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CASE REPORT

Thoracoscopic resection of bilateral multiple 
superior mediastinal neurofibromas
Yoko Azuma1, Naobumi Tochigi2, Atsushi Sano1, Takashi Sakai1 and Akira Iyoda1*  

Abstract 

Background: The indications for surgical resection concerning multiple bilateral neurofibromas in the superior 
mediastinum remain controversial, because vascular injury or development of postoperative Horne syndrome are 
concerned.

Case presentation: A 60-year-old woman presented with multiple nodules in her right neck and bilateral chest cav-
ity tops which indicated neurofibromatosis. The thoracic masses grew slowly over 9 years, and she then underwent 
a 2-stage resection starting with the left to right side. Bilateral tumors were completely removed via video-assisted 
thoracic surgery. The patient’s postoperative course was uneventful, without postoperative Horner syndrome.

Conclusions: To the best of our knowledge, this is the first case of multiple bilateral superior mediastinal neurofi-
bromas resected from the pulmonary apices via thoracoscopy. We selected a minimally invasive pure video-assisted 
thoracoscopic surgery approach and enucleated some tumors to avoid nerve injury. This approach may be safe and 
useful for multiple neurofibromas in patients with neurofibromatosis.

Keywords: Bilateral multiple neurofibromas, VATS, Superior mediastinum tumors, Neurofibromatosis

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Mediastinal neurogenic tumors usually arise from 
an intercostal nerve or the sympathetic chain, and 
they comprise the majority of posterior mediastinal 
tumors. Most of these tumors are benign, and asso-
ciated with a good prognosis after complete surgi-
cal resection. However, the indications for surgical 
resection concerning multiple bilateral neurofibro-
mas in the superior mediastinum remain controver-
sial. Herein, to our best knowledge, we report the 
first case of multiple bilateral superior mediastinal 
neurofibromas completely resected via video-assisted 
thoracic surgery.

Case presentation
A 60-year-old woman was found to have abnormal shad-
ows near both pulmonary apices on routine chest radi-
ography at a local hospital. Chest computed tomography 
(CT) showed multiple nodules in her right cervical neck 
and bilateral chest cavity tops. The findings were diag-
nosed as multiple neurogenic tumors, and the patient 
was placed under observation. The thoracic masses grew 
slowly over 9 years, and she was referred to our hospital 
for resection.

The patient had no cutaneous lesions, and her family 
history was negative for neurofibromatosis. Chest radi-
ography revealed abnormal shadows near both pulmo-
nary apices (Fig. 1A). CT showed multiple well-defined 
masses of up to 3.5 cm in bilateral chest cavity tops. The 
thoracic masses were located in a row and contacted 
the 1st to 5th ribs and vertebral body (Fig. 1B–D). Mag-
netic resonance imaging revealed multiple well circum-
scribed T2-weighted hyperintense and T1-weghted 
isointense masses in her neck and bilateral chest 
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cavity tops. F18-fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) showed abnormal FDG 
uptake in the tumors, with a maximum standardized 
uptake value of 3.15 (Fig.  2A). These imaging findings 

suggested multiple neurogenic tumors. Because of 
worry about the malignant potential of the masses and 
expansion of the masses into intervertebral foramina, 
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Fig. 1 A Chest X-ray shows multiple shadows in both pulmonary apices. B Axial, C sagittal, and D coronal CT view shows well defined, multiple 
superior mediastinal masses located paravertebrally
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Fig. 2 A Axial FDG-PET view shows elevated FDG uptake in the tumors. B Schema of surgical approach
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we proceeded with surgical resection of the thoracic 
masses for therapeutic diagnosis.

