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Background. The study of the influence of various factors on the course of recovery of neurological disorders
in children with spinal cord injuries is an important and relevant problem. The main causes of thoracic and
lumbar injuries of the spine in children are road accidents and catatraumas. Anatomical and physiological
features of the spine and spinal cord in children have a significant influence on the nature of spinal cord
injury, clinical manifestations of the injury, and method of treatment. The degree of spinal canal deformity at
the level of the damaged segment is directly proportional to the severity of the neurological disorder. The time
between injury to when surgery is performed will strongly influence the nature and course of recovery of motor
functions.

Aim. To assess the influence of different factors in pediatric patients with complicated injuries of the spine at the
thoracic and thoracolumbar levels on the recovery of neurological disorders.

Materials and methods. The analysis of results of the surgical treatment of 36 children (24 boys and 12 girls)
aged 3-17 years with damage to the spine and spinal cord in the thoracic spine and thoracolumbar junction,
accompanied with neurological deficit in the form of central or peripheral paresis and paralysis, was
performed. All patients underwent surgical intervention depending on the type and extent of damage. Clinical
methods (i.e., detailed neurological examination) as well as X-ray, CT, and MRI were used as diagnostic
methods.

Results. The study revealed that the most severe damage concerning neurological disorders in children with spinal
cord injury occurs in the thoracic spine. The extent of neurological changes depends not only on the level of
damage to the spinal column but also on the magnitude of spinal canal stenosis. Surgery performed in the first

hours of the injury leads to a more rapid and full recovery of the neurological deficit.

Conclusion. Therefore, this study found that several
factors influence the recovery of neurological disorders
in children with spinal cord injury: timing of surgery,

localization of the injury, spinal stenosis, the nature

of lesions of the spinal cord, and the elements involved.

Keywords: spinal trauma and spinal cord trauma in children, spinal cord injury, ASIA scale, spinal surgery.

Introduction

According to the Russian literature, the incidence
of all spinal injuries in children is reported to be
1%-10%, with a range from 1.9 to 19.9 cases per
million children [1]. Statistics from children’s
hospitals in St. Petersburg between 2012 and 2013
indicate that from 900 to 1100 children annually
suffer from spinal fractures of different locations,
with unstable and complicated spinal injuries
accounting for 2%-3% [2]. Concomitant injury of
the spine and spinal cord in children occurs in 2%-
5% of the total number of severe spinal injuries;
however, according to other authors, spinal fractures
in pediatric patients are accompanied by one kind
of spinal cord injury or another in 20%-34.5%.

This contradicts the presumed rarity of complicated
spinal fractures in children [3].

Neurological symptoms, which occur with
spinal cord injury in the thoracic and lumbar spine,
are very diverse and depend on many factors: the
exact nature of the spinal fracture, the degree of
spinal stenosis, the severity of spinal cord and its
roots’ injury (concussion, contusion, compression,
hemorrhachis), as well as the timing of surgical
treatment. The relationship between these factors
can affect recovery after surgical intervention for
neurological disorders.

Dysfunction of spinal tracts in the thoracic
spine, zone of lumbar enlargement, cauda equina,
and spinal roots may be observed as a result of
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trauma as a direct result of injury, compression with
bone fragments of the injured vertebral bodies, and
dislocation of disc fragments to the spinal canal.
Furthermore, subsequent development of vascular
disorders also influences the development and
progression of neurological impairment [4].

According to the literature, patients with injury
localized in the thoracic spine have the most
severe neurological disorders because of the unique
anatomic features of this spinal segment structure
[4]. The distinguishing features of this spinal region
are narrowness of the spinal canal and a limited
(slit) space between its walls and the dural sac. As
a result, even a relatively small compression with
bone fragments or intervertebral disk substance
may lead to pronounced neurological deterioration.

The extent of spinal canal deformation at the
level of the injured segment directly influences the
intensity of neurological disorders. For instance,
severe neurological disorders in the form of
complete dysfunction of spinal cord conduction are
observed in spinal kyphosis over 200 degrees and in
horizontal dislocation of vertebral body fragments
at least 6 mm in dislocation fractures [5].

