W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/1007-9327office

wjg@wijgnet.com
doi:10.3748/wjg.v16.i21.2677

World | Gastroenterol 2010 June 7; 16(21): 2677-2681
ISSN 1007-9327 (print)
© 2010 Baishideng. All rights reserved.

BRIEF ARTICLE

Small intestinal lipomas: Diagnostic value of multi-slice CT

enterography

Song-Hua Fang, Dan-Jun Dong, Fang-Hong Chen, Mei Jin, Bai-Shu Zhong

Song-Hua Fang, Dan-Jun Dong, Department of Radiology,
Sir Run Run Shaw Hospital, Sir Run Run Shaw Institute of
Clinical Medicine of Zhejiang University, Hangzhou 310016,
Zhejiang Province, China

Fang-Hong Chen, Department of Radiology, Zhejiang Provin-
cial People’s Hospital, Hangzhou 310017, Zhejiang Province,
China

Mei Jin, Department of Pathology, Sir Run Run Shaw Hospital,
Sir Run Run Shaw Institute of Clinical Medicine of Zhejiang
University, Hangzhou 310016, Zhejiang Province, China
Bai-Shu Zhong, Department of Radiology, First Affiliated
Hospital, Zhejiang University School of Medicine, Hangzhou
310013, Zhejiang Province, China

Author contributions: Fang SH and Dong DJ contributed
equally to this work; Dong DJ designed the research; Chen FH,
Jin M and Zhong BS performed the research; Fang SH analyzed
the data; Fang SH and Dong DJ wrote the paper.
Correspondence to: Dan-Jun Dong, MD, Department of
Radiology, Sir Run Run Shaw Hospital, Sir Run Run Shaw In-
stitute of Clinical Medicine of Zhejiang University, Hangzhou
310016, Zhejiang Province, China. jasonwangzhou@]163.com
Telephone: +86-571-86006765 Fax: +86-571-86044817
Received: December 25, 2009 Revised: February 10, 2010
Accepted: February 17,2010

Published online: June 7, 2010

Abstract

AIM: To analyze the clinical and imaging features
of the small intestinal lipomas and to evaluate the
diagnostic value of multi-slice computed tomography
(CT) enterography.

METHODS: Fourteen cases (one had two intestinal
lesions) of surgically confirmed lipomas of the small
intestine were retrospectively analyzed. The location,
size, clinical and radiological aspects were discussed.

RESULTS: Twelve patients presented with abdominal
pain, of whom three complained of paroxysmal colic.
Melena or bloody stools was mentioned in five cases.
One lesion was detected incidentally during routine
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physical examination. One lesion was found unexpect-
edly during the preoperational evaluation for cholecys-
titis. Examination of the abdomen revealed palpable
masses in four cases. Precontrast CT scan showed
round or oval well-defined hypo-intense intraluminal
masses with the attenuation ranging from -130 HU to
-60 HU. On contrast enhancement CT scan, no striking
enhancement was seen.

CONCLUSION: The small intestinal lipomas are rare
and difficult to diagnose merely based on clinical
manifestations, while the characteristic features at small
intestinal CT enterography can help establish reliable
prospective diagnoses.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Primary small intestinal tumors are uncommon, which
account for about 1% of all gastrointestinal tumors, and
primary lipomas of the small intestine are rare!”. Preop-
erative diagnosis is usually indeterminate only based on
clinical manifestations due to the overlap of symptoms
and signs with other intestinal tumors. Benign tumors in
the small intestine do not have a characteristic computed
tomography (CT) appearance and, in most instances,
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cannot be differentiated from malignant lesions, but li-
pomas can be definitively diagnosed by the recognition
of fat attenuation within the mass''. To the best of our
knowledge, only case reports of small bowel lipoma were
presented in the literature! ¥, Herein we present 15 surgi-
cally confirmed small intestinal lipomas and analyze retro-
spectively their clinical, pathological and imaging findings,
especially multi-slice CT enterography.

MATERIALS AND METHODS

General data

The institutional review board approved this retrospec-
tive study and waived the need to obtain patient consent.
Fourteen patients (one had two intestinal lesions) treated
at three hospitals (Sir Run Run Shaw Hospital; First Af-
filiated Hospital, Zhejiang University School of Medicine
and Zhejiang Provincial People’s Hospital, China) from
May 1994 to June 2009 were enrolled. All patients (four
women and ten men; age range, 19-82 years; mean age,
63.2 years) with pathologically confirmed lipoma under-
went 16-detector row CT enterography before surgery.

