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Medullary Compression Due to Ectatic Vertebral Artery—

Case Report and Review of Literature
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Medullary compression syndrome due to anomalous course of blood vessels is a rare
disease most commonly seen in the adult population. The offending vessels causing this
syndrome are mostly posterior inferior cerebellar artery or the vertebral artery. The
symptoms of this syndrome vary from most common hypertension to various other
neurologic deficits like hemiplegia, dysesthesia, and dysarthria. Intractable dizziness is a
rare symptom of this disease. The definite management plan for this disease is microvas-
cular decompression. We present our case of medullary compression syndrome which
manifested as intractable dizziness. We describe our experience in the management of

this patient as well as present a review of literature of this rare disease.
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Introduction

Medullary compression syndrome is a rare manifesta-
tion of tumors arising in the region of skull base'” as well
as many congenital and acquired bony abnormalities of
the craniocervical region.”* However, this condition pre-
senting due to abnormal ectatic blood vessels is rare. The
symptoms of this condition vary depending upon the
nature of compression. We describe a case of medullary
compression due to dolichoectatic vertebral artery which
manifested as intracrable dizziness.
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Case Report

A 57-year-old man presented with history of intractable
dizziness for the last 3 years. He was seen by the otolaryngol-
ogist several times in these years. He was given labyrinthine
sedatives for the management of his symptoms which gave
him only temporary relief. During the course of the disease
the symptoms progressed to the extent that he began to have
multiple falls. On examination, his higher mental fuctions
were normal. He was found to have both downbeat and
upbeat nystagmus. He did not complain of oscillopsia. There
were no lower cranial nerve palsies. Hearing was normal in
both ears. Motor and sensory systems were found to be
within normal limits. There were no exaggerated deep ten-
don reflexes nor any sensory loss over the body. There were
no cerebellar signs. Skull and spine were normal. He was
investigated with magnetic resonance imaging during which
it was revealed that he had an anomalous ectatic vertebral
artery which was distorting and grooving the left side of the
medulla Figure 1 (A, B, and C). The management plan was
to relieve the compression of medulla by macrovascular
decompression surgery (Fig 2).

Surgery
He was taken up for surgery in prone position. A far
lateral suboccipital craniectomy was done on the left side.
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Figure 1. MRI brain. (A) MRI T1W image axial with contrast showing the deep indentation of the vertebral artery into the medulla. (B) MRI brain TIW sagit-
tal image with contrast showing the kinked medulla by the abnormal course of the vertebral artery. (C) Fusion image of CT angiogram with MRI brain—demon-

strating the ectatic vertebral artery grooving the left side of the medulla.

The tubercle of the condyle was drilled to get a clear view
of the lower cranial nerves and vertebral artery. During
the dissection it was found that the vertebral artery had
an anomalous course after entering the foramen transver-
sarium of first cervical vertebrae as it ascended anteriorly
without arching over the groove of atlas and pierced the
dura to enter the intracranial subarachnoid space. The
dura was opened and the tortuous vertebral artery was
found in a groove over the medulla. The artery was ele-
vated off the medulla and transposed to the bony part of
the posterior fossa with fibrin glue. The vertebral artery
and the medulla were separated by insertion of a Teflon
sponge in between them (Fig 2 and Fig 3). The dura was
then closed and bone flap was reinserted. The wound was
closed in layers. MRI Brain was taken during the Postop-
erative period which showed thin CSF filled space
between the ectatic VA and the brain stem suggestive of
good decompression (Fig 4). Symptomatically his dizzi-
ness slowly began to improve and he began to walk

without difficulty. The downbeat nystagmus which was
present preoperatively disappeared following surgery but
upbeat nystagmus persisted albeit at a lower amplitude.

