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Opalski Syndrome Caused by Vertebral Artery
Compression of the Lateral Surface
of the Medulla Oblongata

Tomohisa Dembo '* and Norio Tanahashi?

Abstract

A 55-year-old man presented with vertigo, nystagmus, and gait ataxia followed by left hemiparesis (Opal-
ski syndrome). T2-weighted magnetic resonance imaging revealed vascular compression of the left lateral
side of the medulla oblongata by the left vertebral artery. On diffusion tensor imaging, the level of fractional
anisotropy (FA) in the left corticospinal fibers caudal to the pyramidal decussation was lower than that ob-
served in the right corticospinal fibers. Opalski syndrome caused by vascular compression is very rare. This
is the first reported case of Opalski syndrome that was imaged on FA.
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Introduction

In 1946, Opalski reported two patients with ipsilateral fa-
cial loss of pain and temperature sensation, Horner syn-
drome, hemiplegia, ataxia, and contralateral loss of pain and
temperature sensation in the limbs (1). Opalski syndrome is
considered to be a variant of a lateral medulla oblongata in-
farct (i.e., Wallenberg syndrome) with ipsilateral hemiple-
gia (2). Some pathological studies and neuroradiological
findings obtained with conventional magnetic resonance im-
aging (MRI) have shown that lesions causing this syndrome
are located caudal to the lesions in Wallenberg syndrome
and involve the corticospinal fibers caudal to the pyramidal
decussation (3).

Thus far, most described causes of this syndrome have
been reported to result from vertebral artery (VA) occlusion/
stenosis and/or VA dissection (3, 5-7). Meanwhile, contro-
versy remains whether the hemiparesis observed in atypical
Wallenberg syndrome results from the extension of a lateral
medullary infarct into the pyramidal tract or from hypotonic
dysregulation of motor loops (8). MRI has only inconsis-

tently shown pyramidal tract involvement in patients with
Opalski syndrome (3-5, 9-11).

There are several reports concerning medulla oblongata
dysfunction caused by vascular compression (12-18). We
herein present a case of Opalski syndrome caused by vascu-
lar compression of the lateral side of the medulla oblongata
by the VA, which was confirmed on fractional anisotropy
(FA) mapping with diffusion tensor imaging. The present
case report adds information regarding the anatomical basis
of ipsilateral hemiparesis in lateral medullary syndrome and
confirms Opalski’s hypothesis, which suggests that the mo-
tor impairment observed in this disease is a result of the ex-
tension of the lesion from the lateral medulla oblongata to
the upper cervical cord and involves corticospinal fibers cau-
dal to the pyramidal decussation.

Case Report

In March 2006, a 55-year-old right-handed man experi-
enced vertigo that spontaneously resolved within a few
hours. In April 2006, he again suddenly developed vertigo
that was followed by nausea and vomiting. His gait was un-
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Figure 1.

A. Magnetic resonance diffusion-weighted imaging obtained on admission revealed no

evidence of cerebral infarction. B. T2-weighted magnetic resonance imaging obtained on admission
revealed a flow-void area representing the left vertebral artery compressing and distorting the left

lateral surface of the medulla oblongata. C, D. Magnetic resonance angiography (C) and 3-dimen-

sional computed tomography angiography (D) performed on admission revealed a tortuous and dol-

ichoectatic left vertebral artery, findings suggestive of arterial dissection.

steady and he could not stand without holding onto a sup-
port. He was taken to the emergency department of our hos-
pital by ambulance. He did not complain of headaches, pos-
terior cervical pain, tinnitus, hiccups, hoarseness or numb-
ness. He was otherwise healthy and had not been diagnosed
with hypertension prior to that time. There was neither a
history of recent neck trauma or chiropractic treatment nor a
family history of stroke. He was admitted to our institute.

