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EDITORIAL
Granular cell tumor: What’s new in diagnosis and 
treatment?
Granüler hücreli tümör: Tan› ve tedavide yenilikler

Since the first description of granular cell tumors
(GCT) by Abrikossoff in 1926 in the tongue (1),
and a few years later in the esophagus (2), it has
become obvious that they may occur at many sites,
although they affect most frequently skin or sub-
cutaneous tissues of the chest and upper extremi-
ties, tongue, breast, female genital organs and
only rarely the gastrointestinal tract (3-6). Appro-
ximately 8% of all granular cell tumors (GCTs) oc-
cur in the gastrointestinal tract, the most common
site being the esophagus followed by the large in-
testine (7). Over the years, more than 200 cases of
esophageal GCTs have been published in the lite-
rature (8-15). Stomach localization, first described
by Yasuda et al. (16) in 1995, is rarely seen, with
approximately 20 cases reported, while duodenal
localization is extremely rare (7, 17). 

In the two papers by Hülagü et al. (18) and Bayan
et al. (19), two esophageal GCTs were reported,
and treatment choices in such cases were discus-
sed. 

Contrary to the previous view that a female predi-
lection is observed for all GCTs (3), esophageal ca-
ses are encountered more frequently in men (8) in
the fourth, fifth, and sixth decades of life (8-10).
They are found in the lower esophagus in 65-75%,
in the mid-esophagus in 18-20%, and in the upper
esophagus in 5-15% of cases (3). Though usually
solitary, as are both cases presented by Hülagü
and Bayan, esophageal GCTs can be multiple in
approximately 10% of cases, either in the esopha-
gus alone or in other sites (7-9, 12). The majority
of esophageal GCTs are asymptomatic, hence inci-
dental tumors, while those patients with clinical
symptoms due to esophageal lesion usually pre-
sent with dysphagia; a minority of patients comp-
lain of substernal pain or regurgitation of food (8,
12). Both cases reported in the above-mentioned
articles were symptomatic with epigastric pain or
mild dysphagia.

Endoscopic appearance is often that of a small,
usually less than 20 mm, yellowish-white, firm,
sessile submucosal lesion covered by intact overl-
ying mucosa, as observed in both Hülagü’s and Ba-
yan’s cases. It can range from a plaque-like thicke-
ning of the mucosa to a nodular or polypoid mass,
the shape of which is reminiscent of a molar on the
gingiva (7). Hülagü et al. stated that endoscopic
differential diagnosis should include esophageal
cysts, inflammatory polyps, squamous papilloma
and other submucosal tumors such as leiomyoma,
lipoma, and hamartoma, by which they probably
meant hamartomatous polyps. In their list, howe-
ver, gastrointestinal stromal tumors (GISTs) sho-
uld also be included as submucosal lesions, since
they have an unpredictable and potentially malig-
nant behavior in comparison to GCTs. The overl-
ying hyperplastic squamous epithelium, so-called
"pseudoepitheliomatous hyperplasia", may lead to
an erroneous diagnosis of a squamous cell papillo-
ma, as in the second case by Bayan et al., or to a
highly differentiated squamous cell carcinoma
prompting esophagectomy (20), particularly when
the biopsies are too superficial (8, 21). In this re-
gard, a Lugol staining technique (22) could help to
differentiate GCT from squamous cell carcinoma
endoscopically. However, no such technique was
used in the case of Bayan et al., who mentioned
the significance of differential diagnosis of GCTs
from squamous cell carcinomas in their paper wit-
hout further discussing "how". 

Recently, endoscopic ultrasonography (EUS) has
proven to be the procedure of choice for evaluation
of upper GI submucosal lesions. By EUS, the loca-
tion and extension of the tumor as well as its su-
itability for endoscopic resection can be determi-
ned. Although limited information is available re-
garding endosonographic features of esophageal
GCTs, they appear mostly as hypo- echoic solid le-
sions of less than 3 cm with a mildly nonhomoge-
neous echo-pattern and smooth margins, arising
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from the inner layers (second echo-poor or third
echo-rich layer) of the esophageal wall. When en-
doscopic resection is not possible or refused by the
patient or in the case of a small lesion, follow-up
with EUS could be considered (23). If EUS shows
that the tumor is located in the submucosa, not at-
tached to the muscularis propria, endoscopic poly-
pectomy could be attempted to allow histological
diagnosis and treatment at the same time (22, 23).
Endosonography was also used in Hülagü’s case
and proved to be helpful in the diagnosis by clearly
demonstrating the margins so that the tumor co-
uld be excised using endoscopic submucosal dis-
section (ESD) technique.

