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CHAPTER 16

INTRACRANIAL TUMOURS

Intracranial tumours (ICT) include tumours arising from the brain or surrounding tissues.
They are classified as either primary or secondary and as malignant or benign. Other
classifications include tissue type, grade of malignancy and the main site affected. Primary
intracranial tumours originate mostly from brain or meninges whereas secondary or metastatic
tumours originate mostly elsewhere in the body. The most common primary tumours are
gliomas accounting for between 30-50% of all adult intracranial tumours. Gliomas are
malignant tumours which arise from glial support cells rather than neuronal cells and are
termed astrocytoma, oligodendroglioma, ependymoma and pinealoma.

The most common primary benign tumours are meningiomas. These arise from the meninges
covering the brain and cranial nerves accounting for 20-30% of all adult intracranial tumours.
Other benign intracranial tcumours are pituitary adenoma, craniopharyngioma, colloid cyst and
acoustic neuroma. The aim of this chapter is to present an overview of the main intracranial
tumours. The student should aim to know the main types of tumour, their clinical presentation,
diagnosis and management.

EPIDEMIOLOGY

The incidence of primary intracranial tumours in high income countries is 1-2/10,000 per
year. The incidence in Africa is not known but some studies suggest they may be less frequent
there. The cause of most brain tumours is not known but some are related to genetic factors,
radiation exposure and possibly environment. Primary intracranial tumours account for the
majority, 70-80% of all intracranial tumours, with metastatic tumours accounting for the
remaining 20-30% (Table 16.1). The frequency of intracranial tumour increases with age and
metastatic tumours are most common in older age groups.

Table 16.1 Estimated intracranial tumour type (%) in Africa

Most common Uncommon

Glioma 30-50% | Craniopharyngioma 2-5%

Metastases 20-30% | Lymphoma 1%

Meningioma 20-30% | Acoustic neuroma <1%

Pituitary adenoma 10-15% | Pinealoma <1%
Colloid cyst <1%
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CHAPTER 16 INTRACRANIAL TUMOURS

CLINICAL FEATURES

Intracranial tumours in Africa are characterised by late presentation with on average a 2 year
delay before diagnosis and a high mortality of >80% at 1-2 years follow up. They can exist for
long periods with no or few symptoms and when symptoms do occur the tumours may be
advanced. Headache is the most common complaint though occurring only in <50% of cases.
Pain is variable, ranging from being dull, low grade and intermittent to being severe, continuous,
deep, nocturnal, present on waking and often associated with vomiting. Intracranial tumours
have three recognizable main modes of clinical presentation (Table 16.2): (1) focal neurological
deficits (FND), (2) seizures, and (3) raised intracranial pressure (#ICP). These can occur either
alone or together depending on type, stage and site of tumour. The pathogenic mechanisms
underlying these presentations include tumour mass effect, brain irritation and blocked CSF
flow. Highly malignant or fast growing tumours tend to present with combinations of all
three main modes of presentation occurring over weeks or months whereas low grade or slow
growing tumours tend to present with isolated seizures and/or neurological deficits occurring
over months or years. The age of the patient, speed of onset of symptoms and neurological
findings all help to determine the site and the probable type of tumour.

Table 16.2 Main presenting clinical features of intracranial tumours

Neurological finding Symptoms/Signs

focal neurological deficits hemiparesis, dysphasia, visual loss, field defect, ataxia, cranial nerve palsies
raised intracranial pressure | headaches vomiting, papilloedema, LOC

seizures simple or complex partial, secondary GTC

Focal neurological deficits

END are the most common neurological presentation of brain tumour. The type of FND is very
variable and reflects the cell type, grade of malignancy and the site affected (Chapter 2). These
include hemiparesis, dysphasia, visual loss, field defects, cognitive impairment, personality
change, cranial nerve palsies and ataxia. The combination of ataxia and cranial nerve palsies
occurs more frequently with tumours arising in the posterior fossa.

Seizures

Seizures are the presenting complaint in approximately a quarter of patients and occur as
a complication in about another quarter (Chapter 4). Seizures arise mostly from tumours
affecting the temporal lobes and occur most commonly in association with malignant tumours.
The seizures are mostly generalised tonic clonic-type seizures with a focal origin.

