KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

DOI 10.29254/2077-4214-2025-2-177-176-190
UDC 617.3/616-092
Korzh M. O., Barkov O. O., Karpinska O. D.

RADIOMETRIC CHANGES IN ADJACENT INTERVERTEBRAL DISCS FOLLOWING
TRANSPEDICULAR FIXATION OF THE LUMBAR SPINE IN THE TREATMENT

OF DEGENERATIVE DISEASES
Sytenko Institute of Spine and Joint Pathology of the National Academy
of Medical Sciences of Ukraine (Kharkiv, Ukraine)
helen.karpinska@gmail.com

Transpedicular spinal fixation disrupts the normal biomechanical relationships between the spinal-motor seg-
ments and accelerates degenerative changes. The aim was to determine the nature of changes in intervertebral discs
and adjacent vertebral bodies in dynamics after transpedicular fixation at the L4-L5 level. To assess the condition of
the vertebrae and discs, the disc index (Id), the disc shape index (If), and the vertebral-disc ratio (Kdp) were deter-
mined. A statistically significant change in Id over time was found, as well as a significant interaction between time
and level of fixation. There was an increase in Id after surgery, a period of stability, and then a significant decrease.
The index of intervertebral disc shape (If) demonstrated statistically substantial dynamics over time, regardless of
the level of fixation. The interaction between time and level of fixation is not statistically significant, which indicates
the same form of dynamics regardless of the anatomical level (above, at the level of, below fixation). A statistically
significant change in Kdp over time and a U-shaped dynamics of the indicator were found, indicating a pronounced
decrease after the initial period with subsequent partial recovery. The changes in dynamics are presented. The analy-
sis of changes during the year after the operation showed that changes occur both above the fixation zone and below
it. It was determined that in the upper adjacent segments, the first signs appear as early as 6 months after surgery,
while in the segments below, only a year later, and are not so pronounced. It was noted that when assessing the de-
struction of the disc and vertebrae, no obvious trends in the priority of changes were identified; rather, it may depend
on other reasons, such as the patient's age, the state of bone structures, features of the anatomical structure, etc.

Identifying these reasons requires additional research.
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Connection of the publication with the planned
research works.

The work was performed within the framework
of the research project “Improving the diagnosis and
treatment of degenerative diseases of the lumbar spine
in military personnel (clinical and experimental study)”.
State registration number 0123U104221.

Introduction.

Transpedicular fixation is a widely used surgical
method for the treatment of spinal diseases, deformities,
and injuries [1]. Posterior bone-grafting fusion with
transpedicular screws ensures stabilization of the
affected segment; however, it simultaneously disrupts
the natural biomechanical relationships between
vertebral motion segments. This disruption may lead
to or accelerate degenerative changes in adjacent
spinal segments. Such pathological changes are often
characterized by reduced disc height, disc herniation,
scoliotic deformities, spondylolisthesis, or spinal
canal stenosis. Notably, radiographic signs of adjacent
segment disease may be present without clinical
symptoms in 12.2-42.6% of cases, while radiographic
changes accompanied by clinical manifestations are
observed in 4-20% [2, 3]. The most common risk factors
for the development of adjacent segment syndrome
(AS) include pre-existing degeneration in adjacent
levels, sagittal imbalance, rigid fixation constructs,
and intraoperative muscle trauma [4, 5]. Despite the
existence of clear predisposing factors, available data
on radiographic changes in adjacent intervertebral discs
during the postoperative period remain limited.

The aim of the study.

To study the nature of changes in the intervertebral
discs and bodies of adjacent vertebrae in the dynamics
after transpedicular fixation at the level of L4-L5.

Object and research methods.

The study involved 21 patients who received
treatment at the Sytenko Institute of Spine and Joint
Pathology of the National Academy of Medical Sciences
of Ukraine starting from 2022. Ethical approval was
granted by the Ethics and Bioethics Expert Committee
of the Sytenko Institute (Protocol No. 252). The research
was carried out in accordance with Ukrainian legislation
and the principles of the Declaration of Helsinki on
ethical conduct in medical research involving human
subjects. All participants provided informed, voluntary
consent prior to inclusion in the study.

The average age of the participants was 39.7+12
years (range: 20-60 years). The inclusion criteria were:
transpedicular fusion at L4-L5 for degenerative diseases
of the lumbar spine, including intervertebral hernias and
spinal canal stenosis. Exclusion criteria were a history
of previous lumbar surgery, degenerative scoliosis,
spondylolisthesis, or tumors.

