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Summary

Background. Although there are some cases of cerebellar mutism
in adults after posterior fossa surgery for cerebellar tumour it gener-
ally occurs in children. Reversible pathophsiology and the anatomi-
cal substrate of this syndrome still remain unclear. The predomi-
nance of cerebellar mutism in children is suggested to be related to
the higher incidence of posterior fossa tumours in children. However,
the question regarding the reason for the obvious difference in the
incidence of this syndrome between the paediatric and adult popu-
lation still remaing unanswered. The aim of this study was to evalu-
ate and compare children and adult groups separately to understand
the incidence and the clinical characteristics better and to elucidate
the pathophysiological basis and predictive factors for this syn-
drome.

Method. We reviewed, analysed, and compared the cases of cer-
ebellar mutism individually in children and in adults reported in the
English literature. We found 106 reported cases in children and 11
cases in adults which were suitable for analysis. We added two adult
cases to these.

Findings. The ages of the patients ranged from 2 to 16 (mean, 6.4
year) in children and from 17 to 74 (mean, 38.7 year) in adults. Al-
though vermis was the main location in both groups, the incidence
of vermis lesions was considered higher in the paediatric population
(%91.5 versus %69.2). The rate of brain stem invasion was promi-
nent in children (% 31.1) when compared with adults (% 7.6). The
latency for the development of mutism and the duration of the mu-
tism were similar in children and adults (mean, 1.4 d versus 2 d
and mean, 5.07 wk versus 4.2 wk respectively). Mutism was tran-
sient in all the cases of both groups.

Interpretation. Recent concepts of cerebellar physiology dis-
close the importance of the cerebellum in learning, language, and
mental and social functions. Pontine nuclei, the thalamus, motor and
sensory areas and supplementary motor areas have been proven
necessary for the initiation of speech. It can be hypothesized that
uncompleted maturation of the reciprocal links in childhood con-
necting the cerebellum to these structure makes the children more
vulnerable to have postoperative cerebellar mutism in comparison to
the adult population.

Keywords: Adult; cerebellar mutism; child; posterior fossa sur-
gery.

Introduction

Mutism is the state of being silent and organic or
functional absence of speech in an awake and conscious
patient with intact comprehension and no evidence
of oral apraxia. Cerebellar damage including degen-
erative disease, infection, haemorrhage and neoplastic
involvement has been known to cause mutism [1, 37].
However, the development of mutism is an uncommon,
but well-established syndrome after extensive removal
of posterior fossa tumours [4, 22, 29, 30]. Although
mutism following stereotactic lesions in the dentate
nucleus has been known since 1975 [23], it was first re-
ported by Rekate et al. [45] and Yonemasu [60] after
posterior fossa surgery in 1985 in separate articles. Al-
though it is well known that the preservation of com-
prehension and the lack of long-tract lesions and the
involvement of the lower cranial nerves is the rule, the
pathophysiology of cerebellar mutism has not been
elucidated in detail yet. This syndrome must be con-
sidered as a separate syndrome from the one described
by Wisoff and Epstein [57] in 1984 with presence of
long-tract problems and paralysis of lower cranial
nerves. Since 1985, a growing number of paediatric
patients with cerebellar mutism and subsequent dys-
arthria have been reported. Although almost all re-
ported cases of mutism after posterior fossa surgery
were in children [4, 18, 20, 22, 35, 41] there were a few
cases in adults found in the literature [7, 14, 15, 19, 35].
The pathogenesis and the anatomical substrate of this
syndrome remain unclear. Although the predominance
of cerebellar mutism in children may be attributed
to the higher incidence of posterior fossa tumours in
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Fig. 1. (a) Axial T;-weighted magnetic resonance image with gadolinium contrast medium in the right superior vermian area. (b) Computed
tomography scan without contrast after the occurrence of the mutism showing no lesion in the area of resection

childhood and to the predilection of vermian tumours,
the reason for the noted difference observed in the in-
cidence of this syndrome between the paediatric and
adult populations remains unanswered. We reviewed
and analysed all the cases of cerebellar mutism after
surgery reported in the English literature individually
in paediatric and adult patients to understand the in-
cidence, pathophysiology, anatomical substrate, pos-
sible predictive factors better for this syndrome.

