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Thoracoscopic Resection of an Intercostal Neurinoma
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Abstract

Neurinomas are benign tumors representing up to 5% of soft tissue 
neoplasms, discovered mostly incidentally. We report the case of a 
25-year old Caucasian male patient with a left apical “coin” lesion 
on a routine chest radiogram. Further radiologic workup and a per-
cutaneous transthoracic biopsy revealed an intercostal neurinoma. 
A thoracoscopic resection of the tumor was performed. The patho-
logic examination confi rmed the initial diagnosis. Follow-up after 
12 months showed no tumor recurrence. The surgical technique is 
described and different aspects regarding diagnosis and treatment 
of intercostal neurinomas are further discussed.
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Introduction

Neurinomas are benign nerve sheath tumors, with no sex 
or age predilection. Intrathoracic neurinomas arising from 
intercostal nerves are rare and are discovered incidentally. 
Thoracoscopic resection is the treatment of choice for totally 
intrathoracic lesions. The case of a 25-year old Caucasian 
male patient with an intercostal neurinoma is reported. A 
thoracoscopic resection of the tumor was performed. This 
article’s aim is to draw attention to this infrequent pathol-
ogy, describe the surgical technique and to discuss differ-
ent aspects regarding diagnosis and treatment of intercostal 

neurinomas.

Case Report

The patient, one month before the referral to our depart-
ment, had a routine chest radiogram, which revealed a left 
apical “coin” lesion (Fig. 1). The patient was asymptomatic 
and had no past medical history. A percutaneous computed 
tomography-guided biopsy set the diagnosis of a neurinoma. 
A magnetic resonance imaging (MRI) was performed and 
showed at the level of the left paravertebral region, an ex-
trapleural mass with smooth edges arising from the second 
intercostal space (Fig. 2). Its diameter was 2.7 cm. There was 
no communication with the spinal canal. After intravenous 
contrast injection there was an intense enhancement of the 
tumor (Fig. 3a, b). The overall imaging was highly sugges-
tive of a peripheral nerve sheath tumor.

Laboratory fi ndings and preoperative respiratory func-
tion tests were within normal limits.

The patient presented no other intrathoracic or cutane-
ous lesions suggestive of neurofi bromatosis.

A thoracoscopic resection of the lesion was performed.
After the intubation with a double-lumen endotracheal 
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Figure 1. Chest radiogram showing a left apical “coin” 
lesion (arrows).
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tube for ipsilateral lung collapse, the patient was installed as 
for a standard posterolateral left thoracotomy.

In order to introduce the thoracoscope, a 12 mm thora-
coscopic port was used and was placed on the seventh in-
tercostal space in the mid-axillary line. A 30° thoracoscope 
was used.

In addition, two 12 mm ports were used as working 
ports. They were placed on the third and fourth intercostal 
spaces at the level of the anterior and posterior axillary line 
respectively.

When the lesion was visualized, the parietal pleura was 
incised circumferentially around it, by using the electrocau-
tery hook. There was a communication between the tumor 

and the second intercostal nerve by a small pedicle. 
The tumor was easily dissected free from the surround-

ing tissues of the thoracic wall and its pedicle was directly 
electrocoagulated, while a double vascular clip was placed 
peripherally to the tumor.

An endoscopic bag was used in order to extract the tu-
mor from the pleural cavity (Fig. 4a, b). The porthole at the 
level of the posterior axillary line was enlarged up to 5 cm.

A chest tube was introduced under direct vision. The 
lung was reexpanded and the skin incisions were closed. The 
total operating time was 107 min and there was no signifi -
cant blood loss.

The patient’s postoperative course was uneventful. The 
chest tube was taken out on the third postoperative day.

The patient was discharged on the sixth postoperative 
day.

The pathologic examination confi rmed the initial diag-
nosis of a neurinoma. There were no signs of malignancy. 

One month after the operation the patient was seen in 
our outpatient clinic. Clinical examination was normal. The 
chest radiogram performed at that time did not present any 
pathology.

Twelve months postoperatively follow-up imaging 
showed no tumor recurrence.

Discussion
  
The peripheral nerve sheath tumors arise from cells of the 
peripheral nerve, including Schwann cells, perineurial cells 
and fi broblasts [1]. 

Benign nerve sheath tumors are subdivided into two sep-
arate morphological groups with different histopathological 
characteristics: schwannoma (also known as neurilemoma or 
neurinoma) and neurofi broma [2].

