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Abstract. Background. Neuropathic pain is one of the principal secondary complications of spinal cord injury.
The biological role of neuropathic pain has not been established yet. This type of pain is formed directly in the
area of the spinal cord injury; therefore, it can be assumed that its intensity may characterize both degenerative
and reparative processes. The aim of this work is to assess the possible relationship between the intensity of
neuropathic pain in patients with spinal cord injury at cervical subaxial spine and the dynamics of neurological
disorder regression. Materials and methods. We have performed a retrospective analysis of patients referred
to outpatient department of the Romodanov Neurosurgery Institute of National Academy of Medical Sciences
of Ukraine in the period from 2010 to 2020 after a surgical treatment of subaxial cervical spine traumatic injury.
The extent of neurological disorders and the intensity of neuropathic pain were assessed within 5-7 and 11-13
months after surgery. Results. All 102 patients selected for analysis were divided into three groups depending
on the intensity of the registered pain sensations: 1) absence of constant pain sensations — 19.6 % of subjects,
2) moderate pain — 56.9 %, 3) severe neuropathic pain — 23.5 %. In the first group, the regression of neurological
disorders was 3.5 (95% confidence interval (Cl) 2.15-6.15), in the second — 25.0 (95% Cl 24.14-29.58), in the third —
13.0 (95% Cl 10.87-16.55). The differences are statistically significant () = 60.4, df = 2, p < 0.0001). In patients with
severe neurological disorders, the dynamics of recovery did not correlate with the pain intensity. With ASIA B, the
dynamics of group 1 was 8.5 (95% Cl 10.56-27.56), of group 2 — 15.0 (95% Cl 13.41-18.41), of group 3 — 10.5 (95%
Cl 7.45-14.89). With ASIA C functional class, the difference is even more pronounced: in group 1, the median was
8.0 (95% C1 0.83-20.83), in group 2 — 32.0 (95% Cl 25.41-36.86), in group 3 — 15.5 (95% Cl 10.27-27.4). With ASIA D,
a similar trend was observed. Conclusions. The worst regression of neurological disorders is observed in patients
without clinically significant pain, the best results of neurological dysfunction recovery are found in patients with
mode rate neuropathic pain.
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Introduction

Spinal cord traumatic injury (SCTI) is one of the grav-
est consequences of traumatic impact on the human body;
it involves the sensitivity and locomotor disorders, as well
as autonomous dysfunctions of various intensity. One of the
key secondary complications affecting not only the primary
rehabilitation, but also the life quality at the later SCTI stag-
es, is the pain [1, 2]. By the statistical assays, 65-85 % SCTI
patients report the painful sensations; every one out of three
patients register the occurrence of pronounced pains [3].
The pain may occur at the early stages, immediately after

trauma, or at the later stages [4]. The SCTI patients report
both acute and chronic painful sensations [5]. Among the
most prevalent pain types, the patients are subject to the no-
ciceptive and neuropathic pain [6].

The nociceptive pain is the pain provoked by the irrita-
tion or injury of body tissues with no associated somato-
sensory disorders [7]. This type may be prevented by the
etiotropic therapy, though more often it was chronic. With
SCTI, there are three subtypes of nociceptive pain: 1) skel-
etal-muscular, 2) visceral, 3) other subtypes. The SCTI-
attended skeletal-muscular pain occurs predominantly
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due to the mechanical injury of locomotor apparatus at the
moment of injury, while the visceral pain is provoked by
constipation. Another nociceptive pain may be caused by
decubital ulcers [1].

According to the contemporary opinion, the nocicep-
tive pain occurs due to a direct injury or disorder involving
somatosensory system [8]. With SCTI, one distinguishes
neuropathic pain at the injury level and below the injury
level. This pain type is the most difficult to treat by medi-
cations, and along with spasticity it is one of the key fac-
tors determining the life quality of the sufferers [9].

