diagnosed
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cases of abdominal MFH to investigate CT features, which may help in early
differentiation and the planning of necessary treatment modalities.
Research frontiers

Knowledge of the CT features of MFH is essential for correct identification and
accurate differentiation, which are necessary for effective treatment.

Innovations and breakthroughs

The CT characteristics of abdominal MFH were described. The authors believe
that CT which is readily available can better characterize the lesion and identify
local and distant metastasis.

Applications

As a starting point in the abdominal imaging work-up, CT always follows ultra-
sound. This is a very important imaging modality because of its availability and
depiction of the tumor mass, which is very important for planning treatment mo-
dalities and assessing prognosis. Contrast-enhanced scans should always be
added which better delineate tumor vascularity and malignant potential. Authors
hope that this illustration of the appearance of MFH helps radiologists and clini-
cians to achieve an appropriate imaging interpretation and clinical decision.
Peer review

This is not a scientific paper, but a pictorial essay. Abdominal MFH is rare dis-
ease and this pictorial essay is therefore important.
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