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The syndrome of ‘cerebellar’ mutism
and subsequent dysarthria

Hugo R. van Dongen, PhD; Coriene E. Catsman-Berrevoets, MD, PhD; and Marijke van Mourik, MA

Article abstract—*“Cerebellar” mutism refers to a specific childhood disorder in which a complete but transient loss of
speech, followed by dysarthria, occurs after removal of a cerebellar tumor. We present a consecutive series of 15 children
with this disorder, which we prefer to designate “mutism and subsequent dysarthria.” The conditions in which it develops
suggest also an extracerebellar component of cerebellar mutism. Hydrocephalus at presentation, localization of tumor ad-

jacent to the fourth ventricle, and postsurgical edema of the pontine tegmentum are involved in its development.

NEUROLOGY 1994;44:2040-2046

In children, mutism frequently occurs after severe
head injury! and in the acute stage of aphasia.?® A
number of studies focus on an intriguing clinical pic-
ture that occurs after removal of a cerebellar tumor,
ie, mutism and subsequent dysarthria (MSD), com-
monly labeled “cerebellar” mutism. As of now, 36
cases are in the literature.#’® MSD is an iatrogenic
complication usually occurring in children after re-
moval of cerebellar medulloblastomas, astrocytomas,
and ependymomas. The tumors are large and invade
medial cerebellar structures. An associated hydro-
cephalus, edema, and postsurgical meningitis are re-
garded as risk factors for the mutism.61! The litera-
ture confirms that 90% of the children with MSD are
less than 10 years old.*®* The youngest patients de-
scribed were 2 years old.8 12

The speech characteristics of the subsequent
dysarthria are not delineated. The symptom of ac-
quired dysarthria in children receives far less atten-
tion than that of acquired aphasia.l61® Often the

symptom is described qualitatively only as “slurred,
slow,” and so forth. Attempts to elucidate cerebellar
speech motor control are carried out mainly in adults.
Based on a study of 122 patients, most with cerebellar
tumors, Lechtenberg and Gilman? observed that
dysarthria developed most frequently after damage
extending into the paravermal segments of the left
cerebellar hemisphere and, more specifically, into its
superior portion. Amarenco et al?! confirmed this in a
patient with an isolated cerebellar dysarthria
(aprosody with explosive staccato scanning speech)
following a small infarction of the lobulus simplex and
lobulus semilunaris superior in the left paravermal
zone; they considered a minute mirror-image lesion to
be of no importance. Ackermann et al?2 did not corrob-
orate the notion of an exclusive left-sided paravermal
cerebellar speech cortex; three of the four dysarthric
subjects in their study had unilateral right-sided isch-
emia due to occlusion of the superior cerebellar
artery. In one patient,? the lesion was very small and
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limited to the cerebellar cortex, leading the authors to
conclude that the site of the lesion is more important
than the size. In none of the speech-impaired patients
in Ackermann’s study could the dysarthria be classi-
fied as cerebellar.?? Darley et al?® proposed a cluster of
the five most important features of cerebellar
dysarthria in the following rank order of frequency:
(1) imprecise consonants, (2) excess and equal stress,
(8) irregular articulatory breakdown, (4) distorted
vowels, and (5) harsh voice quality. Of these features,
“axcess and equal stress” and “irregular articulatory
breakdown” are considered specific for cerebellar
dysarthria. In contrast, “imprecise consonants” as a
deviant speech dimension is aspecific because it is
present in all other types of dysarthria. However,
Kluin et al?* do not completely agree with Darley’s
rank order. They*! consider “excess and equal stress”
and “articulatory breakdown” to be specific features
as well, but add “alternating loudness,” “variable
rate,” and “fluctuating pitch” as the other frequently
occurring features.

We report on a consecutive series of 15 children in
whom a posterior fossa tumor was removed. Our aim
was (1) to determine the conditions under which MSD
develops, (2) to analyze the features of the mutism
and subsequent dysarthria, and (3) to define a more
exact localization of the dysfunctional area of the ner-
vous system related to the speech deficit.

