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CLINICAL STUDIES

Mutism and Pseudobulbar Symptoms after
Resection of Posterior Fossa Tumors in Children:
Incidence and Pathophysiology

lan F. Pollack, M.D.,
Paul Polinko, M.S.\W., A. Leland Albright, M.D.,
Richard Towbin, M.D., Charles Fitz, M.D.

Departments of Neurosurgery (IFP, PP, ALA} and
Radiology (RT, CF), University of Pittsburgh School
of Medicine, Children’s Hospital of Pittsburgh,
Pittsburgh, Pennsylvania

MUTISM AND A variety of other neurobehavioral symptoms have been reported anecdotally after the removal of
posterior fossa mass lesions. To determine the incidence and clinical spectrum of this syndrome, a detailed review
was performed of patients undergoing resection of infratentorial tumors at our institution during the last 9 years; 12
of 142 patients (8.5 %) manifested this syndrome, the largest series of such patients reported to date. Each child had
a lesion that involved the vermis; seven had medulloblastomas, three had astrocytomas, and two had ependymomas.
The incidence among children with vermian neoplasms was 13%. Ten children underwent division of the inferior
vermis during tumor resection, and three had a superior vermian incision; one child underwent both superior and
inferior vermian incisions. In 10 children, mutism developed in a delayed fashion postoperatively. The speech
disturbance was associated with poor oral intake in 9 children, urinary retention in 5, long-tract signs in 6, and
bizarre personality changes, emotional lability, and/or decreased initiation of voluntary movements in all 12.
Neuropsychiatric testing, performed in seven children, confirmed impairments not only in speech but also in
initiation of other motor activities. Ten children regained normal speech, bladder control, and neurological
functioning, other than ataxia and mild dysarthria, within 1 to 16 weeks; two children had significant residual
deficits. Characteristically, affect and oral intake returned to their preoperative baseline before the speech difficul-
ties began to resolve. A detailed radiological review of these cases in parallel with 24 cases of vermian tumors
without mutism identified only one factor that was significantly associated with the mutism syndrome, bilateral
edema within the brachium pontis (P < 0.01). Neither the size of the tumor nor the length of vermian incision was
associated with the development of mutism. The clinical features of this syndrome in the context of these imaging
findings suggest that the mutism syndrome results from transient impairment of the afferent and/or efferent
pathways of the dendate nuclei that are involved in initiating complex volitional movements. The clinical courses of
our patients are presented and compared with those of similar cases in the literature in an attempt to evaluate the
validity of this hypothesis. (Neurosurgery 37:885-893, 1995)
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atric symptoms after resection of large vermian tumors ferior vermis. Because previous reports have described such
was initially noted by Hirsch et al. (21) and Sakai et al.  cases anecdotally, it has been difficult to determine the fre-
(32). Subsequently, a series of reports during the last decade quency of this syndrome among patients with posterior fossa
have added to the delineation of this syndrome (3, 5, 6, 9-13, tumors. Moreover, because previous series have generally
17,20,28,27,31, 33, 35,37, 38). In general, affected patients are  emphasized particular aspects of this syndrome, such as mut-
children with large midline vermian lesions for whom the ism, impaired eye opening, or pseudobulbar symptomatol-

The development of mutism and associated neuropsychi- operation for tumor resection includes an incision of the in-
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ogy, the overall profile of this clinical syndrome has remained
problematic.

In an attempt to more completely define the frequency and
clinical characteristics of this syndrome, we reviewed the
records of children who underwent resection of posterior
fossa mass lesions at our institution during the last decade; 12
children with a combination of mutism and neurobehavioral
symptoms were identified. Because these cases generally pro-
voked both curiosity and consternation regarding the under-
lying causes of the deficits as well as their reversibility, a
combination of detailed neuroimaging studies and neuropsy-
chiatric testing was performed on many of the children to try
to define the cause for this syndrome. The clinical courses of
these patients are reported, along with the results of the
evaluations, and these observations are critically examined in
the context of the previously described cases of this syndrome
in an attempt to elucidate the pathophysiological basis for this
symptom complex.

