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INTRODUCTION:  Lipomas  are  uncommon  tumors  of  the  gastrointestinal  tract;  gastric  lipomas  account
for  <1%  of  all  gastric  tumors  encountered  (Nickloes  and  Sutphin  [1]).  Giant  gastric  lipomas,  defined  as
≥10 cm,  are  exceedingly  rare  with  only 6  cases  reported  since  1980  (Cappell  et  al.,  Termos  et  al.,  Singh  et  al.,
Ramaraj  et  al.,  Rao  et al., Priyadarshi  et al., Neto  et  al. [3–9]).  We  hereby  present  a  case  of  a  giant  gastric
lipoma  that  became  symptomatic  seven  years  after  its initial  identification  and  was  excised  preserving
gastric  continuity.
CASE PRESENTATION:  Our  patient  is  a 58-year-old  African  American  male  with  a  3  cm  gastric  mass  inci-
dentally  found  on CT in 2010.  In September  of  2017,  the  patient  presented  with  severe  epigastric  pain,
nausea,  and vomiting.  Abdominal  CT scan  revealed  an  increase  in  size  of  the  patient’s  gastric  lesion
to  7.2  × 10.3  ×  7.3  cm.  He  underwent  an  exploratory  laparotomy  with  transverse  anterior  gastrotomy
and  primary  closure.  Pathologic  examination  revealed  a 12  cm submucosal,  well-circumscribed,  non-
encapsulated  mass  comprised  of mature  adipose  tissue  without  atypia  or mitotic  figures,  consistent  with
lipoma.
DISCUSSION:  The  majority  of gastric  lipomas  are  asymptomatic,  identified  on  CT scan  as  round/ovoid
masses  with  low  attenuation  and homogenous  appearance,  measuring  −80 to  −120  Hounsfield  units.
These  findings  are nearly  pathognomonic.  Due  to the  benign  nature  of  gastric  lipomas,  circumferen-

tial  excision  with  a clear  margin  of normal  tissue  is  adequate  for symptomatic  resection.  This  is  the
second  report  of  giant  gastric  lipoma  excised  with  continuity  preserving  partial  gastrectomy,  avoiding
gastrojejunostomy  complications.
CONCLUSION:  Fatty  tumors  are  rare in the gastrointestinal  tract,  yet  lipomas  must  be  on  the  differential
when  masses  are  found  with  Hounsfield  units  similar  to peripheral  fat.

©  2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Lipomas are uncommon tumors of the gastrointestinal tract
ith gastric lipomas accounting for less than 1% of all gastric tumors

ncountered [1]. As these lesions are typically asymptomatic [2],
hey have the potential to grow unnoticed until they reach a
ize, ≥10 cm,  when they are classified as giant gastric lipomas at
hich time they become symptomatic and necessitate manage-
ent. Giant gastric lipomas are exceedingly rare, with 6 cases
eported in the literature since 1980 [3–9].
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We hereby present a case of giant gastric lipoma that became
symptomatic seven years after initial identification. This work has
been reported in line with the SCARE criteria [10].

2. Presentation of case

Our patient is a 58-year-old African American male with a med-
ical history significant for hypertension and a 3 cm gastric mass
incidentally found on CT performed in 2010 during hospitalization
for symptomatic renal calculi. Five years later, in 2015, he experi-
enced an episode of abdominal pain for which he had a repeat CT
abdomen and esophagogastro-duodenoscopy (EGD). These showed
a 9.9 × 5 cm subepithelial mass with central umbilication, located

in the fundus of the stomach; biopsy showed necrotic fatty tissues
that were CD-117 negative on immunohistochemistry. Surgery was
recommended in 2015 and the patient declined as his symptoms
were mild and intermittent.
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Fig. 1. CT images demonstrating interval increase in size from

In September of 2017, the patient presented to the hospital
mergency room with severe epigastric pain, nausea, and vomit-
ng. He also endorsed anorexia, alternating bowel habits, and dark
tool. He was hemodynamically stable and afebrile. On physical
xamination, his abdomen was soft and non-distended with mild
enderness in the epigastrium.

Abdominal CT scan revealed interval increase in size of the
atient’s gastric lesion from 3 cm in 2010 to 7.2 × 10.3 × 7.3 cm.
he mass measured predominately fat density with surrounding fat
tranding and a posterior ill-defined soft tissue component [Fig. 1].

