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Introduction: Malignant granular cell tumor (MGCT) of the esophagus is an extremely 
rare malignancy with a poor prognosis. Literature describing this condition is not suffi-
cient, especially regarding long-term survival.
Presentation of Case: A 52-year-old woman presented with dyspnea and slow onset dys-
phagia. The endoscopy, endoscopic ultrasound (EUS), bronchoscopy, and positron emis-
sion tomography (PET)/computed tomography (CT) supported the suspicion of esophageal 
gastrointestinal stromal tumor (GIST). Open wedge esophagectomy and tracheal resec-
tion were performed. The histology proved periodic acid–Schiff (PAS)-positive granules 
in epithelial cells, hyperchromatic nuclei and the positivity of Protein soluble in 100% 
ammonium sulfate (S-100), vimentin, neuron-specific enolase, laminin, and myelinic 
proteins. Local recurrence after 10 months required a two-phase esophagectomy with 
retrosternal gastroplasty. Bone, liver, and mediastinal metastases occurred 6 months later, 
with overall survival of 34 months.
Discussion: Preoperative histological confirmation is often not reliable. Tracheal invasion 
increases the perioperative risk and the probability of an unsuccessful resection. 
Esophagectomy or radical R0 local resection is the only known curative therapy. Repeated 
resections may increase survival in case of locoregional recurrence. Radiotherapy has a 
potential for palliative care.
Conclusion: Esophageal MGCT requires a detailed presentation including long-term sur-
vival. Early surgical removal of intramural esophageal neoplasms with potentially malig-
nant features is highly recommended. Radical and/or repeated esophageal resections are 
the only known therapies with curative potential.
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Introduction

Malignant granular cell tumor (GCT, Abrikossoff 
tumor) of the esophagus is an extremely rare malignancy, 
originating from pacemaker neuroectodermal cells of 
the esophageal submucosal plexus. The incidence of 
GCT reaches 0.002–0.03% of all described malignant 
tumors,1) mostly affecting women in their fifties. Multiple 
occurrences in one patient (6–14%) or organs (5–12%) 
have been observed. The most common site is the tongue 
(40%), the skin (30%), and breast (15%); the digestive 
tract is affected in 2.7–8.1% of the cases (30% of them in 
the esophagus). Rare locations include the bronchi and 
the urogenital tract.2) The evidence is limited and litera-
ture describing long-term survival are rare.

Case Report

A 52-year-old woman, without past history of family 
illnesses neither smoking history, was presented with a 
chronic cough and dysphagia without weight loss (body 
mass index [BMI] 24). Expansion of the retrotracheal 
space with tracheal and esophageal compression was 
found on high-resolution computed tomography (CT) 
scans. The positron emission tomography (PET) CT 
showed increased 18F-fludeoxyglucose uptake in the 
retrotracheal enlargement sized 27 × 23 × 22 mm (Fig. 
1A and 1B). The submucosal expansion with preserved 
esophageal lumen; localized 23–25 cm from the incisors 
was later detected by esophagoscopy (Fig. 2A). The 
endoscopic ultrasound (EUS) confirmed a tumorous 
mass emerging from the muscular layer of the esopha-
geal wall, extending from submucosa to periesophageal 

tissue, sized 25 × 25 mm (Fig. 2B). The structure was 
heterogenic and hypoechoic, no lymph nodes were 
detected. Fine needle aspiration biopsy (FNAB) was not 
performed. The localized expansion of the membranous 
part of the trachea was detected by bronchoscopy. Tumor 
markers including neuron-specific enolase (NSE), carci-
noembryonic antigen (CEA), and chromogranin A were 
all negative.

The patient was referred to surgery 5 weeks after the 
onset of symptoms. The unexpected progression of the 
tumor was discovered during the intraoperative endos-
copy and thoracoscopy, which visualized an ingrowth of 
the tumor to the trachea and the right bronchus. The tho-
racoscopic approach in a left lateral decubitus position 
was converted to thoracotomy in the 5th intercostal space. 
Partial esophageal wedge resection with transverse resec-
tion of the membranous part of the trachea was made and 
the right bronchus sutured together with a pedicled peri-
ostomuscular flap, supplied by the intercostal artery. The 
resection was performed with negative margins on intra-
operative histology (Fig. 2C). The patient healed primar-
ily and experienced a left recurrent nerve palsy.

