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isual Disturbance
ssociated With
ostoperative
erebellar Mutism

tacie R. Daniels, MD*,
eon E. Moores, MD†, and
arc P. DiFazio, MD*

erebellar mutism is an uncommon complication of
osterior fossa surgery. Manifestations include distur-
ances of articulation, prosody, and pitch, and, if
evere, complete mutism. Symptoms are independent
f recognizable cortical or brainstem injury, and re-
overy is variable, with permanent deficits frequently
bserved. Cerebellar dysfunction is commonly invoked
s an etiology, although controversy remains concern-
ng the mechanism. Visual impairment has been re-
orted only once before in the setting of this disorder.
e report a confirmatory case of sudden, severe visual

oss in association with cerebellar mutism after resec-
ion of a midline medulloblastoma in a 7-year-old.
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ntroduction

Cerebellar mutism is a well-recognized complication of
osterior fossa surgery, most often occurring in children
fter resection of midline cerebellar masses. Symptoms
onsist of a dense expressive aphasia, often with complete
nability to phonate, associated with a variable degree of
ognitive and behavioral impairment. Taken together,
hese manifestations have been more recently character-
zed as the posterior fossa syndrome.
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To date, only one report has been made of visual
mpairment in association with this syndrome [1]. We
eport a confirmatory case of transient blindness in the
etting of posterior fossa syndrome after resection of a
edulloblastoma in a 7-year-old male in association with
constellation of behaviors reminiscent of autistic spec-

rum disorders.

ase Report

Our patient is a 7-year-old male who presented to his pediatrician
ith a chief complaint of progressive headache and gait disturbance.
e was previously well, with normal growth and development, as well

s social functioning for age. Initial examination demonstrated
ronounced gait ataxia but was otherwise normal. Notably, ophthal-
ologic examination was without abnormalities. Neuroimaging re-

ealed a large midline cerebellar mass with mild obstructive hydro-
ephalus (Fig 1). Gross total resection was completed via a midline
ermian approach, and was uncomplicated. Pathologic examination
emonstrated medulloblastoma.
In the immediate postoperative period, the patient was mute, irritable,

nd indifferent to his surroundings, including family members. He
emonstrated profound visual inattention, and did not blink to confron-
ation or fix on or follow objects presented to him. Neuro-ophthalmologic
xamination was noteworthy for absent optokinetic nystagmus and intact
upillary reflexes. No disc edema or retinal abnormalities were observed.
he patient’s behavior was markedly abnormal, with alternating periods
f agitation and quiet placidity, unrelated to medication administration or
is surroundings. Vocalizations were limited to screams and grunts, and
e did not respond to his parent’s presence, touch, or reassurances. The
atient underwent urgent magnetic resonance imaging with diffusion
eighting, which did not reveal abnormalities beyond the residual tumor
ed edema (Fig 2a, b). Specifically, there were no cortical abnormalities
r brainstem injury evident. Electroencephalogram demonstrated mild
iffuse background slowing, with areas of posterior focal slowing, left
reater than right.
Over several weeks, the patient gradually began to briefly consider

aces and other visual stimuli. Profound impairment of expressive
anguage continued. Within 4 months of surgery, examination of the
atient’s visual functioning was normal. Repeat magnetic resonance
maging again demonstrated normal cortical appearance. Expressive and
eceptive language functioning also began to improve, and within 6
onths of surgery was close to normal, although there appeared to be a

ontinued decrease in speech rapidity, and appropriate prosody was
iminished with occasional “sing-song” expressions. Behavior was
pproximate to his presurgical baseline, although the parents continued to
eport a lowered threshold for angry outbursts, and a decreased ability to
olerate frustration. However, he was able to interact with peers and
amily, and had no other demonstrable social impairment.

ommunications should be addressed to:
r. DiFazio; Department of Neurology; Walter Reed Army Medical
enter; Washington, DC 20307.
eceived March 9, 2004; accepted July 19, 2004.
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iscussion

Posterior fossa syndrome is a well-known sequela of
osterior fossa surgery in children, particularly in those
ho have undergone resection of midline vermian masses.
lthough the initial reported case was published relatively

ecently in 1985, it is recognized to occur in at least
5-20% of patients undergoing this type of procedure
2,3].

The mechanism of speech impairment is still unknown,
lthough it had been previously characterized as “mutism”
nd was attributed to profound dysarthria associated with
erebellar motor outflow impairment [2,3]. More recently,
anifestations have been expanded greatly beyond speech

mpairment, and attentional, language, and behavioral
isturbances are well-recognized components of the dis-
rder [4,5]. The widely expanded clinical manifestations,
ithout evidence of cerebral cortical injury, provide fur-

her support for an important role for the cerebellum in
ognitive functioning.