The condition of the intervertebral discs was
assessed before surgery, as well as 3, 6 and 12 months
after surgery based on magnetic resonance imaging
(MRI) of the lumbar spine (figures 1, 2).

To assess the condition of the vertebrae and
intervertebral discs, the disc index (Id), disc shape index
(If), and vertebral-disc ratio (Kdp) were determined from
MRI images (fig. 3).

The disc index (Id) is the ratio of the area of the disc
to the area of the vertebrae located above (in the sag-
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Figure 3 — Scheme for determining the indices Id, If, Kdp.
ittal plane). Normally, Id ranges from 0,35 to 0,45. It is

calculated by the formula: Sd
Id=—,
where Sv
s = AC¢*BD ( AB*CD  -is the area of the disk,
2 2
Sy = AE+FB AB*EF  _the area of the vertebra
2 2 lying above

The disc shape index (If) is the ratio of the medial
height of the disc (AC) to the lateral height (BD).
Normally, If ranges from 1.2 to 1.5. It is determined by
the formula:

AC

I = —
! BD

Vertebral-disc ratio (Kdp) is the ratio of the height of
the disc to the height of the vertebra located above it.
Normally, it is equal to 0,2 to 0,25. Calculation formula:

AD+ CB
Kdp = ————
AF + BE
The obtained radiometric parameters were

statistically processed with the determination of the

mean value and standard deviation
(M£SD) and the limits of the range of
¥ scatter (min+ max). Given the presence
of multiple repeated measurements in
{ three anatomical zones and four time
periods, GLM (Generalized Linear Model)
with repeated measurements for the
indices was used for statistical processing.
This made it possible to assess both the
dynamics of changes and the influence
of the anatomical level of fixation. The
sufficiency of the sample size was assessed
retrospectively based on the time effect
(Partial Eta Squared) in the GLM model
with repeated measurements. The
detected large effect (n%,>0,14) suggests
that the sample size of n=21 is sufficient
to reliably detect dynamic changes in the
studied indicators. GLM data analysis was
performed in IBM SPSS Statistics 26.0.

The assessment of compliance with the normal
values of the indices was carried out by ranking the data
obtained — below normal, normal interval, above normal
with an assessment by frequency analysis for each level
that was studied. Graphical analysis of the distribution of
individual indicators was performed in R. The diagrams
determined the mean value of the sample, standard
deviation, distribution of individual indicators, and the
limit of the norm, according to the index.

Research results and their discussion.

Let’s consider the change in the disc index (Id) in
patients within a year after surgery (tables 1, 2).

According to the multivariate analysis of variance,
a statistically significant change in the index over time
(Wilks’ Lambda = 0,412, p<0,001), as well as a significant
interaction between time and level of fixation (Wilks’
Lambda = 0,671; p=0,001), indicating a different
trajectory of changes in the index in different anatomical
zones, was found. The change in the disc index has a
pronounced linear (p<0,001) and quadratic (p=0,006)
components, i.e., there is an increase in the disc index
after surgery, a period of stability, and then a significant
decrease, which is confirmed graphically (fig. 4). The
interaction between time and level of fixation was
insignificant (p=0,359), indicating the same direction of
change in Id at the three anatomical levels. There were
no overall differences between the levels of fixation
(p=0,743).

The diagram (fig. 4) shows a gradual decrease in the
disk index at all levels.

Based on the fact that the borderline of the norm
is quite wide — from 0,35 to 0,45, and according to the
statistical analysis, the indicators at all levels during the
observation were statistically significantly (p<0,001)

Table 1 — Disk index (Id) values by observation
periods and fixation levels (Mt SD/min+ max)

Change the disk index (Id)
Fixation area |Before the| After After After
operation | 3 months | 6 months |12 months
Above the area| 0,31+0,05 | 0,3240,06 | 0,31+0,05 | 0,25+0,06
of fixation 0,20+0,40 | 0,23+0,45 | 0,23+0,44 | 0,15+0,39
Fixation area 0,30+0,09 | 0,30+0,11 | 0,28+0,12 | 0,27+0,12
0,18+0,48 | 0,18+0,70 | 0,15+0,69 | 0,15+0,68
Under the 0,32+0,07 | 0,32+0,08 | 0,30+0,08 | 0,28+0,08
zone fixations | 0,20+0,45 | 0,20+0,50 | 0,17+0,47 | 0,13+0,43
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Table 2 — Results of GLM analysis of changes in disk index (1d)

