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Abstract: Granular cell tumors (GCTs) are uncommon neoplasms that occur in various organs, including

the integumentary system, respiratory tract, and gastrointestinal tract. Colonic granular cell tumors are rare

and account for less than 0.5% of soft tissue tumors. The gross endoscopic diagnosis of colonic tumors can be challenging due to their
submucosal predominance, and advanced endoscopic techniques are necessary for diagnosis and management. We present a right-
sided granular cell tumor resected en bloc during colonoscopy and hypothesize that colonic granular cell tumors have a higher affinity
for the right colon. The aim of this paper is to review the literature on granular cell tumors of the colon and assess the clinical and
pathological characteristics, diagnosis, and management of granular cell tumors of the colon.
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Introduction

Granular cell tumors (GCTs) are uncommon neoplasms deriving from Schwann cells and most predominantly presenting
as small, mobile soft tissue nodules. These tumors can occur in various organs, including the integumentary system,
respiratory tract, and gastrointestinal tract. Colonic granular cell tumors are rare and account for less than 0.5% of soft
tissue tumors.! They are usually benign, but a couple malignant cases have been reported. Endoscopically, granular cell
tumors usually resemble common submucosal lesions, and their small size makes them impossible to classify with
preoperative workup. We hypothesize that colonic granular cell tumors have a higher affinity for the right colon. The aim
of this paper is to review the literature on granular cell tumors of the colon and assess the clinical and pathological

characteristics, diagnosis, and management of granular cell tumors of the colon.

Materials and Methods

Clinical Presentation

A 69-year-old female with a history of hypertension and osteoarthritis presented for diagnostic colonoscopy after
a positive cologuard. A well-prepped colonoscopy revealed a 15 mm well-circumscribed, firm, yellow-tinged, submu-
cosal nodule with normal overlying mucosa within the cecum and grade II internal hemorrhoids. A single-piece hot-snare
polypectomy was used for en-bloc resection, and clips were placed to close the defect. Pathological evaluation revealed
healthy mucosa and submucosa with proliferation of polygonal to slightly spindled cells containing granular eosinophilic
cytoplasm and minimal nuclear atypia. Subsequent immunohistochemical staining revealed positive staining for S100
and CD68, and negative staining for SMA, CD117, and DOG-1. A PAS-D stain was also positive. Morphological and

staining characteristics were diagnostic of a granular cell tumor. The patient was recommended to undergo routine

Open Access Surgery 2023:16 115119 115
Received: 30 August 2023 © 2023 Aggarwal et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT Php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the

Accepted: 7 December 2023
Published: 20 December 2023

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


https://youtu.be/bvisc9qCeKM
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Aggarwal et al Dove

surveillance colonoscopy in 3 years. After discussing unique pathology, written informed consent to have case details
published was granted by the patient. Institutional consent was not required to publish case details.

Review of Literature

Literature review from January 2000 to November 2022 was performed using the electronic database OVID Medline.
Keywords used were: granular cell tumor, colonoscopy, colon, and rectum. Retrospective studies and case reports in
English were assessed for applicability. Exclusion criteria included GCTs located outside the colon and rectum.
Additional studies were included when appropriate. Prior colorectal GCT studies were evaluated for age, indication
for colonoscopy, location within the colon, size, gross morphology, immunohistochemical staining, management, and
recurrence. Studies that did not provide half of these categories were excluded.

Results

A total of 14 studies pooled a total of 155 patients with colonic granular cell tumors, most of which were found on
routine screening colonoscopy (Table 1). Age ranged from 27 to 70 years old, with an overall higher incidence in males.
Morphologically, the smallest lesion was a 2 mm pale sessile lesion, and the largest was 2.1 cm and submucosal. A total
of 124 lesions were in the right colon, 7 in the transverse and descending colon, 3 in sigmoid, and 15 in rectum. Granular
cell tumor was diagnosed on immunohistochemical presence of S100+. Other stains found in GCT are CD68, neuron-
specific enolase, SCOX10, and PAS. Endoscopic management included snare, mucosal lift, submucosal biopsy, and
submucosal resection, and recurrence was rare and seen with positive mucosal or submucosal margins. Although some
authors cite malignant cases outside the gastrointestinal tract, in our review no mortality was found as a sequela of
colonic granular cell tumor.