Case Reports

Case 1

A 32-year-old male patient was admitted to the hospital with
complaints of headache nausea, vomiting and ataxia. He displayed
an ataxic gate, dysdiadochokinesia and dysmetria in the neurological
examination. MR revealed a vermian mass with an extension to the
right cerebellar hemisphere (Fig. 1a). An obstructive hydrocephalus
was also present. He was operated on in the sitting position. Sub-
occipital craniectomy was performed. The solid tumour was totally
removed through an inferior vermian incision under the operating
microscope. The pathological diagnosis was medullablastoma. He
was fully alert postoperatively and without additional neurological
deficit. The patient became mute on the 2th. postoperative day. Four
weeks after the first operation the patient started to utter words. The
postoperative CT scan taken following muteness was unremarkable
(Fig. 1b). A repeated CT scan one month later showed postoperative
changes. The patient was speaking fluently 4 months later.

Case 2

A previously healthy 44-year-old male patient developed progres-
sive ataxia and vomiting. Neurological examination revealed that he

had truncal ataxia, bilateral abducens palsies and papillo edema.
MRI on admission revealed a posterior fossa mass (Fig. 2a). The
patient was operated on and the tumour was totally removed. The
pathological diagnosis was astrocytoma. The patient was awake
and co-operative without additional neurological deficit in the early
postoperative period. On the second day, the patient developed mu-
tism. Early postoperative CT scan following mutism disclosed blood
in the tumour bed (Fig. 2b). Three weeks later his speech started to
improve gradually but it was still dysarthric until the sixth month
postoperatively. In the ninth postoperative month the patient had
only mild dysarthria.

Review of the Literature

Paediatric Population

We could find 106 cases of mutism after posterior
fossa surgery who were suitable for analysis in the
paediatric population (Table 1) [2-5, 7, 8, 11, 12, 14,
17, 18, 20, 22, 25, 30, 32, 34, 36-39, 41, 43, 45, 49, 51,
55-57, 60]. However, we did not include the cases with
mutism after brain stem surgery [13, 16, 24] as well as
the cases with insufficient data related to the assumed
mutism [13, 40, 42, 53, 59] in our review. There were 40
female and 54 male patients. Gender was not men-
tioned in twelve of the cases [17, 36, 60]. The ages of
the patients ranged from 2 to 16 years. Age was not
mentioned in Yonemasu’s cases [60] as well as in some
other studies [8, 12, 36, 39]. Except for these studies,
mean age was 6.4 years. The vermis was the main
location for the lesions in 97 cases (% 91.5). Six of the
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Fig. 2. (a) Axial T-weighted magnetic resonance image with gadolinium contrast medium in the left superior vermian area. (b) Computed
tomography scan without contrast after the occurrence of the mutism showing blood in the tumour bed

lesions (% 5.6) were located in vermis along with the
cerebellar hemisphere. The neoplasm was located in
the cerebellar hemisphere in one case [35]. The location
of the lesion was not mentioned in two cases [38].
There was brain stem involvement in 33 cases but it was
not mentioned in 23 cases. No invasion was reported in
51 cases. The pathological findings of the lesions were
as follows: 72 medulloblastomas, 17 astrocytomas, 15
ependymomas, 1 AVM, | haematomas. The latency
for the development of mutism ranged from 0 to 7 days
(mean, 1.4 d). This period was not mentioned for each
case in some studies [12, 36, 39]. The mutism lasted
from 1 day to 20 wks. (mean, 5.07 wks). This period
was also not mentioned for each case in some studies
[8, 12, 33, 36]. Hydrocephalus requiring VP shunt de-
veloped in 20 cases in the postoperative period. Men-
ingitis developed in 11 cases after surgery. Dysarthric
speech developed after mutism in 96 cases. Mutism
was transient in all the cases.

Adult Population

A total of 13 cases (over 17 years of age) including
two of our own cases (Table 2) [7, 9, 15-17, 19, 35, 50,
57] were reviewed and analysed. There were 9 male
and 4 female patients. The age of the patients ranged
from 17 to 74 years (mean, 38.7 years). The vermis was
the main location in 9 cases. However the other three
lesions were located in the cerebellar hemisphere and

one of them was located in the fourth ventricle. There
was brain stem invasion in one case. Brain stem in-
vasion was not mentioned in two cases. No invasion
was reported in ten cases. The pathological findings
of the lesions were as follows; 4 medulloblastomas, 3
astrocytomas, 2 metastasis, 2 hemangioblastomas, 1
arterio-venous malformation, 1 choroid plexus papil-
loma. The latency for the development of mutism
ranged from 0 to 6 days (mean, 2 d). The mutism
lasted from 4 days to 8 wks (mean, 4.2 wk). This pe-
riod was not clearly stated in one study [57]. Hydro-
cephalus requiring a VP shunt and meningitis were not
found in this series. Dysarthric speech developed after
mutism in 12 cases. We observed that mutism was
transient in the paediatric population as well as in the
adult population.

