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Abstract Granular cell tumors (GCT) of the head and
neck are not uncommon; however, involvement of the
cervical esophagus is rare. Characterized by an infiltrative
growth pattern, these benign tumors are historically diffi-
cult to surgically excise and are radioresistant. We present
here a case of dysphagia caused by a GCT of the cervical
esophagus. Work up with ultrasound-guided fine needle
aspiration was suggestive of a GCT due to the presence of
cohesive cells with granular cytoplasm that were S-100 and
CD68 positive with immunostaining, and PAS positive
with histochemistry. Resection required removal of a por-
tion of the muscular wall of the esophagus sparing the
overlying mucosa. The patient is currently asymptomatic
and without recurrence after 10 month follow-up. Review
of the literature revealed 19 reports of cervical esophageal
GCTs. There is a female preponderance (75 %), with an
average age of 41 years. Dysphagia and weight loss are the
most common presenting symptoms. The average tumor
size on presentation was 2.7 cm, with symptomatic tumors
being significantly larger than asymptomatic lesions; the
latter was present in 25 % of patients. Concurrent GCTs in
the upper aerodigestive tract were identified in 35 % of
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cases. Approximately 30 % of tumors required segmental
cervical esophageal resection. The purpose of this report is
to describe the epidemiology and treatment of GCTs of the
cervical esophagus. Lesions should be addressed early with
complete surgical excision to prevent growth necessitating
more morbid surgery. Due to the high rate of concurrent
GCTs, upper endoscopy is advised in the workup of these
patients.
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Introduction

Granular cell tumors (GCTs) are rare benign neoplasms of
neural derivation, thought to arise specifically from
Schwann cells. Most commonly found in subcutaneous
tissue, other sites of origin include the oral cavity, breast,
larynx, bronchus, and gastrointestinal tract, with approxi-
mately 45-65 % occurring in the head and neck [1]. GCTs
of the cervical portion of the esophagus are particularly
rare. In reviews of gastrointestinal tract GCTs, the inci-
dence of cervical esophageal lesions has been found to
be 1.3 % of all gastrointestinal GCTs, and only 4.2-5 %
of all esophageal GCTs [2, 3]. Due to the rarity of this
lesion and its benign pathology, prescribed treatment
protocols have not been elucidated; however, some have
recommended observation alone for lesions less than
one centimeter [4]. In an effort to better characterize
these uncommon lesions, we present a case of a cervical
esophageal GCT and review the literature to determine
trends in therapy in an effort to better establish treatment
recommendations.
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Fig. 1 a Immunohistochemical staining for S-100 protein on cell
block derived from needle rinse of fine needle aspiration (40x).
b Section of granular cell tumor from resection specimen showing

Fig. 2 a, b Antero-posterior (a) and lateral (b) views from pre-
operative esophagram showing extrinsic compression of barium
column postero-laterally on the left side (arrows). ¢, d Antero-
posterior (c¢) and lateral (d) views from post-operative esophagram,
showing resolution of extrinsic compression

closely packed large cells with indistinct borders and granular
cytoplasm and bland nuclei. (H and E stain, 20x)

Methods and Materials

A case of granular cell tumor of the cervical esophagus
treated in the Department of Otolaryngology—Head and
Neck Surgery of Virginia Commonwealth University is
described. The patient’s clinical presentation, workup
including fine needle aspiration biopsy and imaging, and
treatment were reviewed. To assess the current literature on
cervical esophageal granular cell tumors, a MEDLINE
search was performed through the United States National
Library of Medicine’s “PubMed” online database. Using
the search terms “esophagus” and “granular cell tumor”
with results limited to the English language, over 83 papers
were identified. Case reports, series, reviews and their
citations were examined for further references. Eighteen
references which included at least one patient with granular
cell tumor involving the cervical esophagus were identi-
fied, comprising a total of nineteen unique patients. These
publications were reviewed to extract information regard-
ing patient demographics, presenting symptoms, tumor
size, method of treatment, length of follow up, and pres-
ence of concurrent tumors. Statistical analysis of continu-
ous variables was carried out using student’s  test.