It is evident that the nociceptive pain has a protec-
tive function, signaling the pathological focus existing at
some location. The biological role of nociceptive pain is
poorly explored. The clinical studies demonstrate that
the intensity of neuropathic pain may vary to a large
extent for the patients with a similar degree of injuries.
Considering that this pain type is formed precisely at
the site of spinal cord (SC) injury, one may suggest that
the intensity of neuropathic pain, its dynamics, as well
as the inclination to the pharmacological correction, are
to some extent characterized by both degenerative and
reparative processes occurring in SC. However, this issue
is left unexplored.

The study purpose is to assess the probable correlation
of neuropathic pain intensity suffered by patients after the
spinal cord injury at the subaxial cervical spine level, and
the dynamics of neurological disorder regression.

Materials and methods

Design of the study: retrospective observational study.

Participants of the study: in order to perform the study,
one used the database of patients appealing for consulta-
tion to the polyclinical department of the SI Institute of
Neurosurgery of the NAMS during the period of 2010-
2020, after the surgical treatment of spinal cord traumatic
injury at the subaxial level. The researchers have analyzed
the findings of control examinations after 5-7 months and
11-13 months post-surgery. The patients were operated
at the Institute of Neurosurgery of the NAMS, as well as
at other treatment-prophylactic centers of Ukraine. All
the patients gave their informed consents to process the
treatment outcomes while keeping confidentiality. The
study was approved by the Ethics and Bioethics Com-
mittee of the A.P. Romodanov Institute of Neurosurgery
of the NAMS of Ukraine (protocol # 4 of 05.09.2018).
This study is a fragment of research project (State registry
number 0119U000110).

Inclusion criteria:

Traumatic injury of cervical spine at the subaxial level,
which was attended by the neural injuries of spinal canal.
Due to this fact, one performed surgical intervention of
the necessary scope;

Patient age from 18 to 70 years;

Presence of closely documented characteristics of
painful sensations;

Neurological deficiency at the moment of initial con-
trol examination is in line with A D functional class by
the ASIA scale, though no higher than 250 points by the

Vol. 11, No. 3, 2021

International Standards for Neurological Classification of
Spinal Cord Injury;

Presence of patient’s informed consent.

Exclusion criteria:

Compression of spinal canal structures, kyphotic de-
formation of the operated spinal-locomotor segment,
insufficient stability or other signs of ineffective surgical
intervention;

Postoperative
tions;

Pre-injury neurological deficiency of any etiology and
extent of pronouncement (due to the Traumatic Brain In-
jury (TBI), demyelinating process of central nervous sys-
tem, peripheral nerve injury etc.);

Chronic painful sensations of any etiology requiring a
regular use of medication before the injury;

History of trauma and/or surgery of spine or cervical
area before the injuries analyzed in the study;

Historically and/or instrumentally confirmed inflam-
matory or clinically important degenerative-dystrophic
changes of any spinal area before the injury;

Neoplastic process of any localization or any somatic
pathology in decompensation;

Persistent mental and behavioral disorders.

infectious-inflammatory  complica-

Methods of clinical data evaluation. Basic demograph-
ic data: sex, age, mechanism of injury. The pre-surgery
computer and magnetic resonance tomography deter-
mined the injury level and bone-traumatic changes by
the AO Spine subaxial cervical spine classification system
[10]. The functional class of neurological disorders was
assessed by the ASIA (American Spinal Injury Associa-
tion) scale. The detailed evaluation of neurological status
was performed according to the ISNCSCI (International
Standards for Neurological Classification of Spinal Cord
Injury) [11, 12].

The registered painful sensations were characterized by
the International Spinal Cord Injury Pain (ISCIP) Classi-
fication [6]. The intensity of painful sensations for each of
the pain types was assessed by the Numerical Rating Scale
(NRS), where 0 stood for no pain, and 10 stood for the
maximum possible pain [13].