Discussion

The term mutism which is an extreme form of atac-
tic dysarthria is usually defined as the complete ab-
sence of speech without other aphasic symptomatol-
ogy in a conscious patient [26, 27]. Although the
cerebellum has been implicated in speech output since
1917 by Holmes, [31] its role in speech is still debated.
The main speech problems related to the cerebellum
including the articulation of syllables, mispronun-
ciation, slow rhythm, absence of stress, distortion of
vowels are collected under the term ‘“‘dysarthria” [6,



3
S J[OLIURA Yy [sclze61
,m S0k ou ou syMm g 0 BWOJSB[qO[[NPIWL JO [1em [eIoye] I SIULIOA 8 A 9C UI[IRIA PUE [[ISED)
= (1v]
= SOk ou ou SyM T I BUWO)SB[qO[[NPIWL ou SIULIOA ¥ A ¥4 1661 <7v 12 1ueyeSeN
sok ou sok SYM 71 0 WAV ou STULIOA ST A ¥
SpoLnuaA [81]
SOk ou ou SyMm 9 0 BUWIO)SB[qO[[NPIWT U} JO 100]J Y} SIULIOA L W €T 1661 “OPIPIA pue z1d1g
JOLIJUSA Ul
sok sok ou SYM § T ewolkoo1)se JO 59001 [RId)R] X SIULIOA 6 A w
JPOLIIUAA Uy
sok sok ou sym § 7 ewojkoon)se JO SS9001 [RId)R] X SIULIOA S A 1T
JPOLIIUAA [y
Sok sak ou sym § ST ewolkoo1)se JO Ss9001 [RId)R] X SIULIOA 9 W oc  lcad o661 <7v 12 oyuerrog
jonpanbe jo joor
SO[OLIURA [y
ou ou sok M 9] I rwowApuada ) JO [[em [eId)R] STULIOA 01 el 61
JOLIUSA
ou ou sok SYM 9] 1 BUIO)SB[QO[[NPaWL Uy 9y} Jo 100Q SIULIOA L W 81
JOLIUSA
Yy 9y Jo 1ooy
ou sok ou SYM O 0 BUWO)SE[qO[[NPIWT pue s[[em [e1)e] STULIOA L W L1
JUSA
Uy oy} JO [[em aroydsruoy
ou ou ou SyM [ T BUIO)SB[QO[[NPAWL [e19)R] pUB 100} 1B[9q2130 Sy W 91
JOLIULA Ul
ou Sk sok SM [ 0 BWOISL[QO[[NPAW 3} JO [[BM [BId)E[ | STULIOA € W ST [z€l 6861 ‘shorydunpy
sok ou sok M ¢ 1 BWOLo01)SE ¢ STULIOA Il B vl [¥] 6861 ¢ 7v 12 nemmuwry
sok ou ou syMm g 1 BUIO)SB[qO[[NPatL ou STULIOA 8 a €1 [96]1 9861 €77 12 ueO[OA
ou ou ou SyM 71 I BWOJSB[qO[[NPIWL A SIULIOA ¢ ¢ 4
ou ou ou SyM 71 T BUIO)SB[QO[[NPatL A STULIOA ¢ ¢ 11
ou ou ou SIM § z ewowApuado A SIULIOA ¢ ¢ 01
ou ou ou M 1 rwowApuado i STULIOA A i 6 [09] $861 nsewauo X
sok ou ou SyM ¢ I BUWOJSB[qO[[NPIWL A SIULIOA 1 ¢ 8
sok ou ou sym § 1 BUIO)SB[qO[[NPatL A SIULIOA 01 P L
S0k ou ou SyM 71 1 BUWO)SE[qO[[NPIWL i SIULIOA 6 ¢ 9
Sok ou ou sm 8 1 rwowApuedd i STULIOA z A S
S0k ou ou SYM 7 I BWOJSE[qO[[NPIWL A SIULIOA 8 A ¥
droydstwoy
IB[[9q2130
sok Sok ou syMm 71 I BWOILO0IISR i pUE SIULIOA 9 W ¢ [st] 5861 < 7v 12 ey
S0k ou ou M | I BUWO)SE[qO[[NPIWL ou STULIOA S¢ W z [Ls]¥861
sok ou ou sym g I BWOIAO01)SE ou STULIOA 9 W 1 ‘uroysdg pue Josip
nur 19Je doysod doysod Jnuw jo  Inu jo UOISBAUL uonBdI0[ ON
euIesAq  sniSumuoly  snjeydocolpAH  uoneing  Aousje] A3oroyieq wo)s urergq mowng, o3y  Iopuen)  juaned

