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Introduction

Neurogenic tumors are the most common mediastinal tumors, 
accounting for 12% to 21% of all mediastinal neoplasms (1,2) 
and 75% to 95% of all posterior mediastinal neoplasms (3).  
Thoracic neurogenic tumors usually originate from the 
intrathoracic nerve sheath, autonomic nerve ganglion sections 
and sub-organizations. Schwannoma is the most common 
neurogenic tumor. Nearly half of posterior neurogenic tumors 
are asymptomatic, however, as they become larger in size, 
they can produce symptoms related to local compression, 
bone invasion, and spinal cord involvement (4,5). Computed 
Tomography (CT) and CT-assisted puncture biopsy can 
improve the quality of preoperative diagnosis. Radical surgery 
is the method of choice in surgical treatment of giant benign 
intrathoracic tumors (6). Treatment policy is determined 
individually on the basis of the results of CT, functional and 
intraoperative findings.

Case reports

Case 1

A 67-year-old female had a series of symptoms of chest pain, 

cough, dyspnea, dizziness and palpitation 2 years ago, which 
were aggravated over the past year. Chest CT (Figure 1) 
revealed a 16.2 cm × 11.8 cm × 11.0 cm high-density mass 
with destruction of the bone and huge lesions located in the 
lower right side of the chest cavity, adjacent to diaphragm. 
CT value was 76 Hounsfield Unit (HU). Magnetic 
resonance imaging (MRI) (Figure 2) showed low signal 
intensity on T1-weighted image, high signal intensity on 
T2-weighted image, and not remarkably strong intensity on 
the diffusion weighted imaging. The mass was considered 
as a neurogenic tumor. In the exploratory thoracotomy 
view, we found that a huge mass was in the right chest, and 
densely adhered to the costovertebral region, extending 
from T5 to T12 and infiltrating part of vertebral bodies of 
these ribs. In addition, clearly squeezed lungs and pedicled 
lateral chest wall were observed (Figures 3,4). The duration 
of operation was 136 mins. Histopathology showed spindle 
cell neoplasm, with extensive necrosis, moderate mitotic 
index and severe atypia, probably a malignant peripheral 
nerve sheath tumor (Figure 5). S-100 protein was positive 
in immunohistochemical assay, confirming the diagnosis of 
malignant schwannoma.
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Case 2

A 53-year-old female patient complained of chest pain 
for five months. The pain was tolerable in the beginning, 
whereas it became increasingly intense and accompanied 
with dyspnea and palpitation. The patient stated that she 
had no family history of neoplasms and had smoking history 
of 20 years. A CT scan of the chest revealed an 18.2 cm × 
13.8 cm × 8.5 cm well-defined mass, with regular borders 
and huge lesions located in the left side of the chest, densely 
adhered to the costovertebral region, and adjacent to 

thoracic aorta and part of pulmonary artery. CT value was 
98 HU. MRI showed high signal intensity on T1-weighted 
image, and high signal intensity on T2-weighted image. 
It was a cystic and solid tumor in the left side of the chest 
cavity, accompanied with internal bleeding and deformation 
of some vertebral body and pedicle. There was no obvious 
abnormality of thoracic spinal canal and spinal cord. A left 
posterolateral thoracotomy was performed after perfect 
preoperative preparation. Surgical exploration found that 
the tumor was in the left chest, and hard quality, solid, clear 
border, and densely adhered to the costovertebral region. 

Figure 1 CT reveals a huge high-density mass with destruction 
of the bone and huge lesions located in the lower right side of the 
chest, adjacent to diaphragm

Figure 3 Operative view. A huge mass was in the right chest, and 
densely adhered to the costovertebral region, extending from T5 
to T12

Figure 2 MRI shows low intensity on T1-weighted image, high 
intensity on T2-weighted image, and not remarkably strong 
intensity on the diffusion weighted imaging

Figure 4 Operative specimen
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The duration of operation was 145 mins. Histopathology 
showed that some tumor cells were spindle, with round 
nucleus and blunt ends, and densely arranged, and some 
other tumor cells were dispersed and sparse, and had 
reticular cytoplasm with fatty degeneration and many 
interstitial reticulation or collagen fibers. The glial fibrillary 
acidic protein (GFAP) was positive in immunohistochemical 
assay, confirming the diagnosis of neurilemmoma.

