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SUMMARY

Conventionally, brain stem tumours are treated by radiotherapy. Since 1978 we have treated 36 patients with brainstem masses. 
Twenty of these cases were subjected to surgery, 17 by the standard suboccipital approach and 3 by the subtemporal, transtentorial 
approach. In 12 of these 20, a positive histological diagnosis was obtained‑5 astrocytomas, 3 clots, and, 1 each of tuberculoma, 
epidermoid tumor, abscess and cyst. All the 5 patients with astrocytomas, the patient with an epidermoid, and, one patient 
with a clot died, however the remaining 5 are doing well. In the remaining 8, an intra‑axial lesion of the stem was confirmed, 
and a cystic component was excluded. In the 16 nonoperated patients, surgery was either not offered for various reasons or the 
patients refused surgery. Eight of these patients died during their hospital stay and at autopsy 7 harboured an astrocytoma and 
1 a tuberculoma. On the basis of these findings surgery is strongly advocated to rule out presence of benign lesions which would 
be unnecessarily and possibly harmfully irradiated.

Introduction

For the purpose of this communication all space occupying lesions of the brain stem have been clubbed under this term. This 
has been done as there is no way by which a histological diagnosis can be made without an operative biopsy or a post‑mortem 
examination. The conventionally accepted and widely practised therapy, for brain stem space occupying lesions has been control 
of raised intracranial pressure if present, followed by radiotherapy.9,15 This is based on the promise that most if not all brain 
stem space occupying lesions are gliomas and therefore not surgically resectable. There have been a large number of reports on 
surgically treated non‑neoplastic lesions like brainstem haematomas1, 3, 11, 12, 18 tuberculomas,2, 4 abscesses,10 ependymal cysts,14 and 
benign neoplastic lesions like schwannomas.” It is well‑known that gliomas, even in the brain stem can be cystic and evacuation 
of such cysts can lead to longer periods of survival.7 Thus the occurrence of inflammatory lesions, benign lesions, cystic gliomas, 
and the in‑ability to make a preoperative pathological diagnosis, indicate the need for re‑evaluation of the widely practised form 
of therapy (anatomical diagnosis and radiotherapy) for brain stem ‘tumours’.

Our Experience

For the reasons mentioned earlier, we decided to deviate from the widely accepted policy of ‘after making and anatomical diagnosis 
of a brain stem tumour, the patient should be treated with radiotherapy’, and operate on every one of these patients, and tried 
to obtain histological confirmation of the glioma, evacuate a cyst if present, and excise benign lesions as completely as possible. 
This was effected from 1978 onwards and therefore the findings in this group of patients are being presented.

The age and sex distribution are shown in table 1. The interval between the onset of symptoms and presentation to the neurosurgical 
outpatients’ clinic, varied from 15 days to 10 months, The patient with the 15 day interval harboured a glioma and the one with the 
10 day interval had a tuberculoma. The symptoms with which the patients presented are given in tables 2 and 3. The commonest 
single symptom was a disturbance of gait. Four patients complained of unusual symptoms; 2 complained of pain in the neck, 1 
had intractable hiccough with retrosternal pain, and 1 had torticollis. The signs encountered were myriad, and these have been 
listed with the number of patients that they were seen in tables 4, 5 and 6. None of these patients presented in an acute manner. 
All of them had clinical features suggesting a progressive brain stem disorder. Though increased intracranial pressure is said to 
be uncommon,7,8,19 it was present in 11 of the 36 patients. Plain radiography of the skull showed raised intracranial pressure in 
5 patients, ophendylate ventriculography was done in 21 patients, pneumoencephalography in 10 patients and air ventriculography 
in 10 patients. Vertebral angiography was resorted to in 14 patients, but proved of little additional help. A number of patients 
had multiple investigations as one alone was not definitive.

Computed tomography is not available in the institution and for the 5 patients on whom it was done, it was carried out in a 
distant centre. Even this facility has been available only from 1981. The scan appearance in these 5 patients was variable. In one 
patient the scan showed a uniformly low attenuation lesion in the pons and the medulla. It did not enhance on contrast infusion. 
This patient was advised radiotherapy on the presumptive diagnosis of a glioma. The patient is almost independent 18 months 
after the therapy. She had come with multiple cranial nerve palsies, was quadriplegic, and unable to walk.

