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Abstract

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

Aim of Sudy: Post-operetive 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
pogterior fossa tumors were operated & Abo E-Ressh Hospitd,
Department of Neurosurgery in 2017. Their rediologica data
and neurocognitive functions were investigated pre and post-
operatively.

Reaults: Cerebdlar mutisn developed in 9 children (
30%) in the first few days post-operative, 7 males and 2
femaes. Ageranged from two yearsto twelve years. 7 cases
were medulloblastoma and 2 cases were ependymom. There
was infiltration of braingem in most cases of cerebdlar
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 braingtem. The cerebedlar ischemia and the cere-
bellar edema may be possible causes for occurrence of cere-
bellar mutism.

Key Words: Posterior fossa — Children — Medulloblastoma —
Mutism.

Introduction

POST-OPERATIVE cerebdlar mutism is known
complication may occur following the excision
of posterior fossa tumors in paediatrics, specialy
seen with medulloblastoma lesions. Pogt-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.

Cerebdlar 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 persst from one day to several months
following surgery.

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

Some cases may be associated with delayed
onset post-operdtive cerebelar 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: Cerebdlar 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 hypoperfuson including: Vasogpasm,
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 M ethods

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

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

All patients were assessed by MRI brain with
contragt 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, al patients were followed for
any changes in their neurological or psychologic
conditions. Particularly, any changes in speech eg.
mutism and dysarthria, or any emotional changes
such as irritability, emotiona 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 eval uated 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 surgicaly
managed posterior fossa tumors was analysed (
Table1).

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 patientsin this study extend-
ed from 2 years into 12 years, the median age
was7’ years.

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

Mutism developing in 7 maes and in 2 femdes.

Clinical criteria and the outcome:

Mutism developed early in firgt 48hr following
the surgery in four patients and after 3-5 day's
latencies in other five patients. Mutism persisted
for 60 days in sngle patient. Mutism lasted
between 5 and 28 daysin seven patients. One patient
in our study didn't improve with persistence of
mutismfor 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
surgica 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-
ca (median and paramedian) and retrosigmoid was
used in the remaining 13 patients.

Five cases out of nine cases of cerebra 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.
Case Age Localization Degree of ) . . ;) g)t/i gr
no.  (yrs) of tumour ~ Approach excison Mutism Diagnos's i sn%
1 oy width.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 2nd day
2 11y F 4t ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
3 8y CEREBELLAR PARA-MEDIAN G.tota No PILOCYTIC ASTROCYTOMA None
4 8y CEREBELLAR PARA-MEDIAN G.tota No PILOCYTIC ASTROCYTOMA None
5 4y 4th.ventricle Telo-velar Subtotal Yes MEDULLO-BLASTOMA 1 day
6 3y 4th.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 3rd day
7 8y 4th.ventricle Trans vermian Subtotal Yes MEDULLO-BLASTOMA 3'd day
8 Sy CEREBELLAR PARA MEDIAN G.tota No Glioblastoma None
9 Ty CEREBELLAR Median G.total No Hemangio-blastoma None
10 Sy CEREBELLAR Median G.total No PILOCYTIC ASTROCYTOMA None
11 10y CEREBELLAR Paramedian G.total No PILOCYTIC ASTROCYTOMA None
12 11y 4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
13 2y 4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
dy 4th.ventricle Trans vermian Subtotal Yes EPENDYMOMA 2nd day
14 10y 4th.ventricle Trans vermian G.total No EPENDY MOMA None
5 5y 4t ventricle Telo-velar Subtotal  No EPENDYMOMA None
16 10y CEREBELLAR Median G.total No Hemangio-blastoma None
g 6y CEREBELLAR Para-median G.total No PILOCYTIC ASTROCYTOMA None
2y CEREBELLAR Median G.total No Glioblastoma None
19 4y 4th.ventricle Trans vermian G.total Yes Ependymoma 3rd day
3(1’ 1ly 4t ventricle Transvermian ~ Subtotal  No MEDULLO-BLASTOMA None
o1 Sy CPA Retro-sigmoid G.total No Epidermoid None
- 6y 4th.ventricle Telo-velar G.total Yes MEDULLO-BLASTOMA 5th day
12y CEREBELLAR Median G.total No Fibrillary astrocytoma None
23 12y 4th.ventricle Telo-velar G.total No MEDULLO-BLASTOMA None
24 4y CEREBELLAR Median G.total No Glioblastoma None
25 6y 4th.ventricle Trans vermian Subtotal No Ependymoma None
6 7y CEREBELLAR Median G.total No PILOCYTIC ASTROCYTOMA  None
27 % CEREBELLAR Para-median G.total No PILOCYTIC ASTROCYTOMA None
gg 8y 4th.ventricle Transvermian  G.total Yes  MEDULLO-BLASTOMA 3rd day
,m 2y 4th.ventricle Telo-velar Subtotal Yes MEDULLO-BLASTOMA 2nd day

G.tota: Grosstotal.