PATIENTS AND METHODS

Patient population

The patient population included in this study was obtained
by a detailed review of the Tumor Registry Data Bank, Neuro-
oncology Clinic records, and operative records of children
with posterior fossa mass lesions who were treated between
1985 and 1994 at the Children’s Hospital of Pittsburgh. One
hundred and forty-two patients who underwent open resec-
tion of an infratentorial tumor were identified, of whom 92
had lesions that primarily involved the vermis. The records of
all patients with evidence of the aforementioned syndrome
were reviewed in detail, and long-term follow-up data were
obtained. Information was collected on the location of the
lesion, the operation performed, the clinical course of symp-
tom onset and progression, the presence or absence of other
neurological findings or behavioral changes, the diagnostic
evaluation performed, and the time course during which the
symptoms resolved. Patients who exhibited neurobehavioral
impairment in association with bacterial meningitis and those
with profound neurological impairment as a result of either
the tumor or the surgical procedure were excluded from the
study group.

Radiological evaluation

‘To determine whether these patients had any distinguish-
ing characteristics with regard to the appearance of the tumor
preoperatively or the peritumoral brain postoperatively, com-
puted tomography (CT) and magnetic resonance imaging
(MRI) studies were reviewed in a blinded fashion by two
neuroradiologists who were unaware of the patient’s history.
For each affected child, two age-matched patients with pos-
terior fossa tumors who did not develop mutism were re-
viewed in parallel. In all patients, postoperative studies were
obtained within 48 hours of operation. The images were
graded on a variety of criteria, including lesion location and
size and involvement of cerebellum, cerebellar peduncles, and
brain stem by tumor or edema preoperatively and by edema

or hemorrhage postoperatively. In addition, the extent of the
cerebellar incision was determined. Late follow-up studies
were also examined for areas of permanent injury. Parametric
variables were examined for significance using Student’s
test. Nonparametric variables were examined using a Fisher’s
exact test or a x* test with Yates’ correction.

RESULTS

General features of the affected patients

Twelve children in this series manifested a syndrome of
postoperative mutism. As noted below, the spectrum of the
syndrome in terms of the severity of the associated manifes-
tations, such as pseudobulbar and neurobehavioral symp-
toms, and the duration of the speech impairment varied con-
siderably among these children. Each of the patients had a
lesion that involved the cerebellar vermis (in nine patients
arising from the inferior vermis, in two patients from the
superior vermis, and in one patient, with multiple metastatic
nodules, affecting both areas}. The incidence of this syndrome
was 8.5% among the 142 children undergoing resection of
posterior fossa mass lesions and 13.0% among the 92 treated
for vermian lesions. Seven of the affected patients had a
medulloblastoma, three had an astrocytoma, and two had an
ependymom’a. The patients ranged in age from 3.5 to 16 years;
four were girls and eight were boys. All had normal speech
preoperatively.

Each of these children had undergone placement of a coro-
nal external ventricular drain as an initial step in the opera-
tion. A suboccipital craniotomy or craniectomy was then per-
formed with the patient in the prone position. In each case, a
portion of the vermis was split vertically to facilitate tumor
removal. The procedures were all performed with monitoring
of somatosensory evoked potentials and brain stem auditory
evoked potentials; in no case were significant or lasting ab-
normalities detected intraoperatively. Continuous VIth and
VIIth nerve electromyography was performed intraopera-
tively on Patients 4 through 12

Eleven of these children underwent resections that were
judged to be complete or nearly complete by the operating
surgeon and the postoperative images. A ventriculostomy
was left in place in the immediate postoperative period until
it was apparent that the patient’s cerebrospinal fluid was
being adequately absorbed internally without intracranial
pressure elevations. Two children required permanent cere-
brospinal fluid diversion because of persistent dependence on
the ventriculostomy for spinal fluid drainage. For all patients,
the ventricular dilatation was much improved postopera-
tively as compared with the preoperative state.

