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Abstract

Background Transient mutism as a consequence of poste-
rior fossa surgery is a well-known phenomenon. However,
it has rarely been reported after focal nonsurgically induced
cerebellar damage.

Case report We describe a 7-year-old child affected by a
tumor arising from the quadrigeminal plate who developed
transient cerebellar mutism after a spontaneous bleeding
which extended to the upper cerebellar vermis. The
recovery from mutism started about a week after the
bleeding. At the time of the surgical treatment, 8 weeks
after the spontaneous intratumoral bleeding, she was only
dysarthric.

Discussion To our knowledge, this is the first pediatric case
of presurgical cerebellar mutism due to a hemorrhage of a
neoplastic lesion. Moreover, the focality of bleeding allows
the confirmation of the role played by the upper vermis in
speech control as well as exclusion of surgically induced
lesions commonly suggested as possible cause of the
cerebellar mutism.
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Background

Cerebellar mutism is a rare but well-described postoper-
ative complication of the surgical treatment of posterior
fossa lesions. It is characterized by a total absence of
speech in awake and conscious patients after a symptom-
free interval varying from a few hours to a couple of
days, a subsequent dysarthric period, and a spontaneous
recovery varying from a few days [4] to a couple of
months [31]. Actually, almost all the cases reported in
literature occur in the postoperative period, about 90% of
them after tumor resection and, less frequently, following
the resection of a vascular malformation [5].

Nonsurgical cases are very rare and usually present a
traumatic or, less commonly, an infective etiology. Only
three cases of preoperative mutism have been described so
far, namely a spontaneous hemorrhage resulting from an
arteriovenous malformation in two pediatric patients [2, 5]
and a tumor-related mutism in an adult subject [1].

In the present report, we describe a case of
presurgical, transient cerebellar mutism due to an upper
vermis spontaneous bleeding from a tumor arising from
the quadrigeminal plate and extending into superior
cerebellum.

Case report

This 7-year-old girl from Togo suddenly developed severe
cervical headache and vomit followed by loss of conscious-
ness. She was taken to a local hospital where she was
treated with unspecific antiparasitic and antibiotic agents.
Eight days later, her clinical conditions improved and,
when she regained consciousness, she was mute and unable
to stand up. Ten days later, she was transferred to the main
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hospital of her country. At the admission, the neurological
examination revealed severe gait instability, severe dysar-
thria, and head and four-limb tremor. Computed tomogra-
phy (CT) scan of the brain, performed 2 weeks after the

insult, showed a lesion arising from the inferior part of the
quadrigeminal plate and extending into the superior
cerebellum, with signs of a recent peritumoral hemorrhage
involving the upper cerebellar vermis. The patient’s clinical

Fig. 1 Preoperative MR imaging. Axial T2-weighted (a), sagittal T1-
weighted (b), and coronal T2-weighted sequences (¢) showing the
tumor arising from the posterior part of the quadrigeminal plate and
extending up to the superior vermis. The lesion shows a dish-
omogeneous signal on both T2 (hyperintense) and T1 sequences
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(hypointense). The remnants of the previous peritumoral hemorrhage
(extracellular metahemoglobin) are evident within the posterior and
inferior portion of the tumor and the upper vermis (¢, d). The tumor
dishomogeneously enhances after gadolinium administration (e, f)
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condition continued to improve under dexamethasone ad-
ministration. A new CT scan, performed 1 month later, did
not disclose any additional finding.

She was transferred to our service on August 2007,
2 months after the ictal episode: at the admission, the
neurological examination revealed ataxic gait, moderate
dysarthria, and mild dysmetria, prevalent in the left side.
The magnetic resonance imaging (MRI) examination of the
brain confirmed the presence of an infiltrative lesion,
arising from the inferior part of the quadrigeminal plate
and the superior velum medullaris, involving the superior
cerebellar vermis, with a superodorsal exophytic compo-
nent. The lesion, 25%26x25 mm in diameters, showed a
heterogeneous signal on T1-weighted images. It heteroge-
neously enhanced after gadolinium administration (Fig. 1).
There was still evidence of the past hemorrhage around the
posterior portion of the tumor and the upper vermis (Fig. 1).
No hydrocephalus nor anomalies of the spinal cord were
detected. The lesion was surgically excised through a
suboccipital approach. No split of the cerebellar vermis

Table 1 Most important pathogenetic hypothesis on cerebellar mutism

was performed. Intraoperatively, the signs of the previous
hemorrhage of the superior vermis were evident. The
postoperative course was uneventful. A postoperative MRI
study confirmed the apparently complete resection of the
tumor and ruled out postoperative hydrocephalus. The
pathological findings were consistent with pilocytic astro-
cytoma (World Health Organization grade I). When she was
discharged, 1 week after surgical intervention, the patient
showed good clinical condition and only mild dysarthria.

Discussion

Cerebellar mutism is an unusual presentation of cerebellar
injury. Characteristically, it occurs after a symptom-free
interval and spontaneously regresses. In almost all the
cases, the recovery is marked by a variable degree of
dysarthria that explains why it is also known as “mutism
and subsequent dysarthria” [34]. It occurs more often in
children than in adults. When associated with behavioral