The pathology slides described streaks and nests of the 
epithelioid and spindle cells with a central hyperchro-
matic vesicular and granular eosinophilic cytoplasm with 
periodic acid–Schiff (PAS)-positive granula and promi-
nent nucleoli (Fig. 3A and 3B). Pseudoepitheliomatous 
hyperplasia was found on the adjacent mucosal surface. 
The mitotic activity was 2/10 high-power field (HPF), 
Ki67 (MIB1) reached 10% (Fig. 4), without observed 
angioinvasion. The adventitia was discontinued with 
tumor ingrowth to the mediastinal structures. Immuno-
histochemistry proved the positivity of Protein soluble in 

Fig. 1  PET CT of the esophageal granular cell tumor: (A) lateral view and (B) transverse section. PET CT: posi-
tron emission tomography computed tomography 
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100% ammonium sulfate (S-100) protein, vimentin, NSE, 
laminin, and the myelinic proteins. Smooth muscle actin 
(SMA), pancytokeratin, MelanA, Human Melanoma 
Black-45 (HMB-45), cytokeratin AE1-AE3 (AE1-AE3), 
chromogranin, synaptophysin, cluster of differentiation 
(CD) 56, CD 34 and CD 117 were negative.

Further oncologic therapy was not indicated due to 
expected radioresistance and chemoresistance. Surveil-
lance and monitoring of the patient involved PET CT 
every 4–6 months. Local recurrence was diagnosed 10 
months later; the patient was indicated for a transtho-
racic esophagectomy. An esophagostomy and gastros-
tomy were made due to significant intraoperative 
bleeding. Restoration with gastroplasty and retrosternal 
placement with cervical anastomosis was constructed 17 
days after the first operation. The patient was discharged 

home on the 11th postoperative day after reconstruction 
and with no restrictions of peroral intake.

Distant metastases were found in the liver and in the 
lateral part of the sacral bone. Diagnosed by a PET CT, 
6 months later. Symptomatic relief with palliative radio-
therapy of the osteolytic lesions in the sacrum was indi-
cated. 23 months after the second operation, the patient 
developed a traumatic right hip fracture, followed by a 
gradual progression of dysphagia and malignant cachexia. 
The overall survival of the patient was 34 months, and an 
autopsy was not performed.

Discussion

To date, the literature evidence contains 15 reports on 
malignant esophageal GCT.3–17) Main features of published 

Fig. 2  Clinical appearance of malignant granular cell tumor: (A) endoscopic appearance, (B) EUS confirming partial growth to 
mediastinum surrounding the aorta, and (C) resected tumor. EUS: endoscopic ultrasound 

Fig. 3  Histology. (A) Hematoxylin-eosin staining, enlarged 400×. (B) PAS staining, enlargement 200×. PAS: periodic acid–
Schiff 

Ann Thorac Cardiovasc Surg Vol. 26, No. 6 (2020) 361



Stašek M, et al.

case reports are summarized in Table 1. The tumor in the 
esophageal location usually presents as oligosymptomatic 
or with non-specific symptoms: chest pain, slow-onset dys-
phagia, dyspepsia, diffuse localized back pain, dyspnea, or 
a palpable cervical resistance. 75% of benign GCTs are 
smaller than 2 cm in diameter, most commonly occurring in 
the distal esophagus (65%), followed by the middle esoph-
agus in 20 % and in the proximal esophagus in 15%.

Isolated and stiff sessile submucosal nodules covered 
with whitish intact mucosa are usually found during 
endoscopy. Rare forms are found, including circular 
obstructing tumor, giant tumor or the infiltrative variant, 
which are not necessarily malignant.18)

EUS usually describes a homogeneous hypoechoic 
lesion with regular margins. The relation to the esopha-
geal wall and adventitia, the definition of the regularity 
of the border, echogenicity, lesion size, relationship to 
adjacent structures, and presence of lymph node enlarge-
ment should be evaluated. The contribution of PET CT 
helps to diagnose metastatic lymph nodes and distant 
metastasis. The preoperative biopsy is difficult due to 
frequently intact mucosa and with the risk of the ulcer-
ation and subsequent inability to provide enucleation. 
FNAB is not reliable enough to specify the tumor type 
and the malignant potential19); however, there is a risk of 
undesirable tumor seeding.

Generally, a lesion with the diameter above 2 cm and 
rapid growth on EUS or endoscopy should be the indica-
tion for an intramural tumor removal even in cases of 
unknown histology.

The tumor is composed of the stripes and nests of epithe-
lioid cells and fusiform cells in a different representation. 

The cells have central hyperchromatic nuclei and granular 
eosinophilic cytoplasm with PAS-positive granules. Pseu-
doepitheliomatous hyperplasia can be present in the prox-
imity of the tumor. Immunohistochemistry usually proves 
positive expression of S-100 protein, vimentin, neuron- 
specific enolase, laminin, myelin proteins, and negative 
expression of SMA, pancytokeratin, Melan-A, HMB-45, 
chromogranin, synaptophysin, CD 56, CD 34, and CD 117.

