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The clinical features of a lesion confined to the superior cerebellar peduncle (SCP) have not been defined well in
human. A 92-year-old woman suddenly developed mild dysarthria and severe imbalance from an isolated
unilateral SCP infarction, and examination showed ipsiversive ocular torsion, severe ipsilesional limb ataxia,
and truncal ipsipulsion. These findings are well consistent with those observed in monkeys when the SCP was
severed. In addition to the dentate-rubro-thalamic projections, the SCP appears to contain the fibers involved
in the control of eye motion in the roll plane.

© 2015 Elsevier B.V. All rights reserved.
1. Introduction

The superior cerebellar peduncle (SCP) mostly contains the efferent
fibers from the cerebellum [1]. The main cerebellar efferents across the
SCP include the cerebellothalamocortical projection fibers from the
dentate nucleus to the contralateral red nucleus, and then to the
thalamus (the dentate-rubro-thalamic tract) [2]. Previously, clinical
features of a lesion restricted to the SCP have been described only in
patients with multiple sclerosis [3]. Here, we report dysarthria, and
severe truncal ipsipulsion and ipsilesional limb ataxia in a patient with
an isolated SCP infarction.
2. Case report

A 92-year-oldwomanwith hypertension for several years presented
with dysarthria and imbalance. Examination showed mild dysarthria
and marked ataxia in the left upper and lower extremities. She
persistently fell to the left on standing. She did not show head tilt,
spontaneous nystagmus, ocular lateropulsion, or skew deviation.
Vibratory stimuli on themastoids and horizontal head-shaking induced
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mild downbeat nystagmus, butwithin normal range [4]. Horizontal sac-
cades were normal, but horizontal smooth pursuit was symmetrically
impaired in both directions (Fig. 1A). Bedside horizontal head-impulse
tests were normal in both directions. Remainder of the neurological
examinationswas unrevealingwithout anyweakness or sensory changes.

Fundus photography documented ipsiversive torsion (−6.0°,
normal range 0–12.6°, negative value indicates an intorsion.) of the
right eye, but the torsional position of the left eye was within normal
range (8.4°, Fig. 1B). Diffusion- and T2-weighted MRIs disclosed an
acute infarction restricted to the left SCP (Fig. 1C) andmultiple old lacu-
nae in the deep cerebral white matter. MR angiography was normal
with patent left superior cerebellar artery (SCA). Findings of transtho-
racic echocardiography and prolonged electrocardiogram monitoring
were also normal. The presence of patent foramen ovale (PFO) was
suspected due to more than 10 embolic signals detected in the middle
cerebral artery within 5 s during a saline agitation test using a transcra-
nial Doppler.

She was placed on aspirin 100 mg per day and discharged 10 days
later. Follow-up examination 3 months later still showed leftward
falling tendency on walking, and she could walk only with a support.
3. Discussion

We, for the first time, describe ipsiversive ocular torsion, mild
dysarthria, severe ipsilesional limb ataxia, and truncal ipsipulsion in
isolated unilateral SCP infarction.
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Fig. 1. (A) Video-oculography (SMI, Teltow, Germany) shows normal horizontal saccades in both directions. Upward deflection in the recording indicates rightward eye motion.
(B) Fundus photography shows intorsion of the right eye (normal range: 0°–12.6°, negative value indicates intorsion.). (C) Diffusion-weighted MRI demonstrates an acute infarction
restricted to the left superior cerebellar peduncle (arrow). (D) Schematic illustration of the fibers passing through the superior cerebellar peduncle (SCP). In view of the ipsiversive ocular
torsion observed in our patient, the SCP appears to contain the fibers controlling eye motion in the roll plane presumably by connecting contralateral dentate nucleus and ipsilateral
vestibular nuclei (modified from Frohman TC, et al. The neuro-ophthalmology of multiple sclerosis. Continuum 2010;16:122–46.) LH= horizontal position of the left eye.
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The SCP contains mainly the efferent fibers from the cerebellar
nuclei to the red nucleus, thalamus, pontine reticular nuclei, olivary
nucleus, and hypothalamus [5]. However, some afferent fibers traveling
through the SCP include the ventral spinocerebellar fibers [5]. The
findings observed in our patient are in line with the kinetic tremor,
severe ipsilesional truncal and limb ataxia that were observed in
rhesus monkeys when the unilateral SCP was severed [6]. The severe
truncal ipsipulsion and ipsilesional limb ataxia reflect damage to the
cerebellothalamocortical projections as they exit through the SCP.

Unlike the caudal cerebellum by which the neural signals from the
vestibulocerebellum are passed to the brainstem, the rostral cerebellum
is less likely responsible for nystagmus [7]. Indeed, only one-fourth of
the patients with infarctions involving the SCA territory showed
nystagmus, which is mostly ipsilesional [7].

In a previous study, saccadic contrapulsion was described in associ-
ation with ipsilateral ataxia in a patient with unilateral SCA infarction
and in patients with a demyelinating lesion restricted to the SCP [3,8].
The saccadic contrapulsion in rostral cerebellar lesions has been
explained by damage to the uncinate fasciculus that hooks around the
SCP. The uncinate fasciculus carries the efferents from the deep cerebel-
lar nuclei to the brainstem reticular formation and thalamus [5].
The main trunk gives off the ascending and descending limbs after
decussation [5]. Involvement of the descending limb targeting the
paramedian pontine reticular formation is known to cause saccadic
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contrapulsion [8]. However, our patient did not show the features of
ocular lateropulsion. The uncinate fasciculus running through the
dorsolateral border of the SCP may have been spared in our patient [1].

Of interest, our patient also showed ipsiversive ocular torsion,which
indicates a vestibular tone imbalance in the roll plane [9]. The ocular tilt
reaction (OTR) or perceptual tilt observed in cerebellar lesions has been
ascribed to damage to the dentate nucleus [10]. The lesions involving
the dentate nucleus or its outflow fibers to the vestibular nuclei may
cause contraversive OTR [10]. In contrast, cerebellar lesions involving
the biventral lobule, the middle cerebellar peduncle, the tonsil, and
the inferior semilunar lobule have caused ipsiversive OTR [10]. The
ipsiversive ocular torsion observed in our patient suggests that the
SCP also contains the fibers involved in the control of eye motion in
the roll plane (Fig. 1D).

The SCP is irrigated by the posterior cerebellar peduncular arteries,
which are the end tributaries of the medial and lateral branches of
SCA [11]. Cardioembolism is the most common cause of isolated SCA
infarction [12], and our patient also showed the findings suggestive of
paradoxical embolism through the PFO, which is a common cause of
cryptogenic embolism in old age [13]. The rarity of isolated SCP infarc-
tion may be explained by the low possibility of selective embolization
only to the posterior cerebellar peduncular artery. However, the
possibility of a small vessel disease cannot be excluded.

Although dysarthria and unilateral ataxia are non-specific signs of
brainstem or cerebellar lesions, accompanying OTRmay further localize
the lesion to the ipsilateral rostral cerebellum including the SCP. The SCP
appears to contain the fibers involved in the control of eyemotion in the
roll plane in addition to the uncinate fasciculus, dentate-rubro-thalamic
projections and ventral spinocerebellar tracts.
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