
Abstract. Background/Aim: Thoracic neurogenic tumors are
most frequently located in the posterior part of the
mediastinum or on the chest wall, along the intercostal nerves.
Schwannomas are very well tolerated for a long period, until
the tumor reaches a large size and compression of the
neighbouring mediastinal organs, chest wall or spine appears.
The purpose of this article was to present a case of a giant
right forth intercostal nerve Schwannoma, completely resected
by a right antero-lateral thoracotomy. In addition,
intrathoracic giant neurogenic tumors are a rarity. Case
Report: The patient presented with only diminished tolerance
to physical activity with no other obvious symptoms. Standard
chest radiography revealed a well-defined opacity of subcostal
intensity, occupying two thirds of the right hemithorax, forming
a common body with the mediastinal shadow. Thoracic
computed tomography (CT) identified a 21/11 cm solid mass
that compresses the right lung and the right main bronchus
with both a solid component and a central liquid area. Open
surgery was performed in order to remove the tumor, which
was 20.5/12.5/9 cm in size and weighed 1,830 g, well defined,
with no invasion of the adjacent organs, having a solid-
fibromatous aspect as well as a central necrotic area. The
origin of the tumor was confirmed from the posterolateral part

of the forth intercostal nerve. Pathology examination and
immunohistochemistry confirmed the diagnosis of a benign
Schwannoma. Conclusion: Benign intrathoracic Schwannomas
are asymptomatic for long periods and the main therapeutic
option is complete surgical resection. The surgical approach,
either open or video-assisted is dictated by the localisation of
the tumor, local extension and most importantly the size of the
neurogenic mass. 

The incidence of neurogenic mediastinal tumors is between
12-21% of the total mediastinal tumors (1), being most of the
time benign lesions (2). Neurogenic tumors are frequently
found in the posterior mediastinum, intercostal space, thoracic
sympathetic nerve or ganglion, thoracic vagus nerve and very
rarely developed in the lung (3). Of all the posterior
mediastinal masses, over 75% of cases are neurogenic tumors
(4). Overall, benign neurogenic tumors represent 93.5% of
cases and the malignant ones only 6.5% (5).

Benign neurogenic tumors are most often found on the
intercostal or vagus nerves. Alongside neurofibromatosis,
ganglioneuromas or paragangliomas, Schwannomas are the
most common, found in 48% of cases (6). Schwannoma has
several names in the literature such as neurilemmoma,
neurilenoma or neuroma, with its origin in the Schwann cells.
The first person to describe these cells was Theodor Schwann,
a German physiologist, biologist and histologist (7).  

Malignant neurogenic tumors are more often found in
children or young adults and represent 67.2% of cases and
rarely discovered at an adult age (8, 9). On the other hand,
mediastinal localisation of a peripheral nerve cyst-tumor is
extremely rare, 0.5-7% of cases, and malignant Schwannoma
in 5% of cases, usually associated with Recklinghausen
disease (10-12).
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Case Report

A 60-year-old male presented in our clinic for a diminished
tolerance to physical activity in the last few weeks and mild
dyspnea, with no other thoracic symptoms and associated
cardiac or respiratory pathology. Standard chest radiography
(Figure 1) revealed a well-defined, homogenous mass
occupying two thirds of the right hemithorax forming a
common body with the mediastinal shadow. Blood tests show
a slightly elevated pCO2. Respiratory volume tests revealed a
restrictive ventilator defect with significantly lower forced
expiratory volume (FEV 1 – 0.98 l/58%) and forced vital
capacity (FVC – 1.71 l/64%) then the predicted values.

Bronchoscopy studies identified compression of the
posterior wall of the right main bronchus, which continued
throughout the bronchial tree. Standard and contrast thoracic
CT (Figure 2) confirmed the presence of a giant, 21/11 cm
mass, occupying the entire right hemithorax, compressing the
right lung and bronchial tree and moving the mediastinal
organs towards the left side. The mass was mostly solid,
homogenous, with a central liquid area suggesting necrosis,
with no invasion of the neighbouring organs or chest wall.

Open surgery was performed by right anterolateral
thoracotomy with access through the fifth intercostal space.
Intraoperatively we discovered a well-defined tumor,
adherent to the upper and middle lobe of the lung,
compressing it. We identified a wide base for the tumor from
the forth-intercostal space, with no local invasion, being
relatively easy to detach from the adjacent lung with
complete resection of the tumor. The mass was 20.5/12.5/9
cm in size and weighed 1,830 g. After removal of the tumor,
complete expansion of the lung was obtained.