Time course of mutism and associated impairments

The clinical characteristics of these 12 children are summa-
rized in Table 1, which also includes a summary of previously
reported cases of this syndrome. Each of these patients awoke
uneventfully after the tumor resection, with the expected
amounts of ataxia and dysmetria. Several had associated VIth
and/or VIIth nerve paresis. Ten of 12 had normal vocalization
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ability initially; several were witnessed to speak a few words
or short phrases, whereas others were clearly communicating
in sentences. Each of these patients then developed mutism
within 24 to 96 hours. Two other patients failed to speak upon
awakening from anesthesia but otherwise seemed alert.

The mutism generally did not occur as an isolated finding.
All of these patients also manifested marked neurobehavioral
abnormalities. Eleven children exhibited an almost stereotyp-
ical response, remaining curled up in bed and whining incon-
solably, without actually uttering intelligible speech. Three
exhibited prolonged periods of eye closure and seemed un-
able to initiate spontaneous eye opening. Five patients had
urinary retention or incontinence without any clear urological
or pharmacological basis. Nine patients also had significant
impairment in oromotor coordination and seemed unwilling
to eat; only two of these children had impaired gag reflex or
abnormal pharyngoesophageal motility as evidenced by bar-
ium swallow studies. The other seven patients had no clear
explanation for the eating impairment. These children ap-
peared to have difficulty initiating the chewing and swallow-
ing process; however, once the food was swallowed, there
was no evidence of nasopharyngeal regurgitation or aspira-
tion to suggest neurogenic dysphagia. Six patients had asso-
ciated long-tract signs.

Each of these patients underwent a series of diagnostic
studies to determine whether there was a structural basis for
the symptoms. This included postoperative CT in eight pa-
tients and MRI in eight, which failed to show either significant
hemorrhage in the resection bed, worsening hydrocephalus,
or significant abnormalities elsewhere within the brain. Only
one of these patients had radiographically detectable residual
tumor. Three children underwent xenon computed tomo-
graphic cerebral blood flow studies, which failed to show
focal areas of hypoperfusion. Single photon emission tomog-
raphy with both **Te-HMPAO and **'Th and positron emis-
sion tomography with 18-fluorodeoxyglucose in one patient
each were also unremarkable.

The time course of clinical improvement varied signifi-
cantly among patients. Ten were enrolled in a comprehensive
program of speech therapy while hospitalized. Eight patients
were maintained in intensive outpatient rehabilitation. In gen-
eral, affect, oral intake, and urinary function returned to their
preoperative baselines before the speech difficulties began to
resolve. Five children began uttering single words within 2
weeks of surgery. The other seven children began to speak
within 2 months of surgery. All patients recovered fluent
speech within 4 months of surgery. In general, the character of
the speech was profoundly abnormal during the recovery
phase. Three of the children began speaking in a whispered
voice and four others spoke in a high-pitched “whiny” voice.
In all 12 children, the speech exhibited a dysarthric quality
before fully recovering. One child was left with mild residual
dysarthria.

Detailed neuropsychiatric testing was performed for seven
of these children during the recovery phase and demonstrated
impairment not only in speech but also in initiation and
completion of age-appropriate motor activities. Several chil-
dren also had impairments in recent memory, attention span,
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and problem-solving ability. The difficulties with cognition
and initiation of activities ultimately cleared in each of these
patients. Although several of the children have residual ataxia
or dysmetria, all but two patients have been able to resume a
full range of normal activities. Each of these children is cur-
rently alive without obvious disease, although one child with
a large vermian astrocytoma that invaded the brain stem
required subsequent operation for a focal area of progressive
tumor within the middle cerebellar peduncle and brain stem.