Methods. In 3 years, 15 children with a diagnosis of poste-
rior fossa tumor were surgically treated in our hospital. All
children (10 boys and five girls, ages 2% to 13 years) had
normal psychomotor development. No speech problems im-
mediately before admission had been observed by the par-
ents. In all children, speech was assessed according to the
“Mayo Clinic Lists” of Darley et al.?? For rating the severity
of the dysarthric components from videotaped samples of
spontaneous speech, we used the University of Michigan
rating system,?* which extends from 0 (unaffected) to 3
(severely affected). Speech behavior was recorded on video-
tape before surgery, immediately after surgery, 3 days after
surgery, and, in case of a speech disorder, every second
week until recurrence of speech. In those patients, speech
behavior was subsequently videotaped at intervals as short
as possible for 2 to 4 weeks. The follow-up lasted until
(nearly) complete recovery of speech (4 to 16 months).

Neurologic examination of the speech musculature was
carried out according to the protocol for studying acquired
childhood dysarthria.l?1°

We divided the patients into three groups (table 1).
Group A had no speech problems after surgery and con-
sisted of eight patients. Group B (two patients) did not have
mutism but did have mild speech problems after surgery.
Group C consisted of five patients with mutism and
dysarthria after surgery.

Patient B1. A 10-year-old boy was admitted with
headache, vomiting, and 4 days of double vision. Neurologic
examination was normal except for a position-evoked nys-
tagmus. MRI (figure 1, B1) showed a tumor in the fourth
ventricle, which was hypointense on T;- and hyperintense
on Ty-weighted images and enhanced homogeneously with
gadolinium. The tumor invaded the right cerebellar hemi-
sphere and the. right cerebellar peduncle and extended by
way of the foramen of Luschka into the right prepontine cis-

tern. The tumor (ependymoma grade III) was macroscopi-
cally removed completely. After surgery, the boy obeyed
simple commands but only started to speak 2 days after ex-
tubation. His voice was very soft, but no other speech abnor-
malities were heard. At neurologic and laryngoscopic exam-
ination, a right-sided paresis of the tongue, palatum, and
vocal cords was observed. All symptoms disappeared within
2 weeks.

Patient B2. This 4-year-old girl presented with progressive
trembling of the hands and insecure gait. At neurologic ex-
amination, she had a slight intention tremor of the hands
and a mild ataxia of the limbs. On CT and MRI (figure 1,
B2a and B2b), a very large extra-axial, partly calcified, con-
trast-enhancing tumor was visible, situated ventrally in the
posterior fossa. On angiography, the tumor was situated an-
terior to the basilar artery and was fed from the meningeal
truncus of the arteria pharyngea ascendens on the right
side. In agreement with a diagnosis of meningioma, an in-
tense tumor blush occurred. An attempt was made to em-
bolize the solitary feeding artery after hyperselective
catheterization, but this failed. At surgery, the greater part
of a meningioma was removed. After surgery, the girl had a
flaccid tetraparalysis and respiratory insufficiency for
which full ventilation was required. She was alert and com-
municative. She could protrude her tongue past her teeth
and carry out slow alternating movements of the tongue.
Although she remained fully dependent on pressure-con-
trolled ventilation, she answered questions by silently mov-
ing her lips, and she was able to whisper a limited number
of words through a leaking cough. Five months after
surgery, her clinical condition remained unchanged. On
control MRI, ischemic lesions were present in the ventral
part of the lower medulla (figure 1, B2¢). Six months after
surgery, she died of respiratory complications.

Patient C1. A 6-year-old boy presented with diplopia and
progressive clumsiness. He had bilateral papilledema, a
first-degree nystagmus in all directions, mild bilateral ab-
ducens pareses, and a slightly clumsy gait. CT (figure 2, C1)
revealed a large mixed hypodense-hyperdense moderately
enhancing tumor, partially occupying the fourth ventricle,
and an associated hydrocephalus. After insertion of a VP
shunt, the neurologic signs disappeared. For the first 24
hours after removal of the tumor (a medulloblastoma), the
boy answered questions with three- to four-word sentences
in a normal voice. He subsequently became increasingly ap-
athetic and did not utter a word. The only sound he pro-
duced was a soft and continuous whining. He also did not
try to communicate in any nonverbal way except after vig-
orous stimulation. He had difficulties with swallowing lig-
uids and chewing food. He had a global pyramidal paresis of
the right arm and leg and a severe bilateral limb and trunk
ataxia (table 1). Paroxysmal tonic upward deviation of the
eyes was noted. During the period of mutism, complex
movements of the mouth were severely impaired, but no
paresis of facial or pharyngeal musculature or of vocal cords
was present (table 2). He started to recover complex move-
ments of the mouth after 8 weeks postsurgery, which slowly
improved to almost normal over the next 8 months. The
ataxia and right-sided paresis gradually disappeared in the
course of 8 months. CT 6 months after surgery showed a
wedge-shaped surgical lesion in the midline of the cerebel-
lum.