Clinical manifestations

Melena or bloody stools was mentioned in five cases. Fe-
cal occult blood test was positive in nine cases and nega-
tive in the other five cases. No significant abnormality
was found in blood biochemical tests. Twelve patients
presented with abdominal pain, three of them complained
of paroxysmal colic and were subsequently found to have
intestinal obstruction secondary to intussusception. They
denied vomiting, fever, or chills. One lesion was detected
incidentally during routine physical examination. One le-
sion was found unexpectedly during the preoperational
investigation for cholecystitis. Physical examination of the
abdomen revealed palpable masses in four cases.

RESULTS

Fourteen patients had confirmed small intestinal lipomas
(Figures 1-3), including one who had two intestinal le-
sions. Four of the 15 tumors occurred in the duodenum,
three in the jejunum, and eight in the ileum (Figures 1-3).

The size of the lesions ranged from 2 cm X 1.5 cm X
1.1 ecmto 6.3 cm X 4.5 cm X 2 cm (mean, 3.9 cm X 2.8 cm
X 2.3 cm). The tumors were round or oval (Figures 1-3)
and three were pedunculated in shape.

Precontrast CT scan showed round or oval well-
circumscribed hypo-intense intraluminal masses with the
attenuation ranging from -130 HU to -60 HU (Figure 2).
Eleven of the 15 tumors were homogeneous, while the
remaining four were heterogeneous with several streak
septa. No enhancement after intravenous contrast material
administration (Figures 1-3) was found in all the lesions,
except the streak septa which was enhanced minimally.
Small intestinal CT enterography demonstrated the typical
“target” appearance (Figure 1) as intestinal intussuscep-
tion in three cases. Except one of the three patients with
intussusception, all other 13 patients had a definitive pre-
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operative diagnosis of lipomas by the CT enterography,
which were confirmed by subsequent surgical pathology.
At laparotomy, a jejunojejunal or ileoileac intussuscep-
tion (Figures 1 and 3) was present in three cases. One
patient had two separated submucosal lipomas. All tumors
were defined to originate from the submucosal layer.
Grossly they had a clear margin and yellow section surface.
Microscopically (Figure 1D), they were composed of ma-
ture adipose cells, nine tumors had overlying necrosis and
ulceration, and four showed inflammatory fibrous hyper-
plasia with septa formation extending in the adipose tissue.

DISCUSSION

Tumors of small intestine account for only 1%-2% of
all gastrointestinal tumors, and benign tumors account
for approximately 30% of all small intestinal tumors'®.
Gastrointestinal stromal tumors are the most common
symptomatic benign tumors of the small bowel, while
the lipomas are rare benign tumors, representing 2.6% of

non-malignant tumors of the intestinal tract”.

Pathology

Lipomas are often single submucosal intraluminal mass-
es, with intensely yellow color in the mucosa because of
the underlying accumulated fat. They usually appear as a
capsulated round or oval yellowish mass protruding into
the intestinal lumen. Sometimes there is overlying ulcer-
ation of the mucosa'"".,

Clinical manifestations

Small bowel lipomas tend to occur in the elderly, and the
sixth to seventh decades of life are considered to be the
most risky period™ ", Jejunum and ileum, especially
the terminal ileum, are common locations. Eleven of the
15 lesions arose from jejunoileum and the mean age of
the patients was 63.2 years in this study, which was con-
sistent with those previously reported. Patients may be
completely asymptomatic with small lipomas (< 1 cm),
which are usually detected incidentally. Larger tumors
may produce symptoms as follows.

Paroxysmal abdominal pain: About 75% patients pres-
ent with abdominal pain in different degree. Twelve of the
14 patients in this study complained of abdominal pain
and 3 suffered from severe colic due to intussusception.
Tumor traction, peristalsis disorder, intestinal obstruction,
tumor necrosis or secondary infection may result in ab-
dominal pain while the intestinal obstruction due to lipo-
mas is usually characterized clinically by recurrent severe
abdominal pain with increased bowel sound and locally
palpable round or oval masses. Lesions greater than 4cm
in diameter have a greater likelihood of introducing bowel
intussusception, and submucosal or subserosal lipomas
also tend to cause intussusceptionw’ww]. Large subserosal
tumors are prone to result in intestinal compression and
volvulus.

