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Bilateral Medial Medullary Infarction
With Oculomotor Disorders

Kazunori Toyoda, MD; Yasuhiro Hasegawa, MD; Toshiro Yonehara, MD;
Jiro Oita, MD; and Takenori Yamaguchi, MD

Background and Purpose: We describe the first case of bilateral medial medullary infarction demon-
strated by magnetic resonance imaging. We discuss the relation between this lesion and the oculomotor

signs that were observed clinically.

Case Description: A 71-year-old man initially presented with pure motor hemiparesis, which progressed
to complete quadriplegia. He also developed nearly complete vertical and horizontal ophthalmoplegia.
Magnetic resonance imaging revealed upper medial medullary infarctions bilaterally that extended to the

pontomedullary junction.

Conclusions: We propose that the vertical oculomotor disorders resulted from involvement of the
oculomotor system in the caudal brain stem, especially the caudal paramedian pontine reticular

formations on both sides. (Stroke 1992;23:1657-1659)
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rarely reported, even during the era of magnetic

resonance imaging (MRI), a technology that can
detect small lesions in the posterior fossa.! Because of
the rarity of this syndrome, clinical features such as
disturbance of oculomotor control are still controver-
sial. We report the first case, to our knowledge, in which
bilateral medial medullary infarction was clearly dem-
onstrated by MRI and discuss the relation between this
anatomic lesion and the oculomotor signs appearing in
this patient.

I nfarction of the medial medulla oblongata has been

Case Report

A 71-year-old man with a history of hypertension and
smoking awoke with a right hemiparesis. He was admit-
ted to our hospital the day after symptoms began. On
admission, his pulse rate was 80 beats per minute, blood
pressure was 202/110 mm Hg, and respirations were 18
per minute and regular. He was alert, with normal
higher cortical function. His speech was dysarthric. The
visual fields were intact; pupils were equal, with a
normal light reflex; and ocular movements were full and
smooth, without nystagmus. A mild right hemiparesis
was present involving the face and tongue. The right-
sided deep tendon reflexes were slightly increased.
There were no sensory deficits to touch, pain, temper-
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ature, vibration, or position sense. There was no ataxia
on either side. Laboratory studies showed no abnormal
findings. No abnormality was demonstrated on brain
computed tomography (CT) repeated in the acute
stage.

A diagnosis of pure motor hemiparesis due to lacunar
infarction was initially made. From day 5, his neurolog-
ical status began to deteriorate gradually. In addition to
progression of the right hemiparesis, weakness on the
left side was noted. Ultimately, he progressed to a
complete quadriplegia on day 17. Cheyne-Stokes respi-
rations that began on day 10 were followed by apnea 1
week later, and he needed mechanical ventilation
thereafter.

Abnormalities of eye movement began with horizon-
tal nystagmus of lateral gaze on day 9. Horizontal
saccadic and smooth pursuit were disturbed bilaterally
on day 14 and vertically on day 16. On day 19 he could
neither direct his gaze voluntarily nor follow a target in
any direction except for slight downward gaze. Oculo-
cephalic maneuvers elicited both horizontal and vertical
eye movements. Caloric nystagmus was normally pro-
voked, and Bell’s phenomenon was preserved. Jerk
nystagmus with the quick phase to upward, leftward,
and rightward was observed when trying to gaze to each
direction.

A brain MRI with a 1.5-T superconducting magnet
performed on day 10 revealed a low-intensity area on
T1-weighted spin-echo imaging, which was enhanced
with gadolinium-DTPA in the upper medulla oblongata
extending to the pontomedullary junction. The lesion
involved the medial medulla oblongata bilaterally,
mainly the ventral half with partial extension dorsally.
Small lesions without gadolinium-DTPA enhancement,
suggesting old lacunar infarcts, were present in the
subcortices of both cerebral hemispheres. The junction
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of the vertebral arteries was clearly seen at the level of
the lower pons. Follow-up MRI studies (days 68 and
109) showed essentially the same findings except for
disappearance of gadolinium-DTPA enhancement (Fig-
ure 1).

Cerebral angiography on day 18 delineated a wall
irregularity of the left vertebral and basilar arteries, with
a small aneurysm at the middle of the basilar artery. The
right vertebral artery was hypoplastic and severely scle-
rotic. The anterior spinal artery could not be identified
(Figure 2). The right internal carotid artery was oc-
cluded, but fairly good collateral flow through the right
ophthalmic artery and the anterior communicating ar-
tery was noted and confirmed by single-photon emission
computed tomography (SPECT).

