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Abstract
BACKGROUND 
Esophageal schwannomas originating from Schwann cells are extremely rare 
esophageal tumors. They commonly occur in the upper and middle esophagus 
but less frequently in the lower esophagus. Herein, we report a rare case of a large 
lower esophageal schwannoma misdiagnosed as a leiomyoma. We also present a 
brief literature review on lower esophageal schwannomas.

CASE SUMMARY 
A 62-year-old man presented with severe dysphagia lasting 6 mo. A barium 
esophagogram showed that the lower esophagus was compressed within approx-
imately 5.5 cm. Endoscopy revealed the presence of a large submucosal 
protuberant lesion in the esophagus at a distance of 32-38 cm from the incisors. 
Endoscopic ultrasound findings demonstrated a 4.5 cm × 5.0 cm hypoechoic 
lesion. Chest computed tomography revealed a mass of size approximately 53 
mm × 39 mm × 50 mm. Initial tests revealed features indicative of leiomyoma. 
After multidisciplinary discussions, the patient underwent a video-assisted 
thoracoscopic partial esophagectomy. Further investigation involving immunohis-
tochemical examination confirming palisading spindle cells as positive for S100 
and Sox10 led to the final diagnosis of a lower esophageal schwannoma. There 
was no tumor recurrence or metastasis during follow-up.

CONCLUSION 
The final diagnosis of esophageal schwannoma requires histopathological and 
immunohistochemical examination. The early appropriate surgery favors a 
remarkable prognosis.
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Core Tip: Esophageal schwannomas that originate from Schwann cells are extremely 
rare esophageal tumors. The final diagnosis of esophageal schwannoma requires 
histopathological and immunohistochemical examination findings. If esophageal 
schwannoma is suspected, then early surgery is recommended to completely remove 
the tumor. The case findings revealed that Sox10 may be a potential molecular marker 
for esophageal schwannoma, which provides new diagnostic insights.

Citation: Wang TY, Wang BL, Wang FR, Jing MY, Zhang LD, Zhang DK. Thoracoscopic 
resection of a large lower esophageal schwannoma: A case report and review of the literature. 
World J Clin Cases 2021; 9(35): 11061-11070
URL: https://www.wjgnet.com/2307-8960/full/v9/i35/11061.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i35.11061

INTRODUCTION
Schwannomas are neurogenic tumors that arise from proliferating Schwann cells; they 
grow slowly and are predominantly benign[1-3]. Schwannomas occur most commonly 
in the trunk, limbs, head, and neck but rarely in the gastrointestinal tract[4,5]. Most 
gastrointestinal schwannomas originate from the stomach or intestine; esophageal 
schwannomas are the rarest[3]. Esophageal schwannomas are the fewest esophageal 
submucosal tumors, accounting for less than 2% of all esophageal tumors[6,7]. They 
commonly occur in the upper and middle esophagus but less frequently in the lower 
esophagus[6]. This report presents the case of a 62-year-old man who had a lower 
esophageal schwannoma, which was misdiagnosed as leiomyoma. In addition, we 
performed a brief literature review of the lower esophageal schwannomas.

CASE PRESENTATION
Chief complaints
A 62-year-old man presented with severe dysphagia lasting 6 mo.

History of present illness
The patient suffered from severe dysphagia for 6 mo, with associated symptoms such 
as chest tightness, shortness of breath, chest pain, palpitations, and back pain.

History of past illness
The patient had an unremarkable medical history.

Personal and family history
The patient had no special personal or family history.

Physical examination
The patient’s temperature was 36.3 °C, heart rate was 83 beats per min, respiratory rate 
was 23 breaths per min, blood pressure was 118/81 mmHg, and oxygen saturation in 
room air was 95%. A heart murmur was heard in the apical area. Findings of his lungs 
and abdominal examinations were normal. Neurological examination showed no 
significant abnormalities. There was no edema in both lower extremities.

