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Abstract

Background: Post-operative cerebellar mutism is known
complication may occur following the excision of posterior
fossa tumors in paediatrics, specially seen with medulloblas-
toma lesions. Post-operative Cerebellar Mutism (CM).

Aim of Study: Post-operative cerebellar mutism is not
uncommon after excision of posterior fossa tumors in pediat-
rics. Evaluation of important risk factors e.g. type of tumor,
size, site and infiltration of brainstem was studied in this
work.

Material and Methods: A series of 30 children with
posterior fossa tumors were operated at Abo El-Reesh Hospital,
Department of Neurosurgery in 2017. Their radiological data
and neurocognitive functions were investigated pre and post-
operatively.

Results: Cerebellar mutism developed in 9 children (
30%) in the first few days post-operative, 7 males and 2 
females. Age ranged from two years to twelve years. 7 cases 
were medulloblastoma and 2 cases were ependymom. There 
was infiltration of brainstem in most cases of cerebellar 
mutism. Mutism resolved in 8 cases.

Conclusion: Cerebellar mutism could often occur follow-
ing excision of posterior fossa tumors in pediatrics in first
days following the surgery with favourable outcome. It most
likely occurs following the resection of medulloblastoma
infiltrating brainstem. The cerebellar ischemia and the cere-
bellar edema may be possible causes for occurrence of cere-
bellar mutism.
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Introduction

POST-OPERATIVE cerebellar mutism is known
complication may occur following the excision
of posterior fossa tumors in paediatrics, specially
seen with medulloblastoma lesions. Post-operative
Cerebellar Mutism (CM), is defined as a situation
of complete loss of speech which is not associated
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with other causes of aphasia or other causes of
disturbed conscious level e.g. hematoma or inf-
arction.

Cerebellar mutism may occur as a part of syn-
drome called posterior fossa syndrome.

The percentage of Posterior Fossa Syndrome (
PFS), (also known as cerebellar mutism syn-
drome), ranging from 7 into 33% in the children
with posterior fossa tumors [1,2].

In addition to post-operative cerebellar mutism,
the PFS is sometimes associated with multiple
neurological manifestations, e.g. pyramidal tract
signs and neurobehavioral manifestations [3-5].

The cerebellar mutism usually starts one to two
or three days following the surgery.

It may persist from one day to several months
following surgery.

And sometimes it is followed with severe dys-
arthria before complete recovery [6].

Some cases may be associated with delayed
onset post-operative cerebellar mutism which may
occur 1 to 3 months following surgery [6].

The accurate mechanism for post-operative
cerebellar mutism is still unknown, but multiple
theories may be accepted in explanation of cere-
bellar mutism.

It is believed that direct relation between the
mutism and the affection of dentate nuclei and

Abbreviations and Acronyms:

CCAS : Cerebellar Cognitive Affective Syndrome. 
CMS : Cerebellar Mutism Syndrome.
CSF : Cerebrospinal Fluid.
PFS : Posterior Fossa Syndrome.
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their efferent cerebellothalamic-cerebral connec-
tions [7-9].

Other proposed mechanism for occurrence of
mutism is cerebellar hypoperfusion injury with
subsequent cerebellar ischemia.

Causes of hypoperfusion including: Vasospasm,
axonal perioperative injury, post-operative edema
and changes in neurotransmitter levels) [10].

In multiple studies, multiple factors for cere-
bellar mutism have been suggested such as type
of lesion, size, location of the mass, the operative
approach and Invasion of the brain stem [11,12].

The goal of the current study was to identify
the percentage of cerebellar mutism and to study
its relation to these risk factors.

Material and Methods

This is a prospective study conducted on thirty
cases of pediatric posterior fossa tumors admitted
to Neurosurgery Department of Specialized Pedi-
atric University Hospital (Abul Reesh) between
January 2017 and January 2018.

All patients were fully investigated by proper
history taking, full general and neurological exam-
ination. CT brain was performed on admission for
evaluation of associated hydrocephalus.

All patients were assessed by MRI brain with
contrast pre-operatively, follow-up CT scans were
conducted 24 hours post-operatively. All patients
are subjected for follow-up period between 6 to
12 months post-operatively.