Parameter. Test. Coef. F p Interpretation
Wilks’” Lambda Total effect indicator period 2071?61428 <0,001 | The disk index is statistically significantly changes over time
period*level gjg;(])- 0,001 Itr;]tiiic:;iecsaatgifnificant difference in the trajectory of change in
Tes.ts of Within—Subjects. Effects (Greenhouse— 12 683| <0.001 T'he.ir.ldicator is statistically.
Geisser) Total effect of time (period) ’ ! significantly changes over time
Interaction period * level 1,083 | 0,359 IThe dynanjics.of the indicator does not differs between the
evels of fixation
Tests of Between-Subjects Effects Between-group The total difference between the levels of fixation levels is not
differences (level) 0,238] 0,743 determined
Tgsts of Within-Subjt_-:'cts Contrasts 17,495| <0,001 | Linear change is significant
Linear change over time
Quadratic change in time 8,270 | 0,006 |Thereis a U-shaped dynamics of the indicator
index — 15 (71.4%) in the fixation
3 B zone (fig. 5b), 17 (81.0%) above
T phowe e Bxalen - the fixation level (fig. 5a), and 14
= -== helow the fixation  (66.7%) below the fixation level.
s It can be observed that more
. points are located below the
7: A0 border of normal values, and the
= average values are also below the
3 normal level. At 3 months after
the surgery, the values of the disc
index remained unchanged. At
- 6 months after the operation, a
decrease in the index above the

Before 3 months 6 months

Period

12 months

Figure 4 — Dynamics of disk index change.
lower than the upper limit, we will present the
assessment of the ratio to the norm graphically (fig. 5).
If we analyze the obtained diagrams of the
distribution of individual disc index data, we can say
that the vast majority of patients had a reduced disc

Table 3 - Values of the disk shape index (If) by observation

periods and fixation levels (Mt SD/min+ max)

level of fixation was noted in 16

(76.2%), in the fixation zone — 18

(85.7%), and below — 14 (66.7%)

patients. At 12 months after the operation, an increase
in the number of patients with a decrease in the disc
index was noted: 15 (90,5%) above the level of fixation,
19 (90,5%) at the level of fixation, and 15 (71.4%) below.
In two patients, the disc index value was higher than
normal (Id=0,45) in the area below the fixation at 3
and 6 months after surgery, and a return to a
decrease in the index at 12 months of follow-

0 up.
Fixation area T, Chang: LB ':iex (1) . The analysis of changes in the disk shape
efore the er er er . . .
operation | 3 months | 6 months | 12 months md(z( 1 sZgwn n taLbIes 3 alnd 4.f ltivari
b e foat 0,90£0,44 | 1,21+69 | 1,12+0,58 | 1,31%55 Ct?or ing 'to the .resu ts of multivariate
ovethefixationzone | 4'3q.1'g9 | 0,30:2,60 | 0,20:2.32 | 0,39:2,50 | analysis of variance with repeated measures,
Fixati 0,93+0,56 | 1,10+0,64 | 0,98+56 | 0,93+0,54 | the index of intervertebral disc shape
Ixation area 0,36:2,50 | 0,15:2,22 | 0,15:2,20 | 0,24:2,19 | (If) demonstrated statistically significant
Under the fixation area | 110,70 | 1,43+1,05 | 1,31%0,97 | 1,21:0,85 dynamics over time regardless of the level of
0,20+2,80 | 0,20+3,40 | 0,27%3,18 | 0,37+3,07 | fixation (Wilks’ Lambda = 0,823, p=0,010). No
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Figure 5 — Dynamics of changes in individual indices (Id) over time:
a — above the fixation zone, b — in the fixation zone, ¢ — under the fixation zone.
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interaction between the periods