The time passed from initial onset to surgical
intervention has a significant effect on the nature
of neurological disorders and recovery of motor
functions. Some authors propose that early surgical
intervention after injury has no influence on the
rates of neurological impairment recovery, and
conversely, may lead to deterioration. Furthermore,
there is also no agreement on the definition of time
limits for early surgical treatment. Asawma et al.
considers the first 4 weeks after the injury as the
early period for surgical treatment [6], Farmer et al.
the first 5 days [7], Vaccaro and S. Mirsa the first
3 days (72 h) [8-9], and Wagner and Chehrazi the
first 8 h from the moment of injury [10].

For comparison, Vaccaro et al. revealed no
difference in neurologic outcomes between a group
of patients with cervical spine injury who were
operated on within the first 72 h from the moment
of injury and a group of patients who were operated
on 5 days after injury [8]. To evaluate the effect
of persistent compression of the spinal cord on
functional neurologic recovery after the spine and
spinal cord injury, Wagner and Chehrazi reviewed
44 cases with injury at vertebral levels S3-S7
[10]. They evaluated the nature of neurological
disorder intensity with the degree of spinal stenosis

and the time of surgical intervention from the
moment of injury. In the first group of patients,
the decompression and stabilization of the injured
vertebral segments were performed in the first
8 h from the moment of injury, and the surgical
treatment was conducted within 48 h in the second
group. The results were evaluated immediately
after the intervention and 1 year thereafter. The
neurological impairment present at admission
completely correlated with the degree of spinal
stenosis; however, no significant difference in the
course of neurological disorder regression in both
studied groups was revealed. The authors concluded
that the primary spinal cord and spine injury remains
the key factor that defines neurological outcome for
any given patient. Fehlings et al. propose that there
are no generally accepted standards for the role and
timing of surgical decompression, but at the same
time, they state that early surgical intervention (up
to 24 h) should be performed in those patients who
have pronounced neurological symptoms [11].

Bohlman and Anderson presented the results of
analysis for 58 operations in a delayed period (from
1 month to 9 years since the moment of injury) in
patients with spine and spinal cord injuries. In the
study group, 29 patients started walking after the
operation, and 6 patients who had walked before
the operation started to ambulate much better
[12]. Only nine of them showed no improvement
in neurological state; however, the authors do
not indicate at what time after the operation
the improvement occurred. They also state that
improvement may occur without any operation.

Aganesov et al. propose that the efficacy of
surgical treatment in complicated spinal injury
during acute and early periods mostly depends on
the timing of surgical intervention; they emphasize
rapid decompression and stabilization of the injured
vertebro-motor segment [1].

Spinal cord ischemia is an integral part of
traumatic injury. Compression of spinal cord
vessels without traumatic injury of cells leads to
ischemic necrosis, development of an inflammatory
reaction, and induces apoptosis. Following 180-
min compression of spinal cord vessels, completely
irreversible changes in neurons occur [13].
According to Lutsik, in spinal cord compression, as
a rule, the main vessels are compressed, particularly
the anterior spinal artery and branching central
spinal cord arteries [14]. This dictates the necessity
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to perform decompression as soon as possible;
otherwise, irreversible changes in the spinal cord
may occur. A quantitative analysis of acute axonal
pathology in experimental contusion of the spinal
cord shows the general tendency in injury: within 15
min, the grey matter is injured, and the white matter
becomes involved within 4 h. Slow development of
white matter injury gives a therapeutic window for
slowing the pathological process [15].

Our study objective was to evaluate the
influence of different factors on neurological
disorder progression in children with spine and
spinal cord injury in the thoracic spine and in the
thoracolumbar transition zone.

Material and methods

An analysis of surgical treatment outcomes was
conducted in 36 children (24 boys and 12 girls) at
the ages of 3-17 years. Patients presented with spine
and spinal cord injuries in the thoracic spine and
the thoracolumbar transition zone accompanied
by neurological disorders in the form of central or
peripheral paresis and paralysis. Patients over 11
years accounted for 77.8% of the total number of
patients (table 1).

The main causes of spine and spinal cord injuries
in children were motor vehicle collisions in 19 cases
(52.8%) and catatrauma in 17 (47.2%).

