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Introduction

Mutism is generally defined as complete absence of
speech in a conscious patient with intact comprehension
and no evidence of oral apraxia [1, 5]. Mutism can be
subdivided in motor aphasia, akinetic mutism, mutism
following thalamotomy, pseudobulbar palsy due to dif-
fuse, bilateral hemispheric lesion, phonatory system le-
sion [4, 6, 17], and transient mutism after transcallosal
approach to the ventricles, which has recently been re-
ported [15].

Only in 1985, Rekate et al. [17] were the first to de-
scribe cerebellar mutism. Cerebellar mutism may be de-
fined as a transient mutism occurring after a posterior
fossa tumor approach in children with unimpaired con-
sciousness, unimpaired symbolic functions, no detectable
deficit of cranial nerves or peripheral organs of speech,
and no lesions of long pathways in the course of the
cranial nerves at the level of the brain stem [3, 17].
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Twenty-three reported cases of transient mutism in
children since 1985 were found in the literature [3, 5, 6,
10, 14, 15, 17, 21]. Salvati et al. [18] reported one case of
transitory mutism after removal of cerebellar medul-
loblastoma in an adult. A further two children with pos-
terior fossa tumors treated in our department developed
cerebellar mutism. In the present study, these 25 cases of
cerebellar mutism in children were reviewed with regard
to the age and sex of the patients, location of the tumor,
the period of latency, the duration of the mutism, and the
size and histological type of the tumor.

Personal cases
Case 1
A 9-year-old boy was admitted to our department with a 1-month

history of headache, vomiting, truncal ataxia, and diplopia. Neuro-
logical examination disclosed bilateral papilledema and a cerebellar
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Fig. 1 Axial brain computed tomography (CT) demonstrating a
large midline vermian tumor filling the IV ventricle and triventricu-
lar hydrocephalus (case 1 or case 24 in Table 1)

Fig. 2 Axial brain CT demonstrating radical tumor removal, im-
provement of ventricular size, and bilateral hypodense areas at
approximate level of the dentate nuclei with a catheter placed in the
IV ventricle (case 1 or case 24 in Table 1)

syndrome. Brain computed tomography (CT) demonstrated a large
midline vermian tumor with patchy and ill-defined limits filling the
IV ventricle dnd marked triventricular hydrocephalus (Fig. 1).

A posterior fossa approach (suboccipital craniotomy) was per-
formed with the patient in the prone position. A large medulloblas-
toma with IV ventricle adhesion was totally removed using a Cavi-
tron Ultrasonic Surgical Aspirator (CUSA) and microsurgical tech-
nique. A IV ventriculostomy was performed with a catheter con-
necting the III ventricle to the cisterna magna.

The patient awoke in the recovery room without cranial nerve
palsy and was neurologically intact. On the 2nd postoperative day,
he abruptly developed dysarthria progressing to muteness, and
marked emotional lability. He was able to follow commands, but
when asked to speak he cried. Control brain CT demonstrated
complete tumor removal, improvement of ventricular size, and bi-
lateral hypodense areas at the approximate level of the dentate
nuclei with a catheter placed in the IV ventricle (Fig. 2). On the 5th
postoperative day he underwent placement of a definitive ventricu-
loperitoneal shunt because of progression of hydrocephalus. He
gradually improved over the next 5 weeks, and 2 months after the

operation he was neurologically intact. The histopathological diag-
nosis was medulloblastoma. The patient underwent radiation ther-

apy.

Case 2

A 5-year-old boy with a few months’ history of unsteady gait,
headache, and vomiting was admitted to our department in coma,
after progressive loss of consciousness in the previous 24 h. Brain
CT revealed a hyperdense vermian tumor partially occupying the IV
ventricle with advanced hydrocephalus (Fig. 3). Magnetic reso-
nance imaging (MRI) studies demonstrated a midline vermian mass
of mixed signal intensity of Ti- and T2-weighted images. After
intravenous administration of gadolinium-DTPA, the lesion in-
creased the signal on T1, although it was heterogenous and sugges-
tive of intratumoral bleeding (Fig. 4). A ventriculoperitoneal shunt
was placed and the child awoke a few hours after surgery. A right
sixth cranial nerve palsy was detected and neurological function was
intact.

After 1 week the tumor was approached through a midline
suboccipital craniotomy (with the patient in the prone position)
using a microsurgical technique and the tumor was completely re-
moved with help of a CUSA. The tumor was attached to the lateral
recess of the IV ventricle. The histopathological diagnosis was
medulloblastoma. Immediately after surgery the patient was awake
and fully oriented. There was no additional neurological deficit.

On the 2nd postoperative day, the patient was mute. He had
normal cranial nerve function with the exception of the previous
right sixth nerve palsy and truncal ataxia. CT scanning demonstrat-
ed decreased attenuation in the area around the surgical site
(Fig. 5). The patient was extremely irritable, but he could under-
stand commands. He continued to make a gradual recovery and 6
weeks after the operation was markedly improved, with only mild
dysarthria and minimal ataxia.

