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channel blockers, thromboxan A2 antagonists, free
radical scavengers, intrathecal thrombolytic therapy,
etc. Endovascular treatment including transluminal
angioplasty and superselective intra-arterial injection
of the vasodilator papaverine has also been used. On
the other hand, management of vasospasm after
tumour surgery has not been discussed in detail.
Only hypertensive-hypervolaemic haemodilution
therapy has been reported as effective in some
cases.1,2,5,7 In the present case, combination of treat-
ments with intraarterial injection of papaverine,
hypertensive-hypervolaemic haemodilution and
thromboxan A2 antagonists resulted in an excellent
recovery from the ischaemic condition. We suggest
that when secondary SAH is the probable cause of
the vasospasm and complete haemostasis can be
confirmed, treatments identical to those for vasos-
pasm following aneurysmal SAH should be initiated
promptly and aggressively.

Transsphenoidal surgery has become the
preferred approach for most pituitary adenomas.
Although effectiveness and safety have been well
documented and the mortality rate is extremely low,
there are many reports about the complication.12

Cerebrospinal fluid leakage, diabetes insipidus and
paranasal sinusitis are the major complications,
whereas cerebrovascular complications are
uncommon. The four cases,2 ± 4 including ours, of
pituitary adenomas with vasospasm after the trans-
sphenoidal removal were aged from 30 to 50 years,
and had three large and one enclosed adenomas.
Two cases had associated cerebrospinal fluid rhinor-
rhoea prior to the onset of symptomatic vasospasm.
Two cases died and one lost visual function; the
present case was the first to show significant
recovery without any neurological deficits. In
conclusion, vasospasm may occur in pituitary
adenomas after transsphenoidal surgery, though
rarely, with a mechanism resembling those following

aneurysmal SAH. If signs or symptoms develop,
active and prompt treatments are necessary to
prevent serious ischaemic sequelae.
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Abstract
Transient mutism following posterior fossa tumour resection in children is well known in the literature. To our knowledge,
this phenomenon has never been reported without surgical intervention. We report a case of cerebellar mutism secondary
haemorrhage from a vermian arteriovenous malformation (AVM), which resolved to ataxic dysarthria after 6 weeks. Embol-
ization of the AVM was performed and the patient’ s clinical status continued to improve gradually till she became normal 6
months from the insult. The mutism was due to rupture of the AVM which might correlate the cerebellar mutism with the
transient vasospasm of the blood vessels supplying the cerebellum. It is possible for a spontaneus posterior fossa bleed to
result in transient mutism similar to post surgical mutism.

Key words: Arteriovenous malformation, haemorrhage, mutism, vermis.

Introduction

Mutism is the condition of complete absence of
speech of a cognitively alert patient without evidence
of apraxia to reduce verbal output.1 The cerebellum
has been associated with a wide range of speech
dysarthrias. These dysarthrias range from a monoto-
nous, scanning speech to explosive, hesitant
outbursts of speech.2 Rekate et al.3 and Yomemasu4

first reported mutism after posterior cranial fossa
surgery in 1985. We present a case of cerebellar
mutism due to cerebellar AVM haemorrhage.

Case report

A 14-year-old newly-married female woke up early
one morning with an attack of acute severe headache
followed by loss of consciousness. She was taken to a
local hospital where urgent CT of the brain showed
a large cerebellar haemorrhage (Fig. 1). The patient
was admitted to the Intensive Care Unit, intubated
and treated conservatively.

Her condition improved slowly and 5 days later
she was transferred to King Fiasal Specialist
Hospital and Research Centre for further evalua-
tion and management. The patient was extubated
and breathing spontaneously; she was mute, but
obeyed commands very well. She moved her four
limbs equally well and had brisk reflexes with up-
going planter reflexes bilaterally. Repeat CT
showed resorbtion of the haematoma and no hydro-

cephalus. A four-vessel cerebral angiogram was
done which showed a vermian AVM supplied by
the right superior cerebellar artery (Figs 2 and 3).
The patient’ s condition continued to improve and 5
weeks after the insult she started saying a few
words, which progressed to understandable ataxic
speech. She had a good gag reflex and was able to
swallow without difficulty. She started to walk with
assistance and this progressed to a mildly ataxic
gait. Six weeks after the insult, the options of

FIG. 1. Enhanced CT scan of the posterior fossa showed
high attenuation area due to cerebellar haemorrhage
surrounded by low attenuation due to brain oedema.
Prominent temporal horn, which indicates mild
hydrocephalus.

FIG. 2. Vertebral angiogram showed an AVM fed by the
right superior cerebellar artery.

FIG. 3. Super selection of the feeding vessel demonstrating
the nidus of the AVM and the draining vein.
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surgical excision and embolization of the AVM
were explained to the patient and her relatives, who
prefered embolization. This procedure was later
proved to have been successful by follow-up CT
and angiogram (Figs 4 and 5). The patients’  clinical
status continued to improve gradually and she had
returned normal clinical status 6 months from the
insult.

