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Abstract

Background Schwannoma is the most common mediastinal neurogenic tumor, while schwannoma originating

from mediastinal vagus nerve is rare.

Case presentation This article reported one case of schwannoma originating from vagus nerve in the right superior
mediastinum. The mediastinal schwannoma was completely resected through a right-sided video-assisted thoraco-
scopic thoracotomy. Histologic examination clarified the diagnosis as schwannoma.

Conclusion Chest CT scan and MRI can be used to determine the location of mediastinal schwannoma and its
relationship with adjacent tissue. Histologic examination showing distinctive feature of Antoni A areas and Antoni
B areas can help clarify the diagnosis. Complete surgical resection is the first-line treatment option for mediastinal

schwannomas.
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Background

Schwannoma is a benign tumor originating from the
neural sheath Schwann cells, with approximately 9% of
which occurring in the mediastinum [1]. Schwannoma is
the most common mediastinal neurogenic tumor, which
accounts for 25.3% of intrathoracic neurogenic tumors
[2]. Nearly 10% of schwannomas originate from vagus
nerve [3], while schwannoma originating from mediasti-
nal vagus nerve is rare. In this article, we reported one
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case of schwannoma originating from vagus nerve in the
right superior mediastinum.

Case presentation

A 32-year-old asymptomatic woman with a mediasti-
nal mass found by CT scan 2 years ago was admitted
to our hospital. Physical examination and laboratory
tests showed no significant abnormalities. Contrast-
enhanced chest CT scan revealed a sharply marginated
mass, 24 x 33 mm in size, in the right superior medi-
astinum (Fig. 1). A right-sided video-assisted thora-
coscopic thoracotomy was performed, a 3 cm uniport
through the 4th intercostal at midaxillary line was
made to perform the procedure. Intraoperatively, a
4 x 3 cm mass was found in the right superior mediasti-
num, which was originated from the right vagus nerve.
The boundary of the tumor was clear, and the tumor
was excised completely (Fig. 2). Grossly, the tumor
was encapsulated by a complete envelope, with yellow-
colored solid component inside (Fig. 3A). Histologic
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Fig. 1 Contrast-enhanced chest CT scan revealed a sharply marginated mass, 24 x 33 mm in size, in the right superior mediastinum

Fig. 2 Intraoperative view of the mediastinal schwannoma
originating from vagus nerve (marked by white arrow)

examination revealed that the tumor was formed by
spindle cells and loose myxoid tissue, which clarified
the diagnosis as schwannoma (Fig. 3B—D). The patient
recovered uneventfully after the surgery, and was dis-
charged on the 3rd postoperative day.

Discussion

Mediastinal schwannomas usually occur in the posterior
mediastinum arising from intercostal nerve, sympathetic
chain or posterior root of spinal nerve, while those origi-
nating from intrathoracic vagus nerve are rare [4]. When
these tumors compress the adjacent structures, they will
cause symptoms such as chest pain, hoarseness, dysp-
nea, or dysphagia [5, 6]. Other rare symptoms caused by
mediastinal schwannomas include inappropriate secre-
tion of antidiuretic hormone syndrome (IADH syn-
drome) [7], Horner syndrome [8], intrathoracic bleeding
[9], and pleural effusion [10].

Mediastinal schwannomas present grossly as solitary
and well-encapsulated tumors, which have a sharp bor-
der with the adjacent soft tissue. Nerve of origin usually
present at the periphery of the tumor, instead of pen-
etrating the tumor. CT scan can be used to determine the
location of mediastinal schwannoma and its relationship
with adjacent tissue. MRI can help better determine the
relationship of a mediastinal schwannoma with adjacent
vascular structures [11]. Under microscopic examination,
mediastinal schwannomas are composed of two histo-
logical components: Antoni A areas and Antoni B areas.
The Antoni A area is formed by densely arranged spindle
cells, and the Antoni B area is formed by loose myxoid
tissue, which often develops mucoid degeneration, cystic
change or hemorrhage. Immunohistochemical staining
of the spindle cells in schwannomas is positive for S-100
protein in cytoplasm, and positive for SOX-10 in nuclear

[6].
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There are several special variants of schwannoma
that have been described in the mediastinum. Ancient
schwannomas have a high frequency of regressive
changes, such as fatty degeneration, cystic formation,
hemorrhage, and calcification, which may grow to unusu-
ally large size. This variant of schwannoma still maintains
its strong diffuse S-100 positivity by Immunohistochem-
istry, which helps distinguish it from malignant schwan-
nomas [9]. Melanotic schwannomas are made up of
Schwann cells, with capacity for melanogenesis. This
variant of schwannoma contains melanosomes in differ-
ent stage of maturation [12]. Malignant transformation
of schwannomas usually occurs to malignant peripheral
nerve sheath tumor (MPNST), angiosarcoma or epithe-
lioid malignant change. Malignant schwannoma can
exhibit other cellular components such as epithelial cells
or mesenchymal features [11].

Complete surgical resection is the first-line treatment
option for mediastinal schwannomas. Video-assisted
thoracoscopy (VATS) technique has been gradually
accepted as a safe and reliable access for resection of
mediastinal schwannomas, which can reduce surgical
trauma, accelerate postoperative recovery, while permit
good exposure of the mediastinum. However, for tumors
with more than 6 cm in size, or located at the costo-
phrenic angle or thoracic apex, open approaches such
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Fig. 3 Gross morphology of the mediastinal schwannoma (A). Histologic examination of the mediastinal schwannoma (B-D). The tumor was
formed by spindle cells (C) and loose myxoid tissue (D), which clarified the diagnosis as schwannoma

as thoracotomy, sternotomy, supraclavicular excision or
posterolateral thoracotomy are more appropriate [13]. It
has been reported that preoperative angiography embo-
lization could reduce tumor vascularity and operative
blood loss, which facilitated the resection of large medi-
astinal schwannomas [14]. Intraoperative neurostimula-
tion and neuromonitoring approach were recommended
to reduce the risk of nerve injury [15].