Laboratory examinations
Routine blood test results revealed the following: white blood cells 9.2 × 109/L, 
hemoglobin 133 g/L, and blood platelets 87 × 109/L. Tumor marker analysis showed a 

http://creativecommons.org/Licenses/by-nc/4.0/
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slight increase in CY211 (6.46 ng/mL) and carcinoembryonic antigen (3.76 ng/mL). 
Routine urine tests and blood biochemistries were within normal limits. His feces 
showed normal findings in the routine test, and parasitological examination and occult 
blood tests yielded negative results.

Imaging examinations
A barium esophagogram (Figure 1) showed that the lower esophagus was compressed 
to a size of approximately 5.5 cm, with the mucosa appearing regular. Endoscopy 
(Figure 2A) revealed the presence of a large submucosal protuberant lesion in the 
esophagus at a distance of 32-38 cm from the incisors, with a smooth surface and 
normal color. Endoscopic ultrasound (EUS) (Figure 2B) findings demonstrated a 4.5 
cm × 5.0 cm hypoechoic lesion with interior calcified areas, possibly originating from 
the muscularis propria. Subsequently, chest computed tomography (Figure 3) revealed 
a mass measuring approximately 53 mm × 39 mm × 50 mm, protruding from the lower 
esophagus; its features were suggestive of leiomyoma or gastrointestinal stromal 
tumor. Thus, for this patient, esophageal leiomyoma was suspected during the initial 
diagnosis.

MULTIDISCIPLINARY EXPERT CONSULTATION
Cardiology expert opinion
The patient complained of dysphagia and palpitation. Computed tomography 
indicated that the tumor oppressed the esophagus and left atrium. His cardiac 
ultrasound findings indicated rheumatic valvular heart disease. Considering that 
tumor compression had a serious impact on diet and cardiac function, resection 
surgery was recommended as the initial treatment, with strict limitations on the 
volume of liquid intake. The patient was recommended to wait 3 mo after this 
operation to undergo cardiac valve surgery.

FINAL DIAGNOSIS
Histopathological examination (Figure 4) findings revealed a fence-like structure 
formed by spindle-shaped cells, and immunohistochemical examination showed 
positivity for S100, Sox10 (Figure 5), vimentin, and TLE1 but negativity for CD34, 
desmin, CD117, actin, GFAP, h-caldesmon, STAT6, DOG-1, CD21, and SMA. Hence, a 
final diagnosis of esophageal schwannoma was made.

TREATMENT
The patient underwent a video-assisted thoracoscopic partial esophagectomy. During 
the operation, a 5.0 cm × 5.0 cm hard mass was noted, which had poor mobility and 
did not break through the adventitia, extending from the lower edge of the inferior 
pulmonary vein to the esophageal hiatus.

OUTCOME AND FOLLOW-UP
After surgery, the dysphagia disappeared, and the patient was relieved from other 
symptoms. Follow-up did not reveal local tumor recurrence or metastasis.

DISCUSSION
The most common submucosal tumors of the gastrointestinal tract are myogenic 
tumors such as leiomyomas and gastrointestinal stromal tumors[8]. Neurogenic 
tumors such as esophageal schwannomas are rare[9]. This case had several peculi-
arities. First, esophageal schwannomas commonly occur in middle-aged women[10]; 
however, the present case occurred in a male patient. Second, instead of the usual 
occurrence in the upper to mid-esophagus[6], this case involved the lower esophagus, 
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Figure 1 Barium esophagogram showed that the lower esophagus was compressed to approximately 5.5 cm (arrowheads).

Figure 2 Endoscopy and endoscopic ultrasound image. A: Esophagogastroduodenoscopy showed a large lesion in the esophagus 32-38 cm from the 
incisors (arrowheads); B: Endoscopic ultrasound showed a hypoechoic lesion, likely originating in the muscularis propria.

which was easily ignored. Finally, the patient experienced esophageal schwannoma 
with rheumatic valvular heart disease, and the tumor was so large that it compressed 
the left atrium (Figure 3), leading to aggravated cardiac insufficiency.