466

SUOISIT DSSO,] A0112]SOF JO UO1IDISHY 121 [ WISUNJA YI1m uadpjiy) fo sisdjpuy “1 Qe



467

Cerebellar Mutism after Surgery

S9K

S9K

SoK

S9K

S9K
SOK
SOK
S9K
S9K

S9K

SOK
S9K
SOK
S9K
SOK
S9K
SOK
S9K
SOK

ou

S9K
SOK
S9K

S9K
SOK
S9K
S9K
S9K
SOK
SoK

S9K
SOk
SoK
S9K

ou

ou
ou
ou

ou

ou
ou
ou
ou
ou

ou

ou
ou
ou
SoK
ou
ou
ou
ou
ou
ou

ou
ou
ou

sok
ou
ou
ou
ou
ou
ou

ou
ou

ou

ou

ou
ou
ou

ou

ou
ou
ou
ou
ou

ou

ou
ou
ou
ou
S9K
ou
S9K
ou
ou
S9K

ou
SoK
ou

S9K
ou
ou
ou

S9K
ou
ou

ou
ou
ou
ou

Sym ¢

sym g
Sym g
Am 1

Sym g

SyMm g
SYM §
R LY
SyMm ¢
SyM

Sym g

SyM 9
SyM 9
SyM
R
Sym
SyM
SAM €
SyM €
M9
SYM G

SyM L
Mg
]

SAM 0L
Sym g
SyMm ¢
Sym g
SyM ¢

SAM T1
Sym ¢

SAM 0L
SIM 01

Sym g
SIM 68

—_—e S — N —

— o N O o

NN AN AN N A

S = =

—_——

ruroise|qonpaux

LWO01L001)S®
BWOISL[qO[[NPIW
BWOJSB[qO[[NPIW

ewowApuada

rwio)jLoonse
BUWO)SL[qO[[NPIW
ruo)jLoonse
euojsfe[qonpawt
BWO}SL[qO[[NPAW

ewowApuada

BUWOISL[qO[[NPIW
BWOJSL[qO[[NPAW
BUWO)SL[QO[[NPIW
BWO)SL[qO[[NPaW
BUWOJSL[qO[[NPIW
BUWO)SEIqO[Npat

BWOJAD0I)SE
BWO)SL[qO[[NPaW
BUWOISL[QO[[NPIW
BWO)SL[qO[[NPIW

BUWO)SB[QO[[NPAW
rwowApuadad
BUWO)SB[QO[[NPAW

BWO)SB[qO[[NPaW
BUWO)SL[qO[[NPIW
BWO)SL[qO[[NPaW
BUWOJSL[qO[NPIW
BWO)SL[qO[[NPaW
BUWO)SL[qO[[NPIW

rwojLoonse

BWO)SE[qO[[NPaW
BUWOJSB[qO[[NPAWL
BWO)SB[qO[[NPaW
BWOJSL[qO[[NPIW

100 9[OLUIA Uy
J[OLIJUAA
1§ 943 Jo 100Q)
I 9y} JO Joop I
100[J S[OLIUA Iy |
orounpad
IR[[9Q210
S[pprur yioq
Sunpad
Te[[9qa130 J[ppIu |
100 J[INUIA Uy
ou
100[J Q[OLNUIA [N,
ou
J[OLIUAA Uy AU}
JO $59031 [eI9IR] |
$S9001
[eIayel I pue
I00Y J[OLIIUAA Uy
ou
ou
ou
ou
ou
ou
ou
&
b

2
uoreydoouasow
ou
J[OLIJUAA
i 943 JO 100y 23
ou
ou
ou
ou
ou
ou

ou

saroydsruoy
IB[[9qaI19
)M STULIdA

SIULIOA
STULIOA
STULISA

STULIOA

STULIOA
STULIOA
STULIOA
SIULIOA
STULIOA

STULIOA

STULIOA
STULIOA
STULIOA
STULIOA
STULIOA
STULIOA
STULIOA
STULISA
STULIOA
STULIOA

STULISA
STULIOA
STULISA

STULISA
STULIOA
STULISA
STULIOA
STULIOA
STULIOA
STULISA

STULISA
STULIOA
SIULIOA
STULIOA

Se

Il
Il
I

N N >~

v <t o~

O\ — 00 \O 0

O 0 0 N

S =2 LsSs =

&)

