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Abstract

Esophageal granular cell tumors (GCTs) are rare tu-
mors of the esophagus. We evaluated the clinical and
pathologic features of 9 esophageal GCT patients (5
men and 4 women) from our institute and reviewed
the related disease literature. Patient age ranged from
25 to 53 years (mean: 41 years). All the patients were
asymptomatic or presented with non-specific symp-
toms. Most GCTs occurred in the distal esophagus and
were less than 6 mm in diameter. Computational anal-
ysis showed that the average gray-scale endoscopic
ultrasound images of esophageal GCTs were greater
than that of esophageal leiomyomas. Eight patients
were treated by endoscopic resection, and 1 patient
underwent surgical excision. No post-therapy recur-
rence or metastasis developed during follow-up (mean:
36.4 mo, range: 1-72 mo).
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INTRODUCTION

Granular cell tumors (GCTs) are nerve sheath tumors
composed of Schwann cells with granular cytoplasmm.
GCTs were first described in the 1920s by Abrikossoff
in a series of 5 cases with benign tumors removed from
the tongue. These tumors were once regarded as specific
to skeletal muscle. However, subsequent studies identi-
fied GCTs in various other tissues, including skin, breast,
respiratory tract, and biliary system'",

GCTs are relatively rare in the gastrointestinal tract,
accounting for approximately 8% of all GCTs?, Of
these, only about 2% occur in the esophagus”. Abrikos-
soff described the first case of an esophageal GCT in
the eatly 1930s. To date, about 200 cases of esophageal
GCTs have been described in the literature, mostly repre-
senting single case reports or small case series. Several as-
pects of esophageal GCTs remain to be elucidated, such
as whether endoscopic ultrasound (EUS) can effectively
diagnose the disease, what the appropriate management
is, and whether GCTs undergo malignant degeneration.
Therefore, we studied the clinical and pathologic features
of esophageal GCTs by retrospectively analyzing all
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esophageal GCT cases treated at our institution to ad-
dress these unresolved issues.

CASE REPORT
Subjects

All the patients evaluated in this study were in- or outpa-
tients treated at the First Affiliated Hospital, College of
Medicine, Zhejiang University, between January 2001 and
December 2011. All the patients were initially diagnosed
with suspected esophageal submucosal protruding lesions
(as revealed by conventional endoscopy), and were sub-
sequently confirmed as GCT by histology. The study was
approved by the hospital’s ethics committee, and all the
patients agreed to study participation.

EUS examinations

Patient preparation for EUS examinations was the same
as those for conventional gastroscopy. The EUS equip-
ment was composed of double cavity mirrors (Olympus
GIF-2T 240), a mini-ultrasound probe with 12 mHz fre-
quency, and the ultrasound device (Olympus EU M2000).
Endoscopic specialists performed all operations, diagno-
ses, and therapeutic interventions.

Esophageal GCTs may be easily misdiagnosed as
leiomyomas using EUS examination. To explore whether
EUS can distinguish the two diseases by computet-aided
image analysis, we compared the average gray-scale and
gray-scale standard deviation of the EUS images for the
two diseases. We selected the lesions with a range of
interest for each of the cases, then determined the aver-
age gray-scale and gray standard deviation of the range
of interest and compared the results for the two disease
groups. The image analysis software was Photoshop CS2
9.0. The parameter indices of average gray-scale and gray
standard deviation referred to the nature of echo and
echogenicity, respectively.

Histological analysis

Eight cases underwent endoscopic resection, and the
remaining case underwent surgical excision. The proce-
dures for endoscopic resection of GCTs were the same
as those used for other mucosal-based and submucosal
esophageal lesions. In a case with esophageal GCT origi-
nating from the submucosa and having a diameter larger
than 10 mm, the trans-thoracic operation was performed.

The tissue specimens obtained by endoscopic resec-
tion or surgical excision were fixed in 10% formalin and
processed for paraffin embedding using standard meth-
ods. Sections of 4 mm thickness were stained with he-
matoxylin and eosin, and observed by light microscopy.
Subsequently, specimens from all cases were stained for
CD068, CD34, Ki-67, smooth muscle actin (SMA), S-100,
GFAP, and p53 using standard immunohistochemistry
techniques.