Statistical processing. The findings were processed us-
ing R (version 4.0.5., R Foundation for Statistical Com-
puting) in the RStudio (version 1.4.1106) environment.
While analyzing the probability of statistical deviation
Type 1 (o) was set at 0.05, the probability of statistical de-
viation Type 2 () was set at 0.2. The assessment of mani-
festation’s correspondence to the normal distribution
was performed using the Shapiro—Wilk test. In order to
evaluate the character of distribution frequency, one used
x? criterion (Pearson correlation coefficient and Monte
Carlo simulation method). The statistical significance
of pain intensity distinction among groups was detected
by means of Craskell—Wallace tests with Conover-Iman
post-hoc test. The correction of comparative multitude
was performed by Yoav Benjamini and Yosef Hochberg.
The data were presented as median (95 % Confidence in-
terval (CI)).
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Results
General patients’ characteristics

Upon analyzing the medical histories, one selected
163 patients corresponding to the criteria. After the fur-
ther processing of data, 61 cases were excluded due to
the following reasons: preserved compression of spinal
canal (n = 13), grave kyphotic deformation of the oper-
ated spinal-locomotor segment (n = 4), post-operative
infectious-inflammatory complications (n = 3), a history
of Traumatic Brain Injury (TBI) (n = 3), chronic pain-
ful syndromes before the injury (n = 11), previous spinal
surgeries (n = 3) or peripheral nerve surgeries (n = 2), a
history of spondylodiscitis (n = 2), ankylosing spondy-
loarthritis (n = 2), present malignancy (n = 4), diabetes
mellitus at the sub-compensation or decompensation
stage (n = 6), a lack of clinical data (n = 12). Thus, in
order to perform the further analysis one used the data of
102 patients (62.6 %). The general characteristics of the
sample are presented in the Table 1.

Intensity of painful sensations

Considering the specific aim of the study involving
the neuropathic pain intensity, one has divided the pa-
tients into three groups: 1 — no painful sensations (0-1
point by NRS), 2 — moderate pain (2-6 points), 3 — pro-
nounced neuropathic pains (7-10 points). The data on
patients’ distribution as to the intensity of painful sensa-
tions 5-7 months after surgery are presented on Fig. 1.
The distribution of this characteristic is statistically dif-
ferent from normal (W = 0.95, p = 0.0015) and is char-
acterized by two peaks (in the first and second group of
sufferers).

The absence of permanent painful sensations was ob-
served in 19.6 % sufferers (n = 20), moderately painful
sensations — in 56.9 % (n = 58), and intense painful sen-
sations — in 23.5 % (n = 24).

It is quite understandable that all patients with painful
sensations were regularly taking medications (predomi-
nantly Pregabalin or Gabapentin) in order to reduce the
intensity of neuropathic pain. Moreover, the Group 2 ac-
tually includes patients with neuropathic pains removed
by medications, while the Group 3 did not report any ef-
fectiveness of medications. The patients of Group 1 were
taking medications to reduce the neuropathic pains either
sporadically (n = 8) or not at all (n = 12).

The analysis into the painful sensation intensity among
patients with various degrees of neurological disorders
revealed certain regularities (Fig. 2). While exploring
the sample 5-7 months after the surgery, the researchers
detected significant differences in the patient distribu-
tion within the frameworks of each functional ASIA class
(x? = 37.088, p = 0.0005). The most prominent distinc-
tions as to the pain intensity were revealed among patients
of ASIA’s functional class A, while among the patients
with ASIA’s functional classes B, C and D one observed a
similar tendency (%2 = 0.886, p = 0.939).

In the group of patients with ASIA’s functional class A,
83.3 % reported no neuropathic pain, while 16.7 % point-
ed out the painful sensations resistant to the specific medi-
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cation use. In the group of patients with ASIA’s functional
class B, most cases (57.9 %) reported the neuropathic pain
reducible by pharmacocorrection, while 31.6 % did not
reveal any apparent efficacy of medication. 10.5 % did not
report any pain at all. In the group of patients with ASIA’s
functional class C, most patients (62.5 %) reported a mod-
erately intense pain with medication. Uncontrolled neu-
ropathic pain intensity was detected in 25.0 % cases, no
clinically significant painful sensations — in 12.5 %. In the
group of sufferers with the least significant neurological
disorders, 68.1 % reported a positive effect of medication,
21.2 % reported no effect, while 10.6 % cases reported ab-
sence of pain.