Table 4 — Results of GLM analysis of changes in disk index (If)

observed and the level of fixation Parameter. r T —;
was found (Wilks' Lambda = Wilks’ Lambd fest 0,823 ’ Disk index stati tF') Ily significantl
_ . ilks” Lambda 3 isk index statistically significantly
0,840, p 0,113).Contrastan.alys!s Indicator of the overall effect period | 4,990 0,010 changes over time
revealed that the dynamics is There is no statistically significant
|(OES('; gfg?ribeg by ;he (qua()dgaot;): period*level 2’322 0,113 | difference between periods is not
p=0, and cubic (p=0, ’ determined
models of change, which reflects |Tests of Within-Subjects Effects ) : -
. . . ; Disk shape index statistically changes
a wave-like or nonlinear changein |(Greenhouse-Geisser) 4,990 (0,006 | i v over time
the index over time, with stages |Total effect of time (period) g Y
of improvement and further The dynamics of the indicator does
: P P Interaction period * level 1,288 0,276 | not does not differ between the levels
deterioration, as shown in fig. 6 £ fiatl
for the level above the fixation ?h I:atlolnd'ff oot
zone. The interaction between |Tests of Between-Subjects Effects € total ditterence between
time and level of fixation is not |Between-group differences (level) 11220,332 Lz(i;fr\;ei:e%fﬂxat'on levelsis not
statistically significant (p=0,276), [Tests of within-Subjects Contrasts 6150 | 0.016 | There is a U-shaped dynamics of the
indicating the same form of |Quadratic change in time 10722/ 0,002 indicator
dynamics regardless of the [Cubicchangein time ! ’ There is a wave-like dynamics
anatomical level (above, at, or
below the level of fixation). There 150
C . L 1 Lavel
was no statistically significant T T
overall difference between the _ 140 fixation
levels of fixation (p=0,332). - @ 0 T | beiow:tha fixatian
According to the data $ 13
presented in the diagram (fig. 6), '—: =
it can be seen that after surgery, & LE / \/
patients have an increase in the # . _
disc shape index at all levels. §
However, within a vyear after { 6
surgery, there is a significant '
loss of shape in the fixation zone 0 /

and below the level of fixation.
A change in the shape of the
disc above the level of fixation is
characteristic — a slight decrease
followed by its increase.

The analysis of the deviation of If from normal values
is shown graphically (fig. 7).

According to the frequency analysis and graphical
representation of the distribution of individual indicators
of the disc shape index, it was determined that before
surgery, most patients had a lower than normal If at all
levels of interest: 16 (76.2%) above the fixation zone,
17 (81.0%) in the fixation zone, and 12 (57.1%) at the
inferior level, i.e., a decrease in the medial side of the
disc. At the same time, 6 (28.6%) patients had a lateral
decrease in height at a level lower than the fixation. For
other levels, the lateral reduction in disc height did not

Before

in the shape index is

3 months B months 12 months

Period
Figure 6 — Dynamics of changes in the disk shape index.

exceed 15%. At all levels, the mean If value was below
the normal range.

At 3 months after surgery, the disc shape index
remained mostly below normal in 11 (52.4%) patients at
all levels. At the same time, in 9 (42.9%) patients, If was
higher than normal at the level above fixation, and in 8
(38.1%) at the level below.

At 6 months postoperatively, the majority of patients
had If below normal, i.e., reduction of the medial edge
of the disc was noted in 12 (57.1%) cases above and
below the level of fixation. The index was within the
normal range in 2 (9.5%) cases above and below fixation,
respectively, and above the normal range in 7 (33.3%)
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Period
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Figure 7 — Dynamics of changes in individual disc shape indices (If) over time:
a — above the fixation zone, b — in the fixation zone, ¢ — under the fixation zone.
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Table 5 — Vertebral-disc coefficient (Kdp) values by
observation periods and fixation levels (M+SD/min+ max)

(Greenhouse-Geisser:
overall differences between the anatomical levels

F=4.393; p=0,020). The

Change the disk index (Kdf) of fixation (p=0,754) and the interaction «period x

Fixation area Before the |  After After After level» (p=0,277) were not statistically significant,

operation | 3 months | 6 months |12 months| indicating similar dynamics of changes in the

Above the fixation zone| 0/32£0:08 | 0,34£0,08 | 0,29+0,08 | 0,27£0,08 index .in all zones. The results of thg contrast

0,20+0,54 | 0,20+0,50 | 0,16+0,46 | 0,15+0,44 | analysis revealed a U-shaped dynamic of the

o 0,30+009 | 0324013 | 0,34+0,18 | 0,31+0,18 | indicator (F=15.722; p<0,001), which indicates a

Fixation area 0,20:0,50 | 0,19+0,80 | 0,17+0,90 | 0,15+0,85 | pronounced decrease in the indicator after the

o 0.31+0.05 | 031+0.07 | 0,310 07 | 0.33+0,34 | initial period with subsequent partial recovery.
Under the fixation area | 34, /45 | 0,20:0,47 | 0,20:0,45 |0,17:10,80| Changes in dynamics are shown in fig. 8.

