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Case Report

A man age 59 years with ulcerative colitis—associated
primary sclerosing cholangitis presented to the clinic
for his annual colonoscopy with surveillance biopsies.
The patient was receiving oral mesalamine, and the pri-
mary sclerosing cholangitis was in clinical remission at
that time. The patient did not have a history of colonic
dysplasia, but adenomatous colonic polyps were diag-
nosed the previous year. There was no personal or family
history of neurofibromatosis type 1 (NF-1), Cowden
syndrome, or multiple endocrine neoplasia type 2b
(MEN 2b). At the time of colonoscopy, the ileal and
colonic mucosa appeared to be normal. A 3-mm sigmoid
polyp was removed by a cold biopsy, and additional
biopsies were obtained from the surrounding mucosa.

Histologically, hemotoxylin and eosin stains
showed a polypoid fragment of colonic mucosa that
had a bland spindle cell proliferation with elongated
nuclei, abundant dense eosinophilic cytoplasm, and
inconspicuous cell borders within the lamina propria
(Figure 1). No nuclear pleomorphism or mitotic activ-
ity was present. Immunostaining showed that the
spindle cells were strongly S-100—positive (Figure 2)
and negative for Claudin-1, epithelial membrane anti-
gen (EMA), CD117, and CD34 (the immunopheno-
type for Schwann cells). There was no dysplasia in the
mucosa surrounding the polypectomy site. The final
diagnosis was mucosal Schwann cell hamartoma.

The patient was counseled to continue annual colo-
noscopies with surveillance biopsies in light of his inflam-
matory bowel disease (IBD).
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Figure 1. Histologic features of a mucosal Schwann cell
hamartoma. A low-power view of hematoxylin and eosin—
stained colonic mucosa demonstrated bland spindle cell
proliferation with elongated nuclei and dense eosinophilic
cytoplasm, which is consistent with Schwann cell proliferation.

Figure 2. Immunohistochemical features of a mucosal
Schwann cell hamartoma. A high-power view using the S-100
immunostain showed strongly positive staining spindle cells.
Other stains for Claudin-1, epithelial membrane antigen,
CD117, and CD34 were negative.
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Discussion

Herein, we report the first case of a mucosal Schwann
cell hamartoma in a patient with ulcerative colitis. It is
unclear whether the patient’s underlying IBD contributed
to the development of this lesion, but the patient’s clinical
course had been uncomplicated to date, and the natural
history of this lesion is typically benign.

Benign nerve sheath tumors are not uncommon
in the skin or soft tissue; however, involvement of the
gastrointestinal tract is uncommon. Although there are
common histologic features of neural tumors, the immu-
nostaining pattern is necessary to differentiate them from
each other. The mucosal Schwann cell hamartoma is one
variant of these tumors that has been recently described.'

The differential diagnoses of neural lesions of the colon
include schwannomas, neurofibromas, perineuriomas, gan-
glioneuromas, and granular cell tumors.! Of these lesions,
neurofibromas and mucosal neuromas are associated with
NEF-1 and MEN 2b, respectively.* Additionally, ganglio-
neuromas have been associated with Cowden syndrome.’
In 2009, the term mucosal Schwann cell hamartoma was
proposed to describe polypoid lesions that are histologi-
cally characterized by neural proliferation in the absence
of ganglion cells and occur in the absence of one of the
aforementioned inherited syndromes."

Gibson and Hornick’s series of 26 cases is the largest
published series of mucosal Schwann cell hamartomas
to date and provides several helpful clinicopathologic
associations.! Most of the polyps in this series were small,
ranging from 1-6 mm (mean, 2.5 mm), and were pre-
dominantly distributed in the left colon (n=22), with the
greatest concentration in the rectosigmoid colon (n=15).
Histologically, the polyps displayed diffuse proliferation of
spindle cells in the lamina propria that was not clearly dis-
cernible when compared with 5 neurofibromas. However,
immunohistochemistry showed strong staining for S-100
in almost all cells in the Schwann cell hamartomas and a
paucity of axons on neurofilament protein (NFP) staining.
In contrast, the neurofibromas had less intense staining for
S-100 and a higher concentration of NFP-positive axons.
Importantly, at follow-up, recurrent neural polyps did not
develop in any of the patients. Since Gibson and HornicK’s
initial description of mucosal Schwann cell hamartomas,
2 additional cases have been reported, each with similar
clinical profiles, including a benign natural history.'?

The differentiation in our patient’s lesion from
other diagnostic considerations was dependent on
pathologic analyses, including immunohistochemistry.
Distinguishing schwannomas from Schwann cell ham-
artomas is often challenging in that both types of lesions
are diffusely and strongly positive for S-100; however,
schwannomas are also notable for the presence of

peripheral cuff-like lymphoid aggregates with germinal
centers and are composed exclusively of Schwann cells.
Additionally, schwannomas are typically found in the
stomach and are rarely colonic.”