Hemorrhage of digestive tract: Approximately 25% of
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Figure 1 A lipoma of the ileum in a 56-year-old woman. A: Intussusception (black arrows) secondary to a lipoma. On transverse enhanced computed tomography
(CT) scan, a well-defined hypo-attenuating mass (white arrows) is revealed with no enhancement, but it is difficult to differentiate the tumor from the intraluminal gas
(arrowheads); B: The same level image with Figure 1A. It is easy to differentiate the lipoma (black arrows) from the intraluminal gas (white arrows) with regulated
image windows; C: Small intestinal two-dimensional (2D) CT enterography shows ileoileac intussusception (white arrows) secondary to a lipoma (black arrows); D:
Photomicrograph reveals the lipoma (black arrow) in the submucosal layer, the intestinal normal mucous membrane is also seen (white arrows) (HE, x 40).

Figure 2 A lipoma of the ileum in a 70-year-old woman. A: Gastrointestinal
barium examination shows an oval well-circumscribed intraluminal mass in the
ileum (black arrows); B: Small intestinal 2D CT enterography reveals oval well-
circumscribed hypo-intense (-89 HU) intraluminal mass (white arrow) in the ileum.

patients with benign intestinal neoplasm have alimentary
tract hemorrhage. Small bowel lipomas usually cause low-
er gastrointestinal hemorrhage, and lipomas arising from
duodenum may cause upper gastrointestinal hemorrhage
and symptoms like peptic ulcer. Some of the bleeding is
intermittent, some is continuous in small amount or only
presents as microscopically positive fecal occult blood.
Melena or bloody stools was mentioned in five cases and
fecal occult blood test was positive in nine cases in this
study.

Abdominal masses: Large lipomas may be palpable as
soft, lobulated and movable abdominal masses without
tenderness. Of the 4 patients who had palpable masses
in this study, three were ill-defined with tenderness, pos-
sibly due to the intestinal intussusception.

Other reported clinical symptoms include nausea,
vomiting, constipation, diarrhea and abdominal distention.
Pedunculated submucosal lipomas may ablate spontane-
ously and discharged from anus when there are volvulus
and necrosis.

Diagnosis
Preoperative diagnosis of the small intestinal lipomas is
mainly established by means of endoscopic and radio-
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Figure 3 A lipoma of the ileum in a
59-year-old woman. Small intestinal 2D
CT enterography showing intussusception
secondary to a lipoma (white arrow).

logic evaluations. The duodenal lipomas are endoscopi-
cally characterized by: (1) “tenting sign”, implying that
the mucosa can be pulled from the lesion with biopsy
forceps on endoscopy; and (2) “cushion sign”, implying
spongy consistency of the lesion when indented with bi-
opsy forceps and yellowish change of the mucosa from
normal pink appearance for the compression of the ves-
sels, representing the underlying lipoma'"’.

The diagnosis of the jejunoileal lipomas mainly de-
pends on the imaging modalities as follows.

The role of abdominal conventional radiographs for
the evaluation of lipomas is limited. Mechanic intestinal
obstruction or low density of the lipid is occasionally
seen"”. Abdominal X-ray films of two patients in our
series revealed small bowel obstruction but failed to sug-
gest the primary disease.

Double-contrast barium study, especially small bowel
enema, may be helpful for the lipomas evaluation. The
tumor commonly presents as round, oval or lobulated
well-circumsctibed intraluminal filling defect (Figure 2A),
with so-called “squeeze sign” in which the shape of the
mass changes as a consequence of peristalsis or manual
pressure”. Some pedunculated tumors are movable and
may change their locations in response to position or pal-
pitation. There is also so-called “bull’s-eye sign” signify-
ing a niche formation in the radiolucent filling defect due
to ulceration. The intestinal peristalsis remains normal
and the mucosa is intact. However, barium study still has
limitations in many aspects including: (1) overlap of the
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intestinal loops, which makes unsatisfactory display and
may result in misdiagnosis; (2) difficult differentiation
from other tumors which also present as filling defects; (3)
disability to detect small lipomas; and (4) contraindication
in patients accompanying intestinal obstruction or intus-
susception.

Ultrasound may detect large lipomas of the small
intestine as hyper- or hypo-echoic masses, or irregular
sausage-shaped masses, of which the inner central part is
hyper-echoic and the peripheral area is hypo-echoic rep-
resenting intestinal intussusception’ ™. However, the role
of ultrasound is also limited greatly because of the noise
interference caused by the intraluminal gas. Ultrasound
examination of the two cases of our series both failed to
establish a correct diagnosis.