On admission, hypertension (164/104 mmHg) was noted
on physical examination. The patient was alert. A neurologi-
cal examination disclosed vertigo, nystagmus, and gait
ataxia; however, no dysphagia, deviation of the palate or
tongue, Horner syndrome, sensory impairment, limb ataxia
or hemiparesis were observed. The patient’s clinical findings
were suggestive of atypical left lateral medullary syndrome
(i.e., Wallenberg syndrome).

Emergent MRI diffusion-weighted imaging (DWI) re-
vealed no evidence of cerebral infarction. T2-weighted mag-
netic resonance imaging (T2WI) revealed a flow-void area
that corresponded to the left VA compressing and distorting
the left lateral surface of the medulla oblongata. Magnetic
resonance angiography (MRA) and 3-dimensional computed
tomography angiography revealed a tortuous and dolichoec-
tatic left VA. These findings were suggestive of arterial dis-
section (Fig. 1). The patient’s treatment was conservative

and consisted primarily of management of hypertension.
Four days after admission, he developed left hemiparesis.
On the left side, the tendon reflexes were exaggerated and a
pathological plantar reflex (positive Babinski sign) was elic-
ited. The grade of paralysis on the left side was slightly
more severe in the leg than in the arm. Emergent MRI T2
WI of the cervical and lumbar spine revealed that the only
significant finding was slight protrusion of the cervical (C3-
4, C4-5, C5-6, C6-7, and C7-8) and lumbar (L2-3, L3-4,
and L4-5) discs (Fig. 2). Although slight protrusion of the
cervical and lumbar discs was present in this case, any con-
tribution of the cervical and lumbar disc lesion to the hemi-
paresis on the left side was considered to be insignificant.
Emergent MRI of the head was then performed again. DWI
revealed no evidence of cerebral infarction; however, T2WI
revealed severe vascular compression of the left ventrolateral
side of the lower medulla oblongata by the left VA. The me-
dulla oblongata was kidney-shaped, with a deep indentation
on the left side (Fig. 3). The level of FA in the left-sided
corticospinal fibers caudal to the pyramidal decussation was
lower than that observed in the corresponding right-sided
corticospinal fibers (Fig. 4). This finding was interpreted as
suggesting the contribution of vascular compression to the
left hemiparesis. The patient received no specific treatment
for this condition; however, stricter management of hyper-
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Figure 2. A, B. Magnetic resonance T2-weighted imaging of
the cervical (A) and lumbar (B) spine at four days after admis-
sion revealed that the only significant finding was slight pro-
trusion of the cervical (C3-4, C4-5, C5-6, C6-7, and C7-8) and
lumbar (L2-3, 13-4, and L4-5) discs.

tension and rehabilitation was initiated. The patient’s symp-
toms persisted for several weeks. Although decompression
surgery was considered, the symptoms gradually improved
and resolved within one month without therapeutic surgery.
At that time, diffusion tensor imaging was performed again,
and the decreased FA level previously seen in the left corti-
cospinal fibers improved (Fig. 4). In June 2006, the patient
was discharged. After discharge, he returned to his previous
activities of daily living and has not required any antihyper-
tensive drugs due to improvement in his hypertension.
Follow-up MRI of the head in October 2006 revealed no
evidence of cerebral infarction (Fig. 5). The patient has re-
mained healthy for almost five years of follow-up.

Discussion

This patient presented with atypical left lateral medullary
syndrome and ipsilateral hemiparesis (Opalski syndrome)
caused by tortuous and dolichoectatic left VA compression
of the left lateral surface of the medulla oblongata.

In his original description of the syndrome, Opalski sug-
gested that the motor impairment was the result of extension
of ischemia from the lateral medulla oblongata to the upper
cervical cord involving corticospinal fibers caudal to the py-
ramidal decussation. He also suggested that the ischemia
was related to occlusion of the posterior spinal artery (1).
Subsequently, other authors have reported cases related to
VA occlusion (4). Moreover, other authors have attributed
these combined findings to VA occlusion/stenosis and/or VA
dissection that compromise the medullary penetrating arter-
ies arising from distal VAs or anterior spinal arter-
ies (3, 5-7). Opalski syndrome may be due to either
ischemic disturbances (such as distal VA dissection) or the

effects of hemodynamically vulnerable areas such as the
‘borderline zone’ between the anterior and posterior spinal
arteries or between the vertebral and spinal arteries (5, 7).
Meanwhile, controversy remains as to whether hemiparesis
in atypical Wallenberg syndrome results from extension of a
lateral medullary infarct into the pyramidal tract or from hy-
potonic dysregulation of motor loops (8). In addition, MRI
has so far inconsistently shown pyramidal tract involve-
ment (3-5, 9-11).