Discussion

Medullary compression syndrome (MCS) due to skull
base abnormalities or tumors have been long recognized.
However, the occurrence of this syndrome owing to the
compression by ectatic arteries near the brainstem is
uncommon. Dolichoectasia of the intracranial arteries
most commonly involve the vertebrobasilar system. The
prevalence of this disease is about 4 % and more com-
mon in women’ and elderly population. Ventrolateral
medulla is the most common part to be involved in the
compression by a dolichoectatic vertebral artery with a
propensity to the left side. The etiology of dolichoectasia
of the intracranial artery was thought to be due to hyper-
tension but recent evidence suggests that there may be

Figure 2. Intra operative pictures—uvertebral artery (VA) in the region of cerebellomedullary fissure. (A) Horizontal black arrows—VA, horizontal white
arrow—11th nerve, vertical white arrow—Posterior inferior cerebellar artery (PICA). (B) The VA is lifted off the medulla demonstrating the groove created by it
in the medulla (black star). (C) Zoom in view of the groove (black star) of the VA on the medulla.
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Figure 3. Intraoperative picture. (A) Transposed vertebral artery to the petrous dura with gelfoam soaked in fibrin glue (black circle). (B) Teflon sponge (black
star) being inserted between the Vertebral artery (horizontal arrow) and the medulla.

an interaction of interlacing factors like congenital and
autoimmune mechanisms.” Some authors have also pos-
tulated vertebrobasilar dissection to be the cause of doli-
choectasia.” MCS was earliest recognized to be a cause of
neurovascular hypertension in 1980 by Fein et al, when
they successfully managed 2 cases of intractable hyper-
tension by macrovascular decompression of the root
entry zone of vagus nerve compressed by the vertebral
artery.8 In another report, Kim et al, demonstrated reso-
lution of symptoms in a patient with hemiparesis cause
by dolichoectatic vertebral artery by transposition
and interposition of Teflon in 1985.” Following these 2
early descriptions of Vertebral Artery Medullary Com-
pression Syndromes (VAMCS), there have been about 33
reports of MCS reported till now with varying symptom-
atology (Table 1). The atypical symptoms other than
hemiparesis and hypertension ascribed to VAMCS are
Cranial neuropathies,'’ palatal myoclonus,'' diplopia,"”
quadriplegia,® episodic dysarthria,'* respiratory failure, °
hypoesthesia,16 and rare variant syndromes like Opalski]7
and Rabbit syndromes.'® Our patient had long standing
dizziness and nystagmus most likely due to the compres-
sion of the vestibular nuclei and its connections. The sub-
strates of symptoms responsible for most of described
cases lie in the medulla and its connections with the
vital brainstem nuclei. In our patient the symptoms
could be mostly attributed to the involvement of the ves-
tibular nucleus and its connections with the cerebellum,
or central otolithic organs. Nystagmus usually occurs in
patients with vestibular disturbances. Many authors
have in the past had described patient with downbeat
nystagmus with medullary compression syndrome due

to aberrant vertebral artery.'””" In our patient, inspite of
severe compression the symptoms were restricted to
involvement of vestibular nucleus without any pyrami-
dal or cerebellar signs. In a largest series of patients with
VAMCS, Savitz et al, noted that there was poor correla-
tion between the imaging and clinical findings.”> The
external compression of the brainstem coupled with the
deep perforator ischemia has been postulated to be path-
ogenesis of symptoms in VAMCS. In a study by Passera
et al, it was shown that in compression syndromes
related to the vertebrobasilar system the symptoms can
be subtle and may not be detected clinically. However,
they emphasized that signs of early brainstem malfunc-
tion may be detected early through electrophysiological
studies. Prolongation of blink reflex, abnormalities in
motor evoked potentials, and brainstem auditory evoked
potentials have been shown to act as a guide in deciding
for both intervention as well as follow-up in relatively
asymptomatic patients.” One Of most interesting symp-
tom that has been extensively described and studied in
VAMCS is hypertension and its substrates. Janetta et al,
in their baboon model described inducible hypertension
by passing a balloon system connected from aorta to left
ventrolateral medulla in the region of olive and inflating
it in a pulsatile fashion.”* Further, more evidence sur-
faced in the postmortem studies of patients with essen-
tial hypertension in which Naraghi et al, observed a
higher incidence of vascular conflicts in the region of the
root entry zone of vagus nerve.”” Later on, Janetta et al,
in their series went on to successfully manage 12 patients
with essential hypertension with microvascular decom-
pression. In these series, only 3 had a demonstrable
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Table 1. A summary of articles published till now about verte-
bral artery compression syndrome and the patient symptoms