Raised intracranial pressure ({ICP)

The symptoms and signs of ICP are headache, vomiting, papilloedema and altered level of
consciousness; these occur because of either mass effect or hydrocephalus. Hydrocephalus arises
because of mechanical blockage to CSF flow through the ventricles. Headache is the most
common symptom being typically severe in advanced tumours, often waking the person from
sleep during the night or early morning and frequently associated with vomiting (Chapter 15).
The site of the headache is mostly frontal in supratentorial tumours and occipital in posterior
fossa tumours, however the site may not necessarily be localising. Mass lesions arising from
above the tentorium, and affecting both the hemispheres frequently give rise to combinations
of features of FNDs and tICP. The most common neurological deficits include hemiparesis and
3, 4* and 6™ nerve palsies. These may be false localising signs, if they occur as a result of remote
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compression at a site away from the tumour. Space occupying lesions (SOL) arising below the
tentorium within the posterior fossa cause cranial nerve palsies, ataxia, and long track signs and
raised ICP secondary to obstructive hydrocephalus. A history of visual disturbances and the
presence of papilloedema are usually late clinical findings. Eventually, the expanding tumour
results in herniation either through the tentorium or foramen magnum leading to death.

Key points

- most common malignant ICTs are gliomas & metastases

- most common benign ICTs are meningiomas & pituitary adenomas

- main presentations include progressive FNDs, seizures & $ICP

. other presentations are headaches, visual failure, cranial nerve signs & seizures
- most patients presenting with headaches do not have brain tumours

MAIN SITES

The site and types of intracranial tumour determine the presenting symptoms and signs and
the main ones are outlined below (Chapter 2).

Frontal lobe

Tumours involving the frontal lobe typically present late because the frontal lobe has a large
silent area. Contralateral hemiparesis occurs if the motor strip is involved. Tumours involving
the anterior frontal lobe may present with personality changes and a loss of initiative, inhibition
and cognitive function. There may also be focal motor seizures, urinary incontinence and loss
of smell. An expressive aphasia occurs if Broca’s area in the dominant hemisphere is involved.

Parietal lobe

Tumours of the parietal lobe result in difficulties or inability to recognise sensory and
proprioceptive input from the opposite side of the body. This may show itself as tending to
ignore the contralateral side visuospatially (hemineglect) or as difficulties recognizing familiar
shapes, textures or numbers when placed in the opposite hand. If the dominant hemisphere is
involved, there may be difficulties particularly with understanding speech, numbers, reading
and writing and carrying out motor tasks (apraxia). Patients with non dominant hemisphere
involvement may present with or develop hemineglect. Patients may also have a visual field
defect involving the lower quadrant from the opposite side.

Temporal lobe

Tumours involving the dominant temporal lobe (usually left sided) may result in aphasia which
is receptive in type and also memory impairment. Tumours on either side may result in recent
onset temporal lobe seizures and visual field loss in the contralateral upper quadrant.

Occipital lobe

Tumours involving the occipital lobe present with visual disturbances, hallucinations, and a
loss of vision from the opposite side of the body, a contralateral homonymous hemianopia.

Brain stem and cerebellum
Tumours of the brain stem present with a combination of ipsilateral cranial nerve palsies and
cerebellar ataxia, and contralateral long tract signs. These may be associated with hydrocephalus
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CHAPTER 16 INTRACRANIAL TUMOURS

and tICP depending on the tumour type and site. Tumours involving this area of the brain are
more common in children.

GLIOMA

Gliomas account for up to half of all brain tumours and occur most commonly in older age
groups >50-60 years. Glioma is the generic name for brain tumours of neuroepithelial cell origin.
These are the support cells in the brain and the main ones are astrocytes and oligodendrocytes.
Astrocytic tumours are separated histologically into grades I & II which are low grade, well
differentiated and relatively benign and into grades III & IV which are high grade, poorly
differentiated and highly malignant. Glioblastoma multiforme represents the most malignant
stage of glioma. Oligodendrogliomas on the whole tend to be lower grade tumours characterized
by a capsule and the presence of cysts and calcium with a good prognosis, but after years about
one third may evolve into more malignant tumours.

Other forms of glioma include ependymomas which are derived from cells which line the
ventricles and choroid plexus. Medulloblastomas are gliomas of the cerebellum and the roof of
the 4™ ventricle occurring mostly in young children aged 4-8 years (Fig. 16.1).