We performed a statistical analysis of published cases about esophageal 
schwannomas and found that there were fewer cases of lower esophageal 
schwannomas (13) than upper to middle esophageal schwannomas (57) (Table 1), 
which is similar to previous reports. However, the reason why lower esophageal 
schwannomas are rare has not been clearly reported. Anatomically, the innervation of 
the striated muscle in the pharynx and the upper esophagus originates from the brain 
stem, but the nerve of the distal esophagus originates from the dorsal motor nucleus of 
the vagus nerve and ends at the ganglion of the myenteric plexus[11]. It has been 
shown that there are two peak areas of innervation in the cervical and thoracic regions 
of the esophagus in canines[12]. We speculate that the incidence of esophageal 
schwannoma may be related to the origin and distribution of the nerve plexus; 
however, no study has confirmed it clearly at present. This makes it a significant study 
worthy of further exploration in the future.

To our knowledge, we are the first to conduct a statistical analysis of lower 
esophageal schwannoma data, hoping to contribute to clinical diagnosis and 
treatment. We will discuss the characteristics of the clinical data, symptoms, diagnosis, 
differential diagnosis, and treatment of lower esophageal schwannoma and compare 
them with those of upper/middle esophageal schwannomas.

From the statistics (Table 2) on lower esophageal schwannoma, we observed that 
the ages (years) with the highest prevalence were at 50-59 (38.5%)[8,13-16], followed 
by 20-29 (15.4%)[17,18], 40-49 (15.4%)[8,19], 60-69 (15.4%)[20], 30-39 (7.7%)[21], and 70-
79 (7.7%)[22]. The mean age was 50.85 years, and the median age was 54 years, with a 
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Table 1 Clinical characteristics of lower schwannoma and upper/middle schwannomas

Characteristics Lower schwannoma, n (%) Upper/middle schwannoma, n (%)

Total 13 57

Sex

Male 9 (69.2%) 14 (24.6%)

Female 4 (30.8%) 43 (75.4%)

Age

20–29 yr 2 (15.4%) 2 (3.5%)

30–39 yr 1 (7.7%) 7 (12.3%)

40–49 yr 2 (15.4%) 12 (21.1%)

50–59 yr 5 (38.5%) 13 (22.8%)

60–69 yr 2 (15.4%) 17 (29.8%)

70–79 yr 1 (7.7%) 6 (10.5%)

standard deviation of 14.536 years. These data are similar to those of total esophageal 
schwannoma. We also analyzed schwannomas in the upper to mid-esophagus, noting 
a mean age of 53.17 years and a median age of 55 years, with a standard deviation of 
13.089 years. There was no significant difference in age when comparing the cases of 
schwannoma found in the lower esophagus and in the upper/middle esophagus.

With this disease, some patients show corresponding clinical symptoms. The 
occurrence of symptoms is related to the location and size of the tumor. We evaluated 
13 patients on the lower esophageal schwannoma and found that the patients mainly 
showed dysphagia and esophageal reflux-like symptoms, which may be caused by the 
compression injury of the tumor to the esophagus-gastric junction. In addition, some 
patients had symptoms such as chest pain, palpitations, burning pain in the upper 
abdomen, back pain, chest tightness, shortness of breath, abdominal distension, loss of 
appetite, and so on. Three patients[14,18,22] had weight loss, including two malignant 
esophageal schwannomas[14,18] and one esophageal melanocytic schwannoma[22]. In 
upper to middle esophageal schwannomas, dyspnea was the most common symptom 
after dysphagia, which was caused by the proximity of the upper/middle esophagus 
to the trachea that is being compressed by the tumor[6,23]. It was reported that the 
tumor severely obstructed the trachea, resulting in dyspnea and disturbance of 
consciousness[24]. After ineffective endotracheal intubation, emergency subtotal 
esophagectomy was performed in order to save the patient[24].