Discussion

A review of the literature disclosed approximately 78
cases of transient cerebellar mutism after surgical
removal of a posterior fossa tumour.3,5± 24 Dietze &
Mickle1 reported a case of transient mutism after
surgical treatment of a vermian AVM in a patient
who presented with an acute posterior fossa bleed
and acute obstructive hydrocephalus, but because
the patient was too sick they could not comment on
the patient’ s ability to speak. Evacuation of the
haematoma was performed urgently, as well as a
ventriculostomy, which was later converted to a
ventriculoperitoneal shunt. A cerebral angiogram
showed a superior vermian AVM fed principally by
the left superior cerebellar and the right posterior
inferior cerebellar arteries, and minimally by the
right superior cerebellar artery. A complete resection
of the AVM was performed. Three months postop-
eratively the patient was able to produce sounds, but
had a monotonous, slightly laboured and bradyki-
netic dysarthria. To the best of our knowledge, ours

is the second case of transient cerebellar mutism due
to rupture of vermian AVM. The association
between cerebellar lesion and defects in speech
production has long been recognized and reported
with a multitude of cerebellar diseases. In 1823
Flourens25 described the tremor, staggering gait and
slurred speech accompanying cerebellar disease. In
1917, Holmes26 reported that speech associated with
a gunshot wound to the cerebellum was slow,
drawling and monotonous with an unnatural separa-
tion of the syllables and a jerky, often explosive
articulation. He concluded that speech production
was more seriously affected when vermis and mesial
hemispheres of the lateral lobes of the cerebellum
were injured.

Mid-line cerebellar cortical structures have
complex nuclear cortical and cortical nuclear projec-
tions that link the paravermis and the vermis with
the cerebellar nuclei.27 These nuclei, the ventral
lateral thalamus, and subsequently motor and
sensory association areas such as the supplementary
motor area have been proved to be necessary for the
initiation of speech.28 The paravermian region uses
sensory information from spinocerebellar and cune-
ocerebellar tracts to compare learned motor
programmes with intended cerebral output, and
adjust final motor output accordingly.29,30 If the
cerebellar lesions receiving sensory input from the
oral pharynx were damaged, either directly or
through postoperative oedema, the motor output
(speech and swallowing) could be affected adversely.
Van Mourik et al.23 observed marked discrepancy
between voluntary and involuntary, both simple and
complex orofacial movements, in mute patients after
posterior fossa surgery. Crutchfield et al.10 reported
mutism after medulloblastoma excision in a child
with apparent injury to the dentate nucleus and
mutism in an adult after parasaggital meningioma
removal with apparent damage to the supplementary
premotor area. They conclude that the only pathway
connecting these two loci is the dentothalamocor-
tical loop, which they suggest as the basis for the
mutism.

Ditze & Mickle1 concluded that acute injury to the
mid-portion of the cerebellum with or without
dentate nuclear involvement may be responsible for
speech disorders and that the injury to the mid-
portion of the cerebellum with dentate nuclear
involvement increases the risk of developing postop-
erative mutism. Ferrante et al.15 and Nagatoni et al.19

have hypothesized that postoperative spasm of the
arteries supplying the cerebellum may cause
ischaemia and disturbed cerebellar perfusion, or
oedema may lead to mutism. Cotsman-Berrevoets et
al.9 reported that the lack of speech may be
explained by the transient dysfunction of neurons of
the A9 to A10 dopaminergic cell group in the
mesencephalon and that those neurons play a major
role in the mesencephalofrontal activating system.

FIG. 4. Postendovascular embolization posterior fossa CT
scan showed the glue (NBC) obliterating the AVM.

FIG. 5. Postembolization lateral vertebral angiogram
showed total obliteration of the AVM in the posterior
fossa.
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On the other hand e.g. Ersahin et al.14 gave their
patient who had mutism secondary to brain stem
surgery a bromocriptine (dopa agonist), but the
patient did not respond.

Clinically cerebellar mutism mostly associated
with an abnormal state of consciousness in the
absence of long tract signs and supranuclear or
nuclear cranial nerve palsies;1,5,6,8,31,32  Dunwoody12

reported a case of cerebellar mutism in association
with long tract sign after posterior fossa surgery, but
the EEG showed widespread abnormality in the left
cerebral hemisphere. Three of Ferrante et al.’ s
patients15 and one of Humphreys’  patients33 began
to recover from their mute state once they gone
home, and hence proposed psychological factors as a
cause of mutism.

In conclusion, we have reported a second unusual
case of cerebellar mutism due to vermian AVM.
There was no surgical intervention and the mutism
was due to rupture of the AVM, which might corre-
late the cerebellar mutism with the transient
vasospasm of the blood vessels supplying the
cerebellum.
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