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Abstract

Intestinal perineuromas (IPs) are a relatively recently described, under-recognized, mixed epithelial-mesenchymal
lesion that can clinically present as a polypoid lesion on screening colonoscopy. Since they are frequently
associated with epithelial polyps (hyperplastic polyps, sessile serrated adenomas/polyps), an overlooked diagnosis
of an additional spindle component could possibly lead to IPs potentially being underreported. Distinguishing this
entity from other spindle cell neoplasms of the gastrointestinal tract is also important. We present the largest case
series of IPs to our knowledge, confirming that they are often left-sided and only rarely occur in the absence of an
epithelial component. Increased awareness of IPs among gastroenterologists and pathologists and a heightened
approach of examining the underlying stroma of epithelial serrated polyps will lead to better recognition of these
benign polypoid lesions.
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Introduction
An increase in screening colonoscopies over the past decade has led

to the recognition of several benign mesenchymal or mixed epithelial-
stromal polyps, one of which is intestinal perineuroma (IP) (formerly
known as benign fibroblastic polyp of the colon) [1-8]. Histologically
these lesions are mucosal proliferations composed of bland spindle
cells and have been reported to have an increased tendency to occur in
the rectosigmoid colon [2-8]. Both hyperplastic polyps (HPs) and
sessile serrated adenomas/polyps (SSA/Ps) can exist concurrently with
IPs [2-10].

Immunohistochemical stains for Glut-1, claudin-1, and epithelial
membrane antigen (EMA) are useful in distinguishing these lesions
from other spindle-cell proliferations [2-4,6-10]. Compared to their
epithelial counterparts, IPs remain an under-recognized and an
underreported entity that have only recently been described. We
present to our knowledge, the largest series of IPs and report their
available clinicopathologic and immunohistochemical features along
with their coexisting epithelial proliferations [1-10].

Methods
With institutional review board approval, seventy-eight cases of

intestinal perineuriomas were collected over an eight-year period from
2009 to 2017. These cases were identified through a query of our
surgical pathology laboratory information system for the key words
“benign fibroblastic polyp” or “intestinal perineurioma” and “biopsy”.
Cases were also identified during routine daily sign out or at our
institutional gastrointestinal pathology consensus conference.
Hematoxylin and eosin (H&E) stained slides and existing
immunochemical markers (n=14 cases) performed as part of the
original diagnostic workup were blindly re-reviewed and confirmed by

a gastrointestinal pathologist (ARH) who was provided the slides but
not the diagnosis.

A real-time re-review was performed at a multiheaded microscope
and the diagnosis was then ultimately compared to that in the
laboratory information system by two of the study participants (SB,

NP) at the time of re-review. The available immunohistochemical
stains were also re-reviewed blinded to the reported results. No
additional immunohistochemical stains were performed at time of re-
review. The goal was to collect clinicopathologic data including age,
gender, site, and associated epithelial polyp(s).

Results

Clinicopathologic features
A total of 79 IPs were identified in 78 cases, with one case

containing two IPs at two separate sites (ascending and transverse
colon). The median age of the patient cohort was 61 years (range
30-85) with a slight female predominance (35 males and 43 females).

IPs were found most commonly in the distal colon (n=40, 51%),
followed by proximal colon (n=22, 27%), transverse colon (n=9, 11%),
and rectum (n=8, 10%). Most IPs were associated with a HP (n=48,
61%), followed by a SSP/A (n=26, 33%). Only 6% (n=5) did not
demonstrate an overlying HP or SSP/A, instead showing normal
overlying intestinal epithelium.