For all patients in this study, detailed neurological
examinations, radiography of the injured spine
segment, and computer and magnetic resonance
imaging data were collected. The evaluation of spinal
stenosis was performed by axial and sagittal scans
of computer imaging with mathematical calculation
of the data obtained. For the purpose of maximum
standardization of the clinical study results, the ASIA
scale developed by American Spinal Injury Association
and included score evaluation of muscular force and
sensitivity (tactile and pain) was used [16].

According to the data represented in Table 2,
it was determined that, in 36 patients, 16 patients
had an initial level of type A neurological disorder,
14 patients had type B, 4 patients had type C, and
in 2 patients, neurological impairment complied
with type D based on the ASIA scale. It is also
necessary to emphasize that a syndrome of complete
dysfunction in spinal cord conduction was revealed
in 12 patients with spine and spinal cord injury at
the thoracic spine level and in 4 children with an
injury in the thoracolumbar transition zone.

To evaluate the nature of spinal fractures, the
classification system of Magerl et al. was used [17].
Fractures of type A3 were revealed in 18 (50%), type
B in 2 (5.6%), and type C in 16 (44.4%) children. The
spinal injuries were distributed as follows: thoracic
spine in 16 (44.4%) patients and thoracolumbar
transition (Th10-L2) in 20 (55.6%) patients.

Table 1
Distribution of patients with complicated injuries in the thoracic spine and the thoracolumbar transition zone by age
Age 3-7 years old 7-11 years old 11-17 years old Total
Boys 4 4 16 24 (66,7 %)
Girls - - 12 12 (33,3 %)
Total 4 (11,1 %) 4 (11,1 %) 28 (77,8 %) 36 (100 %)

Table 2

Distribution of patients with complicated spinal injuries depending on the type of neurological disorders

and injury localization

Type of neurological disorders based on the ASIA
Groups Injury localization scale Total

A B C D

I Thoracic 2 - - - 8
Thoracolumbar - - -

I Thoracic - - - - 4
Thoracolumbar 2 - - 2

I Thoracic 2 - - - 8
Thoracolumbar - 2 4 -

v Thoracic 8 4 - 16
Thoracolumbar 2 2 - -

B Thoracic 12 4 - - 16

cero Thoracolumbar 4 10 4 2 20
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Surgical intervention was performed in all
patients using combined or dorsal access with
fixation of the injured vertebromotor segment
and decompression of spinal cord structures and
surrounding elements [2, 3, 4]. In patients with
injuries of types A and B by the Magerl classification,
surgical intervention was performed simultaneously
using two access points. Using dorsal access,
posterior indirect reposition and stabilization
of the injured vertebral-motor segment with
posterior local spondylosyndesis were performed.
Decompression of the spinal cord and surrounding
elements was performed using anterior lateral
thoracic, lumbotomic, or thoracophrenolumbotomic
access through the removal of bone fragments of
the broken vertebra, spinal anatomy restitution, and
reconstruction of anterior and median columns at
this pyramesh level combined with bone grafting.
In fractures of type C, surgical intervention was
completely performed using posterior access. The
objective of the operation was to eliminate all forms
of vertebrae dislocation in the injured vertebral-
motor segment by means of multiple-seated
hardware and restoration of the injured vertebral
segment to the physiologically normal position both
in frontal and sagittal planes. This was performed
following spinal cord decompression and spinal
canal revision. The operation was completed with
the formation of vertebral fusion and posterior local
spondylodesis.

Following hospitalization, all patients with
neurological disorders received hormonal
therapy according to recommendations by the
NASCIS-I protocol: bolus dosing of 30 mg/kg of
methyprednisolone in the first 6 h, then 5.4 mg/kg
per hour during the next 23 h.

After the operation was completed, patients
continued to receive methylprednisolone at a
dosage of 5.4 mg/kg per hour for the next 48 h.
In the early postoperative period under stable
hemodynamic conditions, the following procedures
were conducted:

1. Dehydration therapy (Lasix 2-3 mg/kg per
day in 3-4 doses),

2. Anticoagulation reversal (Dicynone 3-7 mg/kg
four times a day),

3. Around 2-3 days after the operation, vasoactive
agents were prescribed (Nimotop 5-10 ml/h
for 10-14 days),

4. Vitamins B supplementation (Neuromultivit).

Therapy with vasoactive agents was administered
if there was no risk of continued bleeding, and
patient hemodynamics remained stable.