Since this case had multiple tumors and it was unclear 
whether safe and complete resection was possible, we 
decided to perform surgery from one side first. A two-
stage resection was performed starting on the left, fol-
lowed 8 months later by resection on the right to reduce 
the risk of the development of Horner syndrome after 
surgery. Bilateral tumors were removed completely via 
video-assisted thoracoscopic surgery (VATS). A 3-port 
approach was used as follows: incisions for 12-mm ports 
were made in the 7th intercostal space at the middle axil-
lary line, and in the 4th intercostal space at the anterior 
and posterior axillary lines (Fig.  2B). On the patient’s 
left side there were 3 soft and well-defined capsuled 
tumors extending from the 1st to 5th intercostal spaces 
(Fig.  3A). One tumor arose from the sympathetic trunk 
and the others from intercostal nerves. The intercostal 
nerves associated with the tumors were dissected, and 
the sympathetic trunk was preserved by enucleating the 
tumor. The tumor capsule was thickened and the dis-
section was relatively easy. The masses were completely 

resected without involving the spinal cord (Fig. 3B). On 
the patient’s right side, there were 3 similar tumors aris-
ing from the intercostal nerves in the 1st to 2th inter-
costal space (Fig.  3C), and complete resection was 
obtained (Fig.  3D). The resected tumors had an elastic 
consistency, and the cut surface appeared as a homoge-
neous yellowish-white tissue (Fig.  4A). The histopatho-
logical diagnosis of the tumors was neurofibroma with 
spindle-shaped cells and narrow nuclei without atypia 
(Fig.  4B, C). Immunohistochemical analysis revealed 
S-100 protein expression by the tumor cells (Fig.  4D). 
The patient’s postoperative course was uneventful, with-
out development of postoperative Horner syndrome. She 
has remained free of recurrence of thoracic lesions and 
symptoms for 3 years after the first surgery.

Discussion
After schwannoma, neurofibroma is the second most 
frequent adult mediastinal neurogenic tumor (MNT). 
Neurofibromas occur as isolated neoplasms or as mul-
tiple thoracic manifestations of neurofibromatosis [1]. 
Approximately 30–45% of patients have neurofibromas 
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Fig. 3 Intraoperative view. On the left side A tumors extending from the 1st to 5th intercostal spaces, and B were resected completely. On the right 
side C tumors extending from the 1st to 2th intercostal space, and D were resected completely
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that are associated with neurofibromatosis [1]. Neurofi-
bromatosis is comprised of 3 distinct diseases, as follows: 
neurofibromatosis type 1 (NF1: Von Recklinghausen 
disease), neurofibromatosis type 2 (NF2), and schwan-
nomatosis. NF1 occurs most frequently as multiple 
neurofibromas, and shows characteristic clinical find-
ings such as café-au-lait macules. NF2 shows as nervous 
system tumors (schwannomas involving the vestibular 
nerve or other regions of the nervous system, meningi-
omas, ependymomas, astrocytomas, and neurofibromas), 
peripheral neuropathy, ophthalmological lesions, and 
cutaneous lesions [2]. Our patient might have NF2, 
although she did not have lesions involving the vestibu-
lar nerve or other regions of the nervous system. We plan 
to monitor the patient for development of other nervous 
system tumors, especially tumors associated with the 
acoustic nerve.

The indications for surgical resection concerning mul-
tiple bilateral neurofibromas in the superior mediasti-
num remain unclear. Usually, MNTs account for 20% of 
all adult mediastinal neoplasms. They arise from periph-
eral nerves or nerve sheaths, and are almost exclusively 

located in the posterior  mediastinum1. Most patients 
with MNTs are asymptomatic, although they can mani-
fest various symptoms such as chest pain, back pain, 
cough, and dyspnea. The majority of MNTs are benign, 
and the prognosis is excellent for patients undergoing 
complete surgical resection. However, approximately 
10% of patients with MNTs show extensions of tumors 
into the vertebral canal, the so-called “dumbbell tumors” 
[3]. The surgical procedure for dumbbell tumors remains 
challenging and highly invasive procedure. Moreover, 
patients with neurofibromatosis are at increased risk for 
malignant transformation of their neurogenic tumors [1]. 
Because in our patient the tumors located paravertebrally 
could have expanded into the intervertebral foramina, we 
decided on performing surgery sooner rather than later.

