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Abstract: Granular cell tumors (GCTs), also known as Abrikossoff tumors, are rare tumors that
originate from Schwann cells that primarily localize in the tongue, skin and submucosal tissues and
involve the gastrointestinal tract in 11% of cases. We present a case of a young woman who first
presented to our center in 2018 for an EGDS to assess a thickening of the esophageal wall, seen on
a CT. On that occasion, a diagnosis of Abrikossoff tumor was made. She underwent endoscopic
resection with subsequent yearly follow-up without evidence of recurrence. Five years later, during a
routine colonoscopy, we found numerous white submucosal formations in all of the explored tracts,
with a histological examination compatible with GCTs. Her daughter presented with a white nodule
on her tongue, also diagnosed as a GCT. Her daughter was also diagnosed with a GCT of the tongue a
few months later. Our research represents a significant contribution to the field given that it presents
the first documented case of a patient with multifocal gastrointestinal GCTs and suggests a potential
hereditary component.

Keywords: granular cell tumor; Abrikossoff tumor; multifocal tumor; gastrointestinal tract;
inherited tumor

1. Introduction

The granular cell tumor (GCT), also known as Abrikossoff tumor, is a rare tumor that
originates from Schwann cells [1]. It was first described in 1854 by Weber and Virchow [2]
but in 1926 Russian pathologist Alexei Ivanovich Abrikosoff described it in a patient
presenting with a tongue lesion [3] and it was believed to stem from muscular cells and
was, therefore, named “granular cell myoblastoma”.

It localizes, primarily, in the tongue, skin and submucosal tissues; roughly 11% of
cases involve the gastrointestinal tract, especially the esophagus.

Gastrointestinal GCTs appear in endoscopy as isolated submucosal nodules covered
by white-yellow mucosa. In immunohistochemistry, these lesions are, typically, positive
for the S-100 protein [4,5]. Most are benign, but cases of malignant GCTs have been
reported [6]. The Fanburg-Smith histopathological criteria can help to predict this evolution.
The preferred treatment for gastrointestinal GCTs is endoscopic removal [7,8], while surgical
removal or instrumental follow-up may be considered in some cases.

2. Materials and Methods

A 42-year-old patient started a workup for chronic long-lasting constipation, present-
ing without alarm symptoms and as responsive to laxatives. She came to our center for
a colonoscopy.

We gathered her past medical history which included a prolactin-secreting pituitary
microadenoma for which she was treated with Cabergoline and Drospirenone, migraine
with aura treated with Triptans and autoimmune chronic euthyroid-thyroiditis. She also
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had a pregnancy with spontaneous birth in 2011. The patient had never undergone surgery
and she did not declare food or drug allergies. Her familial medical history was unre-
markable for gastrointestinal tumors. Moreover, in 2018, the patient underwent upper
gastrointestinal endoscopy (EGDS) following the detection of esophageal wall thickening
on a chest CT for a suspected pulmonary disease due to the presence of chronic cough.
She denied having any upper GI symptoms. During the endoscopic examination, a white
nodular formation, measuring approximately 10 mm, was found in the middle esophagus
(Figure 1), along with subcentimetric submucosal lesions in the stomach and duodenal
bulb; 4 oriented biopsies were taken from the esophageal nodule. Histological examination
resulted in the diagnosis of granular cell tumor. The patient was then referred to a tertiary
center for endoscopic removal of the esophageal lesion, confirmed as a granular cell tumor,
and underwent annual follow-up with endoscopic ultrasound (EUS) without evidence of
recurrence. The gastric lesions remained stable in number and size during the subsequent
follow-up.
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On the day of colonoscopy, written consent for the endoscopic examination and
for conscious sedation was obtained, together with consent for the eventual anonymous
publication of clinical and instrumental data, according to the policies of our Institution
and to our national laws.

The examination was performed after 12 h fasting and after bowel cleansing with a 2 L
“split dose” polyethylene glycol solution. Conscious sedation with intravenous midazolam
and meperidine was controlled at the beginning, followed by continuous monitoring of
vital parameters. The examination was performed with a high-definition (HD) standard
colonoscope (Pentax Medical®, Tokyo, Japan). Oriented biopsies with standard biopsy
forceps were collected and sent to the Pathological Anatomy Institute of our hospital within
the same day for standard and immunohistochemical evaluation.