Discussion

There was no consensus on clinical diagnostic criteria 
of giant mediastinal neurogenic tumor. Generally, 
the neurogenic tumor occupying more than half side 
of the chest cavity can be called a giant mediastinal 
neurogenic tumor. In spite of the different clinical 
features, once diagnosis was established, the mediastinal 
neurogenic tumors should undergo resection. The clinical 
manifestations, diagnostic methods, surgical approaches, as 
well as the principles of surgical treatment and prognosis 
of primary mediastinal neurogenic tumor are described in 
details below.

Diagnosis of primary giant mediastinal neurogenic tumor

According to patient’s history, clinical symptoms and 
signs, and imaging (X-ray, CT or MRI examination), 
most of primary giant mediastinal neurogenic tumors 
can be diagnosed. It is very difficult to distinguish tumor 

Figure 5 Histopathology shows spindle cell neoplasm, with 
extensive necrosis, moderate mitotic index and severe atypia, 
probably a malignant peripheral nerve sheath tumor

from the anterior mediastinum or posterior mediastinum 
when the giant neurogenic tumor occupies one side of 
chest cavity. It is very easy to be misdiagnosed as other 
diseases. The most common presentation in patients is 
respiratory symptoms with mild chest discomfort, chest 
pain, irritating cough, chest tightness and shortness of 
breath. Other symptoms related to local compression, 
bone invasion, and spinal cord involvement occurred when 
tumors become larger. Most of mediastinal neurogenic 
tumors locate in the posterior mediastinum, closing to the 
spine or paravertebral sulcus, and have smooth and clear 
boundary and uniform density. Part of tumors may have 
calcified element (schwannoma, ganglioneuroma, and 
neuroblastoma), and cystic change (mainly schwannoma). 
In case of dumbbell tumor, there may be tumor extension 
into spinal canal and intervertebral enlargement. At present, 
MRI has more value in evaluating tumor extended into 
spinal canal than CT. It is difficult to determine benign or 
malignant according to CT or MRI examination, and the 
determination of diagnosis mainly relies on pathological 
examination. Needle biopsy is very important for 
preoperative pathological diagnosis.

Principles and approaches of surgery, and prognosis of 
primary giant mediastinal neurogenic tumor

Surgery is the preferred treatment for primary giant 
mediastinal neurogenic tumor, whether it is benign or 
malignant. A standard post-lateral thoracotomy can provide 
a wonderful exposure. Video-assisted thoracic surgery 
(VATS) is a new technique for mediastinal tumor. VATS 
minimizes the access trauma and provides an appropriate 
view, especially for small posterior mediastinal neurogenic 
tumor (7,8), but it is not suitable for giant mediastinal 
neurogenic tumor because of huge tumor volume. For 
dumbbell neurogenic tumors, a sufficient preoperative 
evaluation of the intraspinal part of the tumor is very 
important for preventing uncontrollable hemorrhage 
during the operation. L-shaped incision and cooperation 
of thoracic surgeon with neurosurgeon are recommended. 
Benign mediastinal tumor can be cured by surgery. 
Malignant mediastinal tumor is still one of the least studied 
topics. The five-year survival rate is low and complete 
resection is usually impossible. Adjuvant radiotherapy 
and chemotherapy can be useful in the treatment of the 
metastatic disease.

In summary, we often encounter some troubles on 
giant mediastinal neurogenic tumor resection. It is very 
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difficult to expose clearly because of giant tumor volume 
in operation. To solve this problem, extending as far as the 
incision and sternum transaction and bilateral thoracotomy 
are necessary, and releasing cystic fluid to minimize the 
tumor volume is practical.
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