Upon admission, the patient underwent EGD with endoscopic
ltrasound (EUS) and biopsy. The EGD revealed a large, sub-
ucosal, non-circumferential mass with no bleeding. However,

tigmata of recent bleeding (ulcer) was found in the fundus [Fig. 2].
US revealed an oval intramural/subepithelial, isoechoic lesion
n the fundus likely originating from the submucosa measuring
0 mm in thickness and 90 mm  in diameter with well-defined outer
ndosonographic borders. Fine needle aspiration and biopsy were
erformed. The fine needle aspiration consisted of benign gastric
nd squamous epithelium only while the biopsy showed small frag-
ents of mature adipose tissue and gastric epithelium.
The patient underwent an exploratory laparotomy and a 6 cm

ransverse anterior gastrotomy was made, through which the mass

as clearly visible and everted. A linear stapler was fired below

he mass to excise it with another stapler load used to repair the
astrotomy. The staple line was buttressed by over-sewing and an
mental patch was fixed on it using an absorbable suture. The tumor
 (Left) to 2017 (Right) of large, low-attenuation gastric mass.

was soft and fleshy, measuring approximately 12 cm in its greatest
dimension [Fig. 3A,B].

Pathologic examination revealed a 12 cm submucosal well
circumscribed, non-encapsulated mass comprised of mature adi-
pose tissue without atypia or mitotic figures, consistent with
lipoma [Fig. 4A,B]. Immunohistochemical stain for MDM2  was
negative [Fig. 4B]. Fluorescence in situ hybridization for MDM2
(12q15) gene amplification was  also negative. The overlying gastric
mucosa showed acute and chronic inflammation and was  neg-
ative for Helicobacter Pylori immunostain. The patient had an
uneventful post-operative hospital course and was  discharged on
post-operative day 5. At three week follow-up he was  tolerating a
regular diet with no complications. He will return to clinic in one
year for a final follow-up visit.

Discussion
Lipomas are slow-growing, benign, fatty tumors enclosed by

a thin fibrous capsule and are the most commonly encountered
soft-tissue tumors in general. They are derived from mesenchy-
mal  origin and develop in virtually all organs throughout the body,
including the gastrointestinal tract where they present as sub-
mucosal fatty tumors. The most common gastrointestinal tract
locations for lipoma are the colon, ileum and jejunum [11]. Fatty
lesions found in the gastrointestinal tract can be simple lipomas

or have mixed histology representing angiolipoma or fibrolipoma,
both of which are also benign. Other fatty tumors include lipoblas-
toma which occurs exclusively in infants/children, hibernomas
comprised of brown fat, atypical lipomatous tumors which are low-
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Fig. 2. EGD image from 2017.
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Fig. 3. A. Eversion of gastric mass th

rade sarcomas with a high local recurrence rate but little to no
etastatic potential, and liposarcomas which may  be more locally

ggressive with more potential for distant metastasis [1].
Benign tumors of the stomach are rare, constituting only 5–10%

f all stomach tumors, with gastric lipomas accounting for only
–3% of all benign gastric tumors and <5% of all gastrointestinal

ipomas [2,12]. Gastric lipomas are solitary benign tumors of the
tomach, typically arising from the submucosa (95%) and most
ommonly in the antrum of the stomach (75%). Of note, our patient’s
umor arose from the submucosa of the fundus. These tumors tend

o occur in individuals aged 40–50 years 12]. Giant gastric lipo-

as  have been described in 6 cases reported in the worldwide
nglish literature since 1980 [4]. There are no known risk factors
 gastrotomy. B. Excised gastric mass.

for the development of gastric lipoma but lipomas in general have
been observed to occur at a higher rate in obese individuals and to
expand during periods of rapid weight gain. Conversely, lipomas
do not regress in size during periods of weight loss. Lipomas also
occur more frequently in diabetic patients and those greater than
45 years of age [13]. Our patient was  a non-obese, non-diabetic
male whose gastric lipoma was  initially identified at the age of 51.

The majority of gastric lipomas are asymptomatic. If symp-
tomatic, upper gastrointestinal bleeding secondary to mucosal
ulceration (50–60%) or obstructive symptoms are most common

[1]. On physical examination, these lesions can present as a fullness
in the epigastrium, as a distinct mass, or with a normal examination
[11]. Asymptomatic gastric lipomas may  be identified on CT scan-
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Fig. 4. A. Submucosal gastric lipoma (H&E stain, 100×). B. Adipocytes without cytol-
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with Hounsfield units similar to those of peripheral fat. This case

T
G

gy atypia, necrosis or increased mitotic activity (Left, H&E, 400×). Adipocytes
egative for MDM2 (Right, Immunostain, 200×).