at the same levels. Medial deformation of the fixation
gap was observed in 12 (57.1%) cases, and lateral
deformation in 2 (9.5%). At 12 months postoperatively,
the disc shape index at the level above the fixation was
observed in 9 (42.9%) cases above and below the normal
range. At the level below, cases below the norm prevailed
—12 (57.1%), with 4 (19.0%) within the normal range. A
decrease in the medial height of the gap was observed in
the fixation zone. According to the data presented in fig.
7¢, it can be seen that the average values under the level

The diagram shows that at 3 months after sur-
gery, there is a slight increase in Kdp, and starting
from 6 months of follow-up, there is a noticeable drop
in the coefficient. This behavior may indicate a loss of
bone mass of the vertebra located above the fixation.
That is, based on the diagram, the condition of the L4
vertebra is relatively stable, and the condition of the L3
and L5 vertebrae is experiencing a slight loss of bone tis-
sue. However, based on the calculation formula, in the
6-place fixation zone, both the intervertebral space and
the height of the L4 vertebra may decrease simultane-

of fixation are closer to the normal range.

ously, which will

Table 6 — Results of the GLM analysis of changes
in the vertebral-disc coefficient (Kdp)

Parameter. Test. F p Interpretation
Wilks’ Lambda 0,436 <0.001 Kdp statistically significantly
Total effect indicator period 25,060( changes over time
0839 There is no statistically significant
period*level ¢ 0,110 | difference between periods is
1,775 ;
not determined
Tests of Within-Subjects Effects Kdo is statistically significant
(Greenhouse-Geisser) 4,393 | 0,020 ch;)n es in time vsig
Total effect of time (period) g
The dynamics of the indicator
Interaction period * level 1,301 | 0,277 | does not does not differ between
the levels of fixation
Tests of Between-Subjects Effects The total dlffgreqce betwegn
K 0,284 | 0,754 | the levels of fixation levels is
Between-group differences (level) .
not determined
e . There is a U-shaped dynamics
Tests of Within-Subjects Contrasts| ;5 7,5 | .9 001 | of the indicator
Quadratic change in time - . .
There is a wave-like dynamics

not be reflected in the change in the
coefficient.

The analysis of the ratio of indi-
vidual Kdp coefficients to the norm is
shown in fig. 9.

According to the analysis, before
treatment, the majority of cases had
Kdp above normal at all study levels —
17 (81.0%) above fixation, 14 (66.7%)
in the fixation zone, and 19 (90,5%)
below. There were no cases below
normal, except for 1 (4.8%) at the
lower level. At 3 months after surgery,
the trend remained at the level above
fixation, with minor changes in the
fixation zone — 5 (23.8%) had normal
Kdp, 15 (71.4%) — below normal. At
the lower level, the number of normal
Kdp increased to 5 (23.8%), and the
number of below normal coefficients

According to general observations, it can be
determined that at 3 months after spinal fusion surgery,
there is a significant scatter of index values on the
adjacent discs from the level of fixation, at 6 months,
relative stabilization is noted, as evidenced by a decrease
in the standard deviation of

decreased to 16 (76.2%). At 6 months
postoperatively, at the level above fixation, Kdp was
below normal in 2 (9.5%) of the observations and at 12
months of follow-up increased to 5 (23.8%). The number
of cases of Kpd within the normal range did not change
at 6 months, and increased to 6 (28.6%) at 12 months.
Accordingly, Kdp below normal at 6 and 12 months was

the values, but at 12 months, a

Leval

significant increase in the scatter -

is again noted, which may indicate
a partial loss of stabilization.

— above the fixation
fixation
=====halow the fixation

x

Let us consider how the
vertebral-disc ratio (Kdp) changes
over time. The results of the

analysis are shown in tables 5, 6.

According to the results of
multivariate analysis of variance,
a statistically significant change in
Kdp over time was found (Wilks’

Vertebral-disc coefficient (Kdp)

Lambda =0,436; p<0,001), which bafara
was also confirmed by univariate

analysis with sphericity correction

3 months & maonths 12 months

Period
Figure 8 — Dynamics of vertebral-disc ratio (Kdp) changes.
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Figure 9 — Dynamics of changes in individual vertebral-disc coefficients (Kdp) over time:
a — above the fixation zone, b — in the fixation zone, ¢ — below the fixation zone.