Histologically, GCT is composed of sheets or nests
of plump round or polygonal cells having abun-
dant slightly amphophilic granular cytoplasm
with small, round, centrally located uniform
pyknotic nuclei (6). While neoplastic cells are ma-
inly round or polygonal, areas composed of spind-
le cells can be observed, especially in colonic GCTs
(24). The most characteristic feature of these lesi-
ons is that the cytoplasm of the neoplastic cells de-
monstrates globular and diffuse periodic acid-
Schiff positivity, which remains after diastase di-
gestion. Granular change seen in the cytoplasm
has been interpreted by some authors as a degene-
rative phenomenon that might occur in non-neop-
lastic or neoplastic cells (7). Mitoses are rare to ab-
sent and necrosis is not observed in these lesions.
The growth pattern varies with the age of the lesi-
on; while the cells tend to form large nests surro-
unded by thin fibrous septae in younger lesions,
the pattern of older lesions is characterized by
marked desmoplasia with few scattered small
nests of granular cells embedded in a dense colla-
genous stroma (4). In Hülagü’s paper, histological
features of the tumor were not described at all. It
is also not clear whether any ancillary histopatho-
logical technique was used in the diagnosis and
differential diagnosis of the lesion. In Bayan’s pa-
per, on the other hand, histopathological features
were defined as "sheets of enlarged polygonal cells
with granular cytoplasm" in the lamina propria of
the esophagus. They also mentioned fibroblastic
cells in the tumor tissue, which I believe are the
mesenchymal cells forming the fibrous septae that
are located between the nests or sheets of "granu-
lar cells". These fibroblastic cells are not a compo-
nent of the tumor tissue (4). The authors also desc-
ribed the immunohistochemical profile of their tu-
mor, which positively stained with S-100 protein

and neuron-specific enolase (NSE) while it was ne-
gative with c-kit, SMA, desmin and myoglobin.

Granular cell tumors show immunoreactivity for
S-100 protein, vimentin, NSE, CD68, and CD57
(6, 25-29). Recently, Parfitt et al. (24) demonstra-
ted expression of an intermediate filament protein
called nestin (found normally in neuroectodermal
stem cells and early skeletal muscle) in GCTs, so-
me of which were located in the esophagus (30).
Thus, nestin might be regarded as a useful marker
for identifying GCTs. Inhibin-alpha was reported
to be expressed consistently in GCTs of the gallb-
ladder and extrahepatic biliary tree in a recent
study conducted by Murakata and Ishak (31). Ho-
wever, Parfitt et al. (24) found this marker to be
uniformly negative in their series consisting of
esophageal, colorectal, and anal GCTs, explaining
this discrepancy as a reflection of a site-specific
phenomenon distinguishing GCTs of the biliary
tree.

There is controversy concerning the histogenesis
of GCTs, thus several synonyms have been used to
describe this entity (32). Myoblasts, Schwann
cells, histiocytes, perineural fibroblasts, and un-
differentiated mesenchymal cells have been postu-
lated as the origin of the tumor (6, 33), while the-
ories of the non-neoplastic nature of the lesion re-
sulting from trauma, as a degenerative process, or
as a storage disorder involving histiocytes have al-
so been considered (4). However, recent studies
support a peripheral nerve-related cell of origin
for the majority of these tumors based on the fin-
dings of cytoplasmic granules with numerous
membrane-bound vacuoles containing myelin-like
tubules and "angulate bodies" that show close re-
lation with pre-existent axons at the ultrastructu-
ral level, found between granular cells (6, 25, 26,
32, 34-36). The expression of nestin in GCTs sug-
gests that these tumors may arise from a common
multipotential stem cell in the GI tract, which has
the capability to differentiate along both intersti-
tial cell of Cajal and peripheral nerve pathways
(24). Although Hülagü et al. discussed the histoge-
nesis of GCTs in their paper, it is difficult to rela-
te these to the case that was presented in the pa-
per since no histopathological detail was given.

Granular cell tumors are generally benign neop-
lasms, and malignancy rate is estimated to be less
than 2% of all lesions (6). There are reports of ca-
ses that have recurred or metastasized despite ha-
ving a benign histological appearance (6, 37). Alt-
hough morphology can not reliably predict the

Editorial136



Editorial 137

REFERENCES
1. Abrikossoff AI. Über Myome, ausgehend von der quergest-

reiften willkürlichen Muskulatur. Virchows Arch Pathol
Anat 1926; 260: 215-33.

2. Abrikossoff AI. Weitere Untersuchungen über Myoblasten
myome. Virchows Arch Pathol Anat 1931; 280: 723-40.

3. Lack EE, Worsham GF, Callihan MD, et al. Granular cell
tumor: a clinicopathologic study of 110 patients. J Surg
Oncol 1980; 13: 301-16.