In addition, all patients received intensive medical
rehabilitation, which included passive therapeutic
exercises (several times a day), limb massage,
special positioning, and motor rehabilitation using
mechanotherapy and multirobot systems.

The average duration of hospital treatment for
patients with complicated spinal injuries in the
thoracic spine and thoracolumbar transition was
24 days. Children were subsequently transferred
to rehabilitation centers where they could continue
their medical rehabilitation. After discharge from
the hospital, the patients continued to receive drug
therapy.

During the study, the influence of different factors
in pediatric patients with spine and spinal cord injury
on changes in neurological disorders after surgical
treatment was evaluated. The multifactor evaluation
in patients with complicated spinal injuries in the
thoracic spine and thoracolumbar transition zone
was conducted based on the following criteria:

- intensity of neurological disorders depending on
the level of injury,

- time of surgical intervention from the moment of
the injury,

- changes in neurological disorders after the
operation (based on the ASIA scale).

Monitoring of changes in neurological state was
conducted at the early postoperative period (daily
during 1 week, thereafter once every 2-3 days during
the whole period of the patient’s hospitalization).
Subsequently, the patients were examined once
every 6 months, with necessary registration of the
neurological examination data in the spinal injury
protocol. Long-term treatment outcomes were
monitored within a 5-year period in all patients.

Results

During the study, it was revealed that spinal
fractures in the thoracic spine result in more
severe spinal cord injuries in terms of neurological
disorders. In 16 patients with localization of the
injury in the thoracic segment, we observed the
most severe type of neurological deteriorations
(A and B based on the ASIA scale), with 12
patients showing type A and only 4 showing type
B. Twenty patients with localization of spinal injury
in the thoracolumbar transition zone showed all
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types of neurological disorders, from type A to
type D, with 50% (10 children) of patients having
type B neurological impairment based on the ASIA
scale.

The time from injury to the time of surgical
intervention in patients with spine and spinal cord
injuries varied from a few hours to 18 months. All
patients were thus divided into four groups. As can
be seen in Table 3, eight children were operated on
in the first 6-12 h after injury and four patients
in the acute period of vertebral-medullary injury
(from 12 h to 3 days). Eight patients underwent

surgical treatment in the early period after the
injury (from 3 days to 2 weeks) and 16 children in
the intermediate and late periods (from 14 days to
18 months).

Consequently, most of the patients were operated
on in the intermediate and last period after the
injury.

During surgical treatment, in all patients
with spine and spinal cord injuries, complete
improvement of spinal stenosis was achieved; thus,
there was spinal cord decompression and spinal
canal anatomy restitution (Table 4).

Table 3
Distribution of patients by the nature of spinal injury and the time of surgical treatment
Nature of injury Type A3 Type B Type C
Localization Thoraci Thoraco- | pp Thoraco- | pp Thoraco- Total
Time of Surgical treatment oracic lumbar oracic lumbar oracic lumbar
The first 6-12 h since injury
- 6 - - 2 - 8
(I group)
12 h-3 days (II group) - 2 - - - 2
3 days-14 days (III group) - 4 - - 2 2 8
Over 14 days(IV group) 4 2 2 - 6 2 16
Total 4 14 - 10 6 36
Table 4
Parameters of spinal stenosis before the operation and in the early postoperative period
) o Spinal canal stenosis, %
Groups Injury localization - -
Before the operation After the operation
Thoracic or 90 o 97 0
I 93,5+ 3,5
Thoracolumbar oT 73 mo 94 0
83,7 £ 6,7
I Thoracolumbar or 42 o 88 0
65,0 £ 22
Thoracic oT 96 mo 100 0
11 98,0 + 2,0
Thoracolumbar or 44 1o 82 0
53,7 + 18,2
Thoracic ot 18 mo 100 0
v 63,8 + 18,7
Thoracolumbar oT 46 mo 73 0
59,0 + 12,0

Notes: The table provides selective limit values and mean + standard deviations.