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

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

Mutism is defined as total loss of ability to
spesk without any manifestations related to aphasia
and without loss of consciousness. The exact eti-
ology of cerebdlar 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 cerebdlar 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 [189].

Doxey et d., reported in their group of twenty
patients with cerebral mutism following posterior
fossa tumor resection that the mutism recovered
in al, but there was mild residua neurological
deficits, specially ataxia, in al 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 dl patients except one patient with persistent
of mutism for more than 6 months.

Transient mutism was also mentioned to be
associated with vermian incision specidly 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.

Cerebdlar mutism occurred through telovear
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 a., 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 d., mentioned that huge tumors ex-
tending to the rogtrd 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 surgica technique through proper
dissection with less retraction and less tissue dam-

age [20].

Van Cdenbergh et d., retrospectively studied
series of 63 patients beow 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
Caenbergh 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 cerebdlar 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 nucle,
thalamus, sensory and motor areasin pediatrics
[23,24].

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

This previous finding is totaly consistent with
our results as 7 cases out of 9 cases of cerebdlar
mutism in this stludy were for patients with medul-
|oblastoma tumor.

Conculsion:

Cerebdlar mutism could often occur following
excision of posterior fossa tumors in pediatrics in
the firg days following the surgery with favourable
outcome. It mogt likely occurs following the resec-
tion of medulloblastoma infiltrating brainstem.
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The cerebdlar ischemiaand edemamay be possible
causes for occurrence of cerebellar mutism.

References

1- SFFERT J, POUSSSAINT T.Y., GOUMNEROVA L.C,
SCOTT R.M., LavVALLEY B., TARBELL N.J. and
POMERQY S.L.: Neurological dysfunction associated
with post-operative cerebellar mutism. J. Neurooncol.
May, 48 (1): 75-81, 2000.

2- RIVA D. and GIORGI C.: The cerebelum contributes to
higher functions during development. Brain, 5: 105-1061,
2000.

3- VAN MOURIK M., VAN DONGEN H.R. and CATS
MAN-BERREVOETS C.E.. The many faces of acquired
neurologic mutism in childhood. Pediatr. Neurol., 15 (4):
352-7, 1996.

4- VAN DONGEN H.R., CASTMAN-BERREVOTS C.E.
and VAN MOURIK M.: The syndrome of ‘cerebellar'
mutism and subsequent dysarthria. Neurology, 44 (11):
2040-6, 1994.

5 WOLFE-CHRISTENSEN C., MULLINSL.L., SCOTT J.
G, et a.: Persistent psychosocial problems in children
who develop posterior fossa syndrome after
medllloblastoma resection. Pediatr Blood Cancer, 49:
723-6, 2007.

6- CATSMAN-BERREYOETS CE., VAN DONGEN H.R,
MULDER P.G., PAZY GEUZE D., PAQUIER P.F. and
LEQUIN M.H.: Tumour type and size are high risk factors
for the syndrome of "cerebelar" mutism and subsequent
dysarthria. J. Neurol. Neurosurg. Psychiatry. Dec., 67 (6):
755-7, 1999.

7- POLLACK I.F.,, POLINKO P., ALBRIGHT A., TOWBIN
R. and FITZ C.: Mutism and pseudobulbar symptoms
after resection of posterior fossa tumors in children:
Incidence and pathophysiology. Neurosurgery, 37: 885-
93, 1995.

8 VAN BAARSEN K.M. and GROTENHUIS JA.: The
anatomica subgtrate of cerebellar mutism. Med. Hypoth-
eses, 82: 774-80, 2014.

9- LAW N., GREENBERG M., BOUFFET E., TAYLOR M.
D.,LAUGHLIN S, STROTHERD., et a.: Clinical and
neurocanatomical predictors of cerebellar mutism
syndrome. Neuro. Oncol., 14: 1294-303, 2012.

10- AVULA S, MALLUCCI C.,, KUMAR R. and PIZER B.:
Pogterior fossa syndrome following brain tumour resection:
Review of pathophysiology and a new hypothesis on its
pathogenesis. Childs Nerv. Syst., 31: 1859-67, 2015.

11- RICHTER S, SCHOCH B., KAISER O,, et d.: Behaviord
and affective changes in children and adolescents with
chronic cerebellar lesions. Neurosci. Lett., 381: 102-7,
2005.

