Psychotic manifestations in brain tumour patients:

2 case reports from South Africa
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ABSTRACT

Two cases are presented of adult males diagnosed with psychosis who were found to have intraventricular tumours (central
neurocytomas). In both cases the psychotic manifestations disappeared following surgical removal of the tumours. The
relationship between structural brain lesions and psychotic manifestations is discussed.
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INTRODUCTION AND OBJECTIVES
Brain tumour patients usually manifest with features
of raised intracranial pressure, focal neurological
deficits and seizures. Psychotic manifestations are
not usually seen. It must be recognized however
that though rare, these can be the presenting fea-
tures of intra-cranial tumours. Patients presenting
with psychosis associated with atypical manifesta-
tions such as advanced age, resistance to treatment
or focal neurological deficits and papillo-oedema
should warrant a full workup to exclude structural
intra-cranial mass lesions.

The main objective of this report is to high-
light this population of patients who can be helped
if properly diagnosed.

CASE NUMBER 1:

A 26-year-old black African male was admitted to
the Johannesburg Hospital with an eight-month
history of auditory hallucinations (mainly of
command), delusions of grandeur and non-
purposive violent out bursts with no clouding of
consciousness. He complained of headaches
occasionally. He had had no prior history of
psychosis.
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There was no history of substance abuse, febrile
illness or any other significant medical complaints. He
was placed on anti-psychotic medication by the psychiatric
service but consistently defaulted on his treatment so that
he was eventually admitted to the medical floor and a CT
scan obtained on the basis of concern about the reported
headaches. Prior to this, he had not been formally
investigated.

Clinically he was in good general condition. He

had bilateral papillo-oedema and no other focal neuro-
logical deficits, and was fully conscious.
Mental status testing revealed disturbances in memory and
higher cognitive functions especially calculations and prov-
erb interpretation. The remainder of the parameters were
within normal limits.

A CT scan of the brain (Figure 1) showed a

homogenously enhancing mass lesion in the left lateral
ventricle associated with ventriculomegaly of that ventricle
mass effect and midline shift.
He underwent a craniotomy at which the tumour was
approached via the corpus callosum. It was pinkish-grey,
moderately vascular and soft in nature. It was completely
removed and histological examination showed it to be a
central neurocytoma.

There was immediate resolution of all his psy-
chotic symptoms following the operation.
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Figure 1.

Case Number 2:
A 43-year-old black African male presented with a
1Y5-year history of being extremely psychotic char-
acterized by non-specific auditory hallucinations,
persecutory delusions and episodes of non-directed
violence. Unfortunately there was no family avail-
able to give history regarding substance abuse or
any significant past medical events. He had been
committed to a psychiatric institution in
Johannesburg where the control of his condition
was difficult even on multi-drug therapy. There was
no record of any previous investigations having
been done specifically with regard to his psychosis,
nor any details regarding the treatment he had been
on prior to admission to the psychiatric hospital.
On the basis of this difficulty in treatment,
a CT scan of the brain was obtained (Figure 2).
Clinically, he tended to be aggressive and uncoop-
erative. He had no focal neurological signs.
It was not possible to obtain formal mental status
or neuropsychological testing owing to his state.
There was no papillo-oedema on fundoscopy.
The CT scan demonstrated a predomi-
nantly solid enhancing mass in the left lateral ven-
tricle and attached to the septum pellucidum. There
were multiple cystic areas in the lesion. In addition,
there was moderate hydrocephalus of both lateral
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ventricles.

He too underwent a craniotomy with approach
through the corpus callosum and complete removal of
the tumour, which, as in the previous case, was also dem-
onstrated to be a central neurocytoma.

Post-operatively, he was aphasic and had a right
hemi paresis. These deficits improved to total recovery
over a period of two weeks at which point he was found
to have no residual psychotic manifestations.

Figure 2

DISCUSSION

Psychotic manifestations are not uncommon in clinical
practice in South Africa, and the presentation of these
two patients is likely to be repeated several times in any
year in our hospitals.

Frequently, one finds that functional causes such as schizo-
phrenia and manic-depressive psychosis as well as sub-
stance abuse of various types are the issues underlying
most patients presenting in this manner.