The criteria for histological diagnoses of GCT wete:
the tumor being mainly composed of larger tumor cells
with cytoplasm rich in eosinophilic granules; the tumor
cell morphology showing densely nested or stringy struc-
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ture; the granules in the cytoplasm showing positive peri-
odic acid-Schiff (PAS) staining; the tumor cells express-
ing S-100.

Follow-up examination and data analysis

To study the progression of GCTs, all the patients were
followed-up with periodic endoscopic examination. Sta-
tistical analyses were performed using the SPSS 13.0 soft-
ware for Windows. P values less than 0.05 (by a 2-tailed
test) were considered statistically significant.

Results

The clinical characteristics of the patients are listed in Ta-
ble 1. Our case series included 9 histologically confirmed
esophageal GCT patients (5 men and 4 women). Patient
age ranged from 25 to 53 years, with a mean age of 41
years. Of the 9 patients, 7 complained of nonspecific
symptoms, including upper abdominal distension, poor
appetite, belching, and acid reflux.

All 9 cases were initially diagnosed with suspected
esophageal submucosal protruding lesions, as indicated
by conventional endoscopy. The typical endoscopic ap-
pearance was isolated, tawny or grayish white submuco-
sal nodules with the overlying mucosa being normal or
slightly granular, without ulceration or mucosal depres-
sion (Figure 1). Seven cases involved the distal esophagus,
and 2 cases involved the middle esophagus. Eight cases
received computed tomography chest examination; all
of which revealed a soft-tissue mass in the esophagus
and partial narrowing of the esophageal lumen. The en-
hanced scan technique showed that all masses were mod-
erately enhanced.

EUS was performed in 8 patients and showed that the
tumors were slightly low echo and were circular or quasi-
circular in shape. The surrounding esophageal structure
appeared normal for all the lesions. Three cases originat-
ed from the mucosa, 2 from the submucosa, and 3 from
the muscularis mucosa. The size of the tumors ranged
from 4 to 11 mm in diameter. In comparison to esopha-
geal lelomyomas, the esophageal GCTs showed slightly
stronger echo. Quantitative gray-scale analysis confirmed
this observation. Photoshop CS2 9.0 analysis of the EUS
images of esophageal GCTSs, compared to age-, sex-, size-
and location-matched esophageal leiomyomas, indicated
that the average gray-scale EUS images of esophageal
GCTs were slightly and significantly greater than that of
esophageal leiomyomas. Accordingly, we propose that the
echo of GCTs may be stronger than that of esophageal
leiomyomas.

Histological analysis showed that all tumors were
composed of proliferating cells of slightly ovoid shape
and with abundant eosinophilic granular cytoplasm. The
tumors were PAS-positive. Diastase-resistant granules,
representing lysosomes, were present within the cyto-
plasm of some cells. Immunohistological study showed
that all the tumors were positive for S-100 and CD68, but
negative for SMA, CD34, p53, GFAP, Ki-67, and CD117
(Figure 2).

No recurrence was observed after endoscopic or sur-
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Case Gender Age Symptoms Location Size (mm x mm) Originating layer
1 Female 45 Upper abdominal distension Distal 5x4 Undetermined

2 Female 25 Upper abdominal distension Distal 5x4 Submucosa

3 Male 41 No Distal 4x3 Muscularis mucosa
4 Female 41 Recurrent belching and acid reflux Distal 5x4 Mucosa

5 Male 47 No Distal 4x2 Muscularis mucosa
6 Male 50 Upper abdominal distension, poor appetite Distal 6 x4 Mucosa

7 Female 44 Abdominal distension and belching Middle 5x3 Muscularis mucosa
8 Male 58 Substernal distension Distal 11 x 10 Submucosa

9 Male 32 Upper abdominal distension Middle 4x3 Mucosa

Figure 1 Clinical examination of esophageal granular cell tumors and esophageal leiomyomas. A: Conventional gastroscopy showing a representative granu-
lar cell tumor (GCT) with white-to-yellow surface color and smooth surface; B: Endoscopic ultrasound (EUS) showing a hypoechoic lesion originating from the mucosa
layer; C: Computed tomography scan showing a soft-tissue mass in the esophagus and partial narrowing of the esophageal lumen; D: Conventional gastroscopy
showed that the leiomyoma had a light pink surface color with smooth surface; E: EUS showing the leiomyoma with a slightly lower echo than the esophageal GCT.