Overall, the tendency we’ve observed is in line with
the previous studies and reference data. It is pointed out
that the group of patients presenting a clinical picture of
a full functional SC injury is the most heterogeneous out
of all, since their symptoms may be attributed to both
full anatomical SC injury and a grave contusion. Within
ASIA’s functional classes of B-D, the intensity of neuro-
logical disorders closely correlated with the degree of SC
injury’s severity, which accounts for a similar distribu-
tion in terms of neuropathic pain intensity. We did not
assess the pain intensity in points within each functional
class, which probably accounted for an absence of sig-
nificant distinction among the functional classes of B,
C and D. However, one observes a clear tendency of a
growing number of cases with no painful sensations and
intense pains associated with an increased degree of neu-
rological disorders.

Table 1. Clinical characteristics of patients (n = 102)

Index Value
Sex:
Female 33(32.4)
Male 69 (67.6)
Age, years:
mean + standard deviation 41.09+£16.10
median (range) 38.0 (18-69)
Circumstances attending the injury:
Traffic accident 38(37.3)
Diving 22(21.3)
Fall from a height 27 (26.5)
Fall at the flat surface 10 (9.8)
Other 5(4.9)
Level of injury:
c3 5(4.9)
c4 14 (13.7)
Cc5 31(30.4)
c6 39(38.2)
c7 13(12.8)
Type of injury by AO Spine:
A 59 (57.8)
B 23(22.5)
C 20 (19.6)
Functional class by ASIA:
A 12(11.8)
B 19 (18.6)
C 24 (23.5)
D 47 (16.1)
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Neurological deficiency regression

The dynamics of neurological disorder regression was
assessed according to the difference between the total
number of points by ISNCSCI, registered 5-7 and 11-13
months after surgery (A ISNCSCI). It was revealed that
the neurological function recovery indices were to a great
extent relying on the degree of initial neurological defi-
ciency. Moreover, the minimal dynamics was observed
among the patients grouped in ASIA’s functional class
A. 11-13 months after surgery, it was assessed as 0.5 (95
% CI: 0.12 2.12) points. 2 patients reported negative out-
comes, probably attributed to the deviations. 4 patients
reported no positive dynamics at all. The group of patients
with ASIA’s functional class B demonstrated an overall
increase of this parameter by 13.0 (95 % CI: 11.5-15.76)
points, while the group of patients with ASIA’s functional
class C — by 22.0 (95 % CI: 20.34-30.5) points. The great-
est values were found among patients with the weakest
neurological disorders (ASIA D) — 25.0 (95 % CI: 19.76-
26.58) points. According to the rules of sample formation,
the study did not involve patients with an overall number
of points by ISNCSCI > 250, since the weakest neurologi-
cal disorders are regularly regressing irrespective of other
factors, whenever there is a confirmed SCTI at the sub-
axial cervical spine. As the number of patients with various
degrees of neurological disorders was disparate, one cal-
culated the symptomatics’ regressive variation coefficient.
It was expected that the greatest values were obtained for
the ASIA’s functional class A (1.76), the fact attributed to
the initial heterogeneity of the group.

The statistical processing of findings revealed statisti-
cally significant distinctions in terms of regression dy-
namics among patients of various functional classes (y> =
41.47, df = 3, p < 0.0001). The pairwise comparison de-
tected a statistical significance of distinctions in all cases
but for the ASIA C-ASIA D pair (p = 0.19), probably at-
tributed to the sample structure.

While analyzing the neurological deficiency’s regres-
sion in terms of neuropathic pain’s intensity, one obtained
the following data. The patients who had no clinically
significant pain demonstrated an overall increase of neu-
rological function up to 3.5 (95 % CI: 2.15-6.15) points,
with neuropathic pain to be corrected by pharmacother-
apy, while the regressing dysfunction median made 25.0
(95 % CI: 24.14-29.58) points with no effect from phar-
macotherapy and intense pain present — 13.0 (95 % CI:
10.87-16.55) points. The distinctions are significant both
for the total sample (y*> = 60.4, df =2, p <0.0001) and for
the pairwise comparison.

Due to the fact that the overall regression analysis was
greatly determined by the initial level of disorders (see
above), one has performed a detailed analysis (Fig. 3).

