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Ipsilateral Axial Lateropulsion as an Initial Symptom of
Lateral Medullary Infarction: a Case Report

Hyun-Jung Kim, M.D., Hyung-Min Kwon, M.D., Young Eun Huh, M.D.,
Mi-Young Oh, M.D., Yong-Seok Lee, M.D., Ph.D.

Department of Neurology, Seoul National University Boramae Hospital, Seoul, Korea

The dorsolateral medullary syndrome (Wallenberg® s syndrome) is produced by infarction of a wedge of lateral
medulla posterior to the inferior olivary nucleus, and is usually caused by vertebral artery occlusion. Ipsilateral axial
lateropulsion as an initial symptom of vertebral artery occlusion is rare, and the responsible anatomical structure is
still uncertain. Here we describe a patient presenting with ipsilateral axial lateropulsion as an initial symptom of

vertebral artery occlusion.
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Lateropulsion is one of the symptoms of lateral
medullary infarction. It is usually associated with ipsi-
lateral Horner syndrome, ipsilateral limb ataxia, super-
ficial sensory disturbance of the ipsilateral face and
contralateral limbs, dysarthria, dysphagia, and vertigo,
with isolated body lateropulsion being rare. The lesion
responsible for axial lateropulsion is controversial,’
but recent studies have identified some possibilities.””
Lesions of the descending lateral vestibulospinal tract
or the ascending dorsal spinocerebellar tract may induce
ipsilateral axial lateropulsion, either as a consequence
of impaired vestibulospinal posture control or impaired
or absent proprioceptive information.” Here we present
a case of lateral medullary infarction in which axial
lateropulsion and unilateral sensory loss were the
unique manifestation. The presented findings raise
the possibility that axial lateropulsion in the lateral
medullary infarctionis attributable to a lesion of the
vestibulospinal tract.

CASE REPORT

An 87-year-old woman presented with lateropul-
sion of her body to the right and dizziness 4 days
after onset. She was a nonsmoker and had no known
hypertension, cardiac disease, or previous stroke.
However, diabetes mellitus was detected on admission.
She denied vertigo, diplopia, hiccup, dysphagia, speech
disturbance, numbness, and muscle weakness. On
admission, her ocular movements were normal in all
directions, and no spontaneous or gaze-evoked nys-
tagmus was detectable. Eelectro-oculographic recording
and bedside examinations revealed no skew deviation,
ocular lateropulsion, saccadic pursuit, ocular dysmetria,
or Horner’s syndrome. Elevation of the soft palate
was intact on phonation. There was no nasal voice,
hoarseness, or dysarthria, and the tongue did not
deviate on protrusion. Other cranial nerve functions
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Figure 1. Diffusion (A) and T2-weighted (B) MR images showing a high signal intensity in the right lateral medullar. MR
angiography (C) disclosing severe stenosis in the distal portion of the right vertebral artery (arrow).

were intact, and she had no muscular weakness. Her
facial sensation was intact, but she showed decreased
pinprick and thermal sensations in the left trunk and
extremities. Position and vibration senses were intact
in all limbs. Coordination of the extremities was intact.
She was unable to keep standing without assistance
due to marked lateropulsion to the right. Deep tendon
reflexes were normal, and she had no pathological
reflexes.

Brain MRI showed an acute small infarct in the
right lateral aspect of the lowest medulla, and MR
angiography showed severe stenosis of the right
distal vertebral artery (Fig. 1). She was treated with
aspirin at 300 mg a day and discharged on day 10
with only mild sensory impairment in the left trunk
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and extremities.

DISCUSSION

Isolated axial lateropulsion occurs with ischemic
lesions in the inferior portion of the cerebellum and
tonsil, and with a demyelinating lesion of the superior
and inferior cerebellar peduncles.5 Thus, the critical
structure for lateropulsion remains to be elucidated.
A recent study found that body lateropulsion without
limb ataxia was probably due to the impairment of
vestibulospinal postural control caused by a lesion of
the descending lateral vestibulospinal tract (Fig. 2),
and body lateropulsion with limb ataxia was attribu-

(B)

Figure 2. (A) Schematic of the anatomical structures located in the caudal medulla where the lesion was found in MRI and its
sagittal level of the brainstem. The round gray areas indicate the presumed locations of the lateral vestibulospinal tract in the
lower medulla oblongata, and the area with diagonal lines indicates the lesion in the patient. (B) Straight line indicates the level
of the caudal medulla.
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table to a lesion of the ascending dorsal spinocerebellar
tract.” The patient described here had pain and thermal
sensory impairment in the contralateral lower limb
and trunk, which was attributed to a lesion in the
ventrolateral part of the spinothalamic tract. A very
small lesion located superficially in the lateral medulla
can cause an atypical spinothalamic sensory deficit,
which in some cases appears a few days after the
onset of other symptoms.6

Structures located dorsal to the spinothalamic tract,
including the spinal trigeminal tract and nucleus, and
the ambiguus and vestibular nuclei were probably
spared, because she did not have facial sensory impair-
ment, pharyngeal or laryngeal palsy, or nystagmus.
Conversely, it is highly likely that the lateral vestibu-
lospinal tract was involved, because this structure is
located just ventromedial to the spinothalamic tract
in the medulla.” The lateral vestibulospinal tract is
considered to play an important role in the main-
tenance of posture by exerting strong excitatory in-
fluences on extensor muscles and inhibitory influences
on flexor muscles.” Thus, interruption of the lateral
vestibulospinal tract decreases extensor muscle tone
of the trunk and lower limb on the side of the lesion,
which is likely to cause ipsilateral axial lateropulsion.
The present findings raise the possibility that axial
lateropulsion without limb ataxia in Wallenberg’s
syndrome is attributable to lesions of the lateral
vestibulospinal tracts.

This case shows that axial lateropulsion and uni-
lateral sensory loss can occur as the combination

symptom of lateral medullary infarction. It also suggests
that ipsilateral axial lateropulsion can be caused by
lesions of different topographies involving the vestibular
nuclei, lateral vestibulospinal tract, cerebellar peduncle,
or spinocerebellar tracts.
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