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Cerebellar Vermis and Midbrain Dysgenesis in Oculomotor Apraxia:
MR Findings

Eric A. Whitsel, Mauricio Castillo, and O’Neill D’Cruz
Summary: The MR imaging findings in two patients with the
clinical diagnosis of oculomotor apraxia are presented. Both
cases showed dysgenesis of the cerebellar vermis, and the col-
liculi were fused in one patient. No supratentorial abnormalities
were seen in either patient.

Index Terms: Cerebellum, vermis; Mesencephalon; Vision; Move-
ment

Congenital oculomotor apraxia is a rare syn-
drome described in 1952 by Cogan (1). It is
seen mainly in boys and is clinically character-
ized by rotational head thrusts that attempt to
compensate for the lack of voluntary eye move-
ments (2–5). We present the clinical and mag-
netic resonance (MR) imaging features in two
children with congenital oculomotor apraxia.

Case Reports

Case 1
A 61⁄2-year-old boy who was born at full term had a

significant prenatal history of exposure to cigarettes, alco-
hol, and illicit drugs. At 6 months of age, he was seen
because of “rolling” eyes and head “jerking.” Clinically,
bilateral convergent strabismus, nystagmus, generalized
hypotonia, and hyperreflexia were present. Findings on
computed tomography of the brain and orbits were re-
ported as normal, and surgical correction of strabismus
was done. At 10 months of age, motor milestones were
clearly delayed. At 4 years of age, cognition was average
(full scale IQ, 91). Visual acuity was 20/400 bilaterally at
2 years of age and improved to 20/50 bilaterally after
correction of strabismus. An electroencephalogram was
normal. Physical evaluation on presentation to our institu-
tion at 61⁄2 years of age revealed choreoathetoid move-
ments of the arms, complex motor tics (head jerking and
nose wiping), wide-based gait, difficulty balancing, diffuse
hypotonia, and hyperreflexia. Both eyes were deviated
laterally. Head thrusts to the opposite side occurred if an
object was placed in front of the patient. These compen-
satory head thrusts resulted in passive direction of the eyes
toward the object of interest. Once fixation of gaze was
accomplished, the head thrusts stopped. Dysmorphic fea-
tures were present and included borderline microcephaly,
prominent cranial vertex, flat occiput, long ears, mandib-
ular prognathism, thoracic levoscoliosis, scapular wing-
ing, and pes planus. MR imaging showed a hypogenetic
cerebellar vermis (Fig. 1A). The superior cerebellar pe-
duncles were elongated and straight and the fourth ventri-
cle was abnormally shaped (Fig 1B).

Case 2

A 5-year-old girl born at full term was first seen at 5
months of age because of episodic head “jerking.” Physi-
cal examination at that time revealed telangiectasia in the
lateral superior quadrant of the left eye, bilateral conver-
gent strabismus, generalized hypotonia, and hyperreflexia.
When referred to us at 5 years of age, motor milestones
were delayed. Although no quantitative cognitive tests
were performed, she was enrolled in preschool; her teach-
ers noted delay in both acquisition of new cognitive abili-
ties and development of social skills. She had a wide-
based gait, generalized ataxia, and a dysarthric speech
pattern. Her eyes were laterally deviated, and when an
object was placed in front of her, rotational head thrusts
ensued until the object of interest was located in her line of
vision. Head circumference was normal. MR showed a
hypogenetic cerebellar vermis with small residual rostral
lobules (Fig 2A). The superior cerebellar peduncles were
straight and elongated and the fourth ventricle abnormally
shaped (Fig 2B). The collicular plate was abnormally
shaped.

Discussion

Congenital oculomotor apraxia is usually di-
agnosed between the fourth and eighth months
of life; the most common initial symptom is the
inability to follow objects visually (1, 2). The
presence of normal visual evoked potentials
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Fig 1. A, Midline sagittal T1-weighted MR image (600/15/2 [repetition time/echo time/excitations]) shows dysgenetic and small
lingula, central lobule, and culmen (small arrows) of cerebellar vermis. The abnormal superior cerebellar peduncles (long arrow)
produce flattening of the rostral fourth ventricle, which is abnormal in shape. The foramen of Magendie is open, and no hydrocephalus
is present. The configuration of the midbrain and the corpus callosum is normal. The area of low signal intensity in the posterior
cerebellum is of uncertain cause.

B, Axial T1-weighted image (600/15/2) shows the superior cerebellar peduncles (arrows) to be elongated and to project straight
dorsally. The shape of the fourth ventricle is abnormal and the vermis is absent at this level. No fusion of cerebellar hemispheres was
present on caudal sections.
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serves to exclude the more common cortical
blindness (6).
The striking ocular abnormalities begin with