The exact degree to which organic causes are responsible,
and specifically space occupying mass lesions, is difficult
to determine. Much of the wider population depend on
community clinics and small, far flung peripheral hospi-
tals for their primary care, and it is here that decisions are
made which determine the course of their management.
Access to more sophisticated secondary and tertiary hos-
pitals with experienced clinicians and facilities such as CAT
and MRI scans are not a luxury enjoyed by the majority
of these patients.
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Hence one can only speculate and extrapolate as to
the size of the problem, on the basis of those pa-
tients who do end up at tertiary units such as ours,
usually with long histories of being “known
schizophrenics”, in whom alternative diagnoses are
eventually made. We do see quite a few annually.
When one reviews these patients, there are usually
“red flags” present in either the history or the physical
examination that could have alerted the original cli-
nician as to the diagnosis of something more sinis-
ter than just another psychotic patient.

Among these are late onset psychosis, re-
sistance to treatment in a compliant patient, head-
aches associated with the symptoms of psychosis,
a history of seizures and any focal neurological defi-
cit including, for this purpose, papilloedema.

The mental status examination, where this can be
done, can be quite helpful at alerting one to the
possibility of lateralizing intracranial disease.

Tumours occurring in various parts of the
brain have been associated with the presence of
psychotic illness in the literature and in several in-
stances resolution of psychotic symptoms has been
documented after surgical treatment for these
tumours.

A suprasellar germinoma involving bilat-
erally the basal ganglia has been associated with psy-
chotic and obsessive-compulsive symptoms in a 13-
year-old boy .

A 26-year-old lady presenting with psycho-
sis and found to have a meningoma in the right
lateral ventricle with extension into the corpus cal-
losum and perivientricular white matter is discussed.?
The symptoms completely resolved after surgical
excision of the tumour and she remained in remis-
sion at the 2%4-year follow-up point on no medica-
tions.

A 9-year-old boy is reported presenting
with psychosis and found on MRI to have a tu-
mour in the anterior third ventricle associated with
mild to moderate hydrocephalus. On resection the
tumour turned out to be a choroid plexus papil-
loma and the patient remained free of psychosis or
mood disorder at one-year follow-up.?

Even more intriguing has been the reported
association of posterior fossa structural abnormali-
ties with neuropsychiatric symptoms . It is hypoth-
esized that in these cases disruption of the cerebel-
lar output to mesiodopaminergic areas, locus coer-
uleus and raphe nuclei or deafferentation of the
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thalamolimbic circuits by cerebellar lesions may lead to
these behavioural and psychiatric changes.

A 55-year-old woman with a six year history of
uncontrollable complex partial seizures and severe delu-
sions is reported to have improved following removal of
a right frontal lobe mixed oligoastrocytoma or
dysembryoplastic neuroepithelial tumour °.

A case is reported of a 19-year-old female who
had undergone resection of an astrocytoma of the left
basal temporal lobe which had initially presented with psy-
chomotor and grand mal seizures and who presented 30
months later with acute onset of paranoid psychosis in-
cluding delusions and various hallucinations and on repeat
MR scanning was found to have a small relapse of the
tumour. Her psychotic symptoms responded to neuro-
leptic therapy and after surgical removal of the relapsed
tumour there was a lasting remission of the psychotic symp-
toms with discontinuation of the neuroleptics °.

Going against the grain of the previous reports
in which psychosis improves after resection of a brain
tumour, is a report 7 of psychosis developing after resec-
tion of a ganglioma or DNET (dysembryoplastic neu-
roepithelial tumour) for treatment of intractable epilepsy.

The two cases presented in this report had cen-
tral neurocytomas proximal to elements of the limbic sys-
tem and presumably developed psychosis on this basis, as
rapid relief followed surgery.

Why psychosis does not complicate other cases
with similarly located tumours, though, remains to be ex-
plained.

The concept of psychosis surgery is helpful to
understand the possible structural aetiology of mental ill-
ness?. Disruption of the interconnections between the fron-
tal and temporal lobes, the anterior insula, the mediodor-
sal thalamic nucleus and the corpus callosum may result in
a hypothesized disconnection syndrome and manifest as
psychosis including schizophrenia.