ing as round or ovoid masses with low attenuation, homogenous
ppearance, measuring between −80 to −120 Hounsfield units.
hese findings are nearly pathognomonic. If there is presence of
inear strands of soft-tissue attenuation, this may  represent asso-
iated ulcer and fibrovascular septa but should raise liposarcoma
n the differential [11]. Fluoroscopic exam will reveal a compress-
ble mass with or without central mucosal ulceration [15]. On MRI,
ipomas exhibit a high signal intensity of T1-weighted images [13].
ur patient developed gastrointestinal bleeding, epigastric pain,
pisodic emesis, a normal physical exam and evidence of gastric
ipoma on CT scan.
On EGD these lesions appear as soft, sharply defined, submu-
osal masses, often yellow in color as opposed to the surrounding
ink mucosa. Three signs have been described that help to identify

able 1
iant gastric lipomas, ≥10 cm in largest dimension, reported in the English literature sinc

Authors Size Type of Excision 

Singh et al. [5] 18 × 10 × 10 cm Subtotal gastrectomy with gas
Ramaraj et al. [6] 15 × 14 cm Subtotal gastrectomy with gas
Rao  et al. [7] 15 × 12 cm Partial gastrectomy 

Priyadarshi et al. [8] 14 × 11 × 5 cm Distal gastrectomy, Billroth I 

Cappell  et al. [3] 13.4 × 8.4 × 8.2 cm Subtotal gastrectomy with par
Neto  et al. [9] 12 × 8 × 6 cm Subtotal gastrectomy with D1 
PEN  ACCESS
urgery Case Reports 51 (2018) 313–317

lipomas on endoscopic examination: 1) tenting sign – overlying
mucosa is easily retracted with the biopsy forceps; 2) cushion sign
– forceps produce a soft, cushioning indentation when applied to
the lipoma; 3) naked fat sign – fat protrudes through the overly-
ing mucosa after multiple biopsies are performed [11,12]. Standard
biopsies are often non-diagnostic due to the submucosal nature
of the mass. The addition of endoscopic ultrasonography allows
for the identification of gastric lipoma as a homogeneous, hypere-
choic lesion in the typical location of Layer 3, submucosal [14]. Our
patient’s endoscopic examinations were positive for the tenting
sign, the cushion sign, and for anatomic location in the submucosa.

Grossly, gastric lipomas are sharply demarcated masses with a
surrounding thick, fibrous capsule and a yellow, round, greasy cut
surface [12]. On final histopathologic examination, lipomas appear
very similar to surrounding fat as they are composed of mature
fat cells that may  vary slightly in size and shape and tend to be
slightly larger than surrounding fat. The nuclei are regular, there
is an absence of nuclear hyperchromasia, and they lack cytologic
atypia. Both benign and malignant fatty tumors stain positively for
vimentin and S-100 protein [13].

Lipomas are completely benign although there is a risk of
local recurrence, less than 5%. [13] Recurrence occurs most fre-
quently if there is inadequate excision of the fibrous capsule.
This holds true for gastric lipoma [1]. Malignant degeneration
has not been reported [12]. Due to the benign nature of gastric
lipomas, circumferential excision with a clear margin of normal
tissue is adequate for symptomatic resection. Endoscopic submu-
cosal dissection, snare polypectomy, band ligation or un-roofing
are endoscopic options for resection of lesions < 2 cm.  Additionally,
limited procedures such as tumor enucleation, partial resection
or other endoscopic and minimally invasive procedures may  be
possible with an accurate preoperative diagnosis. However, these
procedures are not possible for giant gastric lipoma such as was
seen in our patient, due to size [14].

There have only been 6 prior case reports of giant gastric lipomas
reported in the English literature [Table 1]. Five of these cases were
excised in a manner that involved interrupting gastric continuity.
Our patient’s case is only the second report of giant gastric lipoma
excised with a continuity preserving partial gastrectomy. Due to
the endophytic nature of our patient’s lipoma, gastrotomy with
eversion was necessary in order to perform a continuity preserving
partial gastrectomy. Through the preservation of gastric continuity
via gastrotomy and primary closure, complications associated with
gastrojejunostomy are avoided.

Conclusion

Fatty tumors are rare in the gastrointestinal tract, and gastroin-
testinal lipomas must be on the differential when masses are found
shows progression in size and symptomatology, albeit over a pro-
longed period of 7 years, of a patient with an incidentally identified
giant gastric lipoma.

e 1980.

Endophytic/Exophytic

trojejunostomy Not Reported
trojejunostomy Not Reported

Not Reported
Not Reported

tial duodenectomy and Billroth II reconstruction Not Reported
lymphadenectomy and Roux-en-Y reconstruction Not Reported
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The aim of this study was to report on a rare case of symptomatic
astric lipoma with review of limited similar published cases.
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