rotational head thrusts, which compensate for
impairment of voluntary horizontal gaze (7).
These head thrusts then trigger a reflexive de-
viation of the eyes toward the opposite direc-
tion, which is completed when the eyes rest
passively on the initial target. The presence of
these movements in combination with the ab-
sence of the fast phase of nystagmus on hori-
zontal optokinetic testing and presence of con-
tralateral eye deviation on rotation of the head
about a vertical axis, helps to clinically confirm
the diagnosis. Although this syndrome is typi-
cally thought of mainly as an ocular abnormal-
ity, it does have other clinical features, such as
difficulty reading, gross motor delay, muscle
incoordination, gait abnormalities, and a persis-
tent expressive language delay (8, 9). In our
cases, generalized motor-ataxic symptoms as
well as developmental/motor delay were prom-
inent. Our limited observations, based on the
two cases presented here, support the fact that
congenital oculomotor apraxia might not be
limited to ocular abnormalities and that patients
who have this syndromemight have generalized
neurologic abnormalities. The clinical manifes-
tations of this syndrome can diminish gradually
with age.
Anatomically, the exact area of the brain re-
sponsible for the clinical findings is uncertain,
and no consistent imaging abnormalities are
evident (8). Similar symptoms can be seen with
lesions involving the pons, mesencephalon, and
frontal and parietal lobes (10). Lesions that pri-
marily involve Broadmann’s area 8 in the frontal
lobes can produce saccadic (involuntary small
and rapid eye movements that change point of
fixation) abnormalities (11). Lesions in the pa-
rietal lobes (Broadmann’s area 7) also cause
increased latency of contralateral saccades and
impair smooth ipsilateral pursuit. Indirect exci-
tatory projections from both frontal and parietal
lobes convey motor command and visual atten-
tion signals to the paramedian pontine reticular
formation via the internal capsule, cerebral pe-
duncles, and superior colliculi. Burst cells in the
paramedian pontine reticular formation (level of
the floor of the fourth ventricle) activate motor
neurons in the oculomotor (III) and abducens
(IV) nuclei, which are located at the level of the
superior colliculi. These motor neurons excite
the extraocular muscle agonists directly and in-
directly via the interneurons in the medial lon-
gitudinal fasciculi. The amplitude of the motor
neuron activity is modulated by input from the
dorsal cerebellar vermis via projections cours-
ing in the cerebellar peduncles. Also, because
there are numerous transcallosal connections



Fig 2. A, Midline sagittal T1-weighted image (600/15/2) shows dysgenetic rostral vermian lobules (arrow) and absence of the
remaining vermis. The superior cerebellar peduncles are abnormal and produce flattening of the rostral fourth ventricle, which is
abnormal in shape; the foramen of Magendie is patent. There is no intercollicular sulcus, and the superior and inferior colliculi appear to
be fused. The corpus callosum is normal.

B, Axial T2-weighted spin-echo image (2500/90/1) shows a somewhat small midbrain and elongated superior cerebellar peduncles
(arrows). No cerebellar fusion is present.
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between the parietal lobes, dysgenesis of the
corpus callosum can produce the syndrome.
Indeed, Orrison and Robertson (4) reported two
cases of congenital oculomotor apraxia in
which the corpus callosum was absent. The
presence of ataxia and tremor in some patients
suggests abnormalities in the cerebellum, ver-
mis, and their connections (12). In one case,
MR imaging showed lesions at the mesence-
phalic-diencephalic junction (10). Although the
origin of the lesions in that case were not
proved, the authors postulated that the lesions
were close to the rostral interstitial nucleus of
the medial longitudinal fasciculus and that they
might have interrupted their descending projec-
tions. These neurons are critical for vertical sac-
cades and quick phases of nystagmus. In a
different case, MR imaging showed only diffuse
atrophy and thinning of the corpus callosum
(11). Computed tomography showed a promi-
nent fourth ventricle in four cases, but definite
partial agenesis of the cerebellar vermis was
present in only one case (12). From the above
description, it is clear that congenital oculomo-
tor aprexia is a syndrome that involves abnor-
malities of the collicular plate, fourth ventricle,
cerebellar peduncles, cerebral hemispheres,
and corpus callosum.
In our patients, the ocular and widespread
clinical manifestations were compatible with the
syndrome. In both patients, MR imaging fea-
tures were similar. The cerebellar vermis was
hypogenetic with preservation of dysplastic ros-
tral areas (lingula, central lobule, and culmen)
(Figs 1A and 2A). The superior cerebellar pe-
duncles assumed a straight and elongated
shape causing flattening of the rostral fourth
ventricle (Figs 1A and B and 2A and B). The
rostral fourth ventricle was also enlarged, re-
flecting dysgenesis of the superior vermis. The
midbrain was normal in one case and in the
second showed absence of the intercollicular
sulcus with probable fusion of the superior and
inferior colliculi (Fig 2A). We believe the imag-
ing features seen in our patients clearly explain
the clinical manifestations.
Clinically and by imaging, congenital oculo-

motor apraxia can be indistinguishable from the
more common (albeit also rare) Joubert syn-
drome (13). Panting respiration and retinal dys-
trophy are seen more commonly in patients
with Jouberts syndrome. Indeed, both syn-
dromes might represent parts of a more com-
plex spectrum of abnormalities involving the
cerebellar vermis and brain stem. It is also in-
teresting to note that patients with ataxia telan-



giectasia can also have dysgenesis of the cere-
bellar vermis (14), and one of our patients (case
2) harbored ocular telangiectasia. Because no
cutaneous lesions, telangiectasias of the cere-
brum or brain stem, cerebellar atrophy, or im-
mune deficiency were seen in our patient, we
believe she did not have ataxia telangiectasia.
Some patients will have symptoms similar to
those seen in congenital oculomotor apraxia
and ataxia but will not have other criteria
needed for the diagnosis of ataxia telangiecta-
sia. These patients can be categorized as having
the ataxia–oculomotor apraxia syndrome (15).
Because both of our cases had nonprogressive
ataxia and early developmental delay, we be-
lieve that these symptoms fit better the congen-
ital form rather than the acquired form of ocu-
lomotor apraxia. Rare forms of acquired
oculomotor apraxia are seen in association with
ataxia telangiectasia and with Gaucher disease
types 2 and 3 (16).
In conclusion, dysgenesis of the cerebellar

vermis is present in a variety of clinical symp-
toms. When MR shows almost complete ver-
mian agenesis in patients whose symptoms cor-
respond to those describe here, the diagnosis of
congenital oculomotor apraxia should be con-
sidered. It is conceivable that the dysgenesis of
the vermis and midbrain seen in our cases re-
flects a wider (albeit not visible by MR) disorga-
nization of the neural pathways involved in the
production of normal and voluntary saccades.
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