Discussion

While the incidence of GCT is low, endoscopists should be aware of GCT in their differential diagnosis for submucosal
lesions, especially in the right colon. GCT was originally named myoblastoma in 1926 by Abrikosoff and has since been
called by various names, including granular cell glioblastoma, Abrikosoff’s tumor, and granulosa schwannoma.”> GCTs
arise from Schwann cells, which form the myelin sheath that surrounds nerve fibers. The tumors are usually well-
circumscribed and appear granular due to the accumulation of cytoplasmic granules.' Histologically, the tumor cells are
polygonal in shape, with eosinophilic cytoplasm containing small, uniform, round nuclei. A positive immunohistochem-
ical staining for S100 protein confirms the neural origin of the tumor.”

In our study, colonic GCTs were found in adults between the ages of 27 and 70 and without any significant sex
predominance. Pre-endoscopic diagnosis of GCT of the colon is challenging due to its small size, rarity, and nonspecific
clinical features. Imaging studies such as computed tomography (CT) and magnetic resonance imaging (MRI) rarely help
to identify the location and extent of the tumor. Given the small size of colonic GCT, endoscopic ultrasound is typically
most helpful only within the rectum and to characterize previously localized submucosal lesions. However, it is not
specific and cannot differentiate GCT from other types of colon tumors such as carcinoid or leiomyoma. Patients in our
study were found to have incidental granular cell tumors during routine colonoscopy. Endoscopically, the tumor may
appear as irregular surfaced sessile polyp if infiltrative, or as an encapsulated submucosal mass with smooth healthy
mucosa. Hence, the overlying mucosa may be ulcerated if infiltrative or intact if encapsulated. The gold standard for
diagnosis is immunohistological examination obtained with snare polypectomy, endoscopic mucosal resection, or
endoscopic submucosal dissection. Immunohistochemical staining for S100 protein, CD68, and neuron-specific enolase
confirms the diagnosis of GCT.” Morphologically, tumor cells are arranged in nests, cords, or sheets and are separated by
thin fibrous septa.’

Despite their predominantly benign nature, accurate recognition and application of advanced endoscopic techniques
for submucosal lesions are necessary for the pathological diagnosis and management of GCT. Although GCTs are
commonly benign lesions, malignant transformations are associated with a high risk of recurrence and mortality of 40%.
Based on soft tissue GCT, the Fanburg-Smith histological criteria are used to characterize malignancy potential and
include six histopathological elements: pleomorphism, high nuclear to cytoplasmic ratio, vesicular nuclei with prominent
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Table | Results

Study N | Age Indication Sex Location Morphology Size (cm) Immunohistochemical Workup | Management | Recurrence
Reference Stain
[2] 2 54, 64 Cologuard + n/a AC Sessile/polypoid 0.9, 0.6x0.2x0.1 S100+, PAS+ n/a Cold snare x 2 | No recurrence
and submucosal
[3] 11| 27-60 Incidental 5F, 6M 2 cecum, 3ICV, 5 AC, | | Submucosal 0.4 to 1.2 (0.81) S100+ EUS 4 EMR, 7ESD | No recurrence
rectum 10/11 complete
path resection
[n 30 | 39-66 (50) n/a 5F, 22M 13 cecum, 6 AC,3HF 2 | 6 sessile, 6 0.2 to 1.3 (0.43) S100, CDé8, NSE, n/a 23/30 EMR 2 recurrence
TC, I DC, I SC, 2 submucosa, |8 SCOXI10 Incomplete
rectum mucosa/ resection
submucosa
[4] 2 59, 61 Incidental F AC Submucosal 06, 1.8 S100 ESD ESD, EMRr No recurrence at
vertical 24 months
margin +
[51 21 45 n/a 2.2M to 10 cecum, 5 AC, 2 SC, 12 submucosal; 9 | 0.6 S100 n/a n/a n/a
F 4 rectum sessile/
submucosal
[6] | 49 Incidental M 8 mm cecum and 3 mm | Submucosal, 08, 0.3 S100, PAS n/a EMR, biopsy n/a
AC sessile
[71 | 43 Incidental M Cecum (and pancreas) Submucosal 1.5 S100, PAS MRI/PET EMR None at | year
[8] | 70 Incidental M Cecum Sessile/ 0.3 S100, PAS+ nla EMR nla
submucosal
[9] | 47 Incidental M AC Submucosal <| S100, NSE-, PAS n/a EMR n/a
[10] | 46 Incidental M ICV Submucosal 2.1 S100 EUS Submucosal n/a
biopsy
[l | 52 Incidental M DC Sessile and 1.5 S100, NSE+, PAS n/a EMR n/a
submucosal
[12] 67 | 10-64 (48) 34 asymptomatic 32M:29F | 69 right colon (8 appy, 43, <15 13, 1-2; S100, SOX10, CDé68 nla 62 endo, 17 n/a
25 symptomatic (| abd 27 cecum, 3 ICV, AC 7,>2 surgery (8
pain, 6 gib, 6 appy, 4 27, HF 1); TC 5, DC 5, indication
change bowel habits, 8 rectum 7 other than
nonspecific) GCT)
[13] | 59 Asymptomatic M Rectum Sessile and 0.8 S100, PAS n/a RBL/elastic n/a
submucosal band ligation
[14] | 55 Incidental M AC Submucosal/ 1.1 S100, CDé8 nla Hot snare n/a
semi-
pedunculated