Results
Case Report
A 55 year old female initially presented to the Emergency

Department of Virginia Commonwealth University Health
System following a motor vehicle accident. Evaluation
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Fig. 3 a Pre-operative CT scan revealing homogeneous soft tissue mass in cervical esophagus with compromise of esophageal lumen by GCT

(arrow). b Post-operative CT scan revealing patent esophagus

included a CT of the cervical spine, which incidentally
revealed a cervical esophageal mass. The Otolaryngol-
ogy—Head and Neck Surgery service was consulted for
evaluation of the lesion. The patient had a 35 pack-year
history of smoking, but had quit 6 months prior to pre-
sentation. She reported a greater than 10 year history of
progressive dysphagia, especially to pills, without concur-
rent odynophagia, weight loss, neck mass, otalgia, dys-
phonia, or hemoptysis. Head and neck examination
including flexible fiberoptic laryngoscopy was unremark-
able, showing normal vocal fold mobility with no mass nor
mucosal lesions, and no pooling of secretions in the
hypopharynx. Operative laryngoscopy showed no lesions,
while rigid esophagoscopy revealed a submucosal mass
immediately distal to the esophageal introitus. Ultrasound-
guided fine needle aspiration was performed, revealing
cohesive cells with granular cytoplasm that were S-100
protein and CD68 positive with immunostaining, and PAS
positive with histochemistry. S-100 positivity suggested a
neurally-derived tumor (Fig. 1a) and in combination with
CD68 and PAS positivity was indicative of a granular cell
tumor.

Due to the patient’s underlying progressive dysphagia to
solids, the decision was made to excise the mass. This was
performed through a lower transcervical incision. The
tumor was identified deep to the left recurrent laryngeal
nerve, and was noted to be densely adherent to the sub-
mucosa and muscularis of the cervical esophagus. Grossly
free tumor margins were obtained with resection of the
muscular wall of the esophagus, while sparing the overly-
ing mucosa. A superiorly-based left sternocleidomastoid
muscle flap was used to reconstruct the cervical esophageal
muscular wall defect in an effort to prevent diverticulum
formation. Immediate post-operative examination showed
intact vocal fold mobility bilaterally. Final pathologic
review revealed a 4.1 cm x 2.6 cm x 1.8 cm mass in the
submucoa composed entirely of large cells with indistinct
cell borders, abundant granular cytoplasm and bland
nuclei, consistent with a granular cell tumor (Fig. 1b). Six
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month follow up revealed resolution of dysphagia, both
clinically and radiographically (Fig. 2), without evidence
of tumor recurrence by CT imaging (Fig. 3).

Literature Review

Eighteen previous case reports and series of GCTs of the
cervical esophagus, comprising a total of nineteen tumors,
were identified in the English literature, which, along with the
current study, comprises twenty unique subjects as summa-
rized in Table 1. The average patient age at diagnosis was
41.2 years (£9.7 years, range 24-55 years). A female pre-
dominance was observed with a female-to-male ratio of 3:1.
Minimally invasive diagnostic techniques were employed in
eight patients (40 %), four by endoscopic biopsy and four by
image-guided needle aspirations. Success rates of 50 and
75 % were achieved by endoscopic and radiographic needle
biopsy interventions, respectively. Diagnosis was achieved by
open biopsy or surgical excision in the remainder of patients
(75 %). The average size of GCTs on intervention was
available in seventeen cases and measured 2.6 cm (1.6 cm,
range 0.4-5.0 cm). The most common presenting symptoms
were: dysphagia (65 %), weight loss (40 %), hoarseness
(15 %), pain (10 %), and globus (5 %). One-quarter of
patients were reported as asymptomatic on diagnosis. Com-
paring tumors either causing or not causing symptoms on
presentation, a significant size difference was discovered with
symptomatic masses over three times larger than asymptom-
atic masses (3.4 & 1.2 cm versus 1.1 = 1.1 cm; p < 0.05).
Thirty-five percent of patients presented with concurrent
granular cell tumors at other sites in the aerodigestive tract.
Histologically, infiltration of esophageal musculature or
muscular changes including thickening and degeneration
were noted in 20 % of cases. No instances of mitotic figures or
other concerning nuclear features were reported; however, in
the seven cases where nuclear position was discussed, 43 %
were described as eccentrically located and 57 % centrally
situated. Mucosal ulceration or disruption was not present
in any case reviewed, with all tumors either located
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Table 1 Reported cases of cervical esophageal granular cell tumors