Esophageal schwannoma is easily misdiagnosed as esophageal leiomyomas before 
the biopsy. There is no specific abnormality in laboratory examination. Computed 
tomography, positron emission tomography, and magnetic resonance imaging 
examinations can be used for auxiliary diagnosis, but schwannoma shows no notable 
differences from other submucosal tumors. Simultaneously, it is difficult to diagnose 
esophageal schwannoma through endoscopic mucosal biopsy. Deep tissue biopsy may 
improve the accuracy of pathology, but it increases bleeding risk[25]. Esophageal 
schwannoma is a hypoechoic mass with uneven echo and clear boundaries under EUS
[26]. Standard EUS aids in determining the exact location and origin of lesions in 
different esophageal layers, and the accuracy ranges from 30% to 66%[27,28]. Rong et 
al[29] reported that the diagnostic accuracy of EUS-guided fine needle aspiration  for 
submucosal tumors is 85.2%; however, it may be misdiagnosed or missed due to 
insufficient sampling[30]. Therefore, the final diagnosis often requires immunohisto-
chemical examination after surgical removal of the lesion.

The resected tumor surface is gray-white and translucent. The histopathological 
features include that the tumor cells are arranged as fusiform to a fence-like structure 
or in a network to form a loose structure[30]. The immunohistochemical staining is 
currently the only reliable method for diagnosis. Among the 13 patients with lower 
esophageal schwannomas, it was found that the S100 protein had strong immuno-
logical activity and characteristics and was stained positively in all the schwannomas. 
CD34, CD117, desmin, actin, DOG-1, SMA, DES, and AE1/AE3 were not found in all 
schwannomas analyzed. HMB45 and Melan A were positive in esophageal 
melanocytic schwannoma[22], and their expression was not found in other patients. 
Esophageal schwannomas are easily misdiagnosed as gastrointestinal stromal tumors 
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Table 2 Literature review of lower esophageal schwannoma

Case Ref. Age 
(yr)/Sex

Presenting 
symptom

Immunohistochemical 
studies Location Tumor 

size
Benign or 
malignant Treatment Postoperative 

complications

1 Matteo et al
[17]

22/Male Dysphagia, 
chest pain, 
esophageal 
reflux-like 
symptom

Reactive with S100 protein 
and negative for desmin, 
DOG1, CD117, EMA, 
HMB45, Melan A, 
synaptophysin and 
neurofilaments

34 to 41 cm 75 mm Benign but 
locally 
advanced 

A subtotal 
esophagectomy 
via a muscle 
sparing lateral 
thoracotomy 

No

2 Mishra et al
[18]

27/Female Dysphagia, 
palpitations, 
weight loss, 
loss of 
appetite

Immunopositive for S100 
and negative for DOG-1, 
CD117, CD34, and SMA

30 cm 120 mm 
× 100 
mm × 
100 mm

Low-grade 
malignant 

Esophagectomy 
through a left 
thoraco-
abdominal 
incision

Right recurrent 
laryngeal nerve 
palsy

3 Naus et al
[21]

39/Male Burning 
epigastric 
pain

Positive for S100 protein 34 cm 15 mm Benign Endoscopic 
removal

No

4 Zhang et al
[19]

48/Female Dysphagia Positive for S100 30 cm 70 mm 
× 60 
mm × 
40 mm

Benign Robot-assisted 
thoracoscopic 
excision

No

5 Li et al[8] 49/Male Dysphagia Positive staining of the 
tumor cells for S100, Lea-7, 
and PG9.5 protein, and 
negative staining for CD117, 
CD34, DOG-1, DES, and 
smooth muscle actin

35 cm 28 mm 
× 22 
mm

Benign STER: 
Submucosal 
tunneling 
endoscopic 
resection. The 
lesion was 
resected in a 
piecemeal fashion