It was revealed that patients with grave neurological
disorders had the recovery dynamics which did not corre-
late with the intensity of painful sensations. With no pain
present (Group 1), the overall point difference by ISNC-
SCI made 0 (95 % CI -0.47—2.27) points, with intense
pains resistant to medications (Group 3) — 1.5 (95 % CI
-4.85—7.85) points. The Group 1 made of patients with
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ASIA’s functional class B had the dynamics of 8.5 (95 %
CI -10.56—27.56) 5-7 months after surgery, the Group II
(moderate pains alleviated by medications) had the dy-
namics of 15.0 (95 % CI 13.41—18.41), while the Group
IIT had the dynamics of 10.5 (95 % CI 7.45—14.89) points.
In the group of patients with ASIA’s functional class C, the
difference was even greater. Moreover, the Group I had a
median of 8.0 (95 % CI -0.83—20.83) points, the Group
IT had a median of 32.0 (95 % CI 25.41-36.86), while the
Group IIT had a median of 15.5 (95 % CI 10.27-27.4)
points. The patients with the least pronounced neurologi-
cal disorders revealed a similar picture: in the Group I A
ISNCSCI made 5.0 (95 % CI 2.83—7.97) points, in the
Group II — 29.0 (95 % CI 25.21-32.04), in the Group
IIT—13.0 (95 % CI 11.75 17.45) points. The assessment of
statistical significance is presented in Table 2.

Discussion

According to the reference data, the functional recov-
ery in the broadest sense of this word may be tentatively
grouped into three dramatically different though inter-
related mechanisms. This classification concerned those
patients who suffered from SC traumatic injury, namely at
the subaxial cervical spine level:

compensation involves the change of function, which
may be achieved with no neurological deficiency changes
(e.g. adaptation or new motion pattern formation, namely
the improved self-care mechanisms unattended by the
change of sensomotory function).

Neuroplasticity — mechanism determining reorgani-
zation of neuronal chains, e.g. during the motor training
after the central nervous system injuries of either cortical
or spinal level [14—16]. This type includes the functional
improvements beyond the frameworks of neurological de-
ficiency recovery, e.g. gait function improvement with no
correspondent increase of muscle strength [17]. Further-
more, probably by means of neuroplasticity the segmen-
tary injuries may recover.

The actual recovery mechanisms, such as remyelination
or regeneration of injured spinal tract fibers, reflected in
fact on the conductivity changes of spinal cord impulses
and provoked the conductivity disorder decrease.

The neuropathic pain of patients with spinal cord inju-
ries, both at the level of injury and below it, according to
most researchers, is one of the neuroplasticity manifesta-
tions [18]. Back in 1978, M. Devor and P. D. Wall demon-
strated that sensory axon injuries may provoke the changes
in spinal cord sensory card organization [19]. One has
later determined that decreased sensitivity, which is due
to the neuropathic pain-associated sensitivity disorders,
may be caused by the changes in the injured neuronal ex-
citability and ectopic nervous pacemaker formation [20].
In the early 1980s, C. Woolf et al. suggested the central
sensibilization theory describing the event cascade deter-
mining the non-adaptive neuroplastic changes of sensory
structures and resulting in the neuropathic pain [21-23].
The studies revealed that collateral growth of small-diam-
eter CGRP-immunoreactive primary afferent fibers in the
III-V posterior horn after the SC injuries associated with
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chronic neuropathic pain and autonomous dysreflection
[24]. The bigger-diameter fiber growth was also reported
by N. R. Krenz and L. C. Weaver. This phenomenon may
affect both the injury location (for instance, in case of
neuropathic pain at the injury level or other SC sites (sen-
sitivity disorders in the pelvic area with a high-level in-
jury of thoracic region). The described process promotes
formation of myelinated afferent and non-myelinated
C-fiber central sprouting, resulting in the initial sensory
neuron hyperactivation and central inhibiting effect loss
[25]. Despite a great number of experimental studies, the
issue of whether neuropathic pain intensity of SCTI pa-
tients is a quantitative neuroplasticity criterion or whether
neuropathic pain is a side effect with a negative clinical
and pathophysiological role [18, 26-28].