Radiological findings in children with mutism versus
those without

A blinded comparison of several features among the 12
patients with mutism and 24 without this syndrome identified
no single feature that was pathognomic for the presence of
postoperative mutism. Because each patient selected for the
control group also had a vermian lesion, as did the 12 with
mutism, tumor location was not a significant factor that dis-
tinguished the two groups. Maximum lesion diameter in the
children with mutism (4.4 * 1.1 cm) did not differ signifi-
cantly from that of children without mutism (4.6 * 1.6 cm).
Preoperatively, hydrocephalus was present in 21 of 24 pa-
tients without mutism versus 10 of 12 with mutism.

On postoperative images, unilateral edema within the bra-
chium pontis and/or brachium conjunctivum (i.e., low den-
sity on computed tomographic scans or high-signal intensity
on T2-weighted magnetic resonance images) was seen in 11 of
12 patients with mutism versus 17 of 24 patients without (P >
0.1, x* test). Bilateral edema within these structures was
present in 9 of 12 patients with mutism versus only 6 of 24
controls (P < 0.01). Edema within the brain stem was seen in
four patients with mutism versus two controls (P > 0.1). The
rostrocaudal length of the cerebellar vermis incision in the
patients with mutism (2.9 = 1.2 cm) did not differ signifi-
cantly from that of the patients without mutism (3.4 % 1.0 cm).
A review of the late follow-up MRI studies in each child
demonstrated no focal areas of infarction, although several
patients in both the mutism and control groups who had
received posterior fossa radiotherapy exhibited volume loss
within the cerebellum in association with persistent dilatation
of the fourth ventricle.

ILLUSTRATIVE CASES
Patient 1

A 6-year-old girl presented with a 6-week history of morning
vomiting and headache. CT demonstrated a 4-cm vermian tumor,
which had produced moderate obstructive hydrocephalus. The lesion
was completely resected via an incision in the inferior third of the
vermis; the tumor invaded the fourth ventricular floor in the region of
the right lateral recess. A histopathological examination disclosed
medulloblastoma. The patient awoke from anesthesia without focal
deficits and was reported to have spoken several words but, on the 1st
postoperative day, developed mutism. She also manifested emotional
lability, right-sided ataxia and tonic posturing, a right head tilt, lim-
ited spontaneous initiation of movements, and urinary retention, CT
disclosed mild edema around the resection cavity and within the
cerebellar peduncles bilaterally but no mass effect. The patient’s affect
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brightened, and her urinary retention resolved 3 weeks after opera-
tion. N europsychiatric testing revealed that she had limited sponta-
neous initiation of either speech or movement. Her speech began to
recover by the end of the 6th postoperative week but was whispered
and momnosyllabic. By the end of the 2nd postoperative month, her
speech was more fluent but was still reported as being whispered and
slow. By her 4-month follow-up visit, she had returned to her preop-
erative baseline, other than exhibiting mild right ataxia and dysme-
tria. She completed craniospinal radiotherapy and is presently dis-
ease-free 115 months postoperatively.

Patient 5

A 16-year-old boy presented with a 6-week history of headaches
and left dysmetria. CT and MRI showed a hypodense, uniformly
enhancing 4-cm superior vermian tumor causing mild obstructive
hydrocephalus. The tumor was exposed via an incision in the upper
one-third of the vermis and was completely resected. The tumor did
not violate the fourth ventricular floor. A histopathological examina-
tion showed juvenile pilocytic astrocytoma. The patient awoke from
anesthesia with no neurological deficits and clear speech but, by the
3rd postoperative day, had developed left hemiparesis, mutism, and
a bizarre, depressed affect. He lay curled up in bed with his eyes
closed, whining intermittently, refusing to follow commands, with
poor oral intake and urinary retention. His speech consisted only of
occasional expletives, which were uttered in a high-pitched nasal
voice when the patient was asked to initiate movements. CT and MRI
showed edema around the resection cavity, within the brachium
pontis and brachium conjunctivum bilaterally, and within the rostral
pons. A xenon computed tomographic/cerebral blood flow study
revealed no abnormalities. The patient’s poor oral intake and bizarre
personality changes each improved by the the 3rd postoperative
week; his urinary retention resolved shortly thereafter. He underwent
serial neuropsychiatric testing during his recovery phase, which ini-
tially demonstrated poor initiation and completion of age-appropriate
motor and problem-solving activities, despite improvement in his
overall mood. These deficits improved gradually during a period of
several months. During that time, his speech improved through a
stage of dysarthria to its preoperative baseline. He returned to regular
school classes by 3 months postoperatively; his only persistent deficit
was mild left ataxia. No adjuvant therapy was administered. He is
presently progression-free 58 months postoperatively.