The spinal stenosis was more severe in group
I patients than the other groups and, on average,
equaled 93% in the thoracic spine and 84% in the
thoracolumbar transition zone.

Among children from all groups in the early
postoperative period, the neurological impairment
regression in the form of motor and sensitive
function (pain, tactile) recovery was revealed, on
average, by 1-2 scores on the ASIA scale during

neurological examination, with faster recovery of
pain sensitivity.

Neurological functions (motor and sensation)
improved on days 1-2 after surgical treatment
in patients from the first group when surgical
decompression was performed, on days 2-3 in
patients from the second group, on days 5-7 from
the third group, and in 4-5 months from the fourth
group. Faster recovery was observed in patients
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from the first group (six children) who had type B
neurological disorders based on the ASIA scale and
were operated on within the first 6-12 h after the
injury.

After evaluation of the long-term outcomes, the
following results were revealed:

Group 1. In six patients with an incomplete
disorder of spinal cord conduction, we found
pronounced changes in the form of significant
sensitivity disorder regression: their recovery to
the normal function (type E) was demonstrated in
three patients, whereas the level of pain and tactile
sensitivity increased, on average, by 18 scores from
the initial values in the other three patients. For
motor function, these patients showed an increase
of parameters, on average, by 26 scores from the
primary neurological examination data. In the later
period (5 years) after surgical treatment in children
from this group, motor parameters conformed
to 71 scores (from 50 to 100) and sensitivity
parameters to 85 scores (from 54 to 112); four
patients started to move without support, two of
them required additional devices. Two patients with
an initial level of neurological impairment which
conformed to type A showed no changes in their
clinical patterns. Lower paraplegia and bowel and
bladder dysfunction persisted.

Group 2. Two patients with an initial type D
disorder based on the ASIA scale showed complete
regression of neurological disorders. In two other
patients with initial neurological disorders of A type
based on the ASIA scale, no regression of neurological
symptoms was revealed. In the long-term period
post-spine and spinal cord injury, the mean values of
motor function conformed to 73 scores (50-97) and
95 of sensitivity function (78-112).

Group 3. Four of eight patients showed positive
changes, with the changes of neurological impairment
level from type C to type D, and two patients went
from type B to type D. Two children with type
A neurological disorders showed no regression.
In the long-term period after surgical treatment,
motor functions, on average, were evaluated
as 77 scores (from 50 to 93) and 91 scores on
sensitivity functions (from 38 to 107). The increase
of sensitivity parameters, on average, equaled 10
(from 6 to 15) scores and motor parameters were
19 (from 0 to 34) scores. By the 4th-5th year of the
follow-up period, the development of neurological
disorder recovery completely stopped.

Group 4. Patients from this group, with
incomplete disorders in spinal cord function, also
showed some improvement of neurological state
after the operation, but their rate was slower. Of
16 patients from this group, six children who
initially had type B of neurological disorders based
on the ASIA scale had regression to type C by the
2nd-3rd year of the follow-up period. Ten patients
with level A neurological impairment based on the
ASIA scale showed no positive changes in their
neurological state. Evaluation of motor functions
in the fourth group of patients conformed, on
average, to 59 scores (from 50 to 82) and 67 scores
in sensitivity functions (from 24 to 84).

Special attention should be paid to 16 patients
from all groups, whose neurological disorders were
initially evaluated as type A based on the ASIA scale.
Regardless of the timing of surgical treatment, these
patients did not regain the ability to freely move
their lower limbs. The development of sensitivity
functions was characterized by slow recovery in
the long-term period (over 2-3 years after surgical
treatment), but no more than by 5-8 scores from
the initial level.

DISCUSSION

According to our results, it was determined that
patients with spinal injury in the thoracic spine had
more severe neurological disorders than those with
fractures in the thoracolumbar transition zone. In
our opinion, this is directly related to the size of the
spinal canal in the thoracic spine, which is smaller
than the thoracolumbar segment. As a result, there
is limited space available for the spinal cord, and
in the case of spinal fractures, clinical intensity of
neurological disorders is more significant than in
inferior segments.