3. Results

Colonoscopy was performed in April 2023 and showed numerous whitish and slightly
elevated submucosal lesions throughout the entire colon and terminal ileum. The size of the
lesions varied from 5 to 20 mm (Figure 2), with a rigid consistency on biopsy and a negative
“pillow sign”. Two biopsies from all the lesions > 1 cm length were taken and collected
in separated tubes. Histological examination described “submucosal lesion, composed of
uniform epithelioid cells with abundant granular eosinophilic cytoplasm and small nuclei
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covered by hyperplastic esophageal epithelium”. Moreover, immunohistochemistry was
positive for S100, Calretinin and PAS and negative for CD1a, CD25 and CD163. The Ki67
index was <1–2%, devoid of mitoses (evaluated with PHH3). These features confirmed
the presence of multifocal granular cell tumors (Abrikossoff tumors) and were identical
to those found in the biopsies of the gastric lesions in 2018, which were revised by the
pathologist. To complete the GI tract study, Video Capsule Endoscopy (VCE) was thus
performed, revealing the presence of more than 20 lesions throughout the whole small
intestine, ranging in size from 2 to 10 mm and macroscopically compatible with granular
cell tumors (Figure 3).
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Figure 3. VCE 2023: multiple white submucosal nodules seen in the small intestine.

The patient’s 12 year-old daughter, during a routine dental checkup, was found to
have a white and painless nodule on the tongue, at high clinical suspicion for a granular cell
tumor. She was asymptomatic and denied any symptoms of dysphagia, food impaction or
weight loss, her past medical history was unremarkable and her physical and psychological
development were within the norm; she regularly attended school.
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The nodule was subsequently biopsied, resulting in an histological confirmation
of GCT. Immunohistochemical evaluation was totally comparable. The girl has not yet
undergone endoscopy due to the parents’ wishes.

Both the patient and her daughter are asymptomatic and have normal full blood count
at blood exams.

4. Discussion

The granular cell tumor (GCT), known as Abrikossoff tumor, is a rare tumor that
originates from Schwann cells [1].

This type of tumor can potentially affect soft tissues of any organ, but it most frequently
involves the head and neck region, the oral cavity, the skin or subcutaneous tissues. The
tongue is the most frequently affected site [9].

Individuals of any age can present with this tumor, most commonly during the fourth,
fifth and sixth decades of life, with an incidence peaking between the fourth and the sixth
decade [9]. Females are more frequently affected than males, with an M/F ratio = ½.

Pediatric cases are rare, but some reports are available, including a case series of
neonatal or congenital oral GCTs [10].

Histologically, they are composed of nests or sheets of plump epithelioid or spindle
cells (or both) with a small, round nucleus and abundant granular eosinophilic cytoplasm.
These histological characteristics are highly suggestive of a GCT, making it possible to
diagnose with scarce samples of just a few cells. From an immunohistochemistry point of
view, gastrointestinal GCTs are characterized by positivity for S-100 protein (100%), CD56
(95%), CD68 (95%), SOX-10 (93%) and inhibin alpha (52%) [7]. Cases of S-100-negative
GCTs have also been reported in the literature [11]. While most of these tumors are benign,
cases of malignant GCTs have been reported.

Malignancy is defined using the Fanburg-Smith histopathological criteria [12]: necro-
sis, spindling, vesicular nuclei with large nucleoli, mitotic activity (>2/10 HPF), increased
nucleus/cytoplasm ratio and pleomorphism. Lesions exhibiting none of the aforemen-
tioned features or with isolated focal pleomorphism are classified as benign, those present-
ing with one or two are classified as atypical and those with three or more characteristics
are categorized as malignant [12].

Cases of metastatic GCTs have been reported, both in cases of metastatic benign GCTs
and in cases of metastatic malignant GCTs. The most common sites for metastasis are
regional lymph nodes, lungs, liver and bones [13].

The gastrointestinal tract is involved in up to 11% of cases, with the esophagus, espe-
cially the distal esophagus, being the most frequently affected site, followed by the colon
and the stomach [14]. There have also been reports of GCTs detected in the pancreas [15],
biliary tree [16] or the appendix [17], but these locations are less common.

Typically, these lesions present as solitary nodules covered by white or yellow mucosa.
GCTs of the colon and stomach tend to be larger in size than those found in the esophagus,
with an average dimension of 0.75 cm, 0.6 cm and 0.27 cm, respectively [14]. Gastrointestinal
GCTs are histologically similar to GCTs found in other locations, even though those located
in the colon tend to exhibit more nuclear atypia, a feature that has not been correlated with
malignancy [4]. Most gastrointestinal granular cell tumors are incidentally detected during
endoscopic examinations performed for other reasons, with the majority of patients being
asymptomatic. Rarely, esophageal GCTs present in patients reporting voice changes such
as hoarseness or dysphagia.