Neurofibromas, which are more commonly found in
patients with NF-1, tend to occur in the stomach and
jejunum and often exhibit scattered axons.® Hochberg and
colleagues reported that 30 (77%) of 39 patients with a
gastrointestinal tumor had a neurofibroma; the others had
leiomyomas.® Therefore, when a colonic neurofibroma is
found, NF-1 should be considered; however, the easily
recognizable cutaneous neurofibromas make it unlikely
that this would be the primary clinical presentation.
Immunochemically, cells are positive for CD34, which
helps differentiate them from schwannomas.”

Perineuriomas can show entrapment of colonic crypts
similar to that of mucosal Schwann cell hamartomas but are
S-100-negative, EMA-positive, and variably express the tight
junction-associated protein Claudin-1.° Clinically, these
lesions can present as intestinal masses in addition to colonic
polyps, but, fortunately, the prognosis remains benign.

Ganglioneuromas are composed of ganglion cells,
nerve fibers, and axons, which are readily detectable with
S-100 and NEFP staining. They have been described in mul-
tiple inherited genetic syndromes, including Cowden syn-
drome, NF-1, and MEN 2b.>!° However, in a retrospective
study of 28 patients in whom a ganglioneuroma polyp was
diagnosed, no recurrent tumor or finding consistent with a
genetic syndrome developed in any of the 16 patients who
had a mean 8-year follow-up.'® Instead, these disease asso-
ciations were seen in those patients with diffuse ganglio-
neuromatosis, described as poorly demarcated intramural
or transmural proliferations.

One final consideration, and a more common type
of mesenchymal tumor, is the gastrointestinal stromal
tumor (GIST). The ability to distinguish a GIST from a
Schwann cell hamartoma is critical because, unlike neural
tumors, GISTs have malignant potential. Moreover, there
is a clear association between GISTs and NF-1."" GISTs
are also often S-100—positive, but, importantly, they have
characteristic antibodies to ¢-Kit/CD117, which distin-
guish them from mucosal Schwann cell hamartomas.

In conclusion, we describe a patient with ulcerative coli-
tis who was incidentally noted to have a mucosal Schwann
cell hamartoma at the time of surveillance colonoscopy. To
our knowledge, this is the first description of this mucosal
abnormality in a patient with IBD. Clinically, this lesion has
a benign natural history and no apparent association with
one of the inherited polyposis syndromes. The differential
diagnosis of neural tumors is broad, and accurate diagnosis
of a mucosal Schwann cell hamartoma is dependent on
histologic demonstration of a lack of axons and immunohis-
tochemically by strong staining for S-100 protein.
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The term Schwann cell hamartoma was first proposed
in 2009 by Gibson and Hornick to describe a group of
lesions that were previously referred to as neurofibromas
or neuromas.' Schwann cell hamartomas are a group of
colorectal polyps that are composed of pure Schwann
cell proliferation confined to the lamina propria.
Endoscopically, Schwann cell hamartomas appear as
sessile polyps in the colorectum. Histologically, poorly
circumscribed lesions with spindle cell proliferation are
observed. Cells stain strongly positive for S-100. Impor-
tantly, these lesions are not associated with inherited
syndromes, such as neurofibromatosis type 1 (NF-1)
and multiple endocrine neoplasia type 2b (MEN 2b),
in contrast to several other peripheral nerve tumors.'
Since Gibson and Hornick described Schwann cell
hamartoma, several case reports have been published.'
The clinical course seems to be benign, as no recurrent
lesions have been reported.
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Differential Diagnosis

Different mesenchymal and neural tumors need to be
considered in the differential diagnosis. Many different
gastrointestinal mesenchymal mucosal and submucosal
polyps have been described in the literature; however,
many still remain unclassified. Gastrointestinal stromal
tumors are also included in the differential diagnosis, but
when they invade the mucosa, they are usually large and
malignant, and they generally present as a mass with or
without mucosal ulceration rather than as a polyp.>® To
diagnostically classify the lesion, immunohistochemical
staining of the tissue is undoubtedly necessary.