Papez °1° was the first to suggest the concept that
a circuit of specific brain structures could be responsible
for human emotion. Observing that the hypothalamus
played a significant role in the expression of emotion and
that higher cognitive function and thought arose from
activity in the cortical areas, specifically the frontal lobes,
Papez subjectively reasoned that because emotion could
be influenced by thought and thought could be influenced
by emotion the hypothalamus (emotion) must recipro-
cally connect with higher cortical areas (thought). He pro-
posed a circuit in which the cortex connects to the cingu-
late gyrus, which connects to the hippocampus, which in
turn connects to the mamillary bodies (hypothalamus)
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through the fornix. The mamillary bodies then
project to the anterior thalamic nuclei, which project
back to the cingulate gyrus and then to wide areas
of the cortex. The higher cortical regions could
thus influence the hypothalamus and vice versa.
Later ** the limbic system was expanded to include
the septal area, the nucleus accumbens, the orbito-
frontal and anterior temporal cortex, the
dorsomedial thalamic nuclei and the amigdala. The
structures of the limbic system are ideally located
to regulate the impact of primary sensory process-
ing in one brain area on the construction of higher
order mental processes in other areas. °

Goldenburg 2 proposed dividing the lim-
bic system into three subcircuits; 1) a medial limbic
circuit, which includes the classic circuit of Papez;
2) a basolateral circuit, which includes the
orbitofrontal and anterior temporal cortex,
amygdala, and magnocellular division of the
dorsomedial nucleus of the thalamus
(frontothalamic pathway); and 3) a defense reac-
tion circuit, which includes portions of the hypo-
thalamus, stria terminalis and amygdala.

The circuits of the limbic system and the
interactions with the basal ganglia are believed to
be the anatomic substrate for human emotion and
behaviour 1° and perturbations in these systems are
thought to be responsible for various components
of psychiatric illness.

The positive correlation between structural
brain abnormalities and mental illness has been
borne out by several studies. These include
ventriculomegaly and smaller temporal lobes, frontal
parietal and superior temporal gyrus grey matter -3,
Hippocampal volume reduction has been reported
in schizophrenia % as well as volume reduction in
the parahippocampal and fusiform gyri on the left
side in another study on schizophrenics .

Left subgenual cingulate abnormalities have
been found in patients hospitalized for psychotic
affective disorder Y. Agenesis of the septum
pellucidum has been identified in a patient suffering
from schizophrenic psychosis *®. Yet another study
19 has demonstrated lateral and third ventricular
enlargement as well as preferential abnormalities of
medial temporal lobe structures including the
amygdala, hippocampus, and the parahippocampal
gyrus and neocortical temporal lobe regions in
patients with schizophrenia. In addition,
abnormalities of the frontal and parietal lobes as
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well as sub cortical structures such as the cavum septum
pellucidum, abnormalities of the basal ganglia, the corpus
callosum and thalamus were identified in this study.

Midline abnormalities such as cavum septum
pellucidum and cavum vergi as well as agenesis of the
corpus callosum have also been found to be significantly
present in patients with psychotic disorders 2.

Furthermore, 2 patients suffering from
schizotypal personality disorder have also been shown to
have brain abnormalities in the superior temporal gyrus,
the parahippocampus, the temporal horn region of the
lateral ventricles, the corpus callosum, thalamus and sep-
tum pellucidum as well as in total CSF (cerebrospinal fluid)
volume similar to those seen in persons with schizophre-
nia. The foregoing references firmly cement the relation-
ship between mental illness and structural brain abnor-
malities.

CONCLUSION

The foregoing discussion establishes clearly the relation-
ship between structural brain abnormalities and mental
illness. The neurosurgeon, therefore, must be wary not be
caught off guard in dismissing psychotic manifestations
as purely the preserve of the psychiatrist.

Equally the psychiatrists must constantly be on
the lookout for patients in their care who may harbour
serious and potentially treatable intracranial structural le-
sions.

However, most importantly, every effort must
be made to increase the awareness of the rural, primary
doctors and community nurses about these issues if any-
thing is to be achieved.

The two case reports presented in this paper as
well as the several examples quoted from the literature
illustrate that this can be a worthwhile undertaking.
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ERRATUM

The lead article of African Health Sciences of Agust 2004, by Karunakara and colleagues
has one main error as follows:

Karunakara UK, Neuner F, Schauer M, Singh K, Hill K, Elbert T, Burnha G.
Traumatic events and symptoms of post-traumatic stress disorder amongst Sudanese
nationals, refugees and Ugandans in the West Nile. Afr Health Sci. 2004 Aug;4(2):83-93.

This has now been corrected to read as:

Karunakara UK, Neuner F, Schauer M, Singh K, Hill K, Elbert T, Burnham G.
Traumatic events and symptoms of post-traumatic stress disorder amongst Sudanese
nationals, refugees and Ugandans in the West Nile. Afr Health Sci. 2004 Aug;4(2):83-93.

The error is regretted. Editor.
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