Post-operatively, all patients were followed for
any changes in their neurological or psychologic
conditions. Particularly, any changes in speech e.g.
mutism and dysarthria, or any emotional changes
such as irritability, emotional lability, crying and
apathy are observed.

Motor tone and motor power are also assessed.

Any disturbance in gait or in balance are noted
and followed.

Speech are assessed every day following surgery
in all children.

In cases of mutism, they were followed-up at
short intervals until sufficient improvement occurs.

The speech was evaluated for:
Spontaneous language, repetition of words and

the ability to read, tone of speech, the articulation
and the rate of speech.

Results

The data collected from 30 cases of surgically
managed posterior fossa tumors was analysed (
Table 1).

Incidence: Cerebellar mutism occurring in 9
cases out of 30 case with percentage 30%. Seven
patients had medulloblastoma and two patients had
ependymoma.

Age & sex: Age of patients in this study extend-
ed from 2 years into 12 years, the median age 
was 7 years.

There was a great male predominance. There
were 18 males (60%) and 12 females (40%).

Mutism developing in 7 males and in 2 females.

Clinical criteria and the outcome:

Mutism developed early in first 48hr following
the surgery in four patients and after 3-5 day's
latencies in other five patients. Mutism persisted
for 60 days in single patient. Mutism lasted 
between 5 and 28 days in seven patients. One patient 
in our study didn't improve with persistence of 
mutism for more than 6 months.

Pathology and size of neoplasms:

Cerebral mutism occurred in 7 of 12 patients
with a medulloblastoma (58 %) and 2 of 5 patients
with ependymoma (40%). Invasion of the brain
stem and of the cerebellar peduncle was present
in 6 patients.

The size of the medulloblastoma ranged from 3.
6cm to 7.3cm (mean 4.7cm). The size of the
ependymoma ranged from 3.3cm to 7.7cm (mean 4.
9cm).

Surgical approaches:

Telovelar approach was the most frequently
surgical approach used in our study in 10 patients (
33%), while the trans-vermian approach was used
in 7 cases (23%).

Other surgical approaches including transcorti-
cal (median and paramedian) and retrosigmoid was
used in the remaining 13 patients.

Five cases out of nine cases of cerebral mutism
occurring through telovelar approach while four
cases occurring through trans-vermian approach.

Follow-up and recurrences: The average dura-
tion for follow-up was 9 months, ranging from 6
to 12 months.
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Table (1): Summary of the patients.

Localization
of tumour Approach

Degree of
excision Mutism Diagnosis

Day of
starting
mutism

4th.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 2nd day
4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
CEREBELLAR PARA-MEDIAN G.total No PILOCYTIC ASTROCYTOMA None
CEREBELLAR PARA-MEDIAN G.total No PILOCYTIC ASTROCYTOMA None
4th.ventricle Telo-velar Subtotal Yes MEDULLO-BLASTOMA 1st day
4th.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 3rd day
4th.ventricle Trans vermian Subtotal Yes MEDULLO-BLASTOMA 3rd day
CEREBELLAR PARA MEDIAN G.total No Glioblastoma None
CEREBELLAR Median G.total No Hemangio-blastoma None
CEREBELLAR Median G.total No PILOCYTIC ASTROCYTOMA None
CEREBELLAR Para median G.total No PILOCYTIC ASTROCYTOMA None
4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
4th.ventricle Trans vermian Subtotal Yes EPENDYMOMA 2nd day
4th.ventricle Trans vermian G.total No EPENDYMOMA None
4th.ventricle Telo-velar Subtotal No EPENDYMOMA None
CEREBELLAR Median G.total No Hemangio-blastoma None
CEREBELLAR Para-median G.total No PILOCYTIC ASTROCYTOMA None
CEREBELLAR Median G.total No Glioblastoma None
4th.ventricle Trans vermian G.total Yes Ependymoma 3rd day
4th.ventricle Trans vermian Subtotal No MEDULLO-BLASTOMA None
CPA Retro-sigmoid G.total No Epidermoid None
4th.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 5th day
CEREBELLAR Median G.total No Fibrillary astrocytoma None
4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
CEREBELLAR Median G.total No Glioblastoma None
4th.ventricle Trans vermian Subtotal No Ependymoma None
CEREBELLAR Median G.total No PILOCYTIC ASTROCYTOMA None
CEREBELLAR Para-median G.total No PILOCYTIC ASTROCYTOMA None
4th.ventricle Trans vermian G.total Yes MEDULLO-BLASTOMA 3rd day
4th.ventricle Telo-velar Subtotal Yes MEDULLO-BLASTOMA 2nd day

G.total: Gross total. CPA : Cerebellopontine Angle.

