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Abstract
Benign lipomatous lesions of the colon are generally asymptomatic. A few histologic subtypes are appreciable, but this is poorly
studied. We categorized 404 benign colonic lipomatous lesions as vascular lipoma, fibrolipoma, mucosal lipoma, or lipoma not
otherwise specified (NOS). We compared patient age and sex, tumor site and size, symptoms, whether the lesion was flat or
pedunculated, and whether an overlying epithelial lesion was present. Symptomatic cases (4%) were larger on average than non-
symptomatic ones (mean 3.70 cm vs. 1.30 cm, P < 0.0001). Lipoma NOS was commonly right-sided (P < 0.001) and commonly
had an associated epithelial proliferation (P = 0.0004). Vascular lipomas were larger (mean 1.93 cm, P < 0.0001) than other types;
they were the most commonly symptomatic, though this was not statistically significant. Mucosal lipomas were smallest on
average (mean 0.48 cm) and were not associated with any clinical syndromes. Some colonic lipomas are non-incidental. Vascular
lipomas are more often large, while lipomas NOS more often have an associated epithelial proliferation. Colonic lipomas are
generally sporadic.
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The vast majority of colonic polyps are epithelial, such as
tubular adenoma and hyperplastic polyp. As mesenchymal
polyps are much less common and generally less clinically
relevant, they have received less attention in the literature.
The most common of these is lipoma, which represents a
localized benign fatty growth of the mucosa or submucosa.
These lesions are typically small and benign, causing no
symptoms and discovered incidentally during colonoscopy.

Most case series of colonic lipomas are from the surgical
literature prior to the year 2000 [1–4], with pathology series
primarily examining autopsy cases [5]. With the increase in
screening colonoscopy since 2001 [6], incidental colonic lipo-
mas are now often encountered in biopsy specimens. Colonic
liposarcomas remain much rarer, with fewer than 20 cases
reported in the literature [7].

A few recent studies have noted particular clinicopatholog-
ic aspects of colonic lipomas, such as the observation that they
often underlie a sessile serrated adenoma/polyp [8, 9].
Additionally, intramucosal lipomas have frequently been ob-
served in patients with Cowden syndrome [10, 11]. Some
authors have also made a vague attempt to subclassify submu-
cosal colonic lipomas, as seen in case reports of colonic
Bangiolipoma^ [12] and Bfibrolipoma^ [13]. Still, a large, sys-
tematic review of benign colonic lipomas has not been under-
taken, prompting us to perform the current study.

Materials and methods

Patient cohort

With appropriate Institutional Research Board approval, we
searched the pathology departmental archives of the
University of Rochester for specimens from 1998 to 2016 that
showed a benign colonic lipomatous lesion that was observed
as a discrete, distinct lesion on colonoscopy or gross exami-
nation. We excluded cases without available original
hematoxylin- and eosin-stained slides, cases that did not ap-
pear to represent a clinically or grossly identifiable discrete
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mass lesion, cases showing benign fat but not specifically
identified as a lesion, and cases where the histologic interpre-
tation was in doubt upon re-review (including cases with scant
[< 0 . 2 cm] ad i po s e t i s s u e , c a s e s r ep r e s en t i ng
pseudolipomatosis [14], and cases representing ileocecal
valve lipohyperplasia [15]).

For each case meeting inclusion criteria, we recorded the
following data: patient age, sex, and symptoms; lesion site,
size (endoscopically or grossly, as applicable), endoscopic ar-
chitecture (flat/sessile or polypoid/pedunculated, where appli-
cable), and histologic appearance; and whether any epithelial
lesion (e.g., tubular adenoma) was microscopically associated
with the lipomatous lesion. Based on histology, the cases were
divided into four groups: vascular lipoma (more than 30% of
the lesion composed of large or ectatic blood vessels),
fibrolipoma (more than 30% of the lesion composed of fibrous
bands), mucosal lipoma (any amount of benign fat predomi-
nantly or entirely situated within the colonic mucosa), and
lipoma not otherwise specified (NOS) (benign adipose tissue
without particular distinction). This categorization was per-
formed via eyeball estimation by one of the authors (SLB)
and subsequently reviewed by another author (RSG); dis-
agreements were resolved via in-person consensus.

Statistical analysis

Clinicopathologic features were compared across the four
groups, using the Kruskal–Wallis test for continuous variables
(patient age and lesion size) and Fisher’s exact test for cate-
gorical variables (all others). Fisher’s exact test was also used
to compare flat and pedunculated polyps with regard to the
presence of an associated epithelial proliferation, and the un-
paired t test was used to compare size of symptomatic and
asymptomatic polyps. Fisher’s exact test was performed using
Astatsa software online (http://astatsa.com, Astatsa, Toronto,
ON, last accessed 09/12/2018), and the other tests were
performed using VassarStats software online (http://
vassarstats.net, VassarStats, Poughkeepsie, NY, last accessed
09/10/2018). P values of < 0.05 were considered statistically
significant.