Iwasaki et al. (17) described the case of a 54-year-old
man who presented with hypoalgesia and hypothermesthesia
(pain and thermal numbness) in the left lower extremity due
to compression of the lateral side of the right medulla ob-
longata by an elongated right VA. They noted that the artery
was thought to compress the lateral spinothalamic tract and
that the patient’s symptoms were provoked by abnormal
compression of the VA. They concluded that compression of
the medulla oblongata by the VA induced the medulla ob-
longata dysfunction that had presented with clinical atypical
lateral medullary syndrome (17). In the present case, it was
thought that a similar mechanism was responsible for the
patient’s atypical lateral medullary syndrome.

Few reports have so far described the phenomenon of the
VA compressing the lateral side of the medulla oblongata
and causing neurological deficits (such as pyramidal tract
signs predominantly in the ipsilateral lower extremity). In
1985, Kim et al. (12) reported the first such case. They
stated that, in the lateral corticospinal tract, after its decussa-
tion, the fibers that innervate the lower extremities are later-
ally located and those innervating the upper extremities are
medially located. They concluded that the fact that paresis
begins and is more pronounced in the leg corresponds well
with the topographical distribution of these nerve fi-
bers (12).

Furthermore, Ishikawa et al. (18) reported the case of a
37-year-old man who presented with Opalski syndrome. MR
cisternography at the medulla oblongata disclosed marked
compression and deformity of the medulla oblongata by a
dolichoectatic right VA that had pushed the left VA aside.
They said that the presence of Opalski syndrome in that pa-
tient could be attributed to vascular compression by the doli-
choectatic VA. They mentioned that Opalski syndrome can
be provoked not only by infarction, but also by medulla ob-
longata dysfunction caudal to the pyramidal decussation
caused by vascular compression (18). Using diffusion tensor
imaging in a patient with a lateral-medullary infarction,
Nakamura et al. (9) indicated that involvement of the ipsilat-
eral corticospinal tract following pyramidal decussation can
cause Opalski syndrome. In the present case, when the pa-
tient presented with left hemiparesis, the FA level in the left
corticospinal fibers caudal to the pyramidal decussation was
decreased compared to that observed in the right corticospi-
nal fibers. In contrast, when the symptoms resolved, the de-
creased FA level in the left corticospinal fibers improved.
On diffusion tensor imaging, it has been shown that the FA
level is an indicator of the strength of diffusion anisotrophy.
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Figure 3. A. Magnetic resonance diffusion-weighted imaging obtained four days after admission
revealed no evidence of cerebral infarction. B. T2-weighted magnetic resonance imaging obtained
four days after admission revealed severe vascular compression of the left ventrolateral side of the
lower medulla oblongata by the left vertebral artery. The medulla oblongata was kidney-shaped,

with a deep indentation on the left side.

Figure 4. Fractional anisotropy (FA) map created by diffusion tensor imaging. A. Four days after
admission, when the patient presented with left hemiparesis, the FA level in the left corticospinal fi-
bers caudal to the pyramidal decussation (arrow) was decreased compared to that observed in the
right corticospinal fibers. B. When the symptoms resolved, the decreased FA level in the left cortico-

spinal fibers improved (arrow).