Patient 8

A 9-year-old boy presented with several weeks of headache, men-
ingismus, lethargy, and ataxia. During the week before admission, he
became increasingly ataxic, developed a left head tilt, and experi-
enced diplopia secondary to a left VIth nerve palsy. CT and MRI
showed a partially calcified 5-cm vermian tumor, which was produc-
ing moderate obstructive hydrocephalus. The tumor had invaded
both middle cerebellar peduncles and a punctate area of the right
fourth wventricular floor but was completely resected; the inferior
one-third of the vermis was divided during the resection. A his-
topathological examination demonstrated ependymoma. The patient
was neurologically intact during the 1st postoperative day, except for
mild left-sided ataxia and a left VIth nerve paresis. However, by the
3rd postoperative day, the patient had become completely mute. CT
and MRI showed only mild edema around the resection cavity and
the brachium pontis bilaterally. A single photon emission computed
tomography scan with both *™Tc-HMPAO and 2°'Th was completely
normal.

Initially, the patient lay curled up in bed, whining and refusing to
eat. He exhibited periods of extreme emotional lability. He also had

urinary retention. By the 7th postoperative day, his urinary retention
had resolved, his affect became cheerful, and his appetite returned to
normal. Although he followed complex commands without difficulty,
could write intelligible sentences, and had intact memory function, he
remained mute until postoperative Day 10. At that time, a speech
therapy consultant evaluated the patient and initiated a program of
intensive treatment. His speech returned completely during the en-
suing 6 weeks; however, he progressed initially through a phase of
dysarthric speech and then a period of talking in a high-pitched
“infantile” voice that he could volitionally suppress to speak in his
“normal” voice. At 6-month follow-up, he had normal speech and no
residual neurological deficits. He was treated with hyperfractionated
local radiotherapy and adjuvant chemotherapy and is currently pro-
gression-free 24 months postoperatively.

DISCUSSION

During the last decade, more than 40 cases of mutism
and/or bizarre personality changes have been reported after
the removal of posterior fossa mass lesions. These are sum-
marized in Table 1. As with our own patients, these patients
have generally (but not exclusively [12, 33]) been young and
have had large midline cerebellar and fourth ventricular tu-
mors that were resected via an inferior vermian incision. Our
Patients 5 and 11 and the second case of Dietze and Mickle
(13) are distinctive in that a superior vermian incision was
employed and the inferior vermis was not traversed. In the
majority of cases, symptoms developed after an interval of
relatively normal functioning in the immediate postoperative
period and the deficits were largely reversible during the first
few weeks to months after surgery. Although mutism is the
central element in this syndrome, the majority of patients in
our series and in several previous reports (10, 11,17, 23, 31, 35,
37, 38) have had associated neurological and behavioral ab-
normalities that included a combination of emotional lability,
poor oral intake, decreased spontaneous initiation of move-
ments, impaired eye opening, and urinary retention. The in-
cidence of this syndrome in this series (12 of 142 patients with
posterior fossa tumors [8.5%]) was similar to the incidence
reported by Cochrane et al. (10) (6 of 105 patients [5.7%]).