Extensive evidence, originating from work published in
he early 20th century, has substantiated a modulatory
ffect of the cerebellum on human and animal behavior
nd emotion [6]. Wide-ranging direct and indirect ana-
omic pathways and interaction between the cerebellum
nd limbic, parietal, and frontal cortices were postulated
nd confirmed in multiple human and animal studies [6-8].
arly investigation demonstrated a modulatory effect of
erebellar stimulation on animal behavior, with changes in
esponse to so-called “sham rage” induced by hypotha-
amic stimulation [6]. These studies ultimately localized

igure 1. Sagittal T1-weighted magnetic resonance imaging with con-
rast (TR 467 ms, TE 14 ms). Large enhancing mass is observed in the
idline cerebellum, with resultant hydrocephalus and brainstem defor-
ation.
hese effects to the vermis and fastigial nucleus [6-8]. w

28 PEDIATRIC NEUROLOGY Vol. 32 No. 2
uman studies of cerebellar lesions demonstrate impair-
ent in a variety of cognitive domains, including atten-

ional, language, and behavioral disturbances [5,9]. One
tudy, utilizing vermian stimulation in severely emotion-
lly disturbed individuals, resulted in improvement in the
ajority of treated patients [10].
More recently, impairment in time-based performance

as also been reported in patients with cerebellar injury.
uch impairments have been attributed to injury to paral-

el-array “microprocessors” present within the underlying
rystalline structure of the cerebellum [11,12]. This array
s postulated to work in concert as a powerful learning and
rocessing network [11,12].
Analysis of past reports of cerebellar lesions in children

as led to a theorized higher degree of complexity and
rganization of cerebellar cortex than was previously
nderstood. Postulated anatomic characteristics include a
ermian equivalent to the limbic system, with emotional
nd behavioral disturbances occurring after removal of
idline medulloblastomas [5,9,13]. The cerebellar hemi-

pheres may serve to modulate higher cortical functions
uch as thought, executive functioning, and language. A
istinction between right and left anatomic regions as
bserved in the topographic organization of the cerebral
emispheres may exist as well [13].
Visual impairment has recently been reported as a

omponent of the posterior fossa syndrome in several
hildren after removal of midline cerebellar tumors [1].
his report indicated a lack of other ocular or visual
athway dysfunction and normalization of visual function-
ng concurrent with reacquisition of speech functioning.
lthough other mechanisms were considered (ischemia,
ptic nerve injury caused by relief of obstructive hydro-
ephalus, shunt placement trauma), the proposed mecha-
ism was a deficit in visual attention, brought on by an
nterruption of cerebellar centers dedicated to this func-
ion. This finding occurred in individuals who also mani-
ested autistic behavior; that is, patients were inattentive to
amily members and their surroundings, in association
ith a severe disturbance in their ability to communicate

14]. These behavioral manifestations improved, although
ong-term follow-up was not reported.

Our patient demonstrated similar manifestations. As is
ostulated in the original report, we believe that his
ymptoms likely represent a previously unrecognized
yndrome associated with posterior fossa/cerebellar injury,
nd not a new manifestation, given the extreme impair-
ent that some patients manifest, and the attendant diffi-

ulties in examining such patients. Our report supports the
ostulate that this syndrome is not associated with primary
isual impairment (i.e., optic nerve or tract injury), and did
ot occur as a result of ischemia affecting the optic tracts
r cortex. Investigation with functional studies (diffusion-
eighted magnetic resonance imaging and electroen-

ephalography) allowed us to exclude an epileptic or
schemic etiology for the visual impairment, consistent

ith this patient’s complete resolution of visual function-
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ing (TR 10,000 ms, TE 97 ms). No evidence of ischemic injury. AI �
anterior inferior, PS � posterior superior.
ng months after surgery. Interestingly, a visual projection
rom the tectum to the cerebellum was supported in animal
tudies from the early part of the last century, indicating
hat a visual representation is likely present in the cere-
ellum [15]. Our patient’s behavioral decompensation was
lso clearly related to the surgical excision itself, as its
nset was immediate, and departed dramatically from
resurgical functioning. In this case, the deterioration
annot be attributed to other therapies that have been
ostulated in the past, including radiotherapy or chemo-
herapy, and given that the onset was so abrupt, it is
nlikely to be a primary psychiatric response to his
urroundings and medical condition. In fact, our patient’s
urrent neuropsychiatric condition continues to mimic that
f patients with autism, albeit of a less severely affected
ature than previously. His parents report continued diffi-
ulties with transitions between situations, and frequent
antrums and a low tolerance for frustration, all attributes
ommonly observed within the autistic spectrum. Al-
hough it is possible that these manifestations are attribut-
ble to subsequent medical and pharmacologic therapies,
hey began with dramatic manifestations of social, com-
unication, and language impairments and we believe that

hey represent residua from his initial injury.
Although a consistent cerebellar lesion has not been

ound in individuals with autism, a variety of reports
ndicate that a subset of such patients may have a primary
erebellar substrate for their symptoms [11,12,16]. Given
hat the manifestations of autism are extremely heteroge-
eous and the proposed etiologies vary widely, it is
ossible that some individuals represent an interruption of
rimary cerebellar centers that allow for modulation of
isual attention, as well as other more complex areas of
ognition, disturbing appropriate social and cognitive
unctioning. More detailed studies are warranted to deter-
ine the cerebellar role in cognition, vision, and attention,
ith special attention to those individuals affected by

utism.

onclusion

We report a case of acute visual disturbance in associ-
tion with postoperative cerebellar mutism. This case
onfirms the findings of Liu et al. [1], and expands the
linical manifestations that may be observed in this syn-
rome. Additional investigation into the contribution of
he cerebellum to behavioral, visual, and emotional func-
ioning is crucial, and may aid in the further understanding
f congenital disturbances of behavior, such as the autistic
pectrum disorders.

he views and opinions contained herein are the private ones of the
uthors and are not to be construed as representing the views of the

epartment of Defense or Department of Army.
igure 2. (A) Axial T2-weighted magnetic resonance imaging (TR 2600
s, TE 90 ms). Postoperative changes are observed in the midline

ermian region. (B) Axial diffusion-weighted magnetic resonance imag-
129Daniels et al: Visual Impairment and Cerebellar Mustism
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