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OBJECTIVES: To analyze retrospectively 60 patients
(13 infants and children, 47 adults – 21 men and 39 women)
with mediastinal neurogenic tumours admitted to Atatürk
Centre for Chest Disease and Chest Surgery, Ankara, Turkey
between 1988 and 1999. This comprised 21.2% of 283
patients who had surgical operations for all mediastinal
masses during the same period.
PATIENTS AND METHODS: The patients ranged from
four to 67 years of age. Thirteen patients were younger than
15 years and 47 were 15 years of age or older. Medical rec-
ords were reviewed for demographic data, clinical presenta-
tion, diagnostic investigations, operative procedures, and
tumour location and invasion. Postoperative morbidity and
mortality were noted as well as long term follow-up. The
clinical investigations included chest x-ray and computed
tomography of the thorax in all patients, and spinal magnetic
resonance imaging and bronchoscopical examination in
some. Clinical variables were compared.
RESULTS: The tumours had the following characteristics:
42 (70%) were nerve sheath tumours; 15 (25%) were auto-
nomic ganglion tumours; two (3.6%) were paragangliomas;
and one (1.4%) was a malignant peripheral neuroectodermal

tumour (Askin’s tumour). Nerve cell tumours comprised the
majority of tumours in infants and children (nine of 13, 69%),
whereas the nerve sheath tumours were most frequent in
adults (39 of 47, 83%). There were 48 benign and 12 (20%)
malignant tumours when all age groups were considered;
the malignancy rate was 61.5% (eight of 13) in children and
8.5% (four of 47, P<0.05) in adults. All patients were oper-
ated via a posterolateral thoracotomy. Surgical resection of
the tumour was complete in 56 of 60 patients (93.3%). Re-
section of malignant tumours was grossly incomplete in
four cases (four of 12, 33.3%). All benign tumours were to-
tally excised. There were two major complications (respira-
tory failure and pulmonary emboli) and 14 minor
complications in the perioperative period. The mean
follow-up period was five years and seven months. Tu-
mours recurred in 5.3% (three of 56) of patients who had a
complete resection initially. There were no late deaths
related to benign tumours.
CONCLUSIONS: Complete resection of tumours can be
performed safely by a thoracotomy approach and is impor-
tant for achieving satisfactory long term survival in most me-
diastinal neurogenic tumours.
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Mediastinal neurogenic tumours (MNT) account for
approximately 20% of all adult, and 35% of all pediat-

ric, mediastinal neoplasms (1-3). They are the most common
cause of posterior mediastinal masses. Approximately 90%
of these tumours occur in the posterior mediastinum or
paravertebral sulcus. Mediastinal neurogenic tumours are
benign in most cases, with an overall incidence of malig-
nancy ranging from 3% to 19% (1,4,5). Surgical resection is
considered the primary treatment of such tumours and is usu-
ally performed through a thoracotomy (2,6).

In the present paper, a 10-year experience with MNT was
reviewed, which dealt with the clinical manifestations, diag-
nostic problems and surgical treatment of these tumours in
our clinics.

PATIENTS AND METHODS
The study comprised 60 patients (39 females, 21 males)

who underwent resective surgery for MNT at Atatürk Centre
for Chest Disease and Chest Surgery, Ankara, Turkey
between 1988 and 1999. This comprised 21.2% of 283
patients who had surgical operations for all mediastinal
masses during the same period. The age of the patients
ranged from four to 67 years of age (mean 29.2 years).
Thirteen patients were younger than 15 years of age (mean
age six years, with girls averaging nine years and boys aver-
aging four years). Forty-seven patients were 15 years of age
or older (mean age 47, with the averge age for women 30
years and that for men 17 years). Medical records were re-
viewed for demographic data, clinical presentation, diagnos-
tic investigations, operative procedures, and tumour location
and invasion as determined by the surgeon. Postoperative
morbidity and mortality were noted as well as long term fol-
low-up. If the patients had died, additional information was
obtained from death certificates and autopsy records.