The causes and anatomic basis for this syndrome in chil-
dren with posterior fossa tumors have remained conjectural.
The cerebellum has long been known to play an important
role in controlling speech (22), but the characteristic speech
impairment that has been ascribed to cerebellar lesions is
dysarthria rather than mutism. Dysarthria may result from
unilateral lesions to a variety of sites within cerebellar hemi-
spheres or deep nuclei (1, 25). That mutism occurs almost
exclusively with midline cerebellar mass lesions that have
been resected via an inferior vermian incision, but not with
large cerebellar hemispheric tumors that have been resected
without splitting the vermis, has been offered as presumptive
evidence that bilateral injury to the inferior vermian region is
a crucial element in the pathophysiology of this disorder.
However, several factors indicate that the anatomic substrate
for the overall syndrome of mutism and neurobehavioral
changes is not within the inferior vermis but instead is local-
ized to adjacent structures. First, if the caudal cerebellum did
indeed house an area crucial for the initiation of speech,
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deficits should not only be more common but also more
persistent after resection of midline cerebellar tumors. In fact,
the vast majority of patients who undergo resection of an
inferior vermian or fourth ventricular tumor through an infe-
rior vermian incision experience neither mutism nor even
severe dysarthria postoperatively. In addition, in our Patients
5 and 11, the lesions were located within the superior vermis
and were resected without violating the inferior vermis.,
Moreover, patients who have undergone complete section of
the vermis may manifest little if any postoperative speech
impairment (25). This implies that if an anatomic substrate for
this syndrome is present within the cerebellum, it does not
reside within the vermis but instead is localized more later-
ally.

Second, the observation that symptoms often develop after
an interval of 1 to 3 days postoperatively indicates that the
structures responsible for the syndrome do not generally suf-
fer direct injury or infarction intraoperatively. This also indi-
cates that the area responsible for the symptom complex is not
directly in the midline. If the midline cerebellar structures
themselves played an essential role in speech control, these
should be affected immediately, rather than in a delayed
fashion.

Third, the fact that the postoperative imaging studies that
were performed in the children in this series showed no
evidence of discrete areas of infarction, hypoperfusion, or
decreased metabolic activity within the cerebellar hemi-
spheres, diencephalon, or cerebral cortex implies that the
lesion responsible for the mutism is not located at a distant
site within the brain but probably resides close to the opera-
tive bed within the medial portions of the cerebellum or brain
stem. In this context, our observation that patients with mut-
ism had a significantly increased incidence of bilateral edema
within the cerebellar peduncles in comparison with unaf-
fected children is of particular interest. This implies that a
critical pathway responsible for initiating speech and other
complex voluntary movements travels within this structure. It
can also be inferred that injury or edema occurring proximally
or distally along such a pathway could induce a similar syn-
drome. In this regard, Frim and Ogilvy (16) noted “cerebellar”
mutism in a child who underwent a subtemporal approach to
a cavernous angioma within the central pons. Conversely,
bilateral injury or impairment of the paramedian cerebellar
relay nuclei might produce an identical syndrome in the
absence of involvement of either the peduncles or brain stem.
The plausibility of this mechanism is supported by the results
of stereotactic lesioning studies, in which mutism has been
reported as a complication of bilateral lesions to the region of
the dentate nuclei (15, 18, 34). This would also account for the
presence of mutism in the patients in our series without
evidence of significant edema within the brain stem or pe-
duncles.