Recovery of speech. Quite unexpectedly, from 5 weeks
after surgery on, he produced some phonemes, which at 7
weeks after surgery were laboriously uttered and unintelli-
gible. Eight weeks after surgery, the child was able to re-
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Table 1. Clinical data of the patients from whom a posterior fossa tumor was removed*

Brainstem signs

Age Lesion Cerebellar signs Pyramidal Cranial

No. Sex (yr) Tumor type site Trunk Limb Oculo tract nerves
A. Patients without speech problems after surgery
Al F 11 Astrocytoma I L N)N +) + N)N (+)N (VDN
A2 M 8 Astrocytoma II L (N) + N) + +HN (N)N (I 11
A8 M 2 Astrocytoma II L (N) ++ (+) ++ N)N (N)N V) VI
A4 F 6 Astrocytoma I L N) + )+ N)N +N N)N
A5 M 5 Astrocytoma I R Ny N MN) + (N)N N)N an i
A6 M 13 Astrocytoma 11 R NN )+ N)N N)N (N)N
A7 F 3 Astrocytoma 11 R (+4+) ++ (++) ++ (+) + (++) ++ (IL, V) I1, VI
A8 M 5 Ependymoma II L MN)N N) + (N) + N)N N)N
B. Patients with mild speech problems after surgery
B1 M 10 Ependymoma III R N)N N) + +HN N) + N) IX, X, XII
B2 F 4 Meningioma NA N)N (+) NA MN)N (N) ++ (N)N
C. Patients with mutism and subsequent dysarthria after surgery
C1 M 6 Medulloblastoma Medial N) ++ (+) ++ (+) ++ N) ++ (VI) VI, XII
Cc2 F 8 Medulloblastoma Medial (N) ++ (+) ++ (+) + (N) ++ (VI) VII, XII
C3 M 8 Medulloblastoma Medial N)++ (N)++ N) + (N) ++ (VD) XII
C4 M 5 Medulloblastoma Medial  (N) ++ (+) ++ +N (N) ++ NN
Ch5 M 4 Ependymoma II R (N) ++ N) ++ (N) ++ N) ++ (N) VII, XII
# The results of neurologic examination before NA Not applicable.

surgery (parentheses) and immediately after N No abnormalities.

surgery (no parentheses) are presented. + Mildly abnormal.
L Left. ++ Severely abnormal.
R Right.

Figure 1. MRI of the tumors of group B patients. B1 shows a transverse Ty-weighted image with long relaxation time of
an ependymoma grade III. B2a and B2b show sagittal T -weighted images before (B2a) and after (B2b) enhancement
with gadolinium of a posterior fossa meningioma in a 4-year-old girl. B2c shows a sagittal T;-weighted image of the
same patient after surgery. Note the extensive hypointense area of infarction in the ventral medulla (white arrow).

peat not only words but also short sentences. He spoke with
audible respiration {2} (numbers between braces indicate
the severity of the dysarthric components according to
Kluin et al?#). His voice was hoarse {2} and nasal {2}, and its
volume {2} rapidly decreased. The vowels were abbreviated
when pronounced {2}, and consonants and clusters of conso-
nants {3} caused severe articulation disturbance. His articu-
latory ability gradually improved, as did his voice and
breathing, but 26 weeks after surgery, pronunciation of
vowels {1} was still too brief. Clusters of consonants were la-
boriously and slowly uttered {2}. Sometimes a final sound
was omitted {1}—for example, the “p” in the word “stop.”
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Expiration was still audible {1}. He was able to maintain
sufficient (but harsh) voice volume to complete the speech
examination, which demonstrated a slow rate of speech {2},
pauses (1}, very mild nasality {1}, and monopitch {1}. Apha-
sic features such as paraphasias, neologisms, and syntactic
errors were never noted. Language comprehension, as mea-
sured by the Test for Reception of Grammar,? was consis-
tent with age.

