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S U M M A R Y — All brain tumours diagnosed since 1967 in a University Hospital in the 
Southern region of Brazil were reviewed and clinical information concerning age, sex, 
symptoms and evolution were analysed. 88.1% of tumours were primary neoplasms and the 
rest secondary deposits. There was a male predominance and the second and fifth decades 
of life were the most affected. The main presenting symptoms were headache, vomiting, 
hemiparesis, loss of vision and epilepsy. The commonest tumour was of astrocytic origin 
(36.3%) amongst which the malignant ones, including glioblastoma multiforme, predominated. 
These tumours were frequent in the cerebral hemispheres (31.3%), particularly in the frontal 
lobes. The time of evolution from the beginning of the clinical manifestations until the first 
hospital admission was also studied. The authors discuss the clinical and pathological 
observations in relation to other large series analysed in the literature. 

Tumores cerebrais em região sul do Brasil: estudo retrospectivo de 438 casos. 

RESUMO — Todos os tumores diagnosticados no Hospital de Clínicas da Universidade Federal 
do Paraná desde 1967 até o final de 1988 foram revistos e informações clínicas sobre idade, 
sexo, sintomas e evolução foram comparados aos tipos histológicos. 88,1% dos tumores 
corresponderam a neoplasias primárias e o restante a metastases. Verificou-se predominân­
cia de acometimento no sexo masculino e nas segunda e quinta déeadas de vida. Os sintomas 
principais foram cefaléia, vômitos, hemiparesia, perda de visão e epilepsia. Os tumores mais 
freqüentes corresponderam aos de origem astrocitária (36,3%) destacando-se o glioblastoma 
multiforme. Estes tumores acometeram hemisférios cerebrais (31,3%), particularmente os 
lobos frontais. O tempo de evolução desde o início das manifestações clínicas até a primeira 
admissão hospitalar foi também estudado. Neoplasias malignas, como glioblastoma e me¬ 
duloblastoma, têm evolução rápida enquanto meningeomas podem levar anos para manifes­
tarem-se clinicamente. Os autores comparam suas observações clínicas e histopatológicas com 
outras grandes séries estudadas na literatura. 

This article presents a review and tabulation of all the central and peripheral 
nervous system tumours diagnosed in the last twenty-two years in the Department of 
Pathology, University of Parana, Brazil. This unit examines all the surgical pathology 
from the largest general hospital in the metropolitan area of Curitiba which is the 
one and a half million inhabitants capital of the State of Parana in the southern 
region of Brazil. W e aim to compare the present observations with those obtained 
in other academic centres worldwide. Some care is needed in analysing these epide­
miological studies since the methodology, classification and ethnical groups studied 
vary considerably. In spite of these difficulties such epidemiological analysis seem to 
contribute for the diagnosis, prevention and management of brain tumours. 
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MATERIAL, A N D M E T H O D S 

The files of the Department of Pathology, Federal University of Parana, were reviewed 
from 1967 onwards. From a total of 84418 surgical biopsies1 examined in this period 652 
corresponded to neurosurgical specimens. From this group (n=652) all tumours involving 
the central nervous system (CNS) and those affecting cranial and spinal intradural nerves 
were studied. Pertinent data concerning age, sex, presenting symptoms, clinical diagnosis 
and previous pathhological diagnosis were recorded. 

The histological slides were reviewed by a neuropathologist (LFT) and whenever 
necessary special stainings such as cresyl violet and phosphotungstic acid haematoxylin or 
immunocytochemical techniques to glial fibrillary acid protein, S-100 and neuron-specific 
enolase were employed 1,4,18. The tumours were classified according the World Health 
Organization 25. A few patients ( n = 1 3 ) underwent more than a single surgical procedure 
but with the same neuropathologies! diagnosis so that for the purposes of this study they 
were tabulated only once. 

R E S U L T S 

Neurosurgical biopsies represented 0.8% of the total number of specimens received for 
pathological examination. In this group 66% were brain tumours, 2.0% corresponded to 
cysticercosis, 5.5% were insufficient for a definitive diagnosis and the rest consisted of 
arteriovenous malformations, aneurysms, bone and cartilagenous tumours infiltrating CNS 
and inflammatory processes. The brain tumours (n—^438) were primary in 88.1% of the cases 
and a secondary deposit was found in 11.9%. In the group of primary brain tumours there 
was a predominance of astrocytic neoplasms including glioblastoma multiforme, followed by 
meningiomas, schwannomas, ependymomas and primitive neuro-ectodermal tumours (Table 1). 
There were only three cases of pure oligodendrogliomas and in three other cases there 
were mixed oligo-astrocytomas as confirmed by immunohistochemical techniques. Meningo-
thelial meningiomas predominated although we were inclined to sub-classify only those 
with a more aggressive behaviour, i.e. hemangiopericytoma of meninges ( n = 5 ) and malignant 
meningiomas ( n = 3 ) 5,11. 