Results

Clinical characteristics

The study cohort included 404 lesions from 395 patients,
which came from 339 biopsy/polypectomy specimens and
65 resection specimens; six patients had polyps removed dur-
ing more than one colonoscopy at different points in time.

Information on clinical presentation was available for 281
cases overall; among these, the vast majority (246; 88%) were
discovered incidentally, usually during screening

colonoscopy. The average age of the patients was 63 years,
with a slightly higher occurrence in females (217 to 187).
While most cases were discovered incidentally during colo-
noscopy or surgery for unrelated reasons, the lipomatous le-
sions were the apparent reason for medical management in 30
cases. In most of these cases (19; 63%), this simply represent-
ed prior identification of the relatively asymptomatic lipoma.
However, some patients experienced obstruction/
intussusception (4; 13%), rectal bleeding (4; 13%), abdominal
pain (1; 3%), rectal pressure (1; 3%), and a prolapse-like sen-
sation (1; 3%). Sixteen cases in our study (4%) were 4.0 cm or
larger, with seven of these causing symptoms (including the
largest, which was 7.0 cm). Symptomatic lipomas had a mean
size of 3.70 cm, compared to 1.30 cm for asymptomatic ones
(P < 0.0001).

Colonoscopy reports were available for 216 of the 339
cases removed by biopsy; among them, 71 (33%) were clini-
cally identified as a lipoma. Operative notes were available for
63 of the 65 surgical cases; five of these cases (8%) were
clinically suspected to represent lipoma, including three where
the lipoma was the lesion of interest rather than an incidental
finding.

No patients were known to have a genetic syndrome (e.g.,
Cowden syndrome), and no patients underwent workup for
any syndrome following diagnosis of their colonic lipoma.

Differences among subtypes

As summarized in Table 1, significant clinicopathologic dif-
ferences were identified among the four histologic groups.
Vascular lipoma (n = 24 [6%]; Fig. 1a) was generally the larg-
est lesion type (mean 1.93 cm, P < 0.0001); it was also the
most commonly symptomatic, though this was not statistically
significant (P = 0.12). Fibrolipoma (n = 57 [14%]; Fig. 1b)
was relatively unremarkable with regard to clinicopathologic
comparisons. Mucosal lipomas (n = 24 [6%]; Fig. 1c) were
smallest on average (mean 0.48 cm); none of the associated
patients had a clinically documented syndrome. By far the
most prevalent subtype, lipoma NOS (n = 299 [74%];
Fig. 1d) was most commonly found in females (P = 0.041),
was most commonly located in the right colon (P < 0.001),
was most commonly flat/sessile, rather than polypoid/
pedunculated (P = 0.013), and was mostly likely to be associ-
ated with an overlying epithelial lesion (P = 0.0004; see
below).

A few other noteworthy histologic findings were observed.
Four cases (two lipoma NOS, one vascular lipoma, and one
fibrolipoma) showed overlying mucosal reactive change, gen-
erally consisting of erosion/ulceration (Fig. 2a). All four were
the reason the patient received medical attention, and three
were larger than 4.0 cm. Eighteen of the 24 intramucosal li-
pomas showed an associated spindle cell proliferation
(Fig. 2b), which has recently been described in that subtype
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Fig. 1 a Vascular lipoma, with large, thick blood vessels present within
submucosal adipose tissue. b Fibrolipoma, with short bundles and
fascicles of fibrosis interspersed throughout adipose tissue. c
Intramucosal lipoma, with adipose tissue intermingled along colonic

crypts. d Lipoma NOS, composed predominantly of nondescript
adipose tissue. A sessile serrated adenoma/polyp involves the overlying
mucosa

Table 1 Clinicopathologic features of colonic lipoma subtypes

Vascular lipoma
(n = 24)

Fibrolipoma
(n = 57)

Intramucosal lipoma
(n = 24)

Lipoma NOS
(n = 299)

P value

Average age (years) 64 62 60 63 0.34

Average size (cm) 1.93 0.91 0.48 1.24 < 0.0001

Sex (male/female) 15 M: 9 F
(63%: 37%)

32 M: 25 F
(56%: 44%)

14 M: 10 F
(58%: 42%)

126 M: 173 F
(42%: 58%)

0.041

Site (right/left) 6 R: 16 L
(25%: 75%)

13 R: 43 L
(23%: 77%)

12 R: 12 L
(50%: 50%)

181 R: 107 L
(63%: 37%)

< 0.001

Symptomatic 3 yes, 18 no
(14%: 86%)