255

12- DOXEY D., BRUCE D., SKLAR F., SWIFT D. and
SHAPIRO K.: Pogterior fossa syndrome: Identifigble risk
factors and irreversible complications. Pediatr. Neurosurg.
,31 (3): 131-316, 1999.

13- REKATE H.L., GRUBB R.L., ARAM D.M., HAHN JF.
and RATCHESON R.A.: Muteness of cerebdlar origin.
Arch. Neurol., 43: 697-8, 1985.

14- YONEMASU Y.. Ceebdlar mutism and gpeech
disturbance as a complication of posterior fossa surgery
in children. 13th Annua Meeting Japanese Soc. Ped.
Neurosurg. Tsukuba, 1985.

15- JONES S, KIROLLOS R.W. and VAN HILLE P.T.:
Cerebellar mutism following posterior fossa tumour
surgery. Br. J. Neurosurg. Apr., 10 (2): 221-4, 1996
Review.

16- AGUIAR P.H., PLESE JB., CIQUINI O. and MARINO
R.: Transient mutism following a posterior fossa approach
to cerebelar tumors in children: A criticd review of the
literature. Childs Nerv. Syst. May, 11 (5): 306-10, 1995
Review.

17- AL- ANAZI A., HASSAOUNAH M., SHEIKH B. and
BARAYAN S. Cerebdlar mutism by arteriovenous ma-
formation of the vermis. Br. J. Neurosurg., 15: 47-50,
2001.

18 KUSANO Y., TANAKA Y. TAKASUNA H., WADA N,
TADA T., KAKIZAWA Y. and HONGO K.: Transent
cerebellar mutism caused by bilateral damage to the
dentate nuclei after the second posterior fossa surgery.
Casereport. J. Neurosurg., 104: 329-31, 2006.

19- STEINBOK P., COCHRANE D.D., PERIN R. and PRICE
A.: Mutism after posterior fossa tumor resection in chil-
dren: Incomplete recovery on long-term follow-up. Pediatr.
Neurosurg., 39 (4): 179-83, 2003.

20- RAJESH B.J, RAO B.R,, MENON G., ABRAHAM M.,
EASWER H.V. and NAIR S.: Telovelar approach: Tech-
nicd issues for large fourth ventricle tumors. Childs Nerv.
Syst. May, 23 (5): 555-8. Epub Feb. 15, 2007.

21- VAN CALENBERGH F., VAN De LAAR A., PLETS C,
GOFFIN J. and CASAER P.: Transent cerebelar mutism
after posterior fossa surgery in children. Neurosurgery,
Nov., 37 (5): 894-8, 1995.

22- KOTIL K., ERAS M., AKCETIN M. and BILGE T.:
Cerebellar mutism following posterior fossa tumor resec-
tion in children. Turk. Neurosurg., Vol.: 18, No.: 1, 89-
94, 2008.

23- OZGUR B.M., BERBERIAN J,, ARYAN H.E., et a.:
The pathophysiologic mechanism of cerebellar mutism.
Surg. Neurol., 66: 18-25, 2006.

24- ILDAN F., TUNA M., ERMAN A, €t d.: The evauation
and comparison of cerebellar mutism in children and
adults after posterior fossa surgery: Report of two adult
cases and review of the literature. Acta Neurochir., 144:



256 Risk Factors for Cerebellar Mutism after Posterior Fossa Tumors Excisior

Asled) Of patall plasndl Jolge
Jlakad e Al § pasdt afyel Jhailiu) day

shall Jalse pasis JULYI o 8 4211 5 piall o]yl Jlaafi] sas Cigflall a2 n o Loalyadl Dibaall say Gasiall o il
Jaall 138 5 Jaall 138 Gilual 3500 @il § Loall g dan I JLoailly dadsag donmg pasll .55 Lual s Jis Lalgll

&5 YAV ale (b Glae¥l feall Tl ym aesd il ol oo & LA 8 dall ol sl (o igilas ik Yo cye Talua ey o3
Aalpall sayy Ja Ll LS1,091 agiilligg Le sy agilily pand

e B otin o sanll gl &l] Yo 683V dalyall way 1IN ALY B (£F-) JUkT 3 GAsdall gusall b
u—‘”‘-’u‘\’)i fs”allSoYl; VJ‘;:&UAJJ] fs”allSoYl;V A

a¥la A b cmall Ja 03 il Al e s aline b § Lol § 3o b Jlus o o€

ol ol dalpall wns GI¥1 LY 3 JGLYT Gb (8 TGN 5 aall o)yl Jlabiod wa DI 2 Lol mibll &uay o (S

Sl ¢y godiall Ladyy geaiall LugsS palls (35K i § Loall g dan 1 Jluaiiall e &1 oagy¥1 o yoll Jlaliond ans o 81 e dany
sminall GupAll &gaat daiadll



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