The male to female ratio was 1.30 to 1 and the global peak of age incidence is shown 
in figure 1. Furthermore if age of incidence is directly related to histological types (Fig. 2) 
it seems clear that the first peak, around 10-25 years, consisted of patients with low grade 
astrocytomas, medulloblastomas and ependymomas. Older patients were more likely to 
present with glioblastomas, malignant astrocytomas and secondary deposits. Meningiomas 
had a peak incidence around the fifth decade of life while schwannomas followed a bimodal 
distribution. The anatomical sites affected by primary and metastatic tumours were studied 
in relation ,to the eight most frequent histopathological types (Table 2). In a small group 
of patients (n—26) there was no information concerning the topography of the lesions so 
that they were excluded from this analysis. Low grade astrocytomas, schwannomas and 
medulloblastomas were common in the posterior fossa. The malignant astrocytomas and 
glioblastomas affected mainly cerebral hemispheres. Most of the secondary deposits were 
confined to the spinal cord. The occipital region seemed particularly spared from brain 
tumours and in only three situations, all metastasis, it was affected. 

The main signs and symptoms of patients detected by the time of first admission to 
hospital are listed in table 3. Some patients presented with more than a single symptom. 
Intracranial hypertension characterized by headache, vomiting and dizziness was the 
commonest manifestation. The clinical manifestations with the most frequent histological 
sub-types are related in table 4. Malignant astrocytomas and glioblastomas presented 
predominantly with intracranial hypertension, epilepsy was frequent in low grade astrocy­
tomas while chronic headache in meningiomas. Deafness was almost pathognomonic of 
V I H t h nerve schwannomas. The time of evolution of brain tumours, i.e. the period from 
the appearance of the first symptoms until the hospital admission, was studied in relation 
to each of the main histological types (Fig. 3). Malignant tumours had a short evolution 
while meningiomas may take as long as 2 to 3 years before any clinical disability is detected. 

In relation to the previous pathological diagnosis, emitted by general pathologists, 
there was a 25.3% discordance with those identified by a neuropathologist. Most of the 
differences were due to inappropriate grading of the astrocytic neoplasms. In 45.2% of 
discordant cases foci of necrosis were not taken into account and the tumours were low 
graded. There were some difficulties in establishing the correct histological diagnosis in 







30.3% of misinterpreted cases, most of which diagnosed before the availability of immuno-
histochemical techniques 4. Mixed gliomas and the group of primitive neuro-ectodermal 
tumours were particularly overlooked. 

COMMENTS 

Brain tumours correspond to approximately 9.0% of all primary neoplasms 16 
but even so there are few epidemiological studies in the world literature analysing 
large series of patients. The incidence in the general population varies from 1.4 cases 
per 100000 inhabitants in China 24, 4 to 5 cases per 100000 in North America 16 a nd 
12.3 cases per 100000 in Central Finland 8. In most of the groups studied there is 
a slight male predominance: 1.30 males to 1 female in the present work, 1.53 to 1 
recorded by Wen-qing et al.24, 1.58 to 1 observed in the series described by Kepes 
et al.14. However some authors describe a female predominance 8.15. 

Neuroepithelial tumours are the commonest amongst brain neoplasms with an 
incidence varying from 32.6% in Japan 12 to 49.8% in western countries 9,10,21,22. i n 

the present brazilian study 49.5% of all tumours belonged to this group. Astrocytic 
tumours predominated in our results corresponding to 36.3% of all the studied cases; 
in this group there were low grade astrocytomas (10.1%), cerebellar astrocytomas 
(2.2%), pilocytic astrocytomas (1.9%), gemistocytic astrocytomas (1.0%), malignant 
astrocytomas (10.1%) and glioblastoma multiforme (11.0%). These astrocytic predo-



minance is in accordance with previous reported series 15.24 although Kepes et al . 1 4 

reported a predominance of meningiomas. In the brazilian population astrocytomas 
and glioblastomas affected patients in the second and fifth decade of life while in 
the Chinese series 24 both predominated in the fourth decade. In the great majority 
of published studies these tumours were localized above the tentorium while children 
suffered from cerebellar astrocytomas and medulloblastomas of posterior fossa 2 - 3 ' 7 . 

The clinical symptoms of intracranial hypertension predominated in the present 
work in accordance with the reported literature 1 9 - 2 4 . The biological behaviour of 
malignant astrocytomas and glioblastomas followed the observations of Russell and 
Rubinstein 20. 

Oligodendrogliomas have a low incidence in our series (0.7%) and in three 
situations they were concomitant with astrocytomas. They presented with headache 
and dementia 1 7. These observations contrast with those reported in the literature 
which showed these tumours to account for 3.0 to 6.2% of all CNS tumours 14,20,24. 
It is important to notice that in some situations there might be difficulties in the 
differential diagnosis between oligodendrogliomas and clear cell ependymomas 1 3 . We 
could not explain this low incidence of oligodendrogliomas in our brazilian study. 
Ependymomas represent between 4.6 to 6.0% of CNS tumours 1 9 - 2 3 and in the present 
study they accounted for 4.9%. Some authors described incidences of 10 to 12.0% 12,15. 
The reasons for such differences remain unexplained. Another contraditory finding 
is the low incidence of pituitary adenomas in the present work (2.0%) well below 
that by other authors which oscilated from 7 to 17.8% 6,20. The incidence of the 
other brain tumorus and metastatic deposits in our series is compared with those 



observed in the main previous studies (Table 5 ) . It is of notice the high incidence 
of metastasis in Finland due to lung cancer in males and breast tumours in females 8 . 

In our present study neurocysticercosis accounted for one of the highest inci­
dences of infectious diseases which might present as space-occupying lesions (2.0%). 
This finding strongly suggests that the southern region of Brazil is an endemic area 
for this type of parasite. This observation is infrequent in other series which des­
cribed cases of tuberculomas and granulomatous inflammation but with few reports 
of cysticercosis. 
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