Postoperative evolution of the patient was favourable,
with no complications, with the patient being discharged
after 7 days. Histopathological examination (Figure 3)
macroscopically described a giant encapsulated tumor, with
a yellow, macronodular structure and a large central cystic
degeneration, with hematic contents and white areas with
sclerotic aspect. Microscopically the tumor was surrounded
by a thick, collagenous capsule that contains numerous
capillary vessels and lymphoid follicles. Tumor contained
fusiform Schwann cells, with no atypical cells or mitosis.
Cells were distributed as fascicles in hypercelular areas
(Antony A) with palisade aspect, alternating with
hypocellular areas with myxoid or cystic degeneration
(Antony B), with no signs of capsular invasion.

The final histopathological diagnosis was that of benign
giant thoracic schwannoma. Immunohistochemistry tests for
cytokeratin, vimentin and epidermal growth factor receptor
(EGFR) were negative; however, tests were positive for S100
protein. These tests also confirmed our diagnosis of a benign
intrathoracic schwannoma. Follow-up was made after 6
months and 1 year with excellent results, lung volume tests

improved dramatically (FEV1 – 1.72 L-90%; FVC – 2.48 L-
92%) and standard chest radiography was normal, with no
sign of local recurrence.

Discussion

Neurogenic tumors represent the most common mediastinal
neoplastic disease in children, found in 46.2% of cases,
where as in adults in 11.2% of cases. Schwannomas make
up a 25-34% of the total cases of neurogenic tumors (13).
Some authors consider that benign schwannomas represent
48.3% of the total number of thoracic neurogenic tumors
and that 6.71% of them go through malignant
transformation (14). An intrathoracic neurogenic tumor is
considered giant if it occupies more than half of the
hemithorax, which is a rare occurrence (3). In the presented
case the tumor occupied two thirds of the right hemithorax
and was removed using an anterolateral thoracotomy, only
large enough to excise the tumor but with some sacrifice to
intraoperative visibility.

Regarding symptoms, most benign neurogenic tumors are
asymptomatic (15). In the cases of giant neurogenic tumors
there is no consensus regarding clinical diagnosis (3). Most
adult patients (84% of cases) and children (60% of cases)
with neurogenic tumors are asymptomatic (13). Other
authors consider that malignant neurogenic tumors are
symptomatic in most cases in children (76.4% of cases) and
much less in adults (36.7% of cases) (16). In addition, other
authors consider that while malignant neurogenic tumors are
mostly symptomatic, the benign ones are not, being well
tolerated over long periods. (17).

According to some authors, there is no clinically significant
difference between malignant or benign neurogenic tumors
(18). However, due to the large size of the tumor, mediastinal
compression can occur, especially the compression of the vena
cava with secondary superior vena cava syndrome (19). In our
case, the patient presented with only a decreased tolerance to
physical activity with no other significant clinical signs. Even
so, due to the large size of the tumor, differential diagnosis
was between a benign schwannoma and a possible giant
intercostal nerve neurofibroma.

Schwannomas appear especially between 20-50 years of
age and has an equal distribution between genders.
Microscopically there are two types of cell patterns: Anthony
A (Schwann cells as palisades or the presence of Verocay
bodies) and Anthony B (polymorphic Schwann cells with a
free myxoid component) (20). Both patterns can be present
at the same time in the same Schwannoma, as was the case
with our patient. Schwannomas are lobulated tumors and
sometimes present with central degeneration, and are formed
outward from the nerve axis. Microscopically, solitary
neurofibromas have a structure formed of spindle cells with
wavy nuclei, with no cellular pleomorphism, with various
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degrees of myxoid degeneration and the tumor is formed
within the nerve axis (20). 

Immunohistochemical differentiation between schwannomas
and neurofibromas is extremely useful and based on the
following markers: CD56, CD34, S100 protein, calretinin.
Calretinin is much more specific to Schwannomas and is not

found in neurofibromas, CD56 appears in 77% of cases of
Schwannomas whereas CD34 appears in 80% of cases of
neurofibromas (21). On the other hand, immunoreactivity
towards S100 protein seems to be the same in both
schwannomas and neurofibromas. In our case, although very
rare, given the size of the tumor, we considered a malignant
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Figure 1. Standard thoracic radiography – mass in the right hemithorax.