Clinical features

Gliomas present clinically with increasing symptoms usually over weeks or months or years
depending on the grade of malignancy. Presentations include headache and combinations of
focal neurological deficit, seizures, and signs of ICP. Diagnosis is confirmed by neuroimaging,
most commonly a CT of the head. It typically shows a unifocal enhancing mass with
surrounding oedema and mass effect (Fig. 16.1).

Management

Management where there are full resources includes a combination of surgery, chemotherapy
and radiotherapy. Surgery is indicated for biopsy to establish a tissue diagnosis and for partial
tumour resection to relieve symptoms. Chemotherapy is used in high grade malignant gliomas
and usually involves the alkylating drug temozolomide in combination with other drugs.
However temozolomide is expensive, used mostly but not exclusively in younger patients and
only available in some specialized oncology units. Radiation is indicated for most high grade
gliomas but this is only palliative at this stage.

Prognosis

The prognosis in low grade gliomas is good with a median survival of 8-10 years. However in
patients with higher grade malignancy the prognosis even with treatment is poor with survival
of usually <12 months.

Key points

. gliomas account for almost half of all ICTs

. presentations include tICP, FNDs & seizures over weeks & months

. diagnosis is by neuroimaging, CT or MRI

- management is mainly with combination of surgery, chemotherapy & radiotherapy
- prognosis for high grade gliomas is poor
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CT (with contrast)
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Right frontal glioma Medulloblastoma & hydrocephalus in a child

MRIT1 &T2 (enhanced)

Right sided glioma with midline extension/shift

Figure 16.1 Gliomas

MENINGIOMA

These account for about 20-30% of all intracranial tumours. They occur mostly in the middle
and older age groups, >50 years and more commonly in females 2:1. They arise from either
the dural or arachnoid meninges, overlying the surface of the brain, cranial nerves, falx and
tentorium and are nearly always benign. Less than 1% of meningiomas are malignant. Small
meningiomas <2 cm are usually asymptomatic and tumours only become symptomatic when
they reach a size sufficient to affect function. Most tumours arise on the convexities of the
brain, as these are the largest surface areas.

Clinical features

Meningiomas tend to present clinically with focal neurological signs that reflect the site and
size of the tumour in much the same way as malignant tumours but over a much longer
time course usually months or years. Focal seizures are an early symptom of tumours that
overlie the cortex. tICP may also be a late feature of large meningiomas. Meningiomas affecting
certain areas have specific modes of presentation. Parasagittal meningiomas present with spastic
paraparesis, olfactory groove meningiomas with anosmia and papilloedema and sphenoid
wing and frontal meningiomas with Foster-Kennedy syndrome: unilateral optic atrophy with
contralateral papilloedema.

Diagnosis & management
Diagnosis is made by neuroimaging with CT or MRI scans. CT typically shows a meningioma
as a uniformly homogenously enhancing extra axial mass which may be partially calcified or
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CHAPTER 16 INTRACRANIAL TUMOURS

eroding adjacent bone (Fig.16.2). The majority of accessible meningiomas can be cured by
resection and large symptomatic tumours are an indication for surgery. Convexity lesions
are usually completely removed without any residual neurological deficit and the longer
term prognosis for these is generally good. However recurrence is likely if surgical removal is
incomplete as is frequently the case with very large or relatively inaccessible tumours. If the
patient is clinically asymptomatic, then yearly follow up CT scans may be sufficient.

Key points

- meningioma is the most common benign ICT & occurs mostly in older persons

. symptoms can be similar to malignant tumours but occurring over a longer time period
. clinical presentations tend to reflect the site of the tumour

- diagnosis is confirmed by neuroimaging CT/MRI

- management for large, symptomatic meningiomas is surgical removal

CT (with contrast)

Left cerebellar tentorium (hydrocephalus)  Left frontal

Left frontal Right frontal Midline

Figure 16.2 Meningiomas
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PITUITARY TUMOURS

Pituitary adenomas account for about a tenth of all intracranial tumours.