Figure 2 Clinical management and histological chrematis-
tics of esophageal granular cell tumors. A, B: A typical case of
esophageal granular cell tumor treated by endoscopic resection;
C: Histological analysis showing the lesion stained positively for
S-100; D: Histological analysis showing the lesion stained posi-
tively for CD68.
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gical resection or during the follow-up period (mean: 36.4
mo, range: 1-72 mo).

DISCUSSION

GCT is a rare type of esophageal submucosal tumor. Its
character of dormant onset lends to the disease being over-
looked or misdiagnosed. GCTs are female predominantm,
and mainly occur in middle-age™. In the current series of
esophageal GCTs patients, the mean age was 41 years, but
the sex distribution was more equal than in the collected
literature. Since ethnicity may play a role in the development
of GCTs!", the observed difference in sex distribution may
reflect our patients’ Chinese background. According to the
collected literature, esophageal GCTs primarily occur in the
distal esophagus. Orlowska ¢z a/’ reported that two-thirds
of esophageal GCTs were found in the distal esopha-
gus, with only 20% and 15% in the middle and proximal
esophagus, respectively. Another case series reported
by Goldblum ¢7 a/” showed that 12 of 13 patients had
distal esophageal GCT. Similatly, our case series included
7 cases with GCTs in the distal esophagus, and only 2
cases of GCT in the middle esophagus.

In general, esophageal GCTs are initially observed by
conventional gastroscopy and confirmed by histologi-
cal analysis. The ability of EUS to show the size, origin,
borders, and echo structure of the submucosal lesion,
has dramatically improved the diagnostic accuracy for
submucosal disorders"”. However, EUS may still misdiag-
nose some lesions with similar imaging features, such as
esophageal GCTs and leiomyomas. In the current study,
we applied computer-aided analysis techniques to com-
paratively analyze the ultrasound images of GCTs and
leiomyomas. Our results showed that the gray value of
esophageal GCTs was slightly, but significantly, greater
than that of esophageal leiomyomas. This suggests that
the EUS echo of esophageal GCTs is higher than that
of leilomyomas, which possibly represents a discriminat-
ing feature of esophageal GCTs and leiomyomas. This
feature may aid in the differential analysis of gray values
on EUS images and help to improve the preoperative
diagnostic accuracy of esophageal GCTs and possibly
stimulate ideas for new strategies for eatlier diagnosis and
more effective treatment.

GCTs are potential malignant tumors. Fanburg-
Smith ez a/” proposed the first histological criteria for
prospectively diagnosing malignancy in GCTs, which in-
clude tumor cell necrosis, tumor cell spindling, increased
nuclear size, large nucleoli, mitotic activity, and nuclear
pleomorphism. Due to the potential for malignancy, en-
doscopic resection or surgical excision is recommended
for patients with esophageal GCTs. In the current study,
8 cases were treated by endoscopic resection and one
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case was treated by surgical excision. All the patients were
followed-up with periodic endoscopic examinations, dut-
ing which no recurrence was detected. Our experience, as
well as that of other treating physicians reported in the
literature, defines endoscopic resection as a safe and ef-
fective therapeutic choice for esophageal GCTs"",

In conclusion, GCTs are uncommon esophageal tu-
morts, which are mainly asymptomatic and located in the
distal esophagus of middle-age subjects. Histology remains
the gold standard for diagnosis of esophageal GCTs, while
EUS may also provide important diagnostic information.
Endoscopic resection or surgical excision should be per-
formed due to the potential for malignancy.
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