Patient C2. An 8-year-old girl was admitted with
headache, vomiting, diplopia, and gait disturbance._She had
bilateral papilledema, abducens pareses, a paresis of up-



Figure 2. Contrast-enhanced CT (C1, C3, and C4) and Tyweighted MRI (C2 and C5) images of the tumors of the group
C patients. Those in C1 through C4 are medulloblastomas. C5 shows an ependymoma grade II-111.

Table 2. Results of neurologic examination of lower cranial nerves during the initial stage of dysarthria

N No abnormalities.
+ Mildly abnormal.
++ Severely abnormal.

m Motor branch.
s Sensory branch.
R Right.

L Left.

Symptom (cranial nerve) Patient C1 Patient C2 Patient C3 Patient C4 Patient C5
Trigeminal weakness (V m) N N N N N
Sensation (V s) ) N N N N N
Facial weakness (VII R/L) N/N N/++ N/N N/N +/N
Pharyngeal weakness (IX) N N N N N
Lingual weakness (XII)
Tongue protrusion + + + + +
I/R movements N + + + +
Complex movements
Alternating tongue movements ++ + + + ++
Clicking ++ + N N ++
Chewing N N N N N
Swallowing N N N N N
Blowing ++ + N N +
Coughing + N N N N

ward gaze, first-degree nystagmus in all directions, and
ataxia of the left arm and leg. CT and MRI (figure 2, C2)
showed a large contrast-enhancing vermian tumor and hy-
drocephalus. A VP shunt was inserted, and in a second ses-
sion a medulloblastoma was completely removed macro-
scopically. After surgery, a slight left hemiparesis was
noted. Speech remained unremarkable until 2 days after
surgery, when consciousness deteriorated. A posterior fossa
epidural hematoma was diagnosed and evacuated. After re-
moval of the hematoma, a left abducens and left peripheral
paralysis of the facial nerve as well as a severe tetraparesis
was observed. She produced a soft crying sound but did not
talk. She was unable to move her tongue. Swallowing and
complex movements of the mouth were impossible despite
an intact seventh cranial nerve on the right side and intact
ninth and tenth cranial nerves on both sides. She was
severely apathetic but responded to questions adequately
by squeezing with the right hand and, later, with the help of
a signboard. In the following months, the limb pareses and
the ataxia slowly subsided.

Recovery of speech. Four weeks after surgery she obeyed
simple verbal commands but did not speak. Five weeks
after surgery, laughing became audible {2} and sounded like
hiccups. She was able to repeat a limited number of
phonemes in a soft voice {3) but could not repeat monosyl-
labic words. After 8 weeks, the volume of her voice had in-
creased {2]); she spoke with great effort and with alternating

loudness {2}. Her voice was clear. She could shout only very
softly {2} and trailed off into a dry cough. When she re-
peated phonemes and words, the vowels sounded flat {2}.
Articulation was poor when repeating simple sentences,
which she uttered very quickly. Clusters of consonants were
still pronounced with difficulty {2). Twelve weeks after
surgery, her speech rate, as well as the prosody of sponta-
neous speech, were normal, but she still had mild articula-
tory difficulties in pronouncing clusters of consonants {1}.
Aphasic disturbances were never observed.

Further follow-up was not possible because of neurologic
deterioration due to multiple intracranial metastases of the
medulloblastoma in the 20th week. She died 6 months after

surgery.