The second patient showed a slightly hyperdense lesion in the midbrain which enhanced strikingly after contrast infusion. It 
also showed 2 additional, round, high attenuation lesions, in the left caudate and another in the left occipital lobe. Oedema was 
seen around these lesions. Following antituberculosis treatment, the caudate and occipital lesions resolved in 4 months, but the 
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mesencephalic lesion increased, with an extension into the left anterolateral region of the pons. This lesion in the pons showed a 
central area of low attenuation with ring enhancement. At surgery this turned out to be a tuberculous abscess and following its 
evacuation and partial excision of the solid component, the patient returned to a state of moderate independence. Immediately 
before surgery she was unable to speak, swallow, constantly dribbled saliva, and was almost completely quadriplegic.

The third patient’s computed scan showed a high attenuation lesion in the left anterolateral part of the pons, after the contrast 
infusion. This was surrounded by low attenuation oedema. The precontrast scan had not been done. At surgery, via the 
subtemporal, transtentorial route a pontine glioma was biopsied. She died soon after this, and autopsy showed an extensive 
brain stem astrocytoma.

The fourth patient’s computed scan showed a large pontomedullary lesion with mixed attenuation values. Contrast infusion 
showed an increase in the attenuation values of the hyperdense portions. The fourth ventricle was pushed backwards and to 
the left. Surgery was withheld on the presumptive diagnosis of a glioma and radiotherapy instituted. It resulted in a temporary 
remission of 4 months. A repeat scan performed 9 months after the first, due to return of symptoms, had shown an unchanged 
tumor size. The image morphology had changed to the extent that, there was considerably more enhancement after contrast 
infusion. He had been only recently started on chemotherapy.

The last patient’s scan showed a predominantly high attenuation lesion with intermingled areas of isodensity. Contrast infusion 
resulted in enhancement of the hyper‑dense areas. A surgical biopsy of what was thought to be a pontine astrocytoma was carried 
out. At histological examination no tumor cells were seen in the miniscule tissue. She has been given radiotherapy following 
which she has shown remission of her clinical features.

Non‑Surgical Therapy

Of the 36 patients 20 underwent surgery. Of the 16 who did not have surgery, 4 refused it, 5 patients died before surgery could 
be carried out, 2 were given radiotherapy on the computed tomographic diagnosis of a glioma, 1 was similarly treated on 
the finding of malignant cells in the cerebrospinal fluid, and another patient was treated as a tuberculoma on the basis of the 
cerebrospinal fluid findings. In 2 patients a brain stem astrocytoma was found incidentally at autopsy. One of these patients 
had von Recklinghausen’s disease. In him at autopsy, a periaqueductal astrocytoma was found. The second patient a child, was 
shunted for aqueduct stenosis. She died of ventriculitis and autopsy showed a periaqueductal astrocytoma. The last patient who 
did not undergo surgery was being treated as a case of brain stem encephalitis. Only at autopsy was the correct diagnosis of a 
brain stem astrocytoma made.

Surgical Therapy

Of the 20 patients, 17 underwent surgery via the standard, posterior, midline, suboccipital approach to the brain stem, Before 
the availability of the computed scanner, the information from the other radiological investigations only told us that the brain 
stem was swollen. They did not tell us whether the tumour was anterior or posterior, nor did they tell us if the tumour was 
in the midbrain, pons of medulla. For these reasons these 17 patients were approached via the posterior, midline, suboccipital 
approach. After the required craniectomy had been carried out, the dura was opened by a ‘V’ shaped incision, the vermis split if 
necessary and the expanded brain stem visualized. Before needling or incising the floor of the fourth ventricle, the paramedian 
region on either side of the brain stem was visualized by elevation of the cerebellar hemisphere. If a tumour was found to be 
extending here, it was biopsied, and as large an excision as possible was carried out. If no tumour was found here then the 
brain stem was needled at its most attenuated or bulbous part. This was done with a blunt tipped needle. If a cyst, haematoma, 
abscess or firm tumour was aspirated or felt, then a small incision was made, the fluid contents evacuated and the solid lesion 
if present, biopsied or excised.

Three patients were operated via the sub‑temporal, transtentorial approach. This approach was chosen as the lesions were most 
superficial in the anterolateral region of the pons. This of course was possible to determine with the aid of the computed scan. 
Following a low based temporal craniotomy, the dura was opened, the temporal lobe was retracted and the pontomesencephalic 
region explored. The maximally bulging area was needled and a lesion if found, was evacuated and/or excised. 1 tuberculous 
abscess was evacuated, 1 glioma and another possible glioma were biopsied by this route. A ventriculoatrial shunt was inserted 
in 19 patients for the associated hydrocephalus.