Clinical features

These are benign intracranial tumours occurring outside the brain which present with
headache, local pressure and also endocrine effects. Expansion of the adenoma upwards leads
to compression of the optic chiasm which results in a visual field defect, most commonly
bitemporal hemianopia, initially involving the upper quadrants. The endocrine effects may vary
from being clinically asymptomatic in non functioning adenomas, to prolactinomas causing
amenorrhoea/galactorrhoea and to micro or macro adenomas secreting growth hormone in
acromegaly or microadenoma secreting ACTH in Cushing’s disease. Infrequently, pituitary
tumours undergo infarction and patients then present with sudden headache, vomiting and
features of acute hypopituitarism. The differential diagnosis of pituitary tumours includes other
mass lesions that may compress the optic chiasm including craniopharyngioma, meningioma
and internal carotid aneurysm.

Diagnosis

Diagnosis is confirmed by endocrine and imaging studies. Endocrine studies should measure
prolactin, TSH (thyroid stimulating hormone), free T4, morning cortisol and growth hormone
levels if available. A plain skull X-ray may show an enlarged pituitary fossa and neuroimaging
with a CT or preferably an MRI may show a pituitary tumour (Fig.16.3).

Skull X-ray (lateral view)

Widened sella turcica
CT (with contrast) MRIT1

Pituitary tumour

Figure 16.3 Pituitary tumours
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Management

Management is either medical or surgical. Surgery via the transphenoidal route is usually the
management of choice, if the tumour is intrasellar except in prolactin secreting adenomas
which can often be managed medically with dopamine receptor agonists such as bromocriptine
up to 20-40 mg daily. Growth hormone secreting tumours can also sometimes be managed
medically as well with dopamine agonists or a somatostatin analogue (e.g. octreotide). Larger
pituitary tumours extending above the sella may require a transfrontal craniotomy.

Key points

. pituitary tumours are benign and account for about 10% of ICTs

. symptoms are caused by local pressure effects, hormone secretion & pituitary failure
- CFsinclude headache, visual failure, visual field defect & endocrine disease

. treatment involves hormone replacement, dopamine agonists & surgery

METASTASES

These account for about a quarter of all intracranial tumours and are usually the most common
intracranial tumour in the older age groups >60 yrs. They arise mostly by haematogenous
spread from cancers occurring outside the brain. The main sources are breast, lung, renal,
gastrointestinal cancers and melanoma. Very rarely local metastases can arise within the brain;
the usual source is a glioblastoma, the most malignant type of brain tumour. The history in
metastatic brain tumour is usually short, involving day or weeks of progressive neurological
symptoms of raised intracranial pressure, seizures and focal neurological deficits. Diagnosis is
confirmed by neuroimaging usually a CT of the head. Metastases show as multiple ring or solid
enhancing lesions anywhere in the brain with surrounding oedema and mass effect (Fig. 16.4).
In about 10% of cases the metastases may be solitary.

CT (with con_trast)

Multiple metastases

Figure 16.4 Metastases

Differential diagnosis

The differential diagnosis of intracranial tumour includes other causes of mass or space
occupying lesions (SOL). In Africa these are mostly infections. The most common infectious
causes are HIV related and include toxoplasma encephalitis and tuberculoma. Other infectious
causes include pyogenic and parasitic infections. The main parasitic infections are hydatid
cysts, cysticercosis and very occasionally schistosomiasis. While there may be some difficulty
separating a tumour from these causes clinically, the history and signs of systemic illness and
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typical neuroimaging findings should suggest an infectious origin. The non infectious causes
are mostly vascular and include large aneurysms and arteriovenous malformations. These can
usually be differentiated from metastatic brain tumours by their typical history, vascular risk
factors and appearances on CT scan. A chronic subdural haematoma particularly in the elderly
without a history of head trauma may sometimes mimic a brain tumour in clinical presentation
and require a CT scan of the head to confirm the correct diagnosis. Other neurological disorders
to be considered include hydrocephalus and benign intracranial hypertension.

Investigations

Baseline haematological and biochemical investigations should be carried out in suspected
cases. X-rays involving the chest and skull can be helpful. The chest X-ray may show evidence
of metastases or a primary lung tumour. The skull X-ray may show enlargement of the pituitary
fossa, erosion of bone or other signs of chronic raised intracranial pressure. A lumbar puncture
is relatively contraindicated in patients with suspected intracranial tumours and possible tICP
as any sudden decrease in intracranial pressure can result in death due to coning. Neuroimaging
using computerized tomography (CT) or magnetic resonance imaging (MRI) is the method
of choice in the detection of brain tumours. CT is now available in most specialised centres.
In patients with a suspected brain tumour having neuroimaging, intravenous contrast is given
unless there is a contraindication; a pattern of increased enhancement points to brain tumours.