SEnE SHELRELE 222 S2ALEoLa ek

19

09
65
8%

LS

9¢
99
¥S
139
[49

IS

0S
6V
14
Ly
9%
Sy
4
(94
[47
Iy

ov
6¢
8¢

LE
9¢
33
123
€e
[43
Ie

0¢
6C
8¢
LT

[ev] s661 v 12 yor[I0d

[0Z] s661 v 10 unqesIg

[2] s661 ‘v 12 TBMSY
[r1]
$661 “1P 12 PlAYYOINI)

[s¢]
$661 7P 10 usduo( ueA

[s]¥661 “1v 12 Orowresy

(€]

$661 v 12 Ye[[RIR[-[Y
l67]

7661 ‘UsKy], pue g1

[11lze6r ‘w12
$190A1Iag-UBWISR))



F. ildan et al.

BWOIL00MSE "1 T

ewowkpuada | Ay [Tl 6661 “1v 12
sok ou ou SwGpJ A BWOJSE[qO[[NPOW § ou STULIOA 91-C N8  901-S6 S100AdLIOE-UBWSIBD)
rwowApuada |
sul § BUWIOIAO01)SE 7 NE
sak ou G sak M g 9-¢ BUIOISEIqO[[NpaW ¢ ou STuLILA 0l—¥ A€ ¥6-68 [e€] 8661 ‘uoguer
sok ou ou SyM ¢ I BUIO)RWIAY ou SIULIOA L W 33 [es] 8661 “eyuig
JUSWIOAJOAUT
sok ou sok SMm ¢ 0 rwowApuado wo)s urerq STULIOA L W L8
sok ou sok sym g 0 BUIO)SB[qO[[NPaWL A parels jou S¢ A 98
S0k ou ou SyM ¢ 0 BUWO)SE[qO[[NPIWL A paje)s Jou S¢ W S8
JUSWIOAJOAUT
S0k ou ou SIM § 0 BUWIO)SB[qO[[NPIWT wojs urelq STULIOA L A 8 [8€]1 8661 v 12 1T
sak sk ¢ ou  sym 8¢ Sl BuIojse[qo[npal § ou STULIoA <=9 & €808 [9€] L661 1P 12 4o
sak ou ou M 1 0 rwowApuado A STULIOA % g 6L [L] L661 “@01Byg
SoA SaA ou M 71 z BWOJSL[qO[[NPIW ou STULIOA 01 g 8L [t€] 9661 ‘seuor
sok ou ou M ¢ 0 rwowApuado A STULIOA I B 1L [6€]9661 ‘Ipreuoinsen
droydstwoy
IB[[9q2130
sok ou ou sym g € BUIO)SB[qO[[NPatL A UM STULIOA S W 9L
a1aydsrwoy
1B[[9q2130
5ok ou ou Sym ¢ I Buiojse[qoynpaw b YA STULIOA ! W SL (1519661 “1v 12 eALes
sok ou ou SyMm ¢ 19 BUIO)SB[QO[[NPatT ou SIULIOA 01 A YL
JUSWIOAJOAUT
sok ou ou syMm ¢ T BUIO)SB[QO[[NPaWL wo)s urelq SIULIOA ST W €L
sok ou ou SjyM 9 I ewojfoonse ou STULIOA 9 A 7w
JUSWIOAJOAUT
S0k ou ou sym & I BUWOJSE[qO[[NPIWL wo)s urelq SIULIOA I N 1L
sok ou ou SyM 71 ¢ BUIO)SB[QO[[NPAWL ou SIULIOA 9 A 0L
JUSWIOAJOAUT
sok ou ou SM § ¢ BUIO)SB[qO[[NPAWT wo)s ureiq SIULIOA 6 A 69
sok ou ou syM | 0 BWOJSE[qO[[NPIWL ou SIULIOA 4 A 89
JUSWIOAJOAUT
sok ou ou M 7 I rwowApuado wId)s ureiq SIULIOA ¥ N 19 [L1] 5661 < 12 Korreq
rwowApuads | a1oydstwuoy
L 9sed | BUWOILO0NSE | JUSWIOAJOAUT pUE SIULIOA 7 SUYjUOW
REIN uo SBOJUO S SYM [[-C  SISBO§ BUWOISL[qO[[NPW ¢ wo)s ureiq STULIOA € S1-1¢  INTAE 99-79 [8]5661 ‘v 12 S10qUore)
nur 19Je doysod doysod Jnuw jo  Inu jo UOISBAUL uonBdI0[ ON
euIesAq  sniSumuoly  snjeydocolpAH  uoneing  Aousje] A3oroyieq wo)s urergq mowng, o3y  Iopuen)  juaned