The disturbance of ocular movement gradually im-
proved, and only a mild horizontal gaze limitation was
detected on day 60, but improvement of the quadriple-
gia was not observed.

Discussion

Although there have been a few reports of unilateral
medial medullary infarction verified by MRI,! we could
not find prior studies describing bilateral infarction.
Such a lesion is presumed to occur mainly because of an

FIGURE 1. TI-weighted mag-
netic resonance imaging (spin-
echo; repetition time, 600 msec;
echo time, 20 msec) without gad-
olinium-DTPA enhancement on
day 109, showing axial (left
panel), coronal (middle panel),
and saggital (right panel) sec-
tions. Infarct is clearly demon-
strated in medial medulla oblon-
gata bilaterally (arrows).

occlusion of the anterior spinal artery, which we could
not identify angiographically in this patient. The in-
farcted area demonstrated by MRI included the pyra-
midal tracts, inferior olivary nuclei, medial lemnisci,
and medial longitudinal fasciculi (MLF) bilaterally.
Involvement of the rostral brain stem was not detected
on MRI, and supratentorial significant lesions were not
demonstrated by MRI or SPECT.

The clinical features of medial medullary infarct are
known to be contralateral hemiplegia and posterior
column sensory deficits in addition to ipsilateral tongue
weakness. Several patients, however, have been ob-
served to have pure motor hemiplegia with slight facial
palsy.2 The lesion in our patient was isolated pyramidal
involvement at a level higher than that of the hypoglos-
sal nucleus. Initially, the pure motor hemiparesis of this
patient was difficult to distinguish from that seen with
lacunar infarct of the internal capsule or the pontine
base.

The deterioration of his clinical status was assessed to
be an extension of the ischemic lesion. Respiratory
failure was produced by bilateral involvement of the
medullary reticular formation.?-5 Oculomotor disorders
are infrequent in medial medullary lesions and are
mainly limited to upbeat nystagmus.® Gaze palsy is

FIGURE 2. Conventional angiogram of
right vertebral artery (left panel) and the left
vertebral artery (right panel) on day 5. Right
vertebral artery is hypoplastic and severely

sclerosed. Anterior spinal artery is not
identified.



%202 ‘TT |udy uo Aq Bio'sfeuinofeye//:dny wouy pspeojumoq

usually caused by a lesion in the pons or midbrain, and
vertical oculomotor abnormality is a classic feature of
midbrain lesions, related to the rostral interstitial nu-
cleus of the MLF.” Three clinicopathologic reports on
medial medullary infarction, however, described the
presence of oculomotor disturbance?-3: bobbing eye,
upward and lateral gaze palsy,® and poor maintenance
of depression of gaze.* All of the pathologically verified
lesions were limited to the bilateral medial medulla,
extending to the pontomedullary junction in one cases;
the mechanism, however, was not detailed.

Although MRI did not show the pontine lesion in our
patient, brain edema or incomplete ischemia might have
extended to the lower pons continuously from the
medulla. The high position of the vertebral artery
junction suggested the presence of a blood supply from
vertebral branches and anterior spinal arteries up to the
lower pons. Upward extension of the lesion can be
responsible for horizontal gaze palsy, but some previous
reports indicated that there was also vertical gaze
palsy.58 An animal experimental study® suggested the
relation of vertical saccade palsy to the lower pontine
lesion. Bilateral damage of the caudal paramedian
pontine reticular formations (PPRFs) ventral to the
abducens nuclei leads to a severe disruption of vertical
rapid eye movements in it. The mechanism was sup-
posed to result from involvement of inputs from the
caudal PPRF to the rostral interstitial nucleus of the
MLF through the direct ascending anatomic pathway
between them.610 Recovery of oculomotor palsy sug-
gested transient damage of PPRFs due to edema or
incomplete ischemia. Preservation of oculocephalic and
caloric reactions indicated that both the oculomotor and
abducens nuclei and fibers as well as vestibular systems
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were spared, and also suggested an isolated insult of the
PPRF.

We have attempted, in this provocative case of bilat-
eral medial medullary infarction, to clarify the function
of oculomotor system in the caudal brain stem.
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