Patient C3. An 8-year-old boy was admitted with headache
after a minor trauma and 1 day of confusion. He was som-
nolent, and he had a right abducens paresis and bilateral
papilledema. CT (figure 2, C3) showed a mixed hyperdense-
hypodense contrast-enhancing vermian tumor and hydro-
cephalus. A VP shunt was inserted, and 4 days later a large
medulloblastoma was almost completely removed. A film of
tumor remained on the floor of the fourth ventricle. After
surgery he spoke words in a normal voice. One day later, he
ceased speaking, and a slight paresis of the right arm and
severe ataxia of limbs and trunk was noted (table 1). CT
and spinal fluid examination did not reveal a specific cause
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for the deterioration. On the fourth day after surgery he de-
veloped pneumonia and a respiratory insufficiency for
which he required full ventilation for 10 days. Two weeks
after surgery, the VP shunt had to be removed because of
infection. Three weeks later it was reinserted because of
clinical complaints of raised intracranial pressure and
widening of the ventricles on CT. One week after removal of
the medulloblastoma, he obeyed simple commands. A fur-
ther week later, after extubation, he was unable to speak
but produced a soft crying sound. Chewing and swallowing
were unimpaired (table 2). Four weeks after surgery he did
not speak and could be stimulated to cooperate only with
great effort. Communication was possible by means of a
communication board. On request, the boy wrote the names
of objects and answered yes or no to questions. During the
period of mutism, the function of the cranial nerves was
unimpaired, with the exception of poor tongue protrusion
and lateral movements of the tongue. The duration of the
mute period was 8% weeks. When speech recurred, he had a
moderately severe ataxia of trunk and limbs such that he
could sit and walk with support.

Recovery of speech. On examination one day after he
started to speak again, his voice was hoarse {3} and very
soft {3}. Respiration was noisy {2}. Only with extreme effort
could he produce monosyllabic words, in which the final
phoneme was frequently omitted {2}. Ten weeks after re-
moval of the medulloblastoma, his voice was louder and less
hoarse {2}. He spoke spontaneously in sentences, in a
monotonous {1} and nasal {1} way. There were many pauses
{2} and forced inspiration and expiration {2}. The articula-
tion of consonant clusters was imprecise {2}. Twelve weeks
after surgery there was a strong increase in volume {1}. The
pauses had decreased {1}, and inspiration and expiration {1}
now matched his slow rate of speech {2}. Difficulties in pro-
ducing consonant clusters {1} were apparent only when re-
peating polysyllabic words.

At follow-up 16 months after surgery, speech was normal
except for a slow rate of speech, which was exclusively
heard by his mother when he was tired.

Patient C4. A 5-year-old boy was admitted with early
morning vomiting, diplopia, and staggering gait. Bilateral
papilledema, a vertical skew deviation of the eyes, and a
'slight ataxia of the left arm and leg were found. On CT and
MRI (figure 2, C4), a vermian tumor of mixed density, with
some small calcifications and several cystic components fill-
ing up the fourth ventricle, and an associated hydro-
cephalus were observed. After insertion of a VP shunt only
papilledema remained. In a second session, a medulloblas-
toma was macroscopically completely removed. Following
surgery, he had a severe ataxia of trunk and limbs, and he
was extremely apathetic. He spoke only a few words, after
which he did not speak for 8 weeks. During this period he
obeyed commands willingly, but he cried with a soft whin-
ing voice when he was stimulated to answer questions. Cra-
nial nerves were intact except for lingual weakness (table
2). Complex movements of the mouth and tongue were im-
paired, but he had no problems with eating or drinking.
Two weeks postsurgery, 3 X 5 mg bromocriptine was ad-
ministered for 2 weeks, without any effect on recovery of
speech.

Recovery of speech. Eight weeks after surgery he
started to speak single words. His speech rate {3} was very
slow; the words were “spelled” sound by sound with a
strained-strangled voice {2}. Ten weeks after removal of
the medulloblastoma, his voice was still strained-stran-
gled {1}; sometimes it was sufficiently loud and on other
occasions he whispered {2}. With great effort, he uttered a
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few words slowly. There was audible inspiration {2} when
he repeated two- and three-syllable words. There were
prolonged intervals and phonemes {2}. Three months after
surgery, spontaneous speech was still severely limited.
However, he was able to repeat sentences slowly.
Phonemes were still prolonged {1}. After follow-up at 4 and
6 months, no abnormalities of speech were noticed except
for a slightly slow rate of speech {1}.