Authors Year  Hypothesis
Holmes [21] 1917  First report of dysarthric speech due to traumatic cerebellar injury
Stein et al. [32] 1972 First “incidental” report of cerebellar mutism
Fraioli and Guidetti [16] 1975  Bilateral lesion of dentate nucleus and interpositus one
Lechtemberg and Gilman [24] 1978  Lesion of superior surface of the left cerebellar hemisphere
Hirsch et al. [20] 1979  Description of posterior fossa syndrome
Humphreys [22] 1989  Role played by hydrocephalus or postoperative meningitis
Ferrante et al. [15] 1990  Role of psychologic factors
Postoperative spasm of cerebellar arteries and subsequent edema
Dietze and Mickle [11] 1990  Cerebellar midline lesion with or without dentate nucleus involvement
Nagatani et al. [25] 1991  Postoperative spasm of cerebellar arteries
Catsman-Berrevoets et al. [7] 1992  Dysfunction of mesencephalofrontal fibers, originating from dopaminergic A9—A10 nuclei
Ozek et al. [26] 1993  Transient edematous lesions of the cerebellar nuclei due to retraction of cerebellum
Van Dongen et al. [34] 1994  Mutism and subsequent dysarthria. IV ventricular location and adherence to brainstem are necessary
Crutchfield et al. [9] 1994  Bilateral interruption of dentatothalamocortical ways
Frim and Ogilvy [17] 1995  Interruption or perturbation of dentatorubral or dentatothalamocortical ways = direct damage of
vermis or cerebellar hemisphere
Dailey et al. [10] 1995  Vermal splitting
Pollack et al. [28] 1995  Delayed onset = not direct damage during surgery
Salvati et al. [30] 1996  Role of hydrocephalus or postoperative meningitis
Ersahin et al. [12—14] 1996  Hypoperfusion in left cerebellar hemisphere due to surgical trauma on single positron emission

computed tomography images
Bilateral involvement of dentatorubrothalamic tract from dentate nucleus to brainstem
1997  Hydrocephalus or postoperative meningitis is a precipitating factor
1998  Vermal splitting is not pathogenetic

Germano et al. [19] 1998
Turgut [33] 1998
Catsman-Berrevoets et al. [7] 1999
Gelabert-Gonzalez et al. [18] 2001
Ildan et al. [23] 2002

Cerebrocerebellar diaschisis (SPECT)

Nimodipine to prevent vasospasm

Risk factors: (medulloblastoma) x (tumor size); involvement of cerebellar midline
Hydrocephalus or postoperative meningitis has no role

Incomplete maturation of myelin makes children more susceptible to diaschisis
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abnormalities and personality changes, it configures the
“posterior fossa syndrome.”

When the focal lesions are considered, thus excluding
infective processes that diffusely involve the cerebellum,
the cerebellar damage resulting in mutism occurs almost
always after surgery. Actually, the cerebellar mutism is
thought to result from a surgical procedure and its
consequences (cerebellar edema or contusion). To date,
the occurrence of cerebellar mutism before a surgical
operation has been reported only in two pediatric cases
affected by cerebellar arteriovenous malformation (AVM)
[2, 5] and in an adult patient harboring a cerebellar cystic
hemangioblastoma [1]. The clinical onset of our patient was
characterized by severe acute headache and quickly
progressing loss of consciousness due to the sudden
bleeding, like in the other two preoperative pediatric cases.
Differently from them, however, the cause was not
represented by a vascular malformation but by a low-grade
astrocytoma that is rarely burdened by intratumoral bleed-
ing and was not reported as cause of preoperative cerebellar
mutism yet.

The pathogenesis of the cerebellar mutism is still
unknown, despite the large number of publications on this
subject [14, 18, 23, 27]. The most important pathogenetic
hypothesis and the sites of lesion proposed as anatomical
substrate of cerebellar mutism are summarized on Table 1.

One of the possible mechanisms explaining the occur-
rence of mutism after a cerebellar hemorrhage is the
posthemorrhagic spasm of the cerebellar arteries and the
subsequent edema, as proposed by some authors [15, 25].
Such a mechanism could justify the presence of a mutism-
free interval, as occurred in the case reported by Baillieux
and coworkers [5]. The authors described a pediatric patient
who presented a brief loss of consciousness after bleeding
of a cerebellar AVM and showed mutism after 1-day free
interval. In the other pediatric preoperative case from the
literature, described by Al-Anazi et al. [2], as well as in the
present one, the patient appeared mute after regaining
consciousness. In these instances, the absence of a mutism-
free interval could be justified by the longer comatose
period (5 and 8 days, respectively).

In the two previously published cases, the cerebellar
hemorrhage extended to the dentate nucleus that is believed
to be involved in the occurrence of cerebellar mutism when
damaged [3, 6, 16]. This hypothesis is not shared by all the
authors [11, 15, 24]. In our case, actually, the hemorrhage
involved the upper cerebellar vermis, sparing the dentate
nucleus. The shared feature among the cases here consid-
ered is the involvement of the midline cerebellar structures
and we could speculate about their possible role in the
pathogenesis of preoperative mutism. Damage of midline
cerebellar or brain stem structures, indeed, is reported to
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increase the risk of developing postoperative cerebellar
mutism, occurring in 91.5% of the pediatric cases and in
69.2% of the adult ones [23], although it is not considered
to be an independent risk factor [8, 29].

The role of hydrocephalus as possible cause of mutism is
debated [14, 18, 22, 30]. The adult patient reported by Akil
et al. [1] showed a preoperative cerebellar mutism resulting
from a hemangioblastoma of the left cerebellar hemisphere,
exerting only a compression on the vermis with its cystic
component, and from the associated severe hydrocephalus
(no signs of hemorrhage were present). Hydrocephalus,
however, was missing in our patient as well as in the two
other aforementioned children.

Because of the very small number of cases of preoper-
ative mutism and their inhomogeneous clinical and radio-
logical features, it is very hard to give some hypotheses
about the pathogenesis of the speech disturbance. However,
the case here presented appears to confirm the role of the
upper cerebellar vermis in speech while excluding the
involvement of the dentate nucleus as essential cause of
cerebellar mutism.

Conflict of interest statement The authors do not report any
conflict of interest concerning the materials or methods used in this
study or the findings specified in this paper.
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