Author Age Sex Presenting Tumor Method of  Method of excision Length of Concurrent
(years) symptoms size diagnosis follow-up  tumor
Bayerdorffer 47 M  Asymptomatic 0.5 cm  Excision Diathermy snare 1 year None
[91(2 cases) 35 F  Asymptomatic 0.4 cm Endoscopic forceps 2 years None
ymp P P Y
Boncoeur- 44 M  Dysphagia, globus, 4 cm Excision Transcervical excision, 3 weeks None
Martel [10] weight loss, thyroidectomy
hoarseness
Cohle [11] 52 M  Asymptomatic/ 1.2 cm  Autopsy N/A N/A Mid and distal
autopsy esophagus
Collett [12] 48 F Dysphagia 3.5cm Excision Excision 22 months None
Crawford [7] 31 F Dysphagia 4 cm Excision Excision (cervical esophageal N/A Skin
resection with primary Tongue
anastomosis) .
Retroperitoneum
DeGouveia 19 F Dysphagia, N/A Excision Excision 28 days None
[13] hypersalivation,
weight loss
Farrell [6] 24 F Dysphagia, weight 4 cm Excision Excision 7 days None
loss
Gloor [14] 48 M Weight loss, 0.8 cm  Endoscopic  Biopsy 4 months  Distal esophagus
epigastric pain, biopsy
hematemesis
Goldblum [4] 46 F Asymptomatic 0.5 cm  Endoscopic  Biopsy alone 23 months  Gastric,
biopsy cutaneous
Halum [15] 34 F Dysphonia, N/A Excision Transcervical excision N/A None
dysphagia
John [16] 30 F Dysphagia, weight 4 cm CT-guided  Esophagogastrectomy 1 month Gastric
loss biopsy
Keshishian 48 F Indigestion N/A Excision Excision 3 weeks Posterior
[17] pharyngeal
wall
Lack [5] 50 F Asymptomatic 3 cm Open Segmental esophageal resection N/A None
biopsy
Marin [18] 51 F Dysphagia, weight <5 cm  CT-guided  Cervical esophageal resection, 1 year None
loss, hoarseness biopsy radial forearm free flap
Rella [19] 43 F Dysphagia N/A Excision Total laryngectomy, cervical 6 weeks None
esophagectomy
Reyes [20] 38 M  Dysphagia, 23 cm  Excision Excision 5 years Mid esophagus
retrosternal pain
Vuyk [21] 40 F Dysphagia, weight 4 cm Excision Esohpagectomy, pectoralis 3 years None
loss major flap
Wypkema 40 F Dysphagia, weight 2 cm Excision Esophageal bypass 14 days None
[22] loss, regurgitation (patient
died)
Huang 55 F Dysphagia 4.1 cm US-guided  Excision 6 months  None
(current biopsy
report)
N/A not available
submucosally or in the muscular layer of the esophagus.  Discussion

Length of follow up was available in sixteen reports, with the

average length being 54.9 weeks (£72.7 weeks, range
1-260 weeks). No documented cases of tumor recurrence

were discovered.

In a review of 410,000 surgical specimens from all sites
at one institution over 32 years, Lack et al. [5] found

the incidence of granular cell tumors to be 0.03 %.
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While esophageal granular cell tumors are a rare entity,
accounting for only 1.7 % of all granular cell tumors [5]
and approximately 1.2 % of all esophageal masses [6],
GCTs of the cervical portion of the esophagus are even
more uncommon. The case presented herein brings the total
reported number of cervical esophageal GCTs to twenty
cases, with this report being the first literature review on
the subject.