Fein® et al (1980)
Kim” et.al., (1985)
Maruyama™ et al (1989)

Kobayashi*® et al (1992)
Himi'? et.al., (1995)
Murata* et al (1995)

J anettaz(’ et al (1998)
Levy” et al (1998)
Hongo'” et al (1999)

Meyer'' et al (2000)
Salvi®! et al (2000)
Lee”® et al (2001)
Takano™ et al (2001)

Ubogu'? et al (2002)
Koyama44 et al (2002)

Ishikawa® et al (2004)
Akimura™ et al (2005)
Tomasella® et al (2005)
Chan™ et al (2005)
Haangi™ et al (2009)
Hongo*' et al (2009)
Haubrich'* et al (2010)
Koguchi’® et al (2011)
Dembo'” et al (2013)
Kamada™® et al (2013)
Nakahara'” et al (2014)

Betgeri '* et al (2015)
Park'® et al (2016)
Moon’! et al (2016)
Sadashiva®’ et al (2016)
Savitz?? et al (2016)

Ren’® et al (2017)
Lombarski'® et al (2018)

Hypertension

Hemiparesis

Unsteadiness of gait, numb-
ness of limbs

Hemiparesis

Downbeat nystagmus

Progressive tetraparesis,
Sensory disturbances in all
4 limbs

Hypertension

Hypertension

Hemiparesis, cranial nerve
dysfunction

Palatal myoclonus

Hypertension, hemiparesis

Downbeat nystagmus

Mild hemiparesis, headache,
and facial hypoesthesia

Diplopia, quadriparesis

Quadriparesis,
unconsciousness

Hypertension, diziness

Hypertension

Dysphagia, paraparesis

Hypertension

Hypertension, hypoesthesia

Hemiparesis and gait ataxia

Episodic dysarthria

Respiratory failure

Opalski syndrome

Paraparesis

Respiratory failure,
dysphagia

Spastic quadriparesis

Rabbit syndrome

Downbeat nystagmus

Quadriparesis

Hypertension, tinnitus,
hoarseness, weakness

Hemiparesis

Hypoesthesis, hemiparesis

neurovascular conflict on preoperative MRI. Hence,
thereafter it was demonstrated that not only large arter-
ies but also smaller arteries in the ventrolateral medulla
can induce hypertension.”” The management of VAMCS
can be both surgical as well as medical. In the largest
case series by Savitz et al, demonstrated resolution of
symptoms with anticoagulants. Only 2 patients in their
series underwent surgery. In our patient, labyrinthine
sedatives were prescribed for a long time before he came
to us. But since his symptoms were progressive, we
decided to do a macrovascular decompression. In a
study by Grasso et al, it was suggested that during deal-
ing with MCS the offending vessels needed to be
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Figure 4. Post operative MRI brain plain T2W image. Thin CSF filled
space (white arrow) between the ecstatic vertebral artery and the brainstem.

identified accurately. The membranes around the neural
and vascular structures should be dissected meticu-
lously. The vessels to be mobilized should be inspected
for perforators before attempting mobilization. A separa-
tion of at least 5 mm was recommended distance
between VA and brainstem as the objective of the sur-
gery in VAMCS.” In our patient there were several deep
perforators were found on the VA precluding a wide
transposition. The decompression was attempted by
marginal transposition of the VA to the basal dura with
the help of fibrin glue as well as interposition of Teflon
graft between the medulla and the vertebral artery.
Transposition of vessels with sling surgeries are also a
viable option in VAMCS.”**’ The outcome of macrovas-
cular decompression in cases of VAMCS can be dramatic
with appropriate surgery. Marked resolution of symp-
toms has been reported within a matter of months. This
can be well appreciated in the reports of MCS causing
respiratory paralysis where patients were weaned off the
ventilator and breath normally after medullary decom-
pression.15 In our review of literature, we noted that
among 33 reports nearly 50% managed conservatively
had either no change or worsening in their symptom.
Whereas those managed surgically, nearly 80% has good
resolution of symptoms.

Conclusion

VAMCS is a rare syndrome with varied presentations
related to either vestibular, cerebellar or pyramidal systems.
Most often clinic-radiological findings may vary. The defini-
tive management is by macrovascular decompression.
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