Figure 2. Thoracic computed tomography – mass in right hemithorax.



transformation of the schwannoma, which usually presents as
an epithelioid or angiosarcomatous transformation (22).
Malignant Schwannomas are part of peripheral nerve sheath
tumors. Some authors consider that 50% of malignant
peripheral nerve sheath tumors appear in patients with type I
Recklinghausen disease; however, there have been reported
cases of malignant schwannomas in patients without the
disease (23). 

Some authors consider that the lifetime risk for developing
malignant peripheral nerve sheath tumors in patients with type
I neurofibromatosis is between 8-13% (24). Malignant
peripheral nerve sheath tumors do not present a specific or
sensitive marker for immunohistochemistry, most of the times
being classified as a sarcoma, due to its origin and behaviour
(25). In our case there were no histological elements or
immunohistochemistry results to confirm a malignant
transformation of the resected tumor. 

Thoracic computed tomography (CT) and magnetic
resonance imagining studies are the main imaging tools
used for this type of pathology. Even so, it is difficult to
determine whether a tumor is benign or malignant (3, 18).
A series of authors attempted to differentiate between
malignant and benign neurogenic tumors using a series of
CT characteristics. Benign neurogenic tumors appear as
round, well-defined masses of soft tissue with the presence
of central cystic degeneration (20) whereas malignant
tumors present with local invasion, bone tissue destruction,
lung metastases or pleural effusions (26). However, in order
to establish the extension of the lesion in the spine,
magnetic resonance imaging studies are far superior to a
thoracic CT (3). 

Neurogenic tumors can be mistaken for solitary pleural
fibrous tumors, chest wall tumors or other mediastinal
masses (27, 28). CT-guided biopsy is useful in obtaining a
preoperative diagnosis however, due to the low cell count in
benign tumors, malignant or benign traits are not always
obvious (29, 30).

The evolution of these tumors can lead to local
complications such as compression of the neighbouring
organs, bone destruction or growth in the spinal canal with
associated medullar compression (1). A typical case of
neurogenic tumor development is the one of a dumbbell
tumor. Most authors agree that this type of tumor, especially
if it is associated with bone destruction, requires a
multidisciplinary team. For dumbbell tumors with spinal
involvement, in order to prevent medullar lesions, some
authors suggest using intraoperative spinal neurogenic motor
evoked potential monitoring (31). For small dumbbell tumors
a video-assisted approach is preferred and laminectomy is
associated (32). For benign neurogenic tumors, complete
surgical resection of the tumor is sufficient (17). The
objectives of surgical removal are preventing local extension,
obtaining a histopathological diagnosis, preventing malignant
transformation and establishing the necessity of further
treatment (14).

Minimal invasive surgery, according to some authors, is
reserved for tumors that are smaller than 8 cm in diameter (33).
Contraindications for this method are the involvement of the
spinal artery or medullar extension of the tumor (16). However,
a very large tumor, such as the one we presented, can be a
major inconvenience, making minimally invasive surgery
impossible to perform. The advantages of minimally invasive
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Figure 3. Histopathological microscopic view. Magnification ×20.



surgery compared to open surgery are obvious: reduces hospital
stay, reduces postoperative pain, and reduces surgery duration
and minimal postoperative blood loss (34-36).

According to some authors, video assisted surgery can be
used even for malignant neurogenic tumors, with very
satisfying results and minimal postoperative complications
(37). Even so, a video assisted approach can present its own
series of postoperative complications such as hoarseness,
Claude Bernard Horner syndrome or brachial plexus lesions.
Most specialists agree that minimally invasive surgery is
reserved for cases with no local invasion or medullar
extension (31, 38). Postoperative survival for thoracic
neurogenic tumors is directly correlated with tumor size,
whether the tumor is malignant or benign and if the mass is
completely removed.

Conclusion

In benign giant neurogenic tumors, using open surgery, the
golden standard of treatment is the complete removal of the
mass. Due to these tumors most often being asymptomatic,
early discovery is based on routine chest radiographies. The
surgical approach, open or video assisted, is dictated by
tumor placement, local extension and most importantly,
tumor size.
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