Patients in whom insufficiant histological data were
available to confirm the diagnosis were excluded. The clini-
cal investigations included chest x-ray and computed tomo-
graphy (CT) of the thorax in all patients, and spinal magnetic
resonance imaging (MRI) in eight patients. Fifteen of the
patients underwent bronchoscopical examination. The mean
follow-up period was five years and seven months (range six
months to seven years). Clinical variables were performed
using the Student’s t test .

RESULTS
Tumour histology: The histopathological diagnosis of the
tumours in 60 patients included 42 (70%) nerve sheath
tumours (28 benign schwannomas, 11 neurofibromas and
three malignant schwannomas), 15 (25%) autonomic gan-
glion tumours (seven ganglioneuromas, five ganglioneuro-
blastomas and three neuroblastomas), two paragangliomas
(3.6%) and one (1.3%) malignant peripheral neuroecto-
dermal tumour (Askin’s tumour). In three patients (5%), the
tumours were associated with von Recklinghausen’s disease
and these included two neurofibromas (18.1% of all neuro-
fibromas) and one malignant schwannoma. The pathological
types and behaviours of the tumours by age group are shown
in Table 1. Nerve cell tumours were the majority (nine of 13,
69%) in infants and children, whereas the nerve sheath tu-
mours were most common (39 of 47, 83%) in adults. There
were 48 benign and 12 malignant (20%) tumours when all
age groups were considered. The malignancy rate was 61.5%
(eight of 13) in children and 8.5% (four of 47, P<0.05) in
adults. The malignant tumours consisted of three neuroblas-
tomas, three ganglioneuroblastomas, one malignant schwan-
noma and one Askin’s tumour in children, and two malignant
schwannomas and two ganglioneuroblastomas in adults. In
children, malignancy was more frequent in boys (three of
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Tumeurs neurogènes du médiastin : rapport sur
600 cas

OBJECTIF : Effectuer une analyse rétrospective du dossier médi-
cal de 60 patients (13 enfants et 47 adultes : 21 hommes et 39
femmes) admis à l’hôpital Atatürk Centre for Chest Disease and
Chest Surgery, à Ankara, en Turquie, entre 1988 et 1999, pour tu-
meur neurogène du médiastin. L’étude porte également sur 21,2 %
des 283 patients qui ont été opérés pour tout genre de masses médias-
tinales durant la même période.
PATIENTS ET MÉTHODE : L’âge des patients variait de 4 à 67
ans; treize d’entre eux avaient moins de 15 ans et 47 avaient 15 ans et
plus. On a passé en revue les dossiers médicaux à la recherche des
renseignements suivants : données démographiques, tableau
clinique, diagnostic, investigation, interventions chirurgicales, siège
de la tumeur et degré d’envahissement. Ont aussi été notés la mor-
bidité et la mortalité postopératoires ainsi que le suivi à long terme.
L’investigation clinique comprenait une radiographie thoracique et
une tomodensitométrie du thorax effectuées chez tous les patients,
auxquelles s’ajoutaient une exploration de la colonne vertébrale à
l’aide de l’imagerie par résonance magnétique et une bronchoscopie
pratiquées chez certains d’entre eux. Il y a eu comparaison des vari-
ables cliniques. RÉSULTATS : Les tumeurs présentaient les