These observations suggest that the overall symptom com-
plex may reflect the sequelae of injury to the afferent and/or
efferent pathways to the dendate nuclei, which are involved
in initiating volitional movements. This pathway includes
projections from the premotor and supplementary motor cor-
tices via the brachium pontis and projections back to these
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areas via the dentatothalamocortical system (2, 4, 26). Thus,
this syndrome may result from bilateral impairment of either
the paramedian cerebellar deep nuclei (i.e., the dendate nu-
clei), the afferent or efferent connections to this region, or
some combination thereof. That this pathway can be affected
at several sites fits with our observation that there is no single
abnormality revealed by imaging that is pathognomic for this
syndrome. The delayed onset of the speech impairment prob-
ably reflects the interval until the edema resulting from ma-
nipulation within the operative bed has reached these struc-
tures. Because this syndrome does not occur after unilateral
cerebellar exposures, it can be inferred that bilateral impair-
ment of this pathway is necessary to produce significant
deficits. However, our observation that several patients with-
out postoperative speech impairment had evidence of edema
within the cerebellar peduncles bilaterally and/or brain stem,
whereas others with mutism had comparatively unimpressive
postoperative imaging studies, suggests that there is substan-
tial variability among patients in the presence and severity of
speech impairments that result from apparently similar inju-
ries to the cerebellar pathways. This view is in keeping with
the results of Lechtenberg and Gilman (25) and Ackermann et
al. (1), with regard to the pattern of speech deficits after
ischemic, neoplastic, and traumatic injuries to the cerebellum.

It is also apparent from our own patients and a review of
the literature that the duration of the speech impairment and
the spectrum of associated neurological and neurobehavioral
abnormalities vary widely among affected patients. In the
most limited manifestation of this process, patients have im-
pairment in coordinating the complex bilaterally integrated
movements necessary to produce speech. More severe expres-
sions of this syndrome affect not only speech but also coor-
dination of oropharyngeal movements necessary for initiating
chewing and swallowing, producing an oropharyngeal motor
apraxia (11). In the most severe expression of this syndrome,
initiation of a broad spectrum of volitional movements is
impaired, including eye opening, voiding, and a variety of
other activities. This more global impairment is apparent not
only clinically but also on the basis of neuropsychiatric test-
ing. The implication of this hypothesis is that isolated cere-
bellar mutism may involve a comparatively focal bilateral
lesion to the dendate nuclei or their afferent or efferent path-
ways, whereas the more extensive manifestations of oropha-
ryngeal apraxia and global impairment of volitional move-
ments involve progressively more extensive involvement of
the paravermian region and/or its connections. In accordance
with this view, the deficits that resolve first in patients with
the most severe symptoms are usually those that involve
global akinesia with apparent withdrawal and urinary reten-
tion. Second, eating improves. During this stage, patients will
often appear to be relatively normal other than their speech
difficulties, but they still manifest subtle impairments in
initiation of complex activities on detailed testing. Finally,
the speech begins to recover, initially with a dysarthric and
often bizarre vocal quality, and ultimately returns. almost to
normal.

The anatomic basis for the bizarre affective symptoms that
are sometimes associated with the mutism symptom complex
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remains uncertain; the emotional lability and periods of in-
consolability are difficult to account for strictly on the basis of
an injury to the cerebellum. Although it is conceivable that the
affective symptoms simply reflect the patient’s extreme frus-
tration and sense of despondency at not being able to com-
municate verbally or to easily initiate voluntary movements,
the almost stereotypical appearance of the affected patients,
which in many ways resembles the affective state of elderly
patients with multiple lacunes, suggests that a behavioral
process is unlikely to be strictly involved and that a patho-
physiological process is more likely responsible. Our obser-
vation that patients with this “pseudobulbar syndrome” (3%
often had evidence of edema bilaterally within the cerebellar
peduncles and/or brain stem suggests that these manifesta-
tions may reflect temporary dysfunction of the brain stem
tegmentum. In support of this explanation, unusual person-
ality changes are well-described manifestations of primary
brain stem lesions, such as intrinsic brain stem gliomas (29),
central pontine myelinolysis (30), and vascular insufficiency
from proximal basilar artery ischemia (8). Although bacterial
or aseptic meningitis can also produce personality changes
after posterior fossa surgery and have been suggested in
previous studies to be a possible precipitating factor for the
development of mutism and neurobehavioral symptoms (14,
23, 31), this explanation did not account for the symptoms
noted in the present series. None of our patients had evidence
of bacterial meningitis or significant cerebrospinal fluid leu-
kocytosis. In addition, high-dose steroids were administered
to several patients and were ineffective in reversing either the
mutism or behavioral changes, which suggests that these
symptoms were not caused by aseptic meningitis.