White matter (such as the nerve fiber-rich pyramidal tract)
exhibits intensified anisotrophy and the FA level is approxi-
mately 1. As a result, white matter is visualized as high in-
tensity areas on FA maps. In white matter, anisotrophy
arises due to nerve fibers running along a unidirectional
course. On the other hand, if the nerve fibers are somehow

afflicted, anisotrophy is disturbed and consequently the FA
level decreases. This investigative approach suggests the
possibility that diffusion tensor imaging can detect white
matter lesions with high sensitivity (19). Fujimori et al. (20)
stated that low FA values indicate degeneration of the
ponto-cerebellar tracts projecting through the middle cere-
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Figure 5. A.MRI with a fluid-attenuated inversion recovery sequence performed in October 2006

(four months after discharge) revealed no evidence of cerebral infarction. B. T2-weighted magnetic

resonance imaging obtained in October 2006 revealed no evidence of cerebral infarction, and the de-

gree of vascular compression appeared to be slightly alleviated compared to that previously ob-

served.

bellar peduncle, even in patients with early stage multiple
system atrophy. They also stated that visualization of degen-
erated ponto-cerebellar tracts using diffusion tensor imaging
is be useful for early diagnosis. Terajima et al. (21) consid-
ered that normal-appearing brain tissue (where conventional
MRI does not show abnormal findings) may be responsible
for cognitive or locomotor disability in patients with multi-
ple sclerosis and has a crucial influence on the prognosis of
that disease. They reported that the FA levels in injured
brain tissue that appears normal on conventional MRI were
significantly lower in patients with multiple sclerosis than in
healthy volunteers. Yin et al. (22) reported that amyotrophic
lateral sclerosis patients exhibit significantly lower FA levels
in the cortical spinal tract than controls, although conven-
tional MRI often showes normal findings in the early stages
of amyotrophic lateral sclerosis. They mentioned that meas-
urement of FA yields the most robust results with regard to
axonal degeneration. These reports (19-22) demonstrate that
the FA level can be used to evaluate primary and secondary
white matter lesions (23). Moreover, in the present case, the
fact that the grade of paralysis was slightly more severe in
the leg than in the arm may be explained by the topographi-
cal distribution of the nerve fibers. These findings suggest
that vascular compression of the lateral side of the medulla
oblongata was responsible for the patient’s hemiparesis.

It has been reported that microvascular compression can
be relieved and, consequently, the corresponding symptoms
improved following decompression surgery (12, 14-16). On

the other hand, it has also been reported that one patient’s
symptoms did not improve with decompression surgery (13).
Other authors have reported that patients’ symptoms re-
solved with conservative therapy that did not include sur-
gery and mentioned that a surgical approach should be very
cautiously considered (17, 18). In the present case, the pa-
tient’s symptoms gradually improved and resolved within
one month without surgical therapy and did not recur with
antihypertensive therapy. Furthermore, since discharge, he
has not required any antihypertensive medications due to a
spontaneous reduction of blood pressure. It was suspected
that the cause of vascular compression in the present case
was VA dissection. Nagahata et al. (24) discussed the tem-
poral course of unruptured VA dissection. The dissected seg-
ment always looked like a fusiform aneurysm on basi-
parallel anatomical scanning (BPAS)-MRI in their series.
Fusiform dilatation of the vascular surface should be a de-
finitive finding for the diagnosis of VA dissection because
the inner luminal findings of acute VA dissection on MRA
or digital subtraction angiography (DSA) are variable. In ad-
dition, resolution of fusiform dilatation on BPAS-MRI
should be a sign of healing of VA dissection. Because the
VA dissection gradually improved and the degree of com-
pression was consequently less serious, the patient’s symp-
toms might have spontaneously improved.

Recent progress in diagnostic imaging technologies such
as MRI and MRA has enabled the observation that compres-
sion of the medulla oblongata by a tortuous and dolichoec-
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tatic VA is not a rare occurrence. Interestingly, the patho-
logical significance is not frequent in such cases. For pa-
tients who present with brainstem dysfunction, the relation-
ship between clinical symptoms and diagnostic imaging
findings should be carefully considered. We believe that FA
mapping is a useful clinical tool for evaluating and proving
the causal relationship between imaging findings and clinical
symptoms.
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