caractéristiques suivantes : 42 (70 %) touchaient la gaine nerveuse;
15 (25 %), les ganglions sympathiques; 2 (3,6 %), les paraganglions,
et 1 (1,4 %), de nature maligne, le neuroectoderme périphérique (tu-
meur d’Askin). Les tumeurs des cellules nerveuses se trouvaient sur-
tout chez les enfants (9 sur 13; 69 %), tandis que les tumeurs de la
gaine nerveuse étaient plus fréquentes chez les adultes (39 sur 47;
83 %). On a compté 48 cas de tumeur bénigne et 12 (20 %) cas de tu-
meur maligne, tous groupes confondus; le taux de tumeur maligne
s’établissait à 61,5 % (8 sur 13) chez les enfants et à 8,5 % (4 sur 47;
P<0,05) chez les adultes. Tous les patients ont subi une opération par
thoracotomie postéro-latérale. Il y a eu résection complète de la tu-
meur chez 56 des 60 patients (93,3 %) et résection nettement incom-
plète de tumeurs malignes dans quatre cas (4 sur 12; 33,3 %). Toutes
les tumeurs bénignes ont été complètement excisées. Il y eu deux cas
de complications sérieuses (insuffisance respiratoire et embolie pul-
monaire) et quatorze cas de complications peu graves durant la phase
périopératoire. Le suivi a duré en moyenne cinq ans et sept mois. Les
tumeurs sont réapparues dans 5,3 % (3 sur 56) des cas où il y avait
déjà eu résection complète. On n’a relevé aucune mort tardive liée
aux tumeurs bénignes.
CONCLUSION : La résection complète des tumeurs neurogènes du
médiastin est possible par thoracotomie, et ce, en toute sécurité, et il
est important de les exciser en tout pour permettre la survie à long
terme de la plupart des patients.
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four, 75%) than in girls (five of nine, 55%, P<0.05). In adults,
the frequency of malignancy was almost equally divided (two
of 30 women, 6.6%, and one of 17 men, 5.8%).
Signs and symptoms: Forty-three patients (71%) were
symptomatic. Respiratory symptoms (cough or dyspnea)
were the most common complaints (n=32). The other symp-
toms, in decreasing order were chest pain (n=17), malaise
(n=8), dysphagia (n=3) and others (n=8). The results of a
physical examination were normal in 24 patients. The most
common signs of distress were respiratory (including rales,
dullness to percussion, tenderness and wheezing), which
were seen in 22 patients. Three patients with neurofibromato-
sis had café-au-lait spots and subcutaneous nodules.
Diagnostic investigations: All patients underwent chest
radiography and CT of the thorax as an initial diagnostic
study (Figure 1). Spinal MRI was obtained in eight patients.
Most tumours (n=58, 96.6%) were located in the posterior
mediastinum, whereas two were found in the middle medi-
astinum. Among the 15 patients who underwent broncho-
scopic examination, bronchial compression was detected in
three cases.
Surgical approach: All patients were operated via a pos-
terolateral thoracotomy. Surgical resection of the tumour was
complete in 56 of 60 patients (93.3%). Resection of malig-
nant tumours was grossly incomplete in four of 12 patients
(33.3%). This group of tumours consisted of one malignant
schwannoma, one ganglioneuroblastoma (with abdominal
metastasis), one neuroblastoma and one Askin’s tumour. All
benign tumours were excised totally. Two of the ganglioneu-
romas and one of the malignant schwannomas had spinal cord
invasion. Laminectomy was carried out by neurosurgeons in
these patients. There were two major complications (one pul-
munary emboli and one respiratory failure) and 17 minor
complications (nine pulmonary complications including
pneumothorax, pneumonia and atelectasis, four wound infec-
tions, two recurrent laryngeal nerve paralysis, one elevated
diaphragm and one Horner’s syndrome) in the perioperative

period. There were two perioperative deaths. One patient
with neuroblastoma died of respiratory failure on the first
postoperative day, and another patient with neurofibroma
died of pulmunary emboli on the sixth postoperative day.
Follow-up: The mean follow-up period was five years and
seven months (range six months to seven years). Tumours
recurred in three of 56 patients (5.3%) who had a complete
resection initially. Two of the patients with recurrence had
neurofibromatosis; the patient with recurrence at six months
underwent resectional surgery with rethoracotomy, and the
other patient with recurrence at one year had surgical exci-
sion with median sternotomy. The third patient had malig-
nant schwannoma and the recurrence was detected three
years after the first operation; his lesion in the axillary region
was removed successfully. Postoperative adjuvant therapy
included chemotherapy for one patient with Askin’s tumour
(Figure 2), radiotherapy for two patients with malignant
schwannoma and chemotherapy plus radiotherapy for one
patient with ganglioneuroblastoma.