Surgical Findings

5 patients had astrocytomas biopsied, 1 of which was cystic. 1 of these was operated by the subtemporal, transtentorial route and 
4 by the posterior suboccipital route. Another patient operated by the subtemporal route showed what at operation appeared 
to be a glioma. No evidence of abnormal cells was seen in the small biopsy tissue. 3 patients had clots, 1 patient a tuberculoma 
with an abscess, and another a pyogenic abscess. 2 lesions were found in front of the brainstem; an epidermoid tumor and 
a cyst of undetermined histogenesis. These are included as their extra‑axial nature was obvious only at surgery. They were 
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preoperatively diagnosed as brainstem ‘tumours’. The tuberculoma was operated via the sub‑temporal, transtentorial route, 
whilst the remaining patients were operated by the suboccipital route. Another 8 patients who underwent an exploration via 
the posterior route, showed swollen brain stems, but needling was negative and the surgical findings did not indicate a more 
aggressive exploration of the brain stem.

The pathological diagnosis of the lesions is given in table 7. The striking fact is the large number of patients with 
non‑gliomatous lesions. In 76 patients studied by Kiyawat6 between 1957 and 1975, 36 patients had verified lesions. 
25 patients had astrocytomas, 6 had tuberculomas, 3 had cysts of undetermined histogenesis, 1 had a sarcoma and the last 
a haemangioblastoma.

Results

Sixteen of the 36 patients are known to have died. Amongst these 16, 12 had astrocytomas, 1 an epidermoid tumor, 1 a tuberculoma, 
1 a clot, and 1 had an unverified tumour. Five of these 13 astrocytomas were operated on (one of them cystic). None of these 
patients worsened as a consequence of surgery. The quickest death after surgery was within 20 days and the longest survival 
after surgery was 5 weeks. This was in the patient who had a cystic astrocytoma. All these 5 patients however had extensive 
neurological deficits pre‑operatively and autopsy showed massive brain stem astrocytomas. The other 7 patients showed extensive 
astrocytomas at the post‑mortem examination, and one of these had a cystic component. The patient with the epidermoid 
tumour died of septicaemia, 15 months after surgery. During the interim period there had been neurological improvement with 
useful, partial independence. The patient with the tuberculoma died in the wards suddenly. She had undergone only vertebral 
angiography on which the diagnosis was not definite. The patient with the brain stem clot showed gradual improvement over 
the ensuing 4 months after surgery, when he died suddenly at home. A post‑mortem examination was not performed. The last 
patient was found to have a swollen brain stem at surgery but no fluid or tissue was obtained. He was given radiotherapy with 
the presumptive diagnosis of a glioma. No improvement was seen and he also expired at home. Again no autopsy was obtained. 
The fate of 11 patients is unknown. Of the 9 living patients, 1 patient who underwent subtemporal, transtentorial exploration 
and biopsy of the brain stem lesion is doing well. It has been 6 months since the surgery and radiotherapy. 1 patient given 
radiotherapy on the computed scan appearance of a glioma, has deteriorated following improvement for 4 months. Another 
patient also similarly treated has remained well for one and a half years after radiotherapy. The patients with the abscess, a 
cyst and one of the patients with a brain stem clot have no neurological deficit and are employed in the same capacity as they 
were preoperatively. The second patient with the clot has a sixth nerve palsy with some ataxia. However she is completely 
independent, and awaits her betrothal. The patient with the tuberculoma and associated pontine abscess has shown remarkable 
recovery, but has right sided hemiparesis, is ataxic and therefore partly dependent. The last living patient who is completely 
well, was given a combination of radiotherapy and empirical anti‑tuberculous treatment. At surgery a swollen brain stem was 
found, but needling failed to reveal fluid.