It has been previously suggested that earlier
surgical intervention in patients with spine and
spinal cord injury is associated with more rapid
and complete recovery of neurological disorders.
The exception is patients with type A neurological
impairment based on the ASIA scale, in whom we
observed no recovery of spinal cord motor function
in any case; however, we did see positive changes
in the sensitivity functions in children with type A
disorders who were operated on in the initial hours
after the injury, in the form of an increase of scores
on the ASIA scale.
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Patients from the first group before surgery
had the most pronounced spinal stenosis among
all groups of patients, which on average was
93.5 £ 3.5% in the thoracic spine and 83.7 + 6.7%
in the thoracolumbar transition zone. This group
of patients showed pronounced neurological
disorders of type A (2) and B (6) based on the
ASIA scale. In our opinion, absence of neurological
disorder progression in this group of patients
with type A injury was due to the level of injury
(thoracic vertebra), pronounced spinal stenosis
at this level, and functional discontinuance of the
spinal cord.

Patients from this group with type B
neurological impairment after surgical intervention
had significantly higher regression of neurological
disorders than the other study groups. Furthermore,
it was determined that the recovery of motor and
sensitivity functions occurred at higher rates (on
the 1st-2nd day after the operation). Such positive
changes in children from the first group may be
explained by early decompression of the spinal cord
and its elements combined with stabilization of the
injured vertebral-motor segment. In our opinion, it
was compression of spinal cord and its elements by
bone splinters of vertebral bodies in this group of
patients that was the main reason for neurological
disorders. The conducted surgical operation during
the initial few hours after injury allowed not only the
removal of the cause of spinal cord compression but
also the ability to restore the anatomy of spinal canal as
well as preventing edema, circulatory disorders, and
development of secondary pathological irreversible
processes.

Patients from the second group had less
pronounced spinal stenosis after the injury
(65.0 £ 22) compared with patients from the first
group. This fact also conformed to the variants of
neurological disorders- type A (2) and D (2) based
on the ASIA scale.

In two patients with type A neurological
disorders based on the ASIA scale, the absence
of motor and sensitivity functional recovery was
related to the pronounced spinal canal stenosis
(on average 87%) at the level of the thoracolumbar
transition and severity of the spinal cord injury.

In spite of the delayed surgical operation in
this group of patients, complete regression of
neurological impairment was observed in two
children with type D disorders; however, the

rates of recovery were slower (on the 2d-3 day
after the operation) than those observed in the
first group of patients. In our opinion, recovery
of neurological disorders in these patients was
related to the insignificant impairment (type D)
and the level of spinal cord injury (thoracolumbar
transition).

Patients from the third group, prior to surgery,
had spinal stenosis of 98.0 + 2.0 in the thoracic
spine and 53.7 £ 18.2 in the thoracolumbar
transition zone. The extent of canal stenosis in the
thoracolumbar transition zone in this group of
patients was the smallest among all groups. This
group of patients showed the following types of
neurological disorders based on the ASIA scale:
A (2), B (2), and C (4). Such types of impairment
may be explained not only by the level and extent
of spinal stenosis but also by the occurrence of
edema and secondary pathological processes in the
spinal cord. Patients from this group with type A
neurological disorders showed no recovery of both
motor and sensitivity spinal cord function. Delayed
surgical intervention led to slow (on days 5-7 after
the operation) regression of neurological impairment
and insignificant changes in patients with type
B (2) and C (4) neurological disorders. These
patients showed transition from the initial level of
neurological impairment before the operation to
level D; they also exhibited complete cessation of
positive changes in recovery by the 4"-5t% year after
surgery. In our opinion, such changes in neurological
disorders were mostly related to the small size of
spinal stenosis in the thoracolumbar transition zone
(in this zone, one can observe injuries of types B
and C) immediately after the injury, which was
completely eliminated during the course of surgical
intervention.