Endoscopic removal with EMR or ESD is the safest and most effective treatment
when feasible [18], especially for single lesions. The benefits of endoscopic treatment
versus surgical removal are a less invasive procedure that can prevent skin scars caused by
incisions, a reduction in the perceived pain associated with surgical trauma and a lower risk
of postoperative infections. No specific guidelines are available to aid in the decision of the
best removal technique, but some of the factors involved, such as the size and dimension or
location of the nodule, could be applied to the guidelines used for the endoscopic removal
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of different subepithelial lesions [19]. EMR is the easier and less time-consuming technique;
however, it can only be applied with smaller lesions, usually up to 10 mm in diameter, in
order to maximize the probability of “en-bloc” curative resection. Seldomly, this technique
can lead to serious complications, such as perforation [20–22]. Cap-assisted EMR has also
been employed for small esophageal GCTs [7]. An attempt to remove a 13 mm esophageal
GCT by EMR was unsuccessful in a report from the Mayo Clinic [23].

It must be noted that the majority of esophageal GCTs are not confined to the mucosa
but rather involve the submucosa, which results in frequent involvement of the resection
margins. ESD removal consists of the dissection of submucosal tissues beneath the lesion;
its use is described for GCTs only in the right colon [24]. Despite a higher probability
of obtaining an “en-bloc” curative resection, this technique is not yet widespread. New
strategies to facilitate the procedure, especially applying counter-traction strategies (i.e.,
the clip and rubber band approaches) and using new knives, have been proposed [25],
but the procedure remains quite challenging and has limited experience being executed
in the context of GCTs and should be applied only in tertiary referral centers. However,
when conducted by expert endoscopists, this technique lasts between 25 and 60 min and
guarantees complete resection rates of more than 90%. Further benefits include lower
complications and recurrence-free periods of up to 18 months after resection [26]. Surgical
removal can be considered for lesions larger than 3 cm, those invading the muscularis
propria or those with suspicious malignancy features. Cases of endoscopic surveillance for
small, stable-sized lesions with follow-up endoscopies have been reported [24].

The etiology and pathophysiology of GCTs are poorly understood, as is their specific
association with genetic syndromes. A possible aspect of GCTs’ pathogenesis could be
trauma; there have been several reports of GCTs occurring at trauma sites, such as surgical
scars, vaccination sites or within a tattoo.

An interesting association between Eosinophilic Esophagitis (EoE) and esophageal
granular cell tumors has been reported by different authors, both in children and in
adults [27–29]. A possible cause of this association is believed to be chronic esophageal
inflammation found in patients affected by EOE, even though further data and research are
needed to understand the immunological pathway linking EoE and esophageal GCTs.

No specific genetic mutation has been linked to the development of GCTs.
Somatic mutations of ATP6AP1 and ATP6AP2 genes in Schwann cells, which result

in an accumulation of intracytoplasmic granules typical of GCTs, have been proposed as
drivers of GCTs and appear to be pathognomonic for these tumors [30].

The presence of multiple granular cell tumors has been associated with various syn-
dromes, such as Noonan syndrome [31], neurofibromatosis type I [32] and LEOPARD syn-
drome [33]. A possible feature present in all three syndromes is an abnormal RAS/MAPK
pathway but mutations of the PTPN11 [33] gene link LEOPARD and Noonan syndrome.

To our knowledge, there are no reported cases in the literature of multifocal GCTs
involving the entire gastrointestinal tract.

Currently, there are no guidelines for the treatment and follow-up of gastrointestinal
GCTs.

The role of conventional chemotherapy and/or radiation is still debated and should
be considered in patients with recurrent malignant or metastatic GCTs. For these reasons,
given the impossibility of an operative approach through endoscopic and/or surgical
removal due to the presence of too many lesions, we propose that the best management in
our case could include annual endoscopic monitoring with EGDS, VCE and colonoscopy,
annual mammography and Pap tests, and monitoring for any newly appearing formations
on the skin and oral cavity with regular dermatological and odontostomatological check-
ups. Furthermore, considering the possible familial component to this tumor in our case,
we believe it could be beneficial to conduct genetic counseling as part of research protocols
to understand the potential presence of a predisposing genetic mutation.
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5. Conclusions

Granular cell tumors are rare tumors that may affect the gastrointestinal tract with
benign or potentially malignant behavior in both pediatric and adult life. Their appearance
is typically described as submucosal isolated lesions of the esophagus or the stomach,
making them potentially amenable for endoscopic or surgical resection. Our research
presents one of the first documented cases of a patient with panenteric gastrointestinal
GCTs, while also suggesting a potential hereditary component due to the concomitant
diagnosis of a tongue GCT affecting the patient’s daughter. We believe that reporting such
cases is of utmost importance for such conditions as no clinical or endoscopic guidelines
exist to manage these rare tumors. Genetic counseling is essential to identify possible
genetic mutations, such as those involving ATP6 or the RAS/MAPK pathway.
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