Fig. 3 Axial brain CT demonstrating a hyperdense vermian tumor
partially occupying the fourth ventricle with advanced hydro-
cephalus (case 2 or case 25 in Table 1)

Fig. 4 Coronal T1-weighted magnetic resonance image demon-
strating a midline vermian mass of mixed signal after intravenously
administration of gadolinium-DTPA (case 2 or case 25 in Table 1)

Fig. 5 Axial brain CT demonstrating reduced attenuation in the
area of the surgical site (case 2 or case 25 in Table 1)
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Literature review
Clinical data

Twenty-three cases of mutism after posterior fossa
surgery in children have been previously reported in the
literature. The patient age and sex, the location of tumor,
the period of latency, the duration of mutism, and the size
and histological type of these tumors are summarized in
Table 1. The average age was 7.6 years (range 2—15
years). There was a significant sex difference; 75% male
to 25% female in the 16 cases in which sex was specified.
In 13 of 21 cases vermian lesions occupied the IV ventri-
cle. Posterior fossa tumors were large in all 18 cases. The
most common histological findings were medulloblas-
toma (n=14), astrocytomas (n=6), ependymomas
(n=4), and vascular malformation with hemorrhage
(n=1). The average time to the appearance of mutism
after the posterior fossa surgery (latency period) was
42.5h (range 0—72 h). The average duration of mutism
was 8 weeks (range 2—19.5 weeks).

One case of mutism in an adult was added to this
world literature series. This patient was female, 20 years
old, with large vermian medulloblastoma occupying the
IV ventricle (case 26).

Operative data

The operative position of the patient was described in
seven cases. Two of these patients were operated on in the
semi-setting position (patients 1 and 12), two in the park
bench position (patients 21 and 22), and three in prone
position (patients 11, 24, and 25). Only patients 24 and 25
underwent a suboccipital craniotomy; another nine un-
derwent a suboccipital craniectomy. The use of CUSA
was reported in six cases (patients 19, 20, 23, 24, 25,
and 26).

In 7 of 8 cases the tumor had IV ventricle adhesion.
“Radical” removal was performed in all cases out of 11
analyzed. The tumor was removed except for a small
attachment to the floor of the IV ventricle in three cases.

Table 1 Summary of 26 cases of mutism after posterior fossa approach to cercbellar tumors (NA, data not available)

Case Reference Age Sex  Tumor location Tumor Histology Latency  Duration
(years) size (h) (weeks)
1 Rekate et al. [17] 8 F Vermis NA Medulloblastoma 48 6
2 Rekate et al. [17] 6 M Vermis, hemisphere Large Astrocytoma 72 4
3 Rekate et al. [17] 2 NA NA NA Ependymoma NA 8
4 Rekate et al. [17] 10 NA NA NA Medulloblastoma NA 8
5 Rekate et al. [17] 9 NA NA NA Medulloblastoma  NA 12
6 Rekate et al. [17] 11 NA NA NA Medulloblastoma  NA 3
7 Yonemasu [23] NA NA Bilateral Large Ependymoma 18-72 4-12
8 Yonemasu [23] NA NA Bilateral Large Ependymoma 18-72 3
9 Yonemasu [23] NA NA Bilateral Large Medulloblastoma  18-72 4-12
10 Yonemasu [23] NA NA Bilateral Large Medulloblastoma  18-72 4-12
11 Volcan et al. [21] 8 F IV Ventricle Large Medulloblastoma 0 2
12 Ammirati et al. [3] 14 M Vermis, IV ventricle NA Astrocytoma 48 6
13 Humphreys [10] 7 M Vermis, hemisphere Very large  Medulloblastoma 24 16
14 Humphreys [10] 3 M IV Ventricle Large Medulloblastoma  NA 7
15 Humphreys [10] 7 M IV Ventricle Large Medulloblastoma  NA 10
16 Humphreys [10] 4.5 M Vermis, IV ventricle Large Astrocytoma 72 7
17 Humphreys [10] 10 M IV Ventricle NA Ependymoma 24 10
18 Ferrante et al. [6] 9 M Vermis, IV ventricle, Large Astrocytoma 48 4
medial cerebellar hemisphere
19 Ferrante et al. [6] 55 F Vermis, IV ventricle, Large Astrocytoma 48 8
medial cerebellar hemisphere
20 Ferrante et al. [6] 6 M Vermis, IV ventricle, Large Astrocytoma 36 8
hemisphere
21 Dietze and Mickle [S] 7 NA  Vermis, bilateral IV ventricle Large Medulloblastoma  NA 12
22 Dietze and Mickle [5] 15 NA  Vermis, medial cerebellar NA Arteriovenous NA 12
hemisphere Malformation
23 Nagatani et al. {14] 4 F Vermis, IV ventricle Large Medulloblastoma 24 19.5
24 Present study 9 M Vermis, IV ventricle Large Medulloblastoma 48 5
25 Present study 5 M Vermis, IV ventricle Large Medulloblastoma 48 6
26 Salvati et al. [18] 20 F Vermis, IV ventricle NA Medulloblastoma 46 4

* Adult patient
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Discussion

Cerebellar mutism is a rare complication after surgery on
the posterior cranial fossa [12] and it is a relatively benign
phenomenon, characterized by a well-defined latency pe-
riod and short duration. This well-defined syndrome
must be distinguished from pseudobulbar palsy after pos-
terior fossa operation in children, reported in 1984 by
Wisoff and Epstein [22], which is characterized by post-
operative onset of supranuclear cranial nerves palsies and
swallowing difficulties associated with inability to speak
and emotional lability. However, in some cases of cere-
bellar mutism psychic changes were also observed.