Abdominal CT scans are considered to be the most
definitive diagnostic measure of recognizing small bowel
lipomas“’B’ll’]SJ. With the fast volume scan technique of
multiple spiral CT, reformation in any dimensions is feasi-
ble, and the quality of the reformatted images is almost as
same as the axial ones, which ensures a good overall obser-
vation. The finding of lipid attenuation (-100 to -50 HU)
is vital to the diagnosis of a lipomam‘m. CT examination
revealed lipid-attenuated (-130 to -60 HU) intraluminal
masses in all patients of our series (Figure 2B), the loca-
tion and range of the tumors and the accompanying in-
tussusception were also displayed clearly and directly on
the two-dimensional (2D) CT enterography (Figure 1C
and Figure 3), which helped establish a correct prospec-
tive diagnosis. For the other misdiagnosed cases, post-
operational recognization of the reformatted CT images
with regulated windows still retrospectively showed the
tumor existence. It is important to stress that adequate
oral contrast media is necessary for filling the small bowel
and optimal windows is also needed to avoid mistaking
lipomas for intraluminal gas. Observation of the images
reformatted in multiple dimensions is helpful in differenti-
ation lipomas from invaginated mesenteric fat when there
is an intestinal intussusception.

The role of MR imaging in the evaluation of small
bowel lesions is limited due to the lack of effective intes-
tinal contrast media and the presence of motion artifact
caused by relatively long scanning time and intestinal
pertistalsis. With new MR machine, advanced fast scan
techniques, fat-saturation imaging and gadolinium chelates
application, the resolution of MR images has improved,
the clinical and research application on intestinal diseases
has increased over recent years, nevertheless there are still
few reports in the literature about MR imaging of small
bowel lipomas'**".

Clinical manifestation is not specific for this rare entity,
imaging modalities are helpful for revealing small bowel
lipomas, especially the characteristic features at multi-slice
CT enterography can be used by the radiologists to estab-
lish a definitive diagnosis before operation for most cases.
In the instances of secondary intestinal intussusception
or obstruction, the primary lesion of a lipoma should be
carefully searched out.
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COMMENTS

Background

Lipomas are benign tumors and may arise from any anatomic location, subcuta-
neous tissue is the most common site, while lipomas of the alimentary tract espe-
cially of the small intestine are rare entities. According to the authors of this paper,
only case reports of small bowel lipoma have been presented in the literature.

Research frontiers

Primary small bowel tumors are uncommon, which account for about 1% of
all gastrointestinal tumors, and primary lipomas of the small intestine are rare.
Preoperative diagnosis is usually indeterminate only based on clinical manifes-
tations due to the overlap of symptoms and signs with other intestinal tumors.
Benign tumors in the small intestine do not have a characteristic computed
tomography (CT) appearance and, in most instances, cannot be differentiated
from malignant lesions, but lipomas can be definitively diagnosed by the recog-
nition of fat attenuation within the mass.

Innovations and breakthroughs

The authors presented 15 surgically confirmed small intestinal lipomas and
analyzed retrospectively their clinical, pathological and imaging findings, espe-
cially multi-slice CT enterography.

Applications

Clinical manifestation is not specific for the small intestinal lipomas, imaging
modalities are helpful for revealing small bowel lipomas, especially the multi-
slice CT enterography which can be used by the radiologists to establish a
definitive diagnosis before operation for most cases.

Terminology

Small bowel lipomas tend to occur in the elderly, and the sixth to seventh de-
cades of life are considered to be the most risky period. Multi-slice CT enterog-
raphy (MCTE): MCTE is a new non-invasive procedure that uses very fast CT
scanning combined with liquid intake to obtain detailed images of the abdomen.
CT enterography has several advantages over conventional bowel imaging: it
shows the entire thickness of the bowel wall; it is able to image all of the long
loops of the small intestine; and it can also evaluate surrounding mesentery
and fat tissues. CT enterography has also become an important alternative to
traditional fluoroscopy in the assessment of other small bowel disorders such
as celiac sprue and small bowel neoplasms.

Peer review
The authors present 15 surgically confirmed small intestinal lipomas and ana-
lyze retrospectively their clinical, pathological and imaging findings.
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