Neurinomas represent approximately 5% of benign soft-
tissue neoplasms [2]. They can occur at all ages, though they 
are uncommon in children. They are most prevalent between 
the ages of 20 and 50, with no sex predilection. The major-
ity of neurinomas occur sporadically in patients without a 

Figure 2. MRI image showing the mass arising from the 
second intercostal space.

Figure 3. MRI images showing a marked enhancement of the mass after contrast injection (a, b).
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genetic predisposition. However, histologically identical tu-
mors also occur in patients with neurofi bromatosis type 2, or 
schwannomatosis [2]. Malignant transformation of neurino-
mas is rare [3].

Neurinomas are usually asymptomatic and are inciden-
tally discovered on imaging studies; however pain or other 
symptoms may occur due to compression of the involved 
nerve or adjacent structures. Horner syndrome, hemothorax, 
dyspnea and subcutaneous tumors of the chest wall are some 
rare presentations of neurinomas arising from intercostal 
nerves [3-5].

Rarely, rib notching can be seen on chest radiography 
in case of neurinomas of the intercostal nerves. Moreover, 
a posterior mediastinal mass, should suggest the possibility 
of a neurogenic tumor, for they account for 30% of posterior 
mediastinal tumors [2]. 

MRI is the preferred method for the assessment of pe-
ripheral nerve sheath tumors [6]. Vessels in neurinomas are 
usually prominent and their rich vascular supply is refl ected 
in the often intense enhancement of these tumors on imaging 
studies [2].

Since on imaging studies neurinomas may mimick other 
pathologies including malignant lesions, a preoperative bi-
opsy of the tumor, when feasible, is necessary in order to 
avoid overtreatment [7].

Peripheral nerve sheath tumors arising from intercostal 
nerves may be totally intrathoracic or they may have in addi-
tion an intraspinal expansion, as well (known as hourglass or 
dumbbel tumors) [8. 9].

For the latter a combined resection is suggested through 
thoracotomy or thoracoscopy and laminectomy in order to 
achieve total resection [8].

On the other hand, for the tumors that are limited into the 
thoracic cavity, thoracoscopic resection is advocated as the 
treatment of choice [9]. 

The neurinoma displaces normal elements of the nerve 
to one side; therefore surgical excision usually spares the 
parent nerve because the tumor can be easily separated from 
the underlying nerve fi bers [2].

The patients benefi t from all the advantages of a mini-

mally invasive procedure (less operative stress, less postop-
erative pain, shorter hospitalisation, better cosmetic result 
etc.) as there is no muscle transection and rib retraction as in 
classic thoracotomy [10].

However, the operating surgeon should not hesitate to 
convert to a thoracotomy, in front of an uncontrollable hem-
orrhage, the risk of an incomplete resection or the possibility 
of malignancy [8]. Complete resection is essential even for 
benign lesions, as there is the risk of local recurrence [9].

The insertion sites for the thoracic ports and the choice 
of thoracoscope depends on the location of the tumor. A sin-
gle injection of antibiotics must be given before port place-
ment [11]. 

The dissection of the tumor can be performed either by 
using electrocoagulation or ultrasonic scalpel, paying atten-
tion not to grasp the tumor directly. Meticulous haemostasis 
at the level of the intercostal spaces is essential.

All specimens should be removed in a bag to avoid con-
tamination of the chest cavity by tumor cells which could 
have serious consequences in case of unexpected malig-
nancy. The extraction is performed through a limited “utility 
thoracotomy”. For cosmetic reasons, the highest port hole 
incision in the axilla is used for that purpose, at least when 
feasible [11].

The placement of a chest tube at the end of the operation 
under direct vision is generally recommended.

The postoperative complications after a thoracoscopic 
resection of these lesions are usually minor and self-limited 
(transient intercostal neuralgia, paresthesias, pleural effusion 
etc.) [10, 12]. 

Follow-up imaging is recommended in order to exclude 
local recurrence.

In conclusion, neurinomas arising from intercostal 
nerves is a rare entity and are often discovered incidentally. 
Resection is generally recommended in order to confi rm the 
preoperative diagnosis and to exclude the possibility of ma-
lignancy. When the tumors are totally intrathoracic, a thora-
coscopic approach should be performed; however conver-
sion to thoracotomy is mandatory in front of the risk of an 
incomplete resection or other perioperative diffi culties and 

Figure 4. The extraction of the tumor in an endoscopic bag and the tumor after its extraction from the 
pleural cavity (a, b).
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in case of suspected malignancy.
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