4. Morrison JG, Gray GF Jr, Dao AH, Adkins B Jr. Granular
cell tumors. Am Surg 1987; 53: 156-60.

5. Eisen RN, Kirby WM, O’Quinn JL. Granular cell tumor of
the biliary tree. A report of two cases and a review of the li-
terature. Am J Surg Pathol 1991; 15: 460-5.

6. Ordonez NG, Mackay B. Granular cell tumor: a review of
the pathology and histogenesis. Ultrastruct Pathol 1999;
23: 207-22.

7. Johnston MJ, Helwig EB. Granular cell tumors of the gast-
rointestinal tract and perianal region: a study of 74 cases.
Dig Dis Sci 1981; 26: 807-16.

8. Orlowska J, Pachlewski J, Gugulski A, Butruk E. A conser-
vative approach to granular cell tumors of the esophagus:
four case reports and literature review. Am J Gastroente-
rol 1993; 88: 311-5.

9. Goldblum JR, Rice TW, Zuccaro G, Richter JE. Granular
cell tumors of the esophagus: a clinical and pathologic
study of 13 cases. Ann Thorac Surg 1996; 62: 860-5.

10. Voskuil JH, van Dijk MM, Wagenaar SSC, et al. Occurren-
ce of esophageal granular cell tumors in the Netherlands
between 1988 and 1994. Dig Dis Sci 2001; 46: 1610-4.

11. Buratti S, Savides TJ, Newbury RO, Dohil R. Granular cell
tumor of the esophagus: report of a pediatric case and litera-
ture review. J Pediatr Gastroenterol Nutr 2004; 38: 97-101.

biological behavior of GCTs, local recurrence, ra-
pid growth to a size greater than 4 cm, and infilt-
rative pattern of growth should raise concerns
about the possibility of malignancy (8, 37-39).
Multifocality does not seem to carry an increased
risk of malignant behavior (17). Recently, Fan-
burg-Smith et al. (40) proposed histological crite-
ria to define malignant GCTs of the soft tissue,
including necrosis, spindling of the tumor cells, ve-
sicular nuclei with large nucleoli, increased mito-
tic activity (>2 mitoses/10 high power fields at
x200 magnification), a high nuclear to cytoplasmic
ratio, and pleomorphism. They classified GCTs
that satisfied three or more of these criteria as his-
tologically malignant, whereas a tumor demonst-
rating only focal pleomorphism was classified as
benign. These authors also noted that a positivity
rate of more than 50% for p53 and a Ki67 index of
more than 10% significantly correlated with ma-
lignancy (40).

Many authors recommend that small, asympto-
matic lesions can be safely followed-up periodi-
cally with endoscopy, thus avoiding the potential
complications of surgical procedures (8-10, 14, 15,
41-43), whereas surgical or endoscopic excision
should be restricted to the tumors producing
symptoms of dysphagia, larger than 1 cm, de-
monstrating rapid growth, having transmural in-
filtration, or suspected of malignancy (8-11, 14, 15,
44). However, for larger tumors, the views concer-
ning treatment have been changing over the years
with the introduction of new therapeutic options
including laser, diathermy loop (45), and endosco-
pic resection (16, 22, 45).

Endoscopic mucosal resection (EMR) and ESD ha-
ve been introduced to the literature by the Japane-

se gastroenterologists (46) in the treatment of
early gastric cancer. In the first case, Hülagü et al.
performed ESD for their tumor, which was located
in the submucosa. By means of chromoendoscopy
using Lugol solution, the margins were depicted
and the lesion was excised successfully, whereas
the second case was a polypoid tumor and was ea-
sily resected by polypectomy during endoscopy.
Hülagü et al. stated that ESD was the treatment
of choice since their lesion was located in the sub-
mucosa with free margins as demonstrated by
EUS. They also added that both EMR and ESD
had some advantages over tissue-destroying the-
rapies such as laser and diathermy loop, since
they allowed histopathologic evaluation of the tis-
sue. 

Since most of the esophageal GCTs are asympto-
matic and benign, the most cost effective approach
in the management of these tumors seems to re-
main conservative with endoscopic follow-up after
the initial diagnosis. Surgical or endoscopic excisi-
on should be restricted to symptomatic patients
with larger tumors or to those with tumors de-
monstrating rapid growth, having transmural in-
filtration, or suspected of malignancy. When GCT
of the esophagus is suspected, it should be kept in
mind that EUS is valuable to assess the exact lo-
cation and extent of the tumor and to determine
the indication for endoscopic polypectomy, EMR or
ESD. Though the majority of GCTs have a charac-
teristic histology, a thorough differential diagnosis
should be made using histochemistry as well as
immunohistochemistry in order to differentiate
these tumors from other more aggressive tumors
of the esophagus.
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