Fig. (1): Pre-operative MRI and post-operative C.T scan of 4y child with fourth ventricular ependymoma
operated via transvermian route.
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Discussion

Cerebellar mutism after posterior fossa tumors
excision was first described by Rekate et al. and
Yonemasu in 1985 [13,14].

Mutism is defined as total loss of ability to
speak without any manifestations related to aphasia
and without loss of consciousness. The exact eti-
ology of cerebellar mutism is still unknown. Cer-
ebellar mutism has been documented more fre-
quently in pediatric category [14]. One of most
accepted theory may be damage (ischemic or ede-
matous) to the dentate nucleus and dentatothalam-
ocortical and dentorubrocortical pathways. This
damage mostly due to post-operative spasm of the
cerebellar arteries [15].

The rate of cerebellar mutism in various studies
ranging from 10% to 25% [16,17].

Kusano reported that the post-operative cere-
bellar mutism associated with the bilateral damage
to the dentate nuclei and not with the unilateral
damage [18].

Doxey et al., reported in their group of twenty
patients with cerebral mutism following posterior
fossa tumor resection that the mutism recovered
in all, but there was mild residual neurological
deficits, specially ataxia, in all patients [12].

Steinbok et al., reported in their group of 7
patients with cerebral mutism which occurred in
children, that the mutism did not recover except
in single patient [19].

In current study the mutism was totally recov-
ered in all patients except one patient with persistent
of mutism for more than 6 months.

Transient mutism was also mentioned to be
associated with vermian incision specially in chil-
dren [13].

In this study, both transvermian approach and
telovelar approache has no great difference in
outcome of patients regarding the development of
cerebellar mutism.

Cerebellar mutism occurred through telovelar
approach in five cases in this study, while it oc-
curred four times in patients with transvermian
approach.

It was believed that post-operative cerebellar
mutism was not significantly affected by type of
the approach used in surgery.

Rajesh et al., operated 15 cases of pediatric
midline 4th ventricular tumors with medulloblast-
oma predominance. They achieved gross total
excision in 14 cases (93%) through the telovelar
approach. The mutism was mentioned in only 2
patients (13%) [20].

Rajesh et al., mentioned that huge tumors ex-
tending to the rostral fourth ventricle may be linked
with occurrence of cerebellar mutism as more
dissection is often associated with more retraction
and with more tissue damage [20].

He believed that post-operative mutism can be
avoided by good surgical technique through proper
dissection with less retraction and less tissue dam-
age [20].

Van Calenbergh et al., retrospectively studied
series of 63 patients below the age of sixteen years
undergoing transvermian approach. Cerebellar
mutism was observed only in 5 cases (8%) [21].

Brain stem infiltration occurred in four patients
of the five patients with cerebellar mutism in Van
Calenbergh study.

In our study brain stem invasion occurred in
six of nine cases.

There was no sex predilection for cerebellar
mutism in multiple previous studies [6,12,22].

Male predominance was very clear in our study.

Younger age patients may be considered as a
possible risk factor for cerebellar mutism as a fact
this syndrome is described less frequently in adults.
This may be due to Incomplete maturation of
pathways between cerebellum and pontine nuclei,
thalamus, sensory and motor areas in pediatrics
[23,24].

Doxey et al., found that histopathological type
of the tumor especially the medulloblastoma type,
are associated with higher incidence of post-
operative cerebellar mutism [12].

This previous finding is totally consistent with
our results as 7 cases out of 9 cases of cerebellar
mutism in this study were for patients with medul-
loblastoma tumor.

Conculsion:

Cerebellar mutism could often occur following
excision of posterior fossa tumors in pediatrics in
the first days following the surgery with favourable
outcome. It most likely occurs following the resec-
tion of medulloblastoma infiltrating brainstem.
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The cerebellar ischemia and edema may be possible
causes for occurrence of cerebellar mutism.
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