It is worthy of note that a number of studies with vari-
ous evidence base degree demonstrate that medications
used to curb the intensity of neuropathic pain have a stim-
ulating effect on the recovery of neurological functions in
SCTI patients [29-31]. The mechanism of their immedi-
ate effect on the regeneration process is unexplored. J. J.
Cragg et al. suggest that due to the diminished aberration
plasticity and hyper-sensitivity, some medications used to
treat the neuropathic pain after the SC injury may “retar-
get” or reveal the neurological recovery potential [32].

Having analyzed the reference data, we have detected
individual studies of correlation between the neuropathic
pain intensity and neurological disorder regression. The
authors obtain inconclusive results, complicating the
comparison and critical assessment of our data [32, 33].

The number of cases
o
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Figure 1. Distribution of patients with spinal cord injuries at the subaxial level of cervical spine 5-7 months after the surgery
considering the neuropathic pain intensity.
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Figure 2. Distribution of patients with various degrees of neurological disorders in terms of neuropathic pain intensity.
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Figure 3. The neurological disorder regression dynamics among the patients with different
ASIA functional classes and degree of neuropathic pain intensity

Table 2. Assessment of neurological disorder regression dynamics’ statistical distinctions for patients with various degrees
of neuropathic pain intensity within ASIA functional class

p**

Group of patients

ASIA’s functional class A (3% = 0.7736; df = 1; p=0.38)*

ASIA’'s functional class B (y? = 8.0198; df = 2; p=0.02)*

Il 0,0147 -
Group of patients

I} 0,1469 0,012
ASIA’s functional class C (x? = 10.3731; df = 2; p=0.01)*

Il 0,0021 -
Group of patients

I} 0,0817 0,0102
ASIA’s functional class D (x2 = 24.5151; df = 2; p<0.0001)*

Il <0,0001 -
Group of patients

1} 0,0245 <0,0001

Notes: * — Craskell-Wallace tests; ** — Conover-Iman test with correction of comparative multitude performed by Yoav Benjamini

and Yosef Hochberg method.

On the other hand, we have detected regularities in line
with the above-mentioned pathophysiological pain for-
mation and neuroplasticity aspects. They have a pivotal
importance for the prognostication of SCTI outcomes and
selection of optimal treatment tactics.

Conclusions

Our findings prove that the worst regression of neuro-
logical disorders is observed among the patients with clini-
cally significant painful sensations, while the best values
of neurological dysfunction recovery is registered among
the patients with moderate neuropathic pains, which may
be reduced by medications. The findings also suggest that
the individual choice of adequate pharmacological ther-
apy aimed at curbing the neuropathic pain for the spinal
cord injuries has an important role to improve the overall

life quality, as well as to promote the spinal cord’s func-
tional recovery.
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HemponatnuHui 6inb AK MOXANBNA NPeANKTOP perpecy HeBpoNoriYHNX po3nagis
y naui€HTiB i3 Xxpe6eTHO-CNMHHOMO3KOBOIO TPaBMOIO