468

panuyuo) 1 9[qeL



Cerebellar Mutism after Surgery

Table 2. Analysis of the Adults with Mutism after Resection of Posterior Fossa Lesions

Dysartria

Meningitis
postop

Hydrocephalus
postop

Latency Duration
of mut.

of mut.

Pathology

Brain stem
invasion

Tumor

Age

Gender

Patient

No

after mut.

location

yes

no

no

sev. wks

astrocytoma

1 lateral recess

vermis

17

Wisoff and Epstein,

of the 4th
ventricle

no

1984 [57]

yes
yes

no
no

n
no

4 wks
8 wks

2.5

2
3

medulloblastoma
medulloblastoma
medulloblastoma

metastasis

not stated
not stated

no

vermis
vermis
vermis

2
45

==

2
3

Salvati et al., 1991 [50]
D’Avanzo et al., 1993

yes
no

no
no

6 wks
4d

20

[16]

Cakir et al., 1995 [15]

no

cerebellar

61

5

hemisphere

vermis

yes
yes

no

no

8 wks
4 wks

12 hrs

2

no astrocytoma

20
28

6

Dailey et al., 1995[17]
Bhatoe, 1997 [7]

no

no

hemangioblastoma

no

cerebellar

hemisphere

vermis

yes

no

no

3 wks

AVM

no

54

Dunwoody et al.,

1997 [19]
Kai et al., 1997 [35]

yes
yes
yes
yes
yes

no

no

2 4 wks

hemangioblastoma

metastasis

no

hemisphere
vermis

71
74
18
32

9
10
11
12
13

no

no

3 wks
4 wks
4 wks

no

no

no

6

choroid plexus pap.
medulloblastoma

astrocytoma

4th ventricle

vermis
vermis

Caner et al., 1999 [9]
fldan et al., 2001

no

no

no

no

no

3 wks

no

44
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37, 45]. A new form of mutism was added to these
types by Rekate et al. [45] in 1985 termed as “cerebellar
mutism”. A growing number of paediatric patients
with mutism following posterior fossa surgery have
been published since the description of this syndrome
by Rekate et al. [45]. Although nearly all the cases of
mutism following posterior cranial fossa surgery oc-
curred in children there were also a few young adult or
adult cases mentioned in the literature.

The anatomical location of the cerebellar lesion in
mutism and formation theories remain controversial.
Two main theories have been suggested on what con-
tributes to the occurrence of mutism [22]. The first
theory is related to the psychological background of
cerebellar mutism. The absence of speech can be a
psychological reaction of the child to the stress of the
operation. The childhood stress reaction termed as
‘elective mutism’ is a well-known psychogenic condi-
tion which includes behavioural changes, and refusal
of food intake in addition to mutism. The psychologi-
cal hypothesis suggests that the child produces a sense
of negativity when he/she feels betrayed by his parents
or the doctors and reflects it with elective mutism. The
most important characteristic of this type of mutism is
that there is recovery of verbal expression without a
dysarthric period as soon as the child goes back home
after the hospital stay [35]. Although psychological
factors have been proposed as causative factors, there
are very few patients who showed recovery from their
mute state upon returning home [20, 22, 35]. Psycho-
logical interpretation cannot explain why mutism oc-
curs only in children who undergo operations for pos-
terior fossa lesions and why the speech recovery phase
is commonly prolonged by dysarthria. The same psy-
chological significance should have been a causative
factor after supratentorial operations too. However,
mutism is extremely rare in such cases. It is highly
possible that psychological stress and prolonged hos-
pitalisation are considerable secondary factors retard-
ing the recovery of the faculty of speech after this syn-
drome.

The second main theory is related to organic back-
ground of cerebellar mutism. However the causes,
pathophysiology and anatomical basis for mutism in
children and adults with posterior fossa tumour have
remained conjectural up to date. Numerous attempts
have been made to explain the pathophysiology and
anatomical basis of cerebellar mutism.