In the follow-up period, one patient with malignant
schwannoma died because of myocardial infarction during
the radiotherapy in the sixth month, and the patient with the
Askin’s tumour died of respiratory failure in the second year
after the operation. There were no late deaths related to
benign tumours.
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TABLE 1
Tumour type and behaviour in children and adult
patients with mediastinal neurogenic tumours

Children*
(n=13)

Adults†

(n=47)
Total

(n=60)
Tumour type
Nerve sheath tumours

Benign schwannoma
Malignant schwannoma
Neurofibroma

Autonomic ganglion tumours
Neuroblastoma
Ganglioneuroblastoma
Ganglioneuroma

Paraganglioma
Askin’s tumour

3 (23%)
1
1
1

9 (69%)
3
3
3

– (0%)
1 (8%)

39 (83%)
27
2

10
6 (13%)

–
2
4

2 (4%)
– (0%)

42 (70%)
28
3

11
15 (25%)

3
5
7

2 (3.6%)
1 (1.4%)

Tumour behaviour
Benign
Malignant

5
8 (61.5%)

43
(8.5%)

48
12 (20%)

*Zero to 14 years of age; †Older than 14 years of age

Figure 1) The chest x-ray (top) and computed tomography
(bottom) of a totally excised schwannoma, shown as a well-defined
paravertebral mass
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DISCUSSION
Neurogenic tumours comprise approximately 19% to

39% of all mediastinal tumours (1-7). They are the most
common type of posterior mediastinal tumours. In our prac-
tice, they comprised 21.2% of all mediastinal tumours in pa-
tients from all age groups who had surgical operations for
mediastinal masses. Neurogenic tumours are generally
grouped into three major catogories: those arising from
peripheral nerves (nerve sheath tumours); those arising from
autonomic ganglia (nerve cell tumours); and, rarely, those
arising from the paraganglionic system (paragangliomas)
(8). Nerve sheath tumours are most common in adults, while
nerve cell tumours are more common in children (8,9). These
previous reports were consistent with our findings that nerve
cell tumours comprised the majority in children (69%), and
nerve sheath tumours were more common in adults (83%).
When all age groups were considered, the schwannomas
constituted the largest group with a frequency of 51.6%;
other studies report the incidence of schwannomas as
between 45% and 60% (2,8). In previous studies, the medias-
tinal tumours have been benign in most instances, with an
overall incidence of malignancy ranging from 3% to 19%

(1,4,5). The overall rate of malignancy in our population was
20%. The reported risk of malignancy in children with medi-
astinal masses is between 27% and 76% (9-11). Our inci-
dence of malignancy in children was 61.5%. In adults, most
of the tumours are described as benign (2,4,12). In our pa-
tients, the malignancy rate in adults was 8.5%, which is simi-
lar to that of other reports (8,12).

The diagnosis of MNT is most often established by CT
and is now routinely performed in these patients. A preopera-
tive diagnosis was established successfully in all of our
patients with the help of tomography. CT scans provide in-
formation on the topography of the tumour and the presence
of calcification, but may ignore an intraspinal extension.
MRI is superior in this regard and should be performed when
the tumour is suspected to extend into the spinal canal, to de-
termine the longitudinal extent of the lesion within the canal.

The treatment of choice in most of the neurogenic
tumours is complete resection. Complete resection is impor-
tant to achieve satisfactory long term survival. We prefer the
thoracotomy approach because this technique permits total
excision of the tumour mass in most patients, even in large
lesions (6). However, videothoracoscopic excision was
reported to be a good alternative in some series in selected
patients (2). The preferred mode of sugery is posterolateral
thoracotomy in most patients. Tumours with dumbbell
intraspinal extension may be excised by combined neurosur-
gical and thoracic procedures (13). Surgical resection of the
tumour was complete in 56 of 60 patients (93.3%) in our
series. Resection of malignant tumours was grossly incom-
plete in four patients (33.3%). All benign tumours were
excised totally. The recurrence rate was three of 56 (5.3%) in
patients who had a complete resection initially.