Management

Management is mostly symptomatic and aimed mainly at palliation. Dexamethasone 4-6 mg
3-4 times daily temporarily reduces cerebral oedema and symptoms. Chemotherapy is usually
not indicated and excision surgery is reserved for isolated single accessible metastases. Prognosis
is poor anywhere in the world with most untreated patients surviving less than a month after
diagnosis.

Key points

- metastases account for about 25% of all ICTs & occur mostly in older age groups
- main sites of origin are breast, lung, kidney, GIT and melanoma

- CFs are similar to gliomas but occurring over a faster time course

- differential diagnosis includes brain abscess, parasitic cysts & vascular causes

- diagnosis confirmed by (CT/MRI) & evidence of primary tumour elsewhere

OTHERTUMOURS
Craniopharyngioma

These are uncommon benign tumours that arise from primitive cells in Rathke’s pouch which
lies just above the pituitary gland and below the floor of the third ventricle. They represent 2-5%
of all intracranial tumours in high income countries and mainly affect children but are also
seen in usually younger adults. They present clinically with pressure effects including headache,
visual field defect, and occasionally diabetes insipidus and hydrocephalus. Neuroimaging using
CT or MRI is diagnostic showing a non enhancing suprasellar cystic mass usually with irregular
calcification (Fig. 16.5). The tumours can be quite large at the time of clinical presentation.
Management is surgical and by irradiation; however the outcome is often unfavourable because
of a high likelihood of recurrence.
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CT (without contrast)

o

Large suprasellar tumour with cysts, calcification & severe hydrocephalus

Figure 16.5 Craniopharyngioma

Key points

. craniopharyngioma are benign ICTs mainly in children and young adults

. arise from primitive rest cells in Rathke’s pouch above pituitary gland

- symptoms are caused by local pressure effects & occasionally diabetes insipidus

- diagnosis is by CT/MRI showing a suprasellar cystic mass usually with calcification
. treatment involves surgical resection & radiotherapy but recurrence is common

Primary CNS Lymphoma (PCNSL)

This is a primary B cell lymphoma that arises within the brain. It cT (with contrast)
is a sporadic tumour affecting mostly older adults and accounts for
around 1% of all primary intracranial tcumours. PCNSL also occurs
in HIV where it affects a mainly younger age group, occurring in
<1% of AIDS patients in Africa. It presents in a similar manner
to other brain tumours although seizures are less common and
meningeal and spinal cord involvement may occur. The diagnosis is
suspected when the CT of the head shows a deep seated enhancing
periventricular mass lesion with surrounding oedema (Fig. 16.6).
The tumour may also occur at more than one intracranial site in
HIV disease. The main differential diagnosis in HIV disease in Africa
is with a brain abscess secondary to toxoplasmosis or tuberculosis
(Chapter 8). Appropriate management is with methotrexate and  1ymour right temporal lobe
whole brain deep X-ray therapy (DXT) which can prolong survival = with mass effect

rates to up to 3 years in non HIV patients. The prognosis is very Figure 16.6 Lymphoma
poor in HIV disease and survival is usually <3 months.

Colloid cyst

Colloid cyst is uncommon and accounts for <1% of primary intracranial tumours. It is a
benign cystic tumour which arises from the roof of the 3* ventricle and may block CSF flow
initially intermittently. Patients with a colloid cyst present with intermittent headaches which
may be sometimes severe, recurrent and related to posture. Affected patients are prone to drop
attacks, leg weakness and hydrocephalus and also sudden death if the flow to CSF is completely
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blocked. CT may show a well demarcated rounded cyst arising within the 3" ventricle with
or without obstructive hydrocephalus (Fig. 16.7). The differential diagnosis includes other
causes of intraventricular cysts including neurocysticercosis where cysts are usually multiple.
Management is by surgical removal or destruction of the cyst.