The cerebellar mutism syndrome has been described in
only one adult case [18]. An aggressive or radical resec-
tion of large tumors in the vermian region is associated
with this syndrome. Medulloblastoma and astrocytoma
were the most frequent histological diagnoses. This find-
ing may explain the predominance of male patients.

Ferrante et al. [6] suggest that secondary insult such as
meningitis or hydrocephalus during the postoperative pe-
riod can cause the loss of speech in children. In our two
cases we did not find any parallel complication (infection,
hydrocephalus, or postoperative hematoma).

Fraioli and Guidetti [7, 9] reported two cases of
mutism after infliction of stereotactic bilateral lesions to
the dentate nuclei of the cerebellum to treat spasticity.
Mutism has also occurred following bilateral thalamoto-
my for Parkinson’s disease, which may indicate the influ-
ence of superior cerebellar peduncles connecting the den-
tate nucleus. An interpositum nucleus lesion my also be
a contributory factor [19]. The dentate nucleus has
nucleocortical projections over large areas of the ipsilat-
eral cerebellar cortex, including the vermis, and is larger
than the nucleocortical projections from the interpositum
and fastigial nuclei [20]. :

The hypothesis that mutism may occur after a lesion
to the dentatothalamic tract is reinforced by the similari-
ty between transient mutism after callosotomy [14] and
cerebellar mutism. Probably the connection of the limbic
system to the thalamus and basal ganglia is also disrupt-
ed, showing that the thalamus and basal ganglia are im-
portant structures of coordination and modulation of
speech in both kinds of mutism, directly or indirectly
through the dentato-thalamo-cortical connection. There
are close relationships between the superior medullary
velum, the cerebellar peduncles, and midportion of the
vermis (declive folium, and tuber) [13]. The midportion of
the cerebellum is often involved in IV ventricle tumors.
Acute injury to this portion with or without dentate nu-
clei lesion can also cause speech disturbances [5]. There is
a high incidence of dysarthria before surgery in patients
with cerebellar tumors in paravermal and the lateral ele-
ments of the hemispheres [2]. Neurophysiological studies
localize the speech modulation center to the midportion
of the left paravermal area [11]. The essential anatomical

substrate of mutism is probably extensive lesion of the
vermian and/or paravermian cerebellar region, involving
the hemispheric cortex, cerebellar peduncles, fibers from
the dentato-thalamo-cortical pathway, and part of deep
nuclei. A vascular ischemic disturbance such as postoper-
ative spasm of arteries supplying the cerebellum and
brainstem could be a cause of the disconnection of the
dentato-thalamic pathway [6]. Cerebellar speech distur-
bance, like severe dysarthria, is also found in patients
with transitory ischemic disturbances and hemorrhage in
the posterior fossa [8]. Retraction of the cerebellum and
excessive manipulation in surgery on large tumors can
cause vascular spasm and edema, as well as direct com-
pression of the cerebellar peduncle.

Patients often show a concomitant postoperative emo-
tional lability [3, 15, 21]. Our two patients also showed
this psychic symptom. The organic factors combined
with the psychic factor might account for the overall
mechanism. Perhaps the higher incidence in children than
in adults is to be explained by the influence of the addi-
tional psychic factor.

There is no relation between this complication and the
position of the patient during surgery.

We performed craniotomy in our reported cases in-
stead of craniectomy. The other patients with cerebellar
mutism reported in the literature were subjected to
craniectomy [3, 5, 6, 14, 17).

Raimondi recommends that is would be better to take
the tumor out piecemeal, instead of en bloc. This avoids
traction on the cerebellar peduncles and infarction or
edema of the brain stem [16). He also suggests the use of
laser vaporization, with continuous wave, which helps
one to remove the tumor easily and precisely, without the
need to dissect around the superior or lateral surfaces
[16].

The use of CUSA did not avoid this complication in
our cases and others [6, 14, 18].

Only one case has been reported of a child in whom
magnetic resonance imaging (MRI) was performed post-
operatively. Six months after operation, MRI showed
encephalomalacia around the IV ventricle [5]. The possi-
bility of this complication should always be remembered
and we suggest earlier MRI postoperative studies in fu-
ture cases, in order to detect and confirm lesioning of the
dentato-thalamo-cortical pathways.
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