GCTs are characterized histologically by large cells with
abundant granular cytoplasm, bland nuclei, and indistinct
nucleoli. Granules within the cell cytoplasm may stain
positive with Periodic Acid-Schiff. S-100 protein positivity
is typical with immunostaining [1]. Although benign, these
GCTs may be incorrectly diagnosed as squamous lesions
since a high percentage also present with pseudoepithelio-
matous hyperplasia on superficial biopsy. Not uncommonly,
GCTs may also require difficult surgical dissection to
achieve removal due to their infiltrative growth pattern
[7, 8]. This difficulty in dissection may raise suspicion of a
squamous cell carcinoma and distinguishes it surgically
from more common benign tumors of the esophagus,
including leiomyomas. Other benign lesions to be consid-
ered in this region include adult rhabdomyomas, xantho-
mas, or other tumors with granular cytoplasm. As benign
and malignant esophageal tumors require extremely dif-
ferent surgical approaches, pre-operative biopsy is war-
ranted. Endoscopic biopsy, with only a 50 % success rate in
this review, may be technically difficult due to its submu-
cosal nature, placement lower down in the upper digestive
tract, and need for deeper tissue in order to obtain an ade-
quate specimen. Ultrasound- or CT-guided needle biopsies
offer the advantage of requiring minimal sedation and
precise needle localization which possibly contributes to the
higher diagnostic success rate observed in this study. Due to
the proximity of the cervical esophagus to the larynx, thy-
roid, and great vessels of the neck, cases should be evalu-
ated on an individual basis by a skilled cytopathologist.

The most common presenting symptoms of cervical
esophageal GCTs include dysphagia and weight loss, with
symptomatic tumors being significantly larger than asymp-
tomatic lesions, as shown by analysis of reported cases above.
Recommended treatment for GCTs has generally included
complete excision of tumors, especially those greater than
1 cm, to prevent recurrence and eliminate the possibility of
malignant transformation, the latter estimated to occur in
1-2 % of cases. Though up to 25 % of lesions are asymp-
tomatic, excision may cause significant morbidity, often
requiring sacrifice of contiguous esophageal musculature due
to the infiltrative growth pattern. Resection of larger symp-
tomatic lesions is especially problematic due to the close
proximity of the cervical esophagus to vital structures such as
the recurrent laryngeal nerve, larynx, and pharyngeal con-
strictor muscles. In fact, 40 % of symptomatic lesions

@ Springer

identified in our review required segmental esophageal
resections, with 20 % also requiring local pedicled or free flap
reconstruction. While 20 % (1 patient) of asymptomatic
patients also required segmental esophageal resection, the
smaller average size of these tumors (1.12 cm) would be
expected to less likely require sacrifice of important contig-
uous structures to achieve complete excision. Although the
growth rate of these tumors is not known due to its rarity, it
should be recommended that these tumors be addressed as
early as possible after diagnosis to prevent subsequent growth
and potential additional morbidity related to more extensive
esophageal resection and reconstruction. This would hold
particularly true in the case of a smaller, asymptomatic lesion
discovered incidentally, at which point treatment would be
less likely to entail segmental esophageal resection and its
potential morbidity. Further, as 35 % (7/20) of cases reviewed
had concurrent GCTs, all of which were present in the upper
aerodigestive tract and stomach, it should be advocated that
initial evaluation upon diagnosis of cervical esophageal GCTs
include a complete survey of the upper aerodigestive tract,
either by endoscopy or imaging. This high percentage of
concurrent tumors seems unique to GCTs of the cervical
esophagus, as the rate of concurrent GCTs with lesions at other
primary sites is estimated to be only 2-15 % [1].

Conclusion

Cervical esophageal granular cell tumors, although benign,
are difficult to manage lesions due to infiltrative growth and
often large size on presentation. Even asymptomatic tumors
should be excised early to prevent the risk of further growth,
and with it risk to nearby structures and the potential for
malignant transformation. In addition, due to a high rate of
concurrent lesions seen with GCTs of the cervical esopha-
gus, endoscopy or imaging of the upper gastrointestinal
tract is recommended to exclude second primary lesions.
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