Patient C5. A 4-year-old Moroccan boy had complaints of
headache and early morning vomiting of 2 months’ dura-
tion. The parents denied aberrant speech or walking pat-
tern. He was admitted when he suddenly lost consciousness
and showed extension spasms. On MRI (figure 2, C5) a
large tumor was seen of mixed density on T;- and T,-
weighted images, which enhanced in a nonhomogeneous
manner with gadolinium. The tumor completely filled the
fourth ventricle and extended into the right cisterna magna
and dorsally along the niedulla and spinal cord down to the
level of C-2. Adherence of the tumor was noted at the mes-
encephalon at the level of the inferior colliculus and at the
vermis cerebelli. There was a large proximal hydrocephalus.
Consciousness cleared after insertion of a VP shunt. He had
bilateral papilledema but no further neurologic abnormali-
ties. After removal of the largest part of the tumor (ependy-
moma grade II-III), he answered questions and, according
to his parents, spoke with a normal voice in his Berber dia-
lect. He had a severe paresis of the limbs and a severe
ataxia of the right arm. He could not sit unsupported. There
was a slight right peripheral facial nerve paresis. He could
bring his tongue past his teeth but could not lick his lips.
One day after surgery, he became increasingly apathetic
and stopped speaking. He developed a respiratory insuffi-
ciency for which ventilation was required for 4 days. After
extubation, he did not utter any word for 3 weeks; but only
whined and cried with a soft voice, especially when stimu-
lated to speak. Lower cranial nerves were intact except for
mild lingual weakness. Complex movements of the mouth
were severely impaired (table 2). After 3 weeks he suddenly
started to produce monosyllabic words, and within a few
days he spoke in sentences of considerable length. Because
of the language barrier, the speech could not be properly
evaluated. However, the Dutch-speaking relatives described
the language as fairly intelligible but slightly flaccid. Dur-
ing the mute phase, MRI showed a quadriventricular hy-
drocephalus and a hyperintense contrast-enhancing lesion
in the mesencephalic and pontine tegmentum, more so on
the left than on the right side (figure 3A). Measurements of
intracranial pressure showed a low-pressure hydro-
cephalus. MRI 2 weeks after recurrence of speech showed
that the hydrocephalus was diminished and the hyperin-
tense lesion had disappeared (figure 3B). When speech re-
curred, ataxia was still severe.

Results. The clinical data of the patients are summa-
rized in table 1. In the present series, none of the chil-
dren was dysarthric before surgery. Five of 15 chil-
dren—all with a tumor lining the fourth ventricle—
developed MSD after surgery. They became mute
after 1 to 2 days with normal speech. None of the chil-
dren with a left or right cerebellar hemisphere tumor
developed dysarthria or MSD, even when the superior
paravermal cortical region was clearly involved in the
process (patients Al, A3, A5, and A7). These patients
all had astrocytomas, which may also cause
MSD.4689.1214 T all MSD children, we investigated



Figure 3. T-weighted MRI of patient C5, 2 weeks (A) and 5 weeks (B) after resection of an ependymoma. Note
hyperintense lesion (L > R) in pontine tegmentum in (A) (arrow), which is no longer present 3 weeks later (B).

the speech musculature. No paresis of bulbar muscu-
lature was found in group A children. Patients B1 and
B2 showed pareses of bulbar nerves. Only a mild
weakness of the tongue was found in all MSD chil-
dren, but complex movements of the speech muscula-
ture—for example, alternating movements of the
tongue—were disturbed during the mute phase in all
the children.

The length of the mute phase varied from 3 to 8%
weeks. In patient C4, treatment with high-dosage
bromocriptine, a dopamine agonist, did not influence
recovery. The recurrence of speech, even from the
point of view of the parents, was unexpected in all the
children. When they regained speech they were all
severely dysarthric, but speech recovered to almost
normal surprisingly fast in 1 to 5 weeks. In four of the
five children with MSD, speech could be studied in de-
tail. Only patient C2 had one mild ataxic speech char-
acteristic. Recovery of dysarthria to normal speech
seems to be related to recovery of complex movements
of mouth and tongue.

In all three groups, the sizes of the tumors varied
considerably. The largest tumors were not present ex-
clusively in the MSD group. In the five MSD children,
the tumor involved the inferior part of the vermis
cerebelli (figure 2) with exophytic growth into the
fourth ventricle. In patients C2, C3, C4, and C5,
tumor completely filled the fourth ventricle and ad-
hered to the floor of the fourth ventricle. Tumor
growth through the inferior cerebellar peduncle onto
the ventral surface of the brainstem was present in
patients A8, B1, and C5, all with ependymomas.