No

6 Hsu et al
[13]

54/Male Dysphagia Positive for S100 protein 
and negative staining for 
actin

35 cm 25 mm 
× 20 
mm × 
15 mm

Benign Submucosal 
tumor 
enucleation via 
left thoracotomy

No

7 Sánchez et 
al[14]

54/Male Dysphagia, 
weight loss

Positive for S100 and 
vimentin and negative for 
CD117

34 to 40 cm 60 mm Malignant Ivor-Lewis 
esophagectomy 
with gastric-tube 
reconstruction

No

8 Trindade et 
al[15]

54/Male Esophageal 
reflux-like 
symptom

Positive for S100 and 
negative for smooth muscle 
markers

In the 
distal third 
of the 
esophagus 

6 mm Benign Endoscopic 
mucosal resection 

No

9 Shimamura 
et al[16]

56/Male Esophageal 
reflux-like 
symptom

Strongly positive for S100 
and not stain for CD117, 
SMA, CD68 and inhibin 
S100

Distal 
esophagus

5 mm Benign Endoscopic 
mucosal resection

No

10 Li et al[8] 59/Male Upper 
abdominal 
distension, 
esophageal 
reflux-like 
symptom

Positive staining of the 
tumor cells for S100, Lea-7, 
and PG9.5 protein, and 
negative staining for CD117, 
CD34, DOG-1, DES, and 
smooth muscle actin

35 cm 14 mm 
× 5 mm

Benign ESE: Endoscopic 
submucosal 
excision

No

11 Shichinohe 
et al[20]

61/Female Dysphagia positive staining of S100, 
and negative staining of c-
kit and α-SMA

In the 
lower 
thoracic 
esophagus

45 mm 
× 30 
mm

Benign Thoracoscopic 
esophageal 
submucosal 
tumor 
enucleation

No

12 Our case 62/Male Dysphagia, 
chest pain, 
palpitations, 
chest 
tightness, 
shortness of 
breath, back 
pain

Positivity for S100, Sox10, 
vimentin, and TLE1, but 
negativity for CD34, 
desmin, CD117, actin, 
GFAP, h-caldesmon, 
STAT6, DOG-1, CD21 and 
SMA

32 to 38 cm 53 mm 
× 39 
mm × 
50 mm

Benign Video-assisted 
thoracoscopic 
partial 
esophagectomy

No

Positive for S100, HMB45, 
and Melan A and negative 
for CD34, epithelial 
membrane antigen, smooth 

13 Brown et al
[22]

76/Female Dysphagia, 
weight loss

In the 
lower third 
of the 
esophagus

50 mm 
× 40 
mm × 
20 mm

Benign Subtotal 
esophagectomy

No



Wang TY et al. Large lower esophageal schwannoma

WJCC https://www.wjgnet.com 11067 December 16, 2021 Volume 9 Issue 35

muscle antigen, and desmin

Figure 3 Chest computed tomography revealed a mass approximately 53 mm × 39 mm × 50 mm protruding from the lower esophagus 
(arrowheads).

Figure 4 Histopathological examination revealed spindle-shaped cells arranged in interlacing fascicles (hematoxylin and eosin stain, × 
200).

or esophageal leiomyomas. The immunohistochemical examination is the most 
accurate method for the differential diagnosis of esophageal tumors. The 
gastrointestinal stromal tumor is positive for CD34 and CD117, and the leiomyoma is 
positive for desmin and actin[6]. Furthermore, the upper schwannoma can be misdia-
gnosed as a thyroid tumor on ultrasonography[31]. Surgical exploration is 
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Figure 5 Immunohistochemical examination revealed SOX10 protein positivity (× 200).