Pe3tome. Axmyaavnicms. Heitiponatuunuii 6inb € ofHUM 3
OCHOBHUMX BTOPMHHUX YCKJIAIHEHb XpeOETHO-CITMHHOMO3KOBOI
TpaBMU. bBiosioriyHa posb HeporaTuIHOTO OOJII0 HEe BCTAHOB-
JeHa. JlaHuit Tun 600 (popMyeThbes 6e3mocepeIHbO B 30Hi ypa-
SKEHHSI CITMHHOTO MO3KY, TOMY MOHa IPUITYCTUTH, 1110 HOT0 iH-
TEHCUBHICTh MOXeE XapaKTepU3yBaTH SIK JIeTeHEPaTUBHi, TaK i pe-
napatuBHi nipouecu. Mema 00caidxceHHA: OLIHUTA MOXJIUBUIA
B3a€EMO3B’ 130K MiX IHTEHCHBHICTIO HEWpOMaTUUYHUX OOJIbOBUX
BiUYTTIiB Y MALi€HTIB, SIKi MEPEHECIN XPeOETHO-CITUHHOMO3KOBY
TpaBMYy Ha cy0aKcialbHOMY piBHi IIMIAHOTO Biaiy XpeOTa, Ta I1-
HaMIiKOI0 perpecy HeBpOJOTiYHUX po3nanis. Mamepiaiu ma me-
moou. TIpoBeneHUil peTpOCIIEKTUBHUI aHali3 6a3yu JaHUX Malli-
€HTIB, SIKi 3BepHYJIMCS 110 KOHCYJIBTaTUBHY JIOIOMOTY B TTOJiKJIi-
HiuHe BinaineHHs IHcTuTyTy Heilpoxipyprii imeHi akan. A.I1. Po-
monaHoBa HAMH VYkpainu B riepion i3 2010 o 2020 p. micis xi-
PYPTiYHOTO JIiKyBaHHSI TPABMATUYHOTO TMOIIKOIKEHHS ITUIHOTO
BiZIiTy Xpebra Ha cybakciaibHOMY piBHi. OLliHIOBaJIM piBeHb He-
BPOJIOTIYHUX PO3JIA/iB Ta iIHTEHCUBHICTh HEMPOITATUYHOTO 0OJTIO
yepe3 5—7 i 11—13 mic. micas xipypriuHoro BrpydaHHs. Pe3y.s-
mamu. 3aJeXXHO BiJl iHTEHCUBHOCTI 3apeeCcTpPOBAaHUX OOJBOBUX
BimuyTTiB 102 mamieHTH, sIKi BimiOpaHi it aHasi3y, OyIu po3Io-
NiJIEHi HA TpM TPYIHM: 1) i3 BiICYTHICTIO MOCTiiTHUX OOJHbOBMX Bif-
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qyTTiB — 19,6 % mocTtpaxnanux, 2) momipHuMm 6osem — 56,9 %,
3) BUpaxXeHUM HelipornaThaHuM 6oseM — 23,5 %. VY 1-ii rpymi pe-
rpec HeBPOJIOTIYHMX PO3JIa/liB CTaHOBUB 3,5 Gana (95% noBipunii
inrepBan (1) 2,15-6,15), y 2-it — 25,0 (95% 11 24,14-29,58),
y 3-it — 13,0 (95% M1 10,87—16,55). BigmiHHOCTI CTaTUCTUYHO
sHauymi ()2 = 60,4, p < 0,0001). Y mamienTis i3 rpydbuMu HeBpoO-
JIOTIYHUMU MOPYIICHHSIMU IMHAMiKa BiTHOBJIEHHS HEe KOpeJIioBa-
J1a 3 iHTeHCUBHICTIO 00s1boBUX BinuyTTiB. [1pu ASIA By 1-i1 rpyni
nuHaMika ctaHoBwia 8,5 6ana (95% Al 10,56—27,56), y 2-ii rpy-
m — 15,0 (95% M1 13,41-18,41), y 3-it — 10,5 (95% 11 7,45—
14,89). Y nauieHriB i3 pyHkuioHanbHUM KiacoMm ASIA C pizHuLs
OyJna uie BupaxeHiuoro: y 1-it rpyni meniana cranosuia 8,0 6a-
na (95% M1 0,83-20,83), y 2-it — 32,0 (95% 11 25,41-36,86), y
3-it—15,5(95% A1 10,27—27,4). Ipu ASIA D crioctepiranu cxo-
Ky TUHaMiKy. Bucnoexu. Haiiripiuii perpec HeBpOJOTiYHUX O~
PYILIEHb CIIOCTEPIra€ThCsl B MALliEHTIB 0€3 KIiHIYHO 3HAUMMUX 00-
JIbOBUX BiIUYTTiB, HallKpalli MOKa3HUKHW BiTHOBJIEHHSI HEBPOJIO-
TiYHOI TMChYHKIIT — y TAIiEHTIB i3 TOMipHUMU HEWPOTIAaTUIHU -
MU OOJISIMMU.

Kii0490Bi cioBa: xpebeTHo-cmMHHOMO3KOBa TpaBMa; Cy6akci-
aJTbHUIL PiBeHb; HEBPOJIOTIUHI PO3JIaan; HEWUpONaTUIHUI OiJib;
NVMHaMiKa BiTHOBJIEHHS
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