In this case, the essential of the operation was to expose
the tumor clearly and to resect it completely, without
injuring the vagus nerve. In order to achieve those pur-
poses, we chose a 3 cm uniport through the 4th inter-
costal at midaxillary line to perform the video-assisted
thoracoscopic thoracotomy. Electrocantery and aspira-
tor were used to separate the capsule of the tumor and
expose the vagus nerve clearly. After the pedicle of the
tumor was adequately exposed, ultrasonic scalpel was
used to divide the pedicle and complete the resection.

Conclusions

Schwannoma is a benign tumor originating from the
neural sheath Schwann cells, which is the most com-
mon mediastinal neurogenic tumor, while schwannoma
originating from mediastinal vagus nerve is rare. Chest
CT scan and MRI can be used to determine the loca-
tion of mediastinal schwannoma and its relationship
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with adjacent tissue. Histologic examination showing
distinctive feature of Antoni A areas and Antoni B areas
can help clarify the diagnosis. Complete surgical resec-
tion is the first-line treatment option for mediastinal
schwannomas.

Abbreviations

IADH syndrome Inappropriate secretion of antidiuretic hormone
syndrome

MPNST Malignant peripheral nerve sheath tumor

VATS Video-assisted thoracoscopy

Acknowledgements
Not applicable.

Author contributions

(I) Administrative support: ZW & WL; (Il) surgical operation: MZ, HS, XT, and
ZW; (IV) data collection and follow-up: all authors; (V) manuscript writing: all
authors; (VI) final approval of manuscript: all authors.

Funding
Not applicable.

Availability of data and materials
Please contact author for data requests.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 November 2022 Accepted: 29 January 2023
Published online: 10 February 2023

References

1. Das Gupta TK, Brasfield RD, Strong EW, Hajdu SI. Benign solitary schwan-
nomas (neurilemomas). Cancer. 1969;24(2):355-66.

2. Takeda S, Miyoshi S, Minami M, Matsuda H. Intrathoracic neurogenic
tumors—>50 years'experience in a Japanese institution. Eur J Cardio-
thorac Surg. 2004;26(4):807-12.

3. Reed JC, Hallet KK, Feigin DS. Neural tumors of the thorax: subject review
from the AFIP. Radiology. 1978;126(1):9-17.

4. Sugio K, InoueT, Inoue K, Tateishi M, Ishida T, Sugimachi K. Neurogenic
tumors of the mediastinum originated from the vagus nerve. Eur J Surg
Oncol. 1995;21(2):214-6.

5. Wu Z, ShiM,Wan H, Gao W, Liu H, Wang Z, et al. Thoracoscopic resection
of a vagal schwannoma in the superior mediastinum: a case report.
Oncol Lett. 2014;8(1):461-3.

6. Marchevsky AM, Balzer B. Mediastinal tumors of peripheral nerve origin
(so-called neurogenic tumors). Mediastinum. 2020;4:32.

7. Song SH, Sim GA, Baek SH, Seo JW, Shim JW, Koo JR. Syndrome of
inappropriate antidiuretic hormone secretion (SIADH) associated with
mediastinal schwannoma. Electrolyte Blood Press. 2017;15(2):42-6.

8. Smith EE, Novalija J, Tisol WB, Pagel PS. Gradual development of unilateral
Horner’s syndrome in an otherwise asymptomatic elderly man. Diagnosis:
right upper posterior mediastinal thoracic schwannoma. J Cardiothorac
Vasc Anesth. 2009;23(1):115-7.

Page 4 of 4

9. Nakashima C, Harada H, Shibata S. Mediastinal ancient schwan-
noma causing intrathoracic bleeding. Ann Thorac Cardiovasc Surg.
2022;28(1):75-8.

10. Nosrati R, Anissian D, Ramezani F, Sharbatdaran M. Benign schwannoma
of posterior mediastinum accompanied by bloody pleural effusion mis-
diagnosed as solitary fibrous tumor: a case report. Caspian J Intern Med.
2019;10(4):468-71.

11. Kapoor A, Singhal MK, Narayan S, Beniwal S, Kumar HS. Mediastinal
schwannoma: a clinical, pathologic, and imaging review. South Asian J
Cancer. 2015;4(2):104-5.

12. Prieto-Rodriguez M, Camanas-Sanz A, Bas T, Cortes B, Vera-Sempere
FJ. Psammomatous melanotic schwannoma localized in the mediasti-
num: diagnosis by fine-needle aspiration cytology. Diagn Cytopathol.
1998;19(4):298-302.

13. Chen X, Ma Q, Wang S, Zhang H, Huang D. Surgical treatment of posterior
mediastinal neurogenic tumors. J Surg Oncol. 2019;119(6):807-13.

14. Loftus TJ, Pipkin M, Machuca T, Oduntan O. Angiographic emboliza-
tion followed by piecemeal resection of giant posterior mediastinal
schwannoma: case report and concise review. Int J Surg Case Rep.
2018;53:250-3.

15. Imperatori A, Dionigi G, De Monte L, ContiV, Rotolo N. Cervico-mediasti-
nal schwannoma of the vagus nerve: resection with intraoperative nerve
monitoring. Updates Surg. 2011;63(1):59-61.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Resection of a schwannoma originating from vagus nerve in the right superior mediastinum
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