Abbreviations: ICV, ileocecal valve; AC, ascending colon; HF, hepatic flexure; TC, transverse colon; DC, descending colon; SC, sigmoid colon; EUS, endoscopic ultrasound; EMR, endoscopic mucosal resection; ESD, endoscopic

submucosal dissection; RBL, rubber band ligation.
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nuclei, necrosis, spindling, and mitotic activity greater than 2 mitoses/10 high-power field at 400x magnification. Benign
GCT lesions only display focal pleomorphism, whereas atypical GCT include up to 2 of the 6 Fanburg-Smith elements.
Histologically malignant GCTs are diagnosed when 3 more of the criteria are displayed.'> Given the poor outcomes
associated with malignant transformation, it is necessary for endoscopists to safely resect these lesions and for
pathologists to appropriately classify them.

Granular cell tumors of the colon occur in any part of the colon, but they seem to have a higher affinity for the right
colon. Our study found 123/154 patients had right-sided lesions, followed by rectum, transverse, descending, and
sigmoid colon. Several case reports have reported a higher incidence of these tumors in the right colon. Take et al
retrospective study found 10 out of 11 patient with right sided granular cell tumors.> The reason for predominance of
these soft tissue tumors to the right is unclear, but it may be related to the neurological and/or embryological differences
between the right and left colon. Furthermore, in our study the endoscopic management of these lesions included
submucosal biopsy, snare resection without mucosal lift, endoscopic mucosal resection, and endoscopic submucosal
resection. Risk factors for recurrence include positive margins and over three Fanburg-Smith histological features.
Limitations in the study include various endoscopic techniques and nonstandardized histopathological evaluation of
aggressive features. In clinical practice, endoscopists should be familiar with submucosal injection techniques like EMR
and ESD, especially for lesions within the cecum due to their thinner caliber and elevated risk for perforation.
Furthermore, the Fanburg-Smith criteria of aggressive features were determined through studies of granular cell tumor
within the soft tissue structures such as subcutaneous tissue and deep musculature. Additional studies need to determine
the applicability of these criteria to colonic lesions.

Conclusion

Granular cell tumors of the colon are rare benign neoplasms that are usually discovered incidentally during colonoscopy
or surgery. The diagnosis of these tumors can be challenging, and advanced endoscopic techniques are critical in
management of submucosal lesions. The preferred treatment of GCTs of the colon/rectum is endoscopic mucosal
resection or submucosal dissection, and surgical resection is uncommon. The long-term outcomes of GCT of the colon
are generally favorable, with a low risk of recurrence or metastasis. Further research is needed to investigate the affinity
of granular cell tumor for the right colon, optimize techniques for endoscopic management, and characterize pathological
features of colorectal-specific granular cell tumors.

Disclosure
The authors report no conflicts of interest in this work.
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