Four of 10 children from groups A and B needed a
VP shunt at presentation. In contrast, in all MSD

children, a major hydrocephalus was present that
needed shunting prior to tumor surgery (p < 0.05,
Fisher’s exact test). Patient C5 had a quadriventricu-
lar normal-pressure hydrocephalus after surgery, and
patients C3 and A8 had a shunt infection and needed
shunt revision after surgery.

In three of the five MSD children, MRI was per-
formed during the mute phase. In patients C3 and
C4, MRI 6 and 4 weeks postsurgery revealed no ab-
normalities except for the surgical cerebellar lesion.
In patient C5, MRI 2 weeks after surgery revealed
edema in the pontomesencephalic tegmentum involv-
ing the crossing fibers of the superior cerebellar pe-
duncles (figure 3A). This edema had disappeared 3
weeks later, ie, 2 weeks after recurrence of speech
(figure 3B). In contrast, after infarction of the ventral
medulla oblongata in patient B2, no MSD occurred.

Discussion. We found that an isolated lesion of cere-
bellar structures caused by removal of a hemisphere
tumor was not sufficient to produce MSD. An addi-
tional ventricular localization of tumor and adherence
to the dorsal brainstem were necessary risk fac-
tors,”1%12 suggesting that brainstem dysfunction is im-
portant in the etiology of MSD. The obligatory post-
surgical occurrence of MSD suggests that trauma is of
importance in its evolution, possibly due to the more
intense manipulation of the brainstem when the part
of the tumor situated in the fourth ventricle or adher-
ing to the dorsal brainstem is removed. Because of the
transient nature of the syndrome, Ferrante et al” sug-
gested ischemia and possibly edema as possible mech-
anisms. Edema in the pontine tegmentum in patient
C5 during the mute phase supports this assumption.
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The frequent occurrence of pyramidal and eye move-
ment signs in MSD patients supports brainstem dys-
function. Neither exclusive cerebellar or brainstem le-
sions or hydrocephalus alone, but rather a complex
interaction of these variables, causes MSD.

Unlike adults,?*?? children do not suffer speech dis-
turbance caused by damage to the superior para-
vermal cortical region, as patients Al, A3, A5, and A7
demonstrate. In these patients, whose CTs after
surgery clearly showed either left- or right-sided dam-
age to these regions, speech remained normal. De-
spite their normal speech, some of the children in
group A were severely ataxic (patients A3 and A7),
demonstrating the lack of strict relation between
ataxia and speech disturbance.?

In view of the multifactorial origin of MSD, it is not
expected that a “pure” cerebellar dysarthria will
occur. The four patients of group C had a variety of
speech characteristics. The most specific features of
ataxic speech according to Darley et al,?® which are
“excess and equal stress” and “irregular articulatory
breakdown,” were met in none of those four patients.
Only one (patient C2) had a specific feature of cerebel-
lar speech (alternating loudness) according to Kluin
et al.?* The observed dysarthric features do not fit into
any other cluster of deviant speech dimensions con-
sidered specific for a certain type of dysarthria.

In patient B2, extensive infarction of the ventral
medulla occurred without MSD. Because of the possi-
bility of dysfunction of the ascending mesencephalo-
frontal fibers originating from the A9 and A10
dopaminergic cell groups causing MSD,?6-28 we admin-
istered bromocriptine to patient C4. The drug had no
effect on the MSD.

The above observation as well as the finding of in-
tact bulbar cranial nerves in patients who developed
MSD suggest a localization of the brainstem dysfunc-
tion rostral to the medulla oblongata and caudal to
the mesencephalon.

Summarizing our data and those in the literature,
we conclude that MSD is a childhood syndrome with
the following features: (1) occurrence between ages 2
and 10 years; (2) transient mutism of variable dura-
tion, followed by dysarthria that recovers quickly and
completely; (3) bilateral dysfunction of the denta-
tothalamic fiber bundles or their cells of origin after
surgical intervention in the posterior fossa as the
proximate cause; and (4) a spectrum of neurologic
manifestations, varying in severity, as a frequent ac-
companiment.
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