Patients from the fourth group had a spinal
stenosis of 63.8 + 18.7 in the thoracic spine and of
59.0 £ 12.0 in the thoracolumbar transition zone.
Among all other groups, this category of patients
showed the smallest degree of spinal stenosis. These
patients as well as patients from the first group
showed pronounced neurological disorders of type
A (10) and B (6) based on the ASIA scale. Taking
into account less pronounced spinal stenosis in
this group of patients, we may assume that the
neurological disorders were not solely a result of
compression of the spinal cord and its elements
by bone fragments of vertebral bodies. We suggest
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that the main causes of neurological impairment
in this period after the injury were due to vascular
disorders and secondary pathological processes that
occurred in the spinal cord. These changes and
delayed surgical operation led to no positive changes
of neurological disorders in any patient with a type
A neurological disorder. In our opinion, it was
due to the severity of the spinal cord injury and
irreversible pathophysiological changes occurring
as a result of the injury. The exception was six
patients who progressed from type B neurological
impairment to type C only by the 2d-3rd year after
surgery.

Patients from all groups with type A
neurological disorder showed no recovery of motor
function. This can be explained by the severity and
intensity of the spinal cord injury. Slow recovery
of sensitivity functions was seen in patients with
complete injury of the spinal cord (type A) in the
long-term follow-up period. This is most likely
related to neuroplasticity and adaptative potential
of the spinal cord in pediatric patients.

CONCLUSION

We determined that the most severe injuries,
from a neurological point of view, occurred in
children with spine and spinal cord injuries from
thoracic spine fractures. The nature of neurological
changes depends not only on the level of the
vertebral injury but also correlates with the extent
of spinal stenosis. Surgical intervention during
the first few hours after the injury leads to more
rapid and adequate recovery of neurological
functions. Surgery should be accompanied by
complete elimination of all causes of spinal cord
compression, restoration of spinal canal anatomy
and physiological profiles at the level of the injured
vertebro-motor segment, and stable fixation in the
long-term follow-up periods. Timely elimination of
spinal cord compression during the first 6-12 h after
injury leads to successful recovery of spinal cord
functions and regression of neurological disorders.
Functional recovery of even a single segment of the
spinal cord significantly improves social adaptation
and quality of life in patients who experience a
spinal cord injury.
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AHAAU3 BAUAHUSA PASANYHbIX ®AKTOPOB HA AMHAMUKY
HEBPOAOTUYECKUX HAPYLUEHUN Y AETEMN
C NMO3BOHOYHO-CMMTIMHHOMO3roBOM TPABMOM

© Baunoypaweunu A.I., Conoxuna J.I0., Koxywun [].H., benanuuxoe C.M.

OI'BY «<HMOWM um. M. Typuepa» Munsnpasa Poccun, Cankr-IletepOypr

AKTyanbHOCTD. JI3yyeHue BIMAHUA Pa3INMYHbIX (PAKTOPOB HAa JMHAMUKY BOCCTAHOBIEHUSA HEBPOIOIMYECKNUX
HapyLIeHNUl y JeTeil ¢ MO3BOHOYHO-CIMHHOMO3IOBOIl TPaBMOIl AB/IAETCA Ba)KHOI M aKTyalbHOI MPOOIeMOit.
OCHOBHBIMI NPUYMHAMM MOBPEXAEHUI IPYAHOTO U MOACHUYHOTO OT/ENOB MO3BOHOYHNKA Yy JleTell ABIAITCA
JOPOKHO-TPAHCIOPTHbIE MPONCIIECTBUS U KaTaTpaBMbl. BospacTHbpie aHaTOMO-(u3nonornyeckmne oco6eHHOCTH
IO3BOHOYHMKA M CHMHHOIO MO3Ta y [leTell OKa3bIBAIOT CYIleCTBEHHOE BIMAHME HAa XapaKTep MOBpeXKJeHU
CHMHHOTO MO3Ta, KIMHIYeCKIe NPOsBIeHNs TPAaBMBI, a CIeOBaTeNbHO, I Ha BBIOOP NeveOHOI TAaKTUKN. Bemmunna
medopManyy MO3BOHOYHOTO KaHajda Ha YPOBHe NMOBPEXJAEHHOTO CerMEHTAa NPSIMO IPONOPIVIOHATBHO BINSET
Ha BBIPa)KEHHOCTb HEBPOIOrMYecKuX HapymeHuii. Ha xapakrep HeBpOTOTMYeCKMX HApYLIeHMIT M AUHAMUKY
BOCCTAHOBJIEHNS ABUTATeTbHBIX (QYHKIUII CylleCTBEHHOEe BIMAHNE OKa3BIBAIOT CPOKM ONEPATUBHOIO JTEeYEHN,
Npoulefuie OT MOMEHTa TPAaBMBblL.