Most authors reported the damage located in the
cerebellar peduncles, vermian or paravermian zone
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involving dentate nuclei, and hemispheric areas to be
responsible for mutism [18, 23, 35, 45]. Dietze and
Mickle [18] suggested that injury in the midportion of
the cerebellum with or without dentate nuclei involve-
ment increases the risk of occurrence of postoperative
cerebellar mutism. Fraioli and Guidetti [23] presented
two cases of mutism after bilateral stereotactic lesions
of dentate nuclei and the interpositus nucleus. These
nuclei send efferents to the paravermian portion con-
sidered to be the area of cerebellum that controls pho-
nation [54]. Ammirati et al. [4] suggested another argu-
ment about the role of the dentate nuclei in cerebellar
mutism by detecting bilateral hypodense areas in den-
tate nuclei. But this observation on CT could not be
confirmed by other authors [5, 20].

Siegfried et al. [52] suggested that mutism occurred
after bilateral thalamotomy for Parkinson’ disease.
Ricklan et al. [46, 47] likewise reported some commu-
nication problems involving articulation and phona-
tion in the immediate postoperative period in patients
who had undergone bilateral ventrolateral thalamot-
omy. This argument possibly indicates the contribu-
tion of the superior cerebellar peduncles which connect
the dentate nuclei in a crossed fashion to the con-
tralateral red nucleus and thalamus. On the other hand,
Crutchfield et al. [14] suggested that bilateral inter-
ruption of the dentatothalamocortical pathways might
be responsible for the occurrence of postoperative
mutism. Further evidence supporting and confirming
this theory has been published by Frim and Ogilvy
[24]. They stated that interruption or disturbance of
the dentatorubral and dentothalamocortical tracts may
produce the same clinical syndrome seen after direct
injury to the cerebellar hemisphere or median struc-
tures after posterior fossa operation. The possibility of
dysfunction of the ascending mesencephalofrontal fi-
bers originating from A9 and A10 dopaminergic cell
groups was suggested as another theory [10].

Pollack et al. [43] also reported pseudobulber signs
and emotional changes and/or decreased initiation of
voluntary movements after posterior fossa surgery and
concluded that inferior vermian incisions might be
responsible for the cerebellar mutism in midline cer-
ebellar mass lesions.

Postoperative cerebellar mutism can be seen almost
exclusively with midline cerebellar mass lesions [1, 37].
We found that the lesions were located in the vermis
with or without extension to one or other hemisphere
in the majority of the reported cases of mutism in chil-
dren (%91.5) and adults (% 69.2). However, the tu-
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mour was located in the right hemisphere in the patient
reported by Cakir ef al. [15]. Lechtenberg and Gilman
[37] suggested that speech function was located in the
right cerebellar hemisphere in left handed people and
vice versa for the right handed people and they claimed
that the dominant hemisphere lesion was responsible
for the cerebellar mutism.

The common posterior fossa tumours have all been
implicated, including medulloblastoma (67.9%), as-
trocytomas (16.0%), ependymomas (14.1%), AVM
(0.9%), haematomas (0.9%) in children and medullo-
blastoma (30.7%), astrocytomas (23.0%), metastasis
(15.3%), hemangioblastomas (15.3%), arterio-venous
malformation (%7.6), choroid plexus papillomas
(7.6%) in adults. Thus, this syndrome does not seem
tumour specific as stated by Humphreys [32].

Some authors have stressed the importance of post-
operative hydrocephalus or meningitis on the patho-
physiology of cerebellar mutism. Although the high
incidence of postoperative hydrocephalus and menin-
gitis were also emphasized by Humphreys [32] and
Ferrante et al [22] in their series, Gonzalez and Villa
[28] concluded that there was no relationship between
hydrocephalus, meningitis and cerebellar mutism in
their extensive review of the literature. We found that
hydrocephalus requiring VP shunting developed in
18.8% of the cases and meningitis in 10.3% of the cases
in the postoperative period in children. On the other
hand hydrocephalus requiring VP shunting and men-
ingitis were not detected in adults. Although distur-
bance of cerebrospinal fluid circulation and postoper-
ative meningeal reactions were considered as possible
precipitating factors in some studies [21], these com-
plications may simply be co-incidental since most of
the patients in children and none of the patients in
adults had neither hydrocephalus nor meningitis.