recommended to confirm the diagnosis and to avoid unnecessary thyroidectomy.
However, Sox10 (Figure 5) was strongly positive in our case. To the best of our 

knowledge, we are the first to use Sox10 to detect esophageal schwannomas. It is 
worth noting that the Sox10 factor is expressed in Schwann cells and melanocyte 
lineages and is important for their development[32]. Recent studies have suggested 
that Sox10 is a potential molecular biological marker and can be used to diagnose and 
differentiate some tumors of the nervous system. Sox10 is consistently expressed in 
gastrointestinal schwannomas and can distinguish them from stromal tumors that are 
occasionally S100 protein positive[32]. As a molecular marker, Sox10 is superior to 
S100 in terms of sensitivity and specificity for the differential diagnosis of 
schwannoma and fibrous meningioma[33]. Studies also have shown that Sox10 has a 
higher specificity for tumors of neural crest origin than S100: Sox10 (specificity, 99%) 
and S100 (specificity, 91%)[34]. The combined use of Sox10 and S100 aids in improving 
the sensitivity and specificity for the diagnosis of schwannoma.

Esophageal schwannoma is insensitive to medical treatments such as radiotherapy 
and chemotherapy; hence, surgery is the only effective treatment, including 
endoscopic surgery and surgical resection. When the lesion is small, endoscopic 
treatment is a great choice. In the published literature on lower esophageal 
schwannomas, the tumor size in 6 patients was less than 3 cm; of these, 5 patients 
(83.3%) underwent endoscopic surgery. For larger lesions (≥ 3 cm) with suspicious 
features, endoscopic treatment may not be suitable[8], and surgical operation is 
required. The tumor size in 5 patients was between 3 cm and 7 cm, including 3 cases 
(60%) of thoracoscopic surgery. For tumors of size > 7 cm, thoracotomy is often the 
treatment of choice[35]. Statistically, 2 patients with tumors measuring > 7 cm 
underwent thoracotomy. For malignant esophageal schwannoma, surgical resection 
and lymph node dissection are necessary[18]. Thoracoscopy and thoracotomy 
incisions are related to the tumor location and anatomical rationality.

There are some differences in the choice of surgical incision between lower 
schwannoma and upper to middle schwannoma. Since the upper esophagus is 
partially posterior to the left subclavian artery and the middle thoracic esophagus is 
below the aortic arch, the left-side approach is generally not chosen for upper to 
middle esophageal schwannomas to avoid vascular damage[6,20]. Due to the 
esophageal hiatus position on the upper left of the aortic hiatus, surgery for lower 
schwannoma, which is located above the diaphragm, can be performed through the 
left chest wall without any anatomical obstacles[20]. Therefore, the surgeon chooses 
the left-side approach for the schwannoma on the left side of the lower thoracic 
esophagus[20]. The azygos vein arch is the only structure of the right thoracic 
mediastinum above the esophagus, and the vein is separable without any complic-
ations[20]. Due to this, both lower and upper to middle esophageal schwannoma can 
be approached from the right side. In the present case, the patient’s esophageal 
schwannoma was located on the right side of the lower esophagus, prompting the use 
of the right-side approach. At the same time, the patient was also experiencing cardiac 
insufficiency. Early appropriate resection surgery improved cardiac function and 
favored a great prognosis.
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CONCLUSION
Briefly, esophageal schwannoma is an extremely rare disease that can be easily misdia-
gnosed. There is no differential laboratory examination for the disease. Initial imaging 
test findings are similar to those of leiomyoma cases before surgery. The definitive 
diagnosis of esophageal schwannoma requires histopathological and immunohisto-
chemical examination of postoperative specimens. Studies revealed that Sox10 may be 
a potential molecular marker for esophageal schwannoma, but further studies with 
large samples for an in-depth investigation on Sox10 are required. Furthermore, if 
esophageal schwannoma is suspected, then early surgery is recommended to 
completely resect the tumor. When the patient is identified to have comorbidities, it is 
necessary to comprehensively evaluate the patient’s condition and choose the 
appropriate treatment method.
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