Discussion

If conventional therapy (radiological diagnosis followed by radiotherapy) had been followed in this series of patients, then 
8 patients with benign, radioresistant lesions (3 clots, 2 tuberculomas, 1 cyst, 1 epidermoid tumour and 1 abscess) would have 
also been so treated, probably with disastrous results. The one cystic glioma would not have had the benefit of evacuation of 
its cystic contents. Evacuation of such cysts may increase the length and quality of survival.’ As a consequence of following 
this form of exploratory surgery, 5 patients (2 clots, 1 tuberculoma, 1 cyst and 1 abscess) are leading useful, independent 
lives with a reasonable certainty of having been cured. The term ‘exploratory surgery’ has been intentionally used. It is 
exploratory to the extent that the nature of the lesion being unknown, the operation may unearth benign, inflammatory, 
or non‑neoplastic space occupying lesions. It will also help detect a cystic component within a malignant lesion. Upto 
the time computed tomography became available, all that one knew, from the other radiological investigations was that 
the brain stem was swollen. On some occasions it was not possible to say whether the lesion was intra or extra‑axial.17 
The availability of computed tomography has helped a little towards this. With the help of CT scan it is usually possible 
to say whether the lesion is intra or extra‑axial. Even here the scanner has proved fallible.18 Lesions believed to be high 
attenuation, cerebellopontine tumours, have at surgery, turned out to be lateral pontine haematomas.18 The computed 
tomographic appearance of brain stem gliomas is variable, and it is yet not possible to make a pathological diagnosis on 
the image morphology alone.5,16 Since this is so, and there are reports on the successful treatment of cystic gliomas,7 brain 
stem haematomas,1,3,11,12,18 brain stem abscesses,10 benign ependymal cysts.’ and brain stem tuberculomas,2,4 it is only right, 
that all patients with brain stem space occupying lesions be given the benefit of an exploratory operation. Only by doing 
this is it possible to exclude cystic components in gliomas and also be able to exclude inflammatory and non‑neoplastic 
cystic lesions. This surgery should preferably be preceded by a computed tomographic scan. Not only is the scan of some 
help towards the possible pathological diagnosis, but its unique advantage is that it clearly governs the approach and aids 
in choosing the shortest, and least traumatic route.
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Conclusions

1.  All space occupying lesions in the brain stem should be operated upon, because their diagnosis is anatomical and 
radiotherapy without histology may allow benign lesions to be missed. In these situations not only is radiotherapy 
useless, but dangerous. Moreover the chance to cure the patient of his ailment may be lost.

2.  Some gliomas have a cystic component, evacuation of which has been reported to improve the quality and length of 
survival.’

3.  Computed tomography is of great help in planning the approach to the space occupying lesion. Tumours that are 
anterolaterally situated in the upper pons and midbrain, should be dealt with, via the subtemporal, transtentorial 
approach.The inferior pontine and medullary tumours are best approached by the suboccipital, midline or paramedian 
route.

4.  At this juncture, computed tomographic image morphology cannot dictate the form of therapy to be adopted. This will 
have to await better scanners and radiopathological correlation in a larger number of cases.

Table 1
Age and Sex Distribution

Decade No. of patients
First 14
Second 10
Third 5
Fourth 3
Fifth 3
Sixth 0
Seventh 1
Male/Female 20/16

Table 2
Symptoms

 Symptoms No. of patients
Headache 13
Vomiting 9
Giddiness 4
Slurred Speech 1
Pathological Laughter 3
Fever 5
Convulsions 5
Altered Consciousness 3

Table 3
Age and Sex Distribution

Decade No. of patients
Diminished Vision 3
Oculomotor Dysfunction 13
Facial Asymmetry 3
Tinntus 3
Deafness 4
9th, 10th, 11th Nerve Dysfunction 13
Motor Weakness 11
Unstable Gait 25
Sensory Dysfunction 4
Others 4
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Table 4
Signs

Signs No. of patients
Altered Consciousness 2
Slurred Speech 9
Oculomotor Signs: 2

3rd Nerve: Unilateral
Bilateral 1

6th Nerve: Unilateral 3
Bilateral 15

Gaze 
Affection: Horizontal 7

Vertical 2
Hor. + Vert.* 2

Immobile Eyes 2
Dysconjugate eye movements 1
Nystagmus: Horizontal 14

Vertical 8
Papilloedema 11
*Hor. + Vert. = Horizontal + Vertical

Table 5
Signs

Signs No. of patients
5th Nerve Affection  

 Corneal Reflex: Unilateral 9
 Bilateral 9

 Facial Sensations: 1st Division 1
 All Divisions‑‑‑  
 Unilat.* 5
 Bilat.* 2

 Motor Function 7
7th Nerve Affection: Unilateral 19

 Bilateral 10
8th Nerve Affection: 3
9th, 10th, 11th Nerve Affection: 15
12th Nerve Affection: 1
* Unilat. = Unilateral. Ψ Bilat. = Bilateral 

Table 6
Signs

Signs No. of patients
Monoparesis 1
Hemiparesis 12
Quadriparesis 6
Cerebellar Signs: Bilateral 12

Unilateral 7
Trunkal Ataxia 3
Ataxic Gait 21

Sensory Impairment 7
Brisk Tendon Reflexes: Unilateral 1

Bilateral 9
Babinski Response: Unilateral 4

Bilateral 21
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Table 7
Pathology

Pathology  
Astrocytoma 12 (5)
Clot  3 (3)
Tuberculoma  2 (1)
Epidermoid Tumour  1 (1)
Abscess  1 (1)
Cyst  1 (1)
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