Three previous surgical cases have been reported on 
multiple bilateral neurofibromas arising from the vagal 
nerve in the middle mediastinum [4–6]. The surgical 
approaches varied, and included thoracotomy, median 
sternotomy, and thoracoscopic surgery on 1 side only. 
In our case, tumors located in the thoracic apex near the 
stellate ganglion; therefore, we were concerned about 
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Fig. 4 Histopathological findings of the resected tumors on the right side. A The cut surfaces of tumor specimens appear as a homogeneous 
yellowish-white. B The microscopic findings at magnification ×40 and C ×200. D Tumor cells were positive for S100 at magnification ×200
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vascular injury and the development of postoperative 
Horne syndrome. VATS is a minimally invasive approach 
that has been reported to be safe for the resection of 
intrathoracic neurogenic tumors. Especially, grasping the 
microanatomy by the VATS approach is useful for nar-
row and intricate spaces such as the thoracic apex. Endo 
et al. [7] suggested that tumor enucleation via VATS was 
preferable for apical well capsulated benign neurogenic 
tumors.

Conclusions
We decided upon a minimally invasive pure VATS 
approach and enucleated some tumors to avoid nerve 
injury. This approach may be safe and useful for multiple 
MNTs in patients with neurofibromatosis.

Abbreviations
CT: Chest computed tomography; FDG-PET: F18-fluorodeoxyglucose positron 
emission tomography; VATS: Video-assisted thoracoscopic surgery; MNT: 
Mediastinal neurogenic tumor; NF: Neurofibromatosis.

Acknowledgements
Not applicable.

Authors’ contributions
All authors participated in the design of the case report, and coordination 
and helped to draft the manuscript. YA and AI wrote the manuscript. AS, TS, 
HO and SK collected and analyzed clinical data of the patient. NT carried out 
the pathological diagnosis and provided images of the gross pathology and 
histopathology. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The data supporting the conclusions of this article are included within the 
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of the Journal of Cardiothoracic 
Surgery.

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

Author details
1 Division of Chest Surgery, Department of Surgery, Toho University School 
of Medicine, 6-11-1, Omori-nishi, Ota-ku, Tokyo 143-8541, Japan. 2 Department 
of Surgical Pathology, Toho University School of Medicine, 6-11-1, Omori-Nishi, 
Ota-ku, Tokyo 143-8541, Japan. 

Received: 11 September 2020   Accepted: 9 October 2021

References
 1. Strollo DC, Rosado-de-Christenson ML, Jett JR. Primary mediastinal 

tumors: part II. Tumors of the middle and posterior mediastinum. Chest. 
1997;112:1344–57.

 2. Asthagiri AR, Parry DM, Butman JA, Kim HJ, Tsilou ET, Zhuang Z, et al. 
Neurofibromatosis type 2. Lancet. 2009;373:1974–86.

 3. Grillo HC, Ojemann RG, Scannell JG, Zervas NT. Combined approach to 
“dumbbell” intrathoracic and intraspinal neurogenic tumors. Ann Thorac 
Surg. 1983;36:402–7.

 4. Kanzaki R, Inoue M, Minami M, Sawabata N, Shintani Y, Nakagiri T, et al. 
Bilateral mediastinal neurofibroma of the vagus nerves in a patient with 
neurofibromatosis type 1. Ann Thorac Cardiovasc Surg. 2013;19:293–6.

 5. Shintani Y, Ohta M, Hazama K, Minami M, Okumura M, Hirabayashi H, et al. 
Bilateral cervicomediastinal neurofibroma originating from the vagal 
nerve in a patient with von Recklinghausen’s disease: report of a case. 
Surg Today. 2002;32:1068–71.

 6. Newman A, So SK. Bilateral neurofibroma of the intrathoracic vagus 
associated with Von Recklinghausen’s disease. Am J Roentgenol Radium 
Ther Nucl Med. 1971;112:389–92.

 7. Endo S, Murayama F, Otani S, Tetsuka K, Hasegawa T, Sato Y, et al. 
Alternative surgical approaches for apical neurinomas: a thoracoscopic 
approach. Ann Thorac Surg. 2005;80:295–8.

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


	Thoracoscopic resection of bilateral multiple superior mediastinal neurofibromas
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