1 yes, 38 no
(3%: 97%)

0 yes, 8 no
(0%: 100%)

7 yes, 206 no
(3%: 97%)

0.12

Clinically identified as lipoma 4 yes, 17 no
(19%: 81%)

6 yes, 32 no
(16%: 84%)

0 yes, 7 no
(0%: 100%)

66 yes, 147 no
(31%: 69%)

0.068

Architecture (flat/pedunculated) 2 f, 7 p
(22%: 78%)

9 f, 7 p
(56%: 44%)

1 f, 1 p
(50%: 50%)

50 f, 19 p
(72%: 28%)

0.013

Associated epithelial proliferation 0 yes, 24 no
(0%: 100%)

4 yes, 53 no
(7%: 93%)

1 yes, 23 no
(4%: 96%)

65 yes, 234 no
(22%: 78%)

0.0004
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[11]. Seventy cases were associated with an overlying epithe-
lial proliferation; these included sessile serrated adenoma/
polyp (49, 70%), hyperplastic polyp (13, 19%), and tubular
adenoma (8, 11%). Flat lipomas were more likely than pedun-
culated one to demonstrate an associated epithelial prolifera-
tion (34/62 [55%] vs. 2/34 [6%], P < 0.0001).

Discussion

The vast majority of colonic lipomas are incidental and harm-
less, with little relevance to the patient [16]. However, roughly
4% can cause symptoms, as seen in our cases that caused
obstruction and/or rectal bleeding. Such manifestations have
previously been reported in other patients as well [16–19]. It
has been suggested that 75% of colonic lipomas measuring
4.0 cm or greater will be symptomatic [16]; our study found a
somewhat lower rate, as seven of 16 cases of that size (44%)
caused symptoms. Microscopically, a few of the symptomatic
l ipomas showed ulcerat ion and reactive change.
Pseudomalignant reactive change has rarely been described
in large intestinal lipomas, with bizarre nuclei and atypical
mitotic figures [20]; these features were not observed in our
cases, nor were florid vascular proliferations, which have also
been associated with intussuscepted colonic lipomas [21].

By subdividing the colonic lipomas in our study into four
subtypes, we were able to observe statistically significant re-
lationships between subtype and tumor size, site, architectural
appearance, and risk of associated epithelial proliferation. In
brief, vascular lipomas were more often large (and tended to
be more often symptomatic, likely due to their size), while
lipomas NOS were more often flat with an associated epithe-
lial proliferation, mostly sessile serrated adenoma/polyp.
These associations currently represent little more than

observed curiosities, but future study may elucidate additional
clinically important relevance to subtyping colonic lipomas.

Along these lines, it has been suggested that patients with
intramucosal colonic lipomas may have Cowden syndrome.
Approximately one third of the intramucosal lipomas studied
by Caliskan et al. [11] came from patients with known or
suspected Cowden syndrome. While none of the patients in
our study with intramucosal lipomas were known to have
Cowden syndrome, they did not undergo focused screening
or genetic testing. No other syndromes have been proven to
correlate with unusual forms of colonic lipoma, though case
reports of multiple colonic lipomas in the same patient (with
[22, 23] and without [24] associated gastrointestinal stromal
tumors) suggest the possibility of an as-yet-undiscovered
syndromic association, potentially with familial multiple
lipomatosis [23]. By definition, none of the polyps in this
study categorized as anything other than Bmucosal lipoma^
contained a component of intramucosal adipose tissue.

Of note, the term Bangiolipoma^ has occasionally been
used in the literature to describe lipomas with a prominent
vascular component in the colon [12] or stomach [25]. We
instead employed the term Bvascular lipoma^ to avoid confu-
sion with soft tissue angiolipoma, which is a unique and often
multifocal soft tissue neoplasm [26, 27].

One limitation in this study is that the majority of speci-
mens (84%) were sampled by biopsy or polypectomy, rather
than full surgical resection. As a result, some of the lipomas
may have been undersampled, potentially leading to
miscategorization if a key component (e.g., fibrous bands)
was underrepresented. Such a limitation can of course occur
in any attempt to categorize specimens based on biopsy sam-
pling. We strove to minimize the impact of this limitation by
excluding cases with minimal tissue for evaluation (less than
0.2 cm in greatest dimension). None of the biopsied cases
went on to full resection.

Fig. 2 aUlceration of a large, symptomatic lipoma, with reactive/reparative change extending into the lesion. b Bland spindle cell proliferation within a
colonic intramucosal lipoma
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In summary, lipomas in the colon are common and benign,
but a minority can become large and even cause symptoms,
necessitating resection. They can be subtyped based on histo-
logic appearance, which bears some relationship to their clin-
icopathologic presentation and may potentially suggest the
presence of a genetic syndrome.
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