Immediate postoperative mutism was noted in only
21 paediatric cases [6] (17.9%) and 2 (15.3%) in adult
cases. We found that mutism usually develops several
days after surgery (mean, 1.4 d in children, 2 d in
adults). The presence of this interval indicates that the
structures responsible for this syndrome do not suffer
from direct injury during surgery. The finding of an
interval of normal verbal expression which is present in
the majority of cases, suggests that other factors such
as tissue swelling or ischemia due to spasm of one or
more vessels supplying the nuclei or other cerebellar
structures may trigger the prime cerebellar disturbance.
Ferrante et al. [22] suggested that spasm of one or more
vessels supplying the nuclei or other cerebellar struc-
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tures and/or vasogenic edema of this area might pre-
cipitate the cerebellar mutism. This is analogous to the
clinical picture of akinetic mutism arising as a result of
occlusion of a perforating branch of the mesencephalic
artery.

The duration of the mutism was 5.07 wks in chil-
dren, 4.2 wks in adults. After the resolution of mutism,
the children with mutism suffered from dysarthric
speech lasting for months after the surgical interven-
tion. Dysarthria followed mutism in almost all the
cases in the literature. We found that in ten of the
paediatric patients (9.4%) and in one adult patient
(7.6%), dysarthric speech was not detected after reso-
lution of the mutism.

It is conceivable that the age distribution of the pa-
tients in cerebellar mutism is related to the higher in-
cidence of posterior fossa tumours and to the predi-
lection for vermian tumours in childhood. However a
recent report by Riva and Giorgi [48] stated that the
cerebellum is important not only for motor execu-
tion but also for the planning and initiation of learned
mechanisms as a modulator of mental and social func-
tions and this role is also operative in early childhood.
The reciprocal links connecting the cerebellum to the
structures including pontine nuclei, thalamus, motor
and sensory areas and supplementary motor areas that
have been proved necessary for the initiation of speech
and mental and social functions are operative but
vulnerable to edema, ischemia and surgical trauma in
childhood in comparison to adults since myelination
proceeds rapidly within the brain up to about 24
months of age. This process slows down markedly
thereafter, although fibers in the associating areas of
the brain continue to myelinate through the first sev-
eral decades of life [58]. If cerebellar mutism observed
after posterior fossa surgery can be interpreted as an
effect of a major diaschisis of these reciprocal connec-
tions, it can be hypothesized that uncompleted matu-
ration of these links in childhood makes children more
vulnerable to post operative cerebellar mutism.

Our detailed review of the literature showed that a
complex mechanism is responsible for cerebellar mu-
tism. Therefore simultaneous analysis of several fac-
tors acknowledge the importance of the interactions
of these factors. This syndrome appears to be multi-
factorial in aetiology.

Cerebellar mutism seems to be more common than
previously assumed. Catsman-Berrevoets et al [12]
found a higher incidence of this syndrome (29.0%)
than reported in the literature (8.0%—13.0%) [17, 43,
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44]. Therefore the possibility of developing postopera-
tive mutism should be taken into consideration in the
presence of a large cerebellar tumour, particularly in
eloquent areas of the cerebellum including midline and
paravermian regions. The complication of a postoper-
ative mutism syndrome should be discussed with the
patient’s family in the pre-operative period and in
addition since this syndrome is of a transient nature,
necessary adjuvant therapies including chemotherapy
and radiotherapy should not be postponed.
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Comment

The aim of this paper is to discuss the possible anatomical and
pathogenic mechanisms underlying the appearance of cerebellar
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mutism after surgery in the posterior fossa and to investigate factors
accounting for the different rate of this event in the paediatric snd in
the adult age. The authors present two personal adult cases and re-
view the current English literature on the topic. Overall one hundred
and nineteen cases have been analysed, 106 children and 13 adults
respectively. Most of them presented lesions located in the vermis
(91.5% in the paediatric group and 69.2% in adult patients). The au-
thors speculate that the higher incidence of cerebellar mutism in
children is related to the higher frequency of posterior fossa tumours
and to the predilection of vermian localization in childhood. Al-
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though the aetiology of this clinical event has to be supposed as
multifactorial, the likely incomplete maturation of the pathways
connecting the cerebellar structures with subcortical and cortical
systems responsible of the initiation of speech can provide further
support to the prevalence of the phenomenon in the paediatric age.
J. F. Rossi

Correspondence: Faruk fldan, M.D., Cukurova University School
of Medicine, Department of Neurosurgery, Balcali, Adana, 01330
Turkey.