Acoustic neuroma (Schwannoma)

These are rare benign slow growing tumours that arise from
Schwann cells of the vestibular nerve with an incidence rate of 1 per
100,000 in high income countries. The corresponding incidence
reported in a black population in SA is reported to be very low,
(0.01/100,000). They arise sporadically on one side but may occur
bilaterally in neurofibromatosis type 2 when they usually occur
before the age of 21 years (Chapter 18). The principal sites are
the internal auditory canal (IAC) and the cerebellopontine angle
(CPA). The distinguishing clinical features are unilateral deafness ;54 cyst blocking foramen
coupled with tinnitus, vertigo, ipsilateral unsteadiness and facial of Monro with dilatation of
weakness and numbness. Hydrocephalus and raised ICP are a late lateral ventricle
complication. Diagnosis is by showing high frequency hearing Figure 16.7 Colloid cyst
loss either clinically or by audiograph and by demonstrating

an expanding lesion in the IAC or in the CPA by either CT or

MRI (Fig. 16.8). The main differential diagnosis is between a

meningioma and epidermoid cyst. Management is by deep X-ray

therapy and by surgical resection, though resection is technically

difficult with significant morbidity.

MRIT1 (with contrast) CT (with contrast)

e
Acoustic neuroma extending Acoustic neuroma (left sided)
into right auditory canal

Figure 16.8 Acoustic neuroma

Pinealoma

Tumours may arise from the pineal gland and are uncommon. These are classified as germinomas,
pinealomas, teratomas and gliomas. They are uncommon slow growing tumours and occur
mostly in children and young adults <30 years. Patients present clinically with disorders of eye
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movement, mainly up gaze paralysis and symptoms of raised ICP. These symptoms are explained
by the local effects of the tumour invading the upper midbrain and blocking the aqueduct of
Sylvius causing hydrocephalus (Fig.16.9). The diagnosis is confirmed by neuroimaging, CT or
MRI and management is neurosurgical.

MRIT1 (with contrast)

CT head

Pinealoma enhancing Pinealoma with calcification & hydrocephalus

Figure 16.9 Pinealoma

MANAGEMENT OF TUMOURS

The management of intracranial tumours involves confirming the diagnosis histologically,
grading the tumour when indicated and treating the patient medically and surgically.

Medical

General measures are aimed at controlling symptoms including pain and anxiety and reducing
intracranial pressure. These measures include treating the symptoms and ensuring adequate
cerebral perfusion by maintaining hydration, oxygen saturation and blood pressure. The use
of osmotic therapy can be effective in reducing acute elevations of intracranial pressure but is
only effective for a few days. The drug of choice in tICP is mannitol 20% solution in boluses
0f 0.25-0.75 g/kg every 4-6 hours. Corticosteroids are useful for patients with cerebral oedema
secondary to mass lesions. Dexamethasone is the most commonly used steroid in a dose 4-8
mg/po or iv/three to four times daily. This often provides significant symptomatic relief and
can be maintained at the lowest dose that provides relief which is usually 4 mg twice daily.
Opiates and anxiolytics may be necessary to control pain and anxiety.

Surgical

Meningiomas, pituitary tumours, acoustic neuromas are among the benign ICTs that can be
successfully removed if not too advanced at presentation. Primary malignant brain tumours
that are at or near the surface of the brain may be partially removed by debulking operations.
The main aim is to palliate symptoms by removing as much tissue as is safely possible. Biopsy
of the tumour is also important as the histological findings help to determine the type and
grade of tumour and the subsequent management and prognosis. Patients presenting with
resectable primary brain tumours should be referred to a national centre with neurosurgical
facilities.
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Radiotherapy

Middle grade gliomas, acoustic neuromas, incompletely removed pituitary adenomas and
some other tumours are often radiosensitive. Tumours of childhood in the posterior fossa of
the brain, medulloblastoma and lymphoma are sensitive to radiotherapy.

Chemotherapy
Chemotherapy is sometimes given as adjunctive treatment for some high grade gliomas but the
response is usually poor.

Anticonvulsants
Control of epilepsy is an important part of the management of brain tumour. Phenytoin 3-400
mg daily is the drug of choice.

Prognosis

The majority of brain tumours are either malignant gliomas or metastases and carry a poor
prognosis with few patients surviving longer than one year. However benign tumours such as
meningiomas have a much better prognosis although they frequently present late in Africa.

Key points

- resources in Africa are limited for investigation & management of ICTs

- if ICT suspected then refer to centre with scanning & neurosurgical facilities

- symptomatic treatment of ICTs is very important

- patient & family are helped by being informed of clinical diagnosis & prognosis
- prognosis for most benign ICTs is good & for most malignant ICTs is poor
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