The distribution of the associated polyp by location is as follows:
proximal colon (18% HP, 77% SSP/A, 1% no overlying epithelial
polyp), transverse colon (78% HP, 22% SSP/A), distal colon (73% HP,
18% SSP/A, 10% no overlying epithelial polyp), and rectum (100%
HP). The age, sex, distribution, and associated polyps with IPs are
outlined in Table 1.
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Site Total Male Female
Age (years)
(Average, Range)

Proximal (Ascending, Right,
Cecum, Hepatic Flexure) 22 12 10 61 (37-78)

HP 4 4 0 58 (53-61)

SSP/A 17 8 9 62 (37-78)

- 1 0 1 60

Transverse 9 4 5 68 (47-85)

HP 7 3 4 71 (50-85)

SSP/A 2 1 1 58 (47-69)

- 0 0 0 -

Distal (Descending, Left,
Sigmoid) 40 18 22 60 (30-79)

HP 29 11 18 62 (50-76)

SSP/A 7 4 3 60 (50-76)

- 4 3 1 61 (55-64)

Rectum 8 2 6 60 (51-65)

HP 8 2 6 60 (51-65)

SSP/A 0 0 0 N/A

- 0 0 0 N/A

Table 1: Distribution of intestinal perineuromas by age, sex, and
location, HP=Hyperplastic polyp; SSP/A=Sessile serrated polyp/
adenoma; (-) no associated epithelial polyp.

Light microscopy
All IPs were limited to the lamina propria and were well-

demarcated without infiltration (Figure 1). Histologically, they
consisted of a spindle cell proliferation with uniform, spindled-shaped
cells with scant eosinophilic cytoplasm and bland nuclear features.
Mitotic figures were rare to absent. The spindle cell expansion of the
lamina propria displaces the normal constituents of the lamina propria
including the colonic crypts and lymphoid cells.

The displacement of the lymphoid cells may impart an impression of
a superficial lymphoid infiltrate or aggregate (Figure 1). Adenomatous
dysplasia was not identified in any of the epithelial components.
Fourteen cases (18%) had immunohistochemical markers utilized at
time of initial diagnosis. Stains used either in combination or alone
included CKIT (CD117), S-100 protein, smooth muscle actin (SMA),
CD34, epithelial membrane antigen (EMA), neuron specific enolase
(NSE), and/or GLUT1.

The most commonly utilized stain was S-100, which was performed
on 12 cases (86% of stained cases) and was negative in all 11 cases
(91.7%) deemed evaluable. EMA was utilized five times (36% of
stained cases) and was positive in four of these cases (80%) (Figure 2).

Figure 1: Three examples of different intestinal perineuriomas at
low, intermediate, and high magnification. All of the examples
demonstrate expansion of the lamina propria with displacement of
the colonic crypts by a spindle cell proliferation. At intermediate
and high-power the spindle cell proliferation is composed of
cytologically bland spindle cells with eosinophilic cytoplasm and
elongated nuclei. No cytologic atypia or mitoses are seen.
Occasionally, the normal lymphoid cells within the lamina propria
are displaced as in the bottom example (H&E, original
magnification 40x, 100x, 200x, and 400x).

Figure 2: Results of immunohistochemical stains on IPs and
representative examples of positive and negative staining in IPs.

Discussion
IPs are an often under-recognized mesenchymal proliferation

occurring in the lamina propria of the colon, and often found in
association with a serrated epithelial polyp [2-10]. The histologic
features of IPs are quite unique and uniform and can typically be
diagnosed without the use of immunohistochemical stains or other
ancillary studies. IPs are characterized by a bland spindle cell
proliferation limited to the lamina propria that distorts the crypt
architecture [2-10]. The spindled cells have eosinophilic cytoplasm,
indistinct cell borders, and oval to fusiform nuclei with small,
inconspicuous nucleoli [2-10]. The cells lack pleomorphism and
significant mitotic activity [2-10].
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Similar to prior studies [2-10] approximately half of the IPs
identified in the current cohort were located in the distal colon. IPs can
be associated with serrated epithelial proliferations, and more than half
of the IPs in this study was associated with a hyperplastic polyp. One
third of our cases of IPs were identified in association of SSP/As, a
finding similar to previous studies [2-10]. The average age was in the
sixth decade, which is also similar to previous studies [2-10]. There was
however only a slight female predominance identified within our
clinical cohort. Unlike the prior studies, [2-10] we had two intestinal
perineuriomas in one patient, which has not been reported before, to
our knowledge. The majority of IPs were identified based on
morphology alone, while immunohistochemical markers were more
often utilized to exclude other mesenchymal polyps, primarily mucosal
Schwann cell hamartoma [11]. The exact pathogenesis of IPs is not
entirely clear, but recent evidence suggests that they may harbor BRAF
mutations and there may be a mesenchymal-epithelial interaction
which causes the pericryptal fibroblasts to become modified and
proliferate [9-10].

