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Dear Editor,

The superior cerebellar peduncle (SCP), also known as the brachium conjunctivum, is the
main conduit for the cerebellar efferent fibers.' Lesions that involve the SCP can induce vari-
ous neurotologic abnormalities, including central positional nystagmus,” saccadic contrapul-
sion,’ and ocular tilt reaction.* We present a patient with frequent square-wave jerks (SWJs) as
well as limb and truncal ataxia due to a discrete lesion involving both SCP in isolation.

A 75-year-old man with chronic kidney disease, hypertension, and diabetes mellitus pre-
sented with disequilibrium and dysarthria for 3 days. The patient had a pontine infarction
presenting with dysarthria 16 years previously, but without neurologic sequelae. He experi-
enced a brief loss of consciousness for less than 1 min while walking 3 days before the pre-
sentation, since when he had been dysarthric and unable to walk on his own.

Examination revealed SWJs during visual fixation in a dimly lit room. Bedside head im-
pulse tests were normal. The patient showed exophoria of 6 prism diopters during primary
gaze, and convergence was impaired. The patient had profound truncal ataxia and was unable
to stand or walk even with a support. He also showed limb ataxia in all extremities, which was
more profound on the left side. The patient showed no motor weakness, sensory changes, or
Horner syndrome.

Video-oculography documented frequent horizontal SW7Js at an abnormally high rate of
111.6/min without visual fixation (Fig. 1A). Right-beating nystagmus was elicited at a peak
velocity of 7.1°/s after head shaking, but there was no nystagmus during positional maneu-
vers. Horizontal and vertical saccades were hypometric but with a normal velocity (Fig. 1B).
Smooth pursuit was impaired in both horizontal (pursuit gain of 0.33 to the right and 0.27 to
the left for a moving target with a peak velocity of 10°/s) and vertical directions (0.32 upward
and 0.35 downward). Brain MRISs revealed discrete lesions that involved the bilateral SCPs
in isolation (Fig. 1C). Holter monitoring and echocardiography did not yield any evidence of
cardioembolism. Cerebrospinal fluid analyses and serologic tests did not reveal any infec-
tious, autoimmune, or demyelinating diseases. Under the suspicion of infarction, the patient
received 100 g of aspirin and 40 mg of atorvastatin. The patient became able to walk with a
cane 2 weeks later. Follow-up video-oculography performed 6 months later indicated par-
tial improvement of the SWJs (Fig. 1A). The patient did not develop tremor, rigidity, brady-
kinesia, or oculopalatal tremor initially or during the follow-up.

Our patient presented frequent SWJs, hypometric saccades, and profound limb and trun-
cal ataxia due to lesions that involved the bilateral SCPs.

The SCP also contains efferent fibers from the cerebellar nuclei to the red nucleus, thala-
mus, and pontine reticular nuclei, which are crucially important in equilibrium and locomo-
tion." Similar to our findings, mechanical severance of bilateral SCPs resulted in profound
truncal and limb dysmetria in monkeys, probably due to disconnection between the cerebel-
lar nuclei and mesencephalic locomotor region.”
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Fig. 1. Findings of the patient. A: Video-oculographic recording (SLVNG, SLMED, Seoul, South Korea; 120 Hz sampling rate) of the frequent square-wave
jerks (SWJs) without visual fixation. Frequent SWJs were observed at a frequency of 111.6/min and an amplitude to 1.32° without visual fixation (83.7/
min and 0.98° with fixation) at the initial presentation. The frequency of the SWJs was then decreased to 65.2/min (45.0/min with fixation) at the
6-month follow-up. B: Horizontal saccades were hypometric with normal velocities, but were frequently interrupted by SWJs. C: Fluid-attenuated inver-
sion-recovery and diffusion-weighted images revealed discrete lesions that involved the bilateral superior cerebellar peduncles (yellow arrowheads).

SWTs refer to spontaneous horizontal conjugate saccades
moving away from the intended fixation position followed by
a return to that point with an intersaccadic interval of 200 ms.®
They are frequently found in healthy subjects, and are known
to increase with aging (mean frequency of 4.7/min in young
subjects and 27/min in the elderly).” SWJs indicate fixation
instability in the saccadic system and have been ascribed to
insufficient tonic inhibition of the omnipause cell activity in
pathologic conditions.® They have been observed in various
diseases such as progressive supranuclear palsy, multiple scle-
rosis, and Arnold-Chiari malformation.® The mechanism of
SW]Js has been hypothesized as disconnection between the
burst neurons and the superior colliculus, or the fastigial nu-
cleus that normally chokes off drive to the saccadic burst neu-
rons.® However, these burst neurons form a positive feedback
loop in the brainstem, and disconnecting from these afferents
often induces saccadic oscillation without intersaccadic inter-
vals,” which did not occur in our patient. Alternately, the long-
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lead burst neuron (LLBN) projection may be disrupted by the
bilateral pontomesencephalic tegmental lesion that normally
turns off the omnipause neurons. In this way; sustained inhibi-
tion of the excitatory and inhibitory burst neurons is not main-
tained when steady fixation is required.”® Our findings suggest
that the disrupted connection between the saccadic premotor
regions—such as the cerebellar fastigial nucleus, superior col-
liculus, or the LLBN projection in the pontomesencephalic
junction—and the brainstem ocular motor network can lead to
increased SWJ occurrence.

While an infectious, inflammatory, or autoimmune disorder
could still have been the cause in our patient, an infarction
may be inferred as the presumed etiology of the SCP lesion.
The transient loss of consciousness may indicate an embolism
or stenosis in the basilar artery and occlusion of the perforat-
ing arteries. The SCP is irrigated by the long circumferential
arterial branches that arise from the superior cerebellar artery
(SCA) or posterior cerebral artery (PCA)." The vascular sup-



ply to the SCP may differ among individuals depending on
the arterial network formed by the SCA and PCA that further
branches off the choroidal and quadrigeminal arteries.! The
findings in our patient imply that an isolated lesion involving
the bilateral SCPs can impair the modulatory role of the cere-
bellum in stable fixation and balance.
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