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Abstract

Purpose  The purpose of this study is to justify a new
concept of the pathogenesis of secondary changes in the
cervical spinal cord, and s correlation with the depth of
development of neurclogical disorders in spinal injury.
Methoels Standard  magnetic  resonance  imaging  ox-
amination and angiography of the cervical and vertebral
arteries of four patients were performed 1o diagnose the
prevalence rate of ischemia and edema. and examine the
spinal cord vasculature, Correlation of the data obtained
with the neurological status was performed,

Results Collateral circulation is most apparent in the
upper-cervical region, above the C4 venebra, Following
occlusion of the vertebral artery, the circulation above the
C4 weriebra is performed by collmerals of the ascending
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cervical artery, With extensive damage 1o the spinal cord,
the imtensity of edema and ischemia can be regarded as the
effect of damage to radicular medullary arteries. which are
injured in the interverehral foramen., Secondary changes of
the spinal cord are most apparent by impaired circulation in
the artery of cervical enlargement.

Cemrelisions  Collateral circulation is a significant factor
that lirnats the damage to the cervical spinal cord. Tmpaired
circulation in the artery of cervical emlargement is sig-
nilicant in extension of perifocal ischemia, The appearance
of early arteriovenous shunting in the region of @ primary
spinal cord injury (contusion focus) by angiography is
pathognomonic, The data obined open a perspective for
the endovascular treatment of spinal cord injury.
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Introduction

According 1o previously published siudies, the main factors
in the pathogenesis of spinal cord injury are attributed 1o
primary and secondary mechanism. Primary spinal cord in-
jury occurs at the time of the initial trauma or damage,
forming a zone of spinal cord contusion. Disorders can be
found in the local vasculature, causing edema and hemor-
rhage. In the damaged area. paralysis of motor, sensory and
autonomic neuronal functions can oceur. Vascular dys-
function, ischemia, glutamatergic excitotoxicity, inflamma-
tion and apoptosis also develop in the perifocal zone [1-3].

In our opinion, one of the leading mechanisms in the
formation of secondary injury and s exiensiveness is
vascular dysfunction, which occurs not in the area of the
spinal cord injury, but in blood vessels supplying the spinal
in the branches of the veriebral, ascending, and
deep cervical arteries.

Through a worldwide liwerature search, we did not
identify one detailed clinical description of the features of
impaired circulation in spinal injury. Based on the funda-
mental experimental studies of G, Lazont et al. on vascu-
larization and hemodynamics of the spinal cord, we have
conducted a clinical smdy of impaired circulation in the
cervical spine and spinal cord as a result of injury, and we
have defined the role of collateral circulation in this type of
pathology [6-8]. Based on the results obtained, correlation
of vascular disorders with the severity of spinal cord

cord, i.e.,

ischemia and the severity of the patients has also been
conducted.

Materials and methods

From May to August of 2014, we examined four patients
wilth cervical spinal trauma. All patients were men, aged
20-62. We performed standard magnetic resonance imag-
ing (MRI} of the affected spinal area and selective an-
giography of the cervical and wvenicbral areries to
determine the extent of damage o the medullary region,
spinal cord compression, the prevalence rate of ischemia
and edema, and vaseularization of the spinal cord. The
studies were conducted from day 1 1o day 30 post-injury.
Meurological impairment on the American Spinal Injury
Association (ASIA) scale comesponded 10 A in two pa-
tients and [ in remaining two patients.

Case reports
Case 1

We conducted a study of the collateral eirculation of the
wvertehral areries in a patient with spinal trawma, spinal
cord injury, and dislocation fracture of C4-C5. The
uniqueness of the study 15 in the visualization of col-
lateral circulation following ocelusion of both venebral
arteries. Clinically, the patient did not show any siem
disorders with impaired vital functions, and werte-
brobasilar  insufficiency was not evident. Collateral

Fig. 1 Magneic resomance imaging of Case 1. A dislocation fracture of C4-C35 can be observed, along with myelopathy at the level of C4-C5,

@ Saginal view, b Axial view
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