Differential diagnosis includes myogenic tumors (leio-
myoma, leiomyosarcoma, rhabdomyosarcoma—SMA 
positivity), neuroendocrine tumors (chromogranin, syn-
aptophysin, and NSE positivity), gastrointestinal stromal 
tumor (GIST), especially mixed type (Discovered On 
GIST1 [DOG1] and CD 117 positivity), gastrointestinal 
autonomous nerve tumor (typical morphology), sarcoma-
toid variant of malignant melanoma (S-100 protein, 
SRY-related HMG-box transcription factor 10 [SOX-10] 
and anti-high molecular weight cytokeratin antibodies 
[AA-HMW] positivity) and granular form of basaloid 
carcinoma. The coincidence of epithelial malignancies, 
especially squamous cell carcinomas should be excluded.

The criteria for deciding on the biological nature of the 
tumor include necrosis, spindling of tumor cells, vesicu-
lar nuclei with large nucleoli, high nuclear-cytoplasmic 
ratio, pleomorphism, and increased mitotic rates (w2/10 
HPFs at 6200 magnification) with the antigen identified 
by monoclonal antibody Ki-67 (Ki-67) index higher than 
10 %. Three or more of the above-mentioned criteria con-
firm the malignancy.20) The presence of more than 50% of 
p53-positive cells may be an additive diagnostic criterion. 
Adverse prognostic factors include local recurrence after 
local therapy, metastasis, tumor size (more than 4 cm), 
and older patients.

Therapy of malignant GCT is mainly surgical. The 
indication for surgical therapy includes malignant appear-
ance, invasion of the deep layers (sm3 and deeper), 
confirmed malignancy, and multiple symptomatic 
tumors with contraindication of endoscopic therapy. 
Local growth (relation to the trachea, vertebral bodies, 
pulmonary hilum, aorta, and superior vena cava) and the 
presence of simultaneous metastatic lesions play a crucial 
role in the decision-making algorithm. The possible sur-
gical therapy is partial esophageal resection in case of 
small tumors, and esophagectomy with debulking in case 
of advanced tumors. The approach (left-sided or right-
sided video-assisted thoracoscopy/conventional thoracot-
omy) and intraoperative endoscopic assistance remain to 
be decided by the surgeon. Even pathology-confirmed R0 
resection does not exclude the risk of local recurrence. 

Fig. 4  Immunohistochemistry of granular cell tumor expressing 
10% Ki67 (MIB1). 
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Preserved adventitia with the tumor limited to the esoph-
ageal wall is linked to disease-free survival in published 
observations (two of five cases demonstrating no recur-
rence during postoperative surveillance).

In case of local recurrence after partial esophageal 
resection, salvage esophagectomy may be an alternative 
to achieve longer survival. Surgical revision carries a 
higher technical risk, such as severe intraoperative bleed-
ing from the pulmonary artery with subsequent enforced 
two-phase esophagectomy, which was observed in our 
case. During the reconstruction phase, the tubulized 
stomach was placed on the retrosternal position for the 
predicted longer patency in comparison to posterior 
mediastinal placement. The metastatic pattern involves 
early hematogenic spread even in small-sized tumors 
and has a high potential for locoregional recurrence.

Oncological therapy has a palliative indication only. The 
tumor is characterized by chemoresistance. A palliative indi-
cation of radiotherapy is a feasible option for bone metastases.

The prognosis of malignant GCT of the esophagus is 
serious. The variable length of follow-up in previously 
published case reports together with incomplete infor-
mation does not provide reliable results regarding the 
presented long-term survival. A thorough collection of 
further information is necessary.

Conclusion

Malignant GCT of the esophagus has a poor progno-
sis and complicated diagnostic and therapeutic strategy. 
The only known therapeutic modality with curative 
potential is radical surgical therapy with repeated proce-
dures in selected cases. Options for oncological therapy 
are limited. The future publications on malignant GCT 
require a detailed presentation including long-term sur-
vival. Early surgical removal of intramural esophageal 
neoplasms with potentially malignant features is highly 
recommended.

Table 1 Basic features of malignant esophageal granular cell tumors: literature overview

Basic characteristics No. of references in total Results No.

Age ∑ = 16 52,3 (21–81, median 60)
Sex (M/F) ∑ = 16 4/12
Symptoms ∑ = 11 Dyspnoea 4

Dysphagia 5
Cough, hoarse voice 2

Back pain 1
Palpable resistance 1

Asymptomatic 1
Size (mm) ∑ = 11 70,5 (12–150, median 54)
Location ∑ = 15 Cervical 2

Upper thoracic 2
Middle thoracic 5
Lower thoracic 4
Mediastinum 3

Invasion ∑ = 11 Trachea 5
Pulmonary hilum, pleura 2

Soft tissue 6
Esophageal wall (preserved adventitia) 5

Therapy ∑ = 13 Esophagectomy 2
Esophageal resection 9

Mediastinal, lung and chest wall resection 1
Inoperable 1
Alternative 1

Surveillance (months) ∑ = 11 18,3 (7–52, median 14)
Disease-free 2 (surveillance 10 months)
Metastasis site ∑ = 13 Liver 4

Bone 3
Pleura 2
Lung 2

Cervical lymph nodes 1
Not reported 5
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