In light of the above observations, we expect that the inci-
dence of the mutism-pseudobulbar syndrome could be min-
imized by limiting the extent of manipulation around the
tumor bed. Although we have made a conscious effort during
the last 18 months to minimize the length of the vermian
incision, an approach that has also been recommended by
Dailey and Berger (11), in hope of decreasing the degree of
edema and/or injury to the midline and paramedian cerebel-
lar structures, this has not eliminated the problem. Patients 11
and 12 developed mutism despite these measures. Because
the primary source of edema/injury probably results from
lateral dissection and removal of tumor that is adherent to or
invading the cerebellar peduncles and medial cerebellar hemi-
spheres bilaterally, the only obvious way to avoid this syn-
drome is to limit aggressive tumor resection in these regions.
However, because the duration of progression-free survival
correlates strongly with extent of resection for astrocytoma
(19), ependymoma (28, 36), and medulloblastoma (7, 24), the
three most common vermian tumors, we do not advocate
limiting the lateral tumor resection to avoid the potential for
mutism, particularly because the mutism-pseudobulbar
symptom complex is generally reversible. In contrast, exten-
sive brain stem invasion, which also occurs in certain of these
tumors, may indeed pose a practical limit to the extent of
resection that can be achieved because the neurological mor-
bidity incurred from attempting a complete or nearly com-
plete resection is often irreversible.

SUMMARY

Mutism and associated impairments of oropharyngeal co-
ordination and, in some cases, global impairment of volitional
movements occur in a small but significant percentage of
patients who undergo resection of vermian tumors. The pat-
tern of symptoms ranges from isolated impairment of speech
to oropharyngeal apraxia to global impairment in the initia-
tion of volitional activities. In most cases, this syndrome is
self-limited and relatively normal speech is recovered within
3 to 4 months. Although during the last 18 months we made
a conscious effort to minimize the extent of the vermian
incision, we have still encountered this syndrome in two
patients (Patients 11 and 12) with large lesions exposed
through comparatively limited vermian incisions. Thus, this
syndrome may not result directly from the incision itself but
from edema around the resection cavity, which may revers-
ibly compromise the functioning of the dentate nuclei and or
afferent or efferent connections to this region bilaterally.
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COMMENTS

The authors review all of the cases of mutism that have
been published up until this time and add 12 patients of their
own. The vast majority of cases of mutism involve the cere-
bellar vermis. The imaging studies the authors report show
that there is a significant degree of edema in the brachium
pontis, which has led them to implicate the dentate nuclei as
the cause of this entity of mutism. Furthermore, Crutchfield et
al. (1) have theorized that bilateral interruption of the denta-
tothalamocortical pathway may be responsible for postoper-
ative mutism.

I was surprised at the high incidence of mutism in the
authors’ institution. Mutism after posterior fossa surgery in
our institution is rare, and I personally have never had a case
of mutism after posterior fossa surgery. The authors speculate
that aggressive lateral dissection, which may produce edema
in the region of the dentate nuclei, may be the cause of this
condition. Conceivably, a more gentle removal of these pos-
terior fossa tumors may do away with this bizarre syndrome.

Harold J. Hoffmann
Toronto, Ontario, Canada

35.

36.

37.

38.

39.

1. Crutchfield JS, Sawaya R, Meyers CA, Moore BD: Postoperative
mutism in neurosurgery. ] Neurosurg 81:115-121, 1994.

This article describes a well-known syndrome of psycho-
logical changes and mutism after exploration of the posterior
fossa and removal of tumor, particularly in the presence of
hydrocephalus. Although the syndrome is well known to
most of us dealing with the pediatric population, it is still
mystifying because the actual locus of the lesion, the physio-
pathology, and the treatment have not been demonstrated. In
this presentation, an attempt is made to review the present
knowledge of this disorder, and there is an excellent review of
the pertinent literature.

Luis Schut
Philadelphia, Pennsylvania
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