While originally termed benign fibroblastic polyp of the colon, these
polyps were found to express markers of perineural differentiation
including GLUT1, EMA, and claudin [1,2,4,7], which essentially led to
their re-classification as intestinal perineurioma [2,7,8]. Four of five of
the cases in our study identified with prior EMA staining were EMA
positive, but it is well known that this marker can demonstrate very
focal and weak staining. The staining may also depend on the antibody
which is used, the methods of antigen retrieval, and the antibody
concentration [7,8,15]. In practice, this marker is too unreliable to be
routinely used for diagnosis. GLUT1 is also commonly positive in IPs;
it was only utilized once in our series and was positive. Similar to
previous studies, S-100 protein was uniformly negative in all evaluable
cases (eleven cases overall) in our series. This stain does allow
separation from other neural proliferations, especially mucosal
Schwann cell hamartoma, as discussed below [11]. Interestingly, one of
four of our cases demonstrated CD34 positivity, which has been
reported as rarely occurring in IPs [4,5].

The histologic differential diagnosis of IPs includes other spindle
cell proliferations that may present as mucosal polyps within the
gastrointestinal tract, including leiomyomas, ganglioneuromas, and
mucosal Schwann cell hamartomas. Leiomyomas of the muscularis
mucosae of the colon and rectum have a predilection for the
descending colon, sigmoid colon, and rectum. These lesions arise from
the muscularis mucosae, whereas IPs are seen within the lamina
propria of the mucosa. Cytologically, leiomyomas are composed of
spindled cells with deeply eosinophilic cytoplasm and cigar-shaped
nuclei arranged in intersecting fascicles. If necessary,
immunohistochemical stains for desmin or smooth muscle actin may
be utilized in the differential, as they will be strongly and diffusely
positive in leiomyomas and negative in IPs [12]. Ganglioneuromas
may present as solitary or multiple diminutive mucosal polyps from
the stomach to the colon. The key distinguishing feature is the presence
of ganglion cells in a Schwannian stroma. If there is a paucity of
ganglion cells, S-100 protein will highlight the spindled, Schwannian
stroma in a ganglioneuroma and will not be expressed in an IP [13].
Perhaps the most challenging differential diagnosis for IP is mucosal
Schwann cell hamartoma, which is a relatively recently described
benign mesenchymal polyp of the colon. These lesions also tend to
occur in the lamina propria and are incidentally identified at screening
colonoscopy as mucosal polyps, without any known association with
any known inherited syndromes [11]. In comparison with IPs, these
are not associated with serrated epithelial lesions and are uniformly

S-100 protein positive [11]. Although gastrointestinal stromal tumor
(GIST) is a spindled cell lesion in the gastrointestinal tract, they tend to
be mural based lesions, are uncommon in the colon, and are not
typically identified on screening colonoscopy as polyps within the
colorectum. Additionally, GIST is uniformly positive for CD117 and/or
DOG1 while IPs are uniformly negative for these markers [14,15].

Conclusions
Our large case series confirms that IPs are most commonly located

in the left colon, associated with hyperplastic polyps, and have a slight
female predominance. Based on our institutional experience,
immunostains were rarely performed, are more often used to exclude
other mesenchymal polyps, and are not necessary to make this
diagnosis as compared with other mesenchymal polyps. If a
pathologist is aware of this entity or has seen examples of IPs, the
diagnosis is typically straightforward and does not require ancillary
testing or staining. While benign in nature, heightened awareness of
their existence allows pathologists to include mesenchymal tumors as
part of their differential diagnosis for intestinal polyps. Educationally,
these polyps highlight to residents and pathologists alike the
importance of examining the underlying stroma of an epithelial
serrated polyp for an additional spindle cell proliferation or
mesenchymal component.
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