A few more common lesions that should be considered
in the differential diagnosis of a Schwann cell hamartoma
and that can present as a mucosal polyp include a perineu-
rioma, which consists of spindle cells but stains uniformly
negative for S-100; a ganglioneuroma, which consists of
S-100—positive spindle cells admixed with ganglion cells; a
granular cell tumor, which consists of S-100—positive cells
intervened by fibrous septae; and a leiomyoma, which is a
well-circumscribed, smooth muscle cell tumor.®

Several more peripheral nerve tumors also can be
considered in the differential diagnosis of Schwann cell
hamartomas. Schwannomas are encapsulated benign
peripheral nerve tumors consisting of S-100—positive
cells. Neurofibromas are tumors usually originating from
small superficial nerves that are composed of elongated
cells intermixed with collagen bundles or mucin, and not
all of the compounds stain positive for S-100. Malignant
peripheral nerve sheath tumors are spindle cell sarcomas
that most commonly arise from large nerve trunks.” A
traumatic neuroma, which is a non-neoplastic nerve
tumor that develops due to a hyperproliferative response to
chronic friction or irritation, trauma, or surgery is another
type of peripheral nerve lesion. Traumatic neuromas consist
of proliferating fascicles with disrupted axons that are less
well myelinated than those in the parent nerve.”® Muco-
sal neuromas are lesions that are most commonly found
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on the tongue and lips and are strongly associated with
MEN 2b.° In conclusion, the most important consider-
ation in the differential diagnosis should be the exclusion
of lesions that are malignant or premalignant and that are
associated with inherited syndromes.

Neis and colleagues describe a case of mucosal Schwann
cell hamartoma in a patient age 59 years with ulcerative coli-
tis (UC) and primary sclerosing cholangitis.” This is the first
case of mucosal Schwann cell hamartoma in a patient with
UC reported in the literature. Whether the underlying UC

contributed to the development of the lesion is unclear.*
Inflammation and Immunosuppression

UC is within the spectrum of inflammatory bowel disease
(IBD). IBD has been associated with the development of
colorectal carcinoma and lymphoma, among other malig-
nancies. Two main links associated with carcinogenesis exist
between IBD and tumor formation: chronic inflammation
and the use of immunosuppressive agents. '’

The mechanisms that promote carcinogenesis in an
inflammatory environment are related to inflammation-
induced changes in cytokines, growth factors, reactive oxy-
gen species, and miRNA signatures, among other cellular
processes.''? As a consequence, both genetic and epigenetic
changes take place that can eventually result in cancer devel-
opment.'! Systemic but also local chronic inflammation
can promote carcinogenesis. The former has been described
in rheumatoid arthritis, for example.”® In IBD, however,
systemic inflammation does not seem to play a role; rather,
chronic local inflammation may be associated with carcino-
genesis in this disease entity."

In addition, immunosuppressive medication might
facilitate the escape of tumor cells from the immune system
and support the growth of latent tumors. Also, immuno-
suppressive agents can diminish antiviral response against
carcinogenic viruses, thereby creating, for example, a theo-
retical increased risk of cervical cancer in a woman positive
for human papillomavirus. A clear association between the
use of immunosuppressive agents and carcinogenesis has
been shown in patients who have received an organ trans-
plant.® Whether this association is also relevant in patients
with IBD remains very controversial.

In general, most autoimmune diseases are associated
with an increased risk of cancer. Associations between
several autoimmune diseases of the nervous system and
carcinogenesis have been described as well. Patients with
multiple sclerosis, a chronic autoimmune disorder targeting
the myelin sheaths of nerves in the central nervous system,
are at increased risk for the development of brain tumors.
Interestingly, these patients seem to have a decreased risk
of solid tissue tumor development. For other autoimmune
disorders of the peripheral nervous system, such as Guillain-

Barré syndrome, myasthenia gravis, and Lambert-Eaton syn-
drome, a converse association has been described. In these
diseases, the autoimmunity seems to be a paraneoplastic phe-
nomenon.'? Whether chronic inflammation might influence
the development of peripheral nerve tissue neoplasms is not
clear. As mentioned above, traumatic neuromas have been
described at sites of tissue injury, and the formation of these
neuromas seems to be mediated by the processes of continu-
ous inflammation and nerve regeneration. These traumatic
neuromas, however, are not true neoplasms but hyperplastic
regenerative responses of injured nerves.”® Whether develop-
ment of mucosal Schwann cell hamartoma can be mediated
by inflammation remains unknown as well.

Conclusion

The case presentation by Neis and colleagues elegantly
illustrates the importance of recognizing mucosal polyps
that have origins that differ from the more common adeno-
matous lesions found in gastrointestinal mucosa. Many
mucosal lesions of mesenchymal and neurogenic origin
are benign; however, it is important to identify malignant
and premalignant lesions and to define lesions associated
with inherited syndromes, such as NF-1. Whether the
development of mucosal Schwann cell hamartoma can be
triggered by inflammation in IBD remains unclear. No
malignant transformation or recurrence of this lesion has
been reported; therefore, it seems reasonable to forego extra
interventions following diagnosis.
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