Iens. OmeHuTs BAMAHUE PA3INMYHBIX (PAKTOPOB y MAIMEHTOB [EeTCKOrO BO3pacTa C OCIOKHEHHBIMN
NOBPEXAECHUAMN NMO3BOHOYHIKA HAa TPYAHOM M IPyJONOACHINYHOM YPOBHE Ha JMHAMMKY BOCCTAHOBIEHUS
HEeBPOTOTMYECKIX HapyIIeHUI].

Marepuanbl u MeTonbl. IIpoBeeH aHaIN3 pes3ynbTAaTOB XMPYPIU4YeCKoro nedeHus 36 gereit (24 MampumMKa
u 12 geBovek) B Bo3pacTe OT 3 A0 17 neT ¢ mOBpeX/AeHNeM O3BOHOYHNKA ¥ CIMHHOTO MO3Ia B IPYJHOM OT/eNe
NMO3BOHOYHMKA ¥ 00/1aCTU TPYAONOACHUYHOTO IEPeXoa, COMPOBOKAAIINMMCA HEBPONOIMYECKUM AepUIITOM
B BU/ie I[eHTPAIbHBIX WIN NepudepudecKux nape3os u napaandeil. Bcem nmaiyeHTaM BBINOTHEHO XMPYPrudecKoe
BMeIIATeIbCTBO B 3aBUCHMOCTII OT BAapMAaHTa U YPOBH:A NMOBpeXAeHNI. B Xxoge mccregoBaHusa MCNONb30BanNn
KINHNIeCKNi1 (TOZpOOHBIT HEBPOMOIMIECKIIT 0CMOTP), peHTreHonorndeckuii, KT-, MPT-MeToxbI JUArHOCTUKI.
Pesynbrarel. [IpoBeseHHOe NMcCIegoBaHMe BBIABHUIO, YTO Hambomee TsKelble MOBPEXAEHNS C TOYKU 3pEeHU
HEBPONTOTMYECKIX HAPYIIEHNI Y fleTell ¢ MO3BOHOYHO-CIMHHOMO3TOBOI TPAaBMOIl BO3HMKAIOT NMPU TOKATU3ALN
NepeioMOB B TPYAHOM OTAeNe MO3BOHOYHIKA. XapaKTep HeBPONOTMYECKNX M3MEeHEHUIl 3aBUICUT OT yPOBH:A
NOBPEKACHNA NMO3BOHOYHOIO CTONI0A VM KOppeIupyeT ¢ BEINYMHON CTeHO3a MO3BOHOYHOrO KaHama. Omepans,
BBINIOTHEHHas1 B IlepBble Yachl OT MOMEHTAa TPaBMbl, IPUBOANUT K Oo/lee OBICTPOMY M TNOTHOILEHHOMY
BOCCTAQHOB/ICHMIO HEBPOIOTMYECKOTO feduiura.

3akmoyenne. Takum o6pa3oMm, B XOfe MCCIeJOBAaHUA YCTAaHOBIEHO, YTO BIMAHNME HAa BOCCTAaHOBJIEHNE
HeBPOIOTMYECKMX HAPYIIEHNII Y feTell ¢ O3BOHOYHO-CIITHHOMO3SIOBOJ TPaBMOI1 OKa3bIBAalOT MHOTUX (aKTOPBI:
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CPOKM XMPYPIrUMY€CKOTr0 BMEIIATENbCTBA, TOKAIN3ANNA MOBPEXKIEHNA, CTEHO3 MMO3BOHOYHOI'0 KaHajla, XapaKTep

MOPpAKEHNA CIVMTHHOI'O MO3ra M €ro 3JIEeMEHTOB.

KnroueBbie croBa: TpaBMa ITIO3BOHOYHMKA M COIVMHHOTO MO3ra y neTeﬂ, IIO3BOHOYHO-CIIMMTHHOMO3IroBas TpaBMa, MIKaila

ASIA, xupyprus mo3sBOHOYHMKA.
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