Schwannomas, the most frequent neurogenic tumours of
the mediastinum, are usually benign and cured by surgical exci-
sion (2,8). Malignant transformation of a pre-existing schwan-
noma is very rare (14), and recurrence is uncommon (8). On
the other hand, malignant schwannomas, which account for
only 0.5% to 7% of all malignant neoplasms in this area, are
agressive neoplasms and tend to recur locally and metastasize
to the lung and the other organs (8,15,16). Some investigators
report that malignant schwannomas comprised 13% to 20% of
all mediastinal schwannomas (17). In our practice, total exci-
sion of the tumour was successful in all benign schwannomas
and no recurrence was detected. There were three malignant
schwannomas among our patients and these consititute 9% of
all schwannomas. One of the malignant schwannomas was in
association with neurofibromatosis and complete resection
was possible with no recurrence after the operation, although
recurrence and metastasis are reported to be more common in
patients with neurofibromatosis (17,18).

Neurofibromas are the second most frequent neurogenic
tumours of the mediastinum, where they occur as isolated
neoplasms or as multiple thoracic manifestations of neurofi-
bromatosis (8,19). The frequency of neurofibromas in our
population was 18% and there was a predominance in
females, although in most of the previous studies, there was
no sex predilection (8). The preferred mode of therapy is total
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Figure 2) The chest x-ray (top) and computed tomography
(bottom), in a seven- year-old girl, of a large, lobulated mass lesion
in the right upper zone that was subtotally excised via right thora-
cotomy. Given the diagnosis of the Askin’s tumour, the patient
received chemotherapy postoperatively, but died in the second
postoperative year
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excision of the tumour. We were able to resect the tumour
totally in all patients.

MNT, when associated with von Recklinghausen’s dis-
ease (neurofibromatosis), can be inherited and multifocal. In
some series, as many as 14% to 30% of patients with medias-
tinal neurofibromas had neurofibromatosis (8,12), and they
usually present at a younger age and are at increased risk for
malignant transformation. The malignancy rates are reported
to reach 30% in these patients (18,20,21). However malig-
nant transformation of a pre-existing schwannoma is rare
(14). In our patient population, only three tumours were asso-
ciated with von Recklinghausen’s disease. Although up to
29% of patients with neurofibromatosis have been reported
to develop neurogenic sarcomas (17). Benjamin et al (22)
reported two sarcomas in five neurofibromas with neurofi-
bromatosis, and Oosterwijk et al (23) reported one sarcoma
in three. In the present study, there were recurrences in both
patients with neurofibromas associated with neurofibroma-
tosis after initial complete resection, but no patients showed
malignant transformation.

The automnomic ganglion cell tumours are rare neoplasms
in a ‘a biological continuum’ from benign ganglioneuroma
through low grade malignant ganglioneuroblastoma to highly
malignant neuroblastoma (8,24-26). Tumours with spinal
extension should be resected with combined neurosurgical
and thoracic procedures (13). Two of the ganglioneuromas
and one of the malignant schwannomas had spinal invasion
in the present study. Identification of intraspinal extension of
the tumour by MRI is mandatory in such cases. Laminectomy
was performed first and thoracic procedure followed imme-
diately. The goal of the surgical intervention should be to
prevent, mimimize and perhaps reverse those defects associ-
ated with cord compression. Enzinger and Wiess (17) have
described rare instances of malignant transformation of
ganglioneuromas to malignant schwannomas, but none of our
patients showed this transformation. Neuroblastomas, which
are highly malignant tumours, usually arise from adrenal
glands, but may originate in extra-adrenal sympathetic gan-
glia; they involve the mediastinum in 16% of patients, ac-
counting for approximetely 6% of all mediastinal
neurogenic tumours (24,27-30). Half of these patients are
younger than two years of age, and some of the tumours
may be congenital.

CONCLUSIONS
The present study reports the clinical spectrum of MNT in

a relatively large population. We conclude that the treatment
of neurogenic tumours of the mediastinum should be based
on their surgical excision. A combined neurosurgical and
thoracic procedure is recommended for the excision of those
with intraspinal extension. Complete resection is important
to achieve satisfactory long term survival and can be per-
formed successfully by a thoracotomy approach in most of
the patients, with few complications and relatively low
incidence of recurrence.
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