
 
III./8.4.3.: Vascular diseases of the spinal cord

rare disorders, difficult
diagnosis

Compared to the high prevalence of cerebrovascular disorders,
vascular disorders of the spinal cord are rare. Non-specific clinical
signs and insidious development of spinal vascular diseases make the
diagnosis more difficult, even with modern imaging techniques.
However, full recovery is possible in some of these disorders if
treated in time.
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Vascular anatomy

Review the vascular
anatomy of the spinal cord

The blood supply of the spinal cord is provided by longitudinal spinal
arteries, segmental radicular arteries and anastomoses (vasocorona)
between the two vascular systems. The single anterior spinal artery
provides blood supply for the anterior two thirds of the spinal cord.
The double posterior spinal arteries are less important in the blood
supply of the spinal cord, and their disorders are rare. Radicular
arteries originate from the aorta or the intercostal arteries. The most
important radicular artery is the major radicular artery
(Adamkiewicz), which emerges between the Th9-12 vertebrae.
Vascular border zones are also present in the spinal cord (Th4-8,
Th8-10), which are highly sensitive for global ischemia. Venous
drainage of the spinal space is done by the internal and external spinal
venous plexus.

Ischemic disorders of the spinal cord
Anterior two-thirds of the
spinal cord

Posterior column

Acute infarcts in the spinal cord are rare, mostly occurring in the
region of the anterior spinal artery (anterior spinal artery
syndrome). The symptoms depend on the level and degree of
occlusion. Since two thirds of the anterior part of the spinal cord are
damaged, all ascending and descending pathways are affected at the
given level, and also causing segmental motor and sensory
impairments. Local pain, flaccid then spastic hemi- or quadriparesis
(corticospinal pathway), segmental peripheral motor deficit (lower
motoneuron lesion) and dissociated sensory loss are the typical
symptoms of this disorder.

The posterior spinal artery syndrome is extremely rare; the leading
sign is the sudden loss of proprioception (dorsal column damage),
while spinothalamic sensation is spared.

Causes
Risk factors for spinal ischemia are similar to those of
cerebrovascular disorders. A rare, but fairly typical cause is the
compressive occlusion of the anterior spinal artery. In this case, a
medial intervertebral discal herniation causes ventral narrowing of the
spinal canal and compresses the anterior spinal artery without spinal
cord compression. The result is an extensive spinal cord ischemia,
despite the relatively small space-occupying effect of the discal
herniation.



high venous blood pressure

Spinal arterio-venous malformation (AVM) – chronic ischemia

Vascular malformations in the spinal canal (dural arterio-venous
fistula, malformation) - due to the shunting effect – lead to elevated
venous pressure and chronic ischemia. The symptoms are insidiously
developing paraparesis, sensory loss, autonomic dysfunction, and
back pain, which are similar to the signs of a spinal tumor or
syringomyelia.

Diagnosis of spinal vascular disorders
MRI is the ideal tool for the diagnosis of spinal vascular disorders.
While the vascular spinal cord lesion is well detected by the MRI, the
occluded artery is often hidden. MRI shows only abnormal arterial
voids around the spinal cord in case of vascular malformations; for
further diagnosis, angiography should be performed. The differential
diagnosis of spinal ischemia includes transverse myelitis, spinal cord
compression, intramedullary tumor and subacute combined system
degeneration.

Fig. 13: Spinal arterio-venous malformation on MRI, seen as signal voids around the
spinal cord.

In spinal arterio-venous malformations, catheter angiography is
needed for the final diagnosis and also for treatment.

Treatment, prognosis
The treatment for acute spinal ischemic lesions is limited, and
prognosis is generally poor. Twenty-two percent of patients die, 24%
of them become permanently disabled, and only 19% recover with
good results. Therapy is similar to that of cerebrovascular disorders.

The treatment of chronic ischemia caused by a spinal arterio-venous
malformation is different. It may be treated by endovascular
intervention, progression may be halted, and even recovery occurs in
some cases.

Spinal hemorrhage

classification according to
localization

Hemorrhages in the spinal space are very rare. Subdural, epidural,
subarachnoid or intramedullary hemorrhages are seen. Similar factors
are responsible for spinal hemorrhages as for cerebrovascular
bleedings. Symptoms are non-specific and similar to the symptoms of
other spinal space-occupying lesions. Diagnosis is based on MRI or
CT examination.



Venous origin!

Spinal epidural hemorrhage

Spinal epidural hemorrhage is usually of venous origin, caused by
trauma or medical intervention (lumbar or epidural puncture). Acute,
severe pain, bilateral radicular signs and signs of spinal cord
compression are the leading symptoms.

Fig. 14: MRI image of a spinal epidural hemorrhage compressing the spinal cord

Spinal subdural hemorrhage

Spinal subdural hemorrhage has an acute and chronic form. It causes
progressive paraparesis, sensory loss, autonomic dysfunction and
back pain. Trauma is not necessary, it is often caused by vascular
malformations or anticoagulant treatment.

Fig. 15: Spinal subdural hematoma on MRI. The lesion spans a longer spinal segment,
but the space-occupying effect is less pronounced

Provoking factors Spinal subarachnoid hemorrhage

Symptoms are similar to
the intracranial form

Spinal subarachnoid hemorrhage is a rare and rarely diagnosed
disease. Its symptoms are similar to the symptoms of intracranial
subarachnoid hemorrhage, but the back pain is more pronounced in
the spinal form. It is caused by an arterio-venous malformation or
angioma; rare causes include aneurysm, arterial dissection or
anticoagulant treatment. The diagnosis is based on lumbar puncture,
spinal MRI or angiography. The diagnosis of spinal subarachnoid
hemorrhage is based on symptoms typical of subarachnoid
hemorrhage with negative MRI and a hemorrhagic lumbar puncture.

Spinal intramedullary hemorrhage

Spinal intramedullary hemorrhage is characterized by acute spinal
shock and stabbing back pain. Causes include spinal trauma, AV
malformation, spinal cavernoma or anticoagulant treatment. Syrinx



and tumor are rare causes.

Treatment

The treatment for extramedullary, space-occupying, hemorrhagic
lesions is surgical, while intramedullary lesions are treated
conservatively.