15 (71.4%) and 10 (47.6%), respectively. In the fixation
zone, there was a slight increase in the number of cases
below normal — 6 (28.6%) at 12 months after surgery
and a decrease in the number of increased coefficients —
11 (52.4%) for the same period.

In the zone below the 12-month fixation, there
were noticeable changes in Kdp: 10 (47.6%) fell into the
normal zone, and 7 (33.3%) had a higher coefficient.

Transpedicular spinal fusion with subsequent
formation of spondylodesis is a generally accepted
method of surgical treatment of degenerative spinal
diseases [6]. One of the serious long-term complications
of such an intervention is adjacent segment disease
(ASD), which is considered a factor affecting the
success of posterior instrumentation and fusion. APD
involves the development of arthritic-like changes in
the segments located near the area of instrumented
fusion. Presumably, the occurrence of this condition
is multifactorial in nature, where rigid fixation is a key
contributing factor [7].

Over the past two decades, a number of dynamic
spinal stabilization systems and techniques have been
proposed to reduce the incidence of PPS compared
to standard rigid fixation [8, 9]. In particular, hybrid
dynamic systems create a gradual transition between
the fused segment and the moving adjacent areas,
reducing the load on adjacent segments. However,
despite the promise of the approach, research results
remain controversial: the benefits of hybrid systems in
terms of clinical and radiological outcomes have not
been convincingly proven [10, 11].

Our study was aimed at a step-by-step assessment
of changes in the adjacent segments using quantitative
indices that allow us to identify which structures (disc
or vertebra) are undergoing primary degenerative
processes.

Based on the relative nature of the disc index, i.e.
the ratio of the sagittal plane of the disc to the area of
the vertebra located above, the disc index in the fixation
zone (L4-L5) takes into account the area of the L4
vertebra, for the L3-L4 disc — the area of the L3 disc, and
for the L5-S1 disc, respectively, the area of the L5 disc.

Based on the formula {d = <o’ the disc index will also

i
depend on changes in the vertebrae Thus, even with
a stable disc area, a decrease in the vertebral area will
lead to an increase in the index, which does not always
indicate an improvement in the condition. To take these

changes into account, the direction of deviation from
the norm can be represented as follows

0,35 < Id < 0,45
disc degeneration < vertebral degeneration

The reasons for the decrease in the height of
the intervertebral disc above a fixed level may be
microcirculatory disorders, reduced mobility of the
downstream segments (e.g., L4-L5), or non-compliance
with lordosis during surgery. These factors contribute to
an asymmetrical redistribution of the load and can cause
subsidence of the anterior or posterior edges of the disc.

Changes in the disc index in the fixation area can be
caused by both compaction of the surrounding tissues
and the visual effect of the implant «sinking» into the
vertebral body. In situations where the degeneration
affects both the disc and the vertebra, the Id may remain
within the normal range, which requires additional
evaluation by other parameters.

Transpedicular fixation at the L4-L5 level creates
stiffness, as a result of which the compensatory load
is transferred to the segment above — L3-L4. This is
manifested not only by a decrease in the height of the
disc, but also by asymmetric deformation of its edges.

Thediscshapeindex]f = P;m, which reflects the ratio

of medial to lateral height, aIIIows you to assess the

direction of deformation: with a decrease in If, medial

subsidence, with an increase, lateral subsidence. Based

on the formula for the disc shape index, it is possible to

determine in which direction the disc is deformed:
12<If <15

reduction of medial height < reduction of lateral height

The medial part of the disc is usually more resistant
to deformation, but in the case of kyphotic changes, it
is the first to undergo compression. The lateral edges
can be vulnerable with increased lordosis or load on the
facet joints

The vertebral-disc coefficient, based on the formula

h
Kdp = h—d, is a relative coefficient,
”

i.e., it depends on two variables that can change over
time — changes in the height of the disc and the height of
the vertebrae that is higher. Therefore, the Kdp value can
be used to determine which structures are undergoing
changes.

for its calculation
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0,2 < Kdp < 0,25

disc degeneration < vertebral degeneration

Based on the results obtained, it can be argued that
at the level below fixation (L5-S1), a decrease in Kdp is
most often a consequence of degeneration of the L5
vertebra. In the upper segment (L3-L4), changes may in-
dicate L3 destruction. At the same time, stable Kdp val-
ues in the fixation zone may be the result of balanced
changes in the disc and vertebrae, as well as effective
stabilization by the implant.

Conclusions.

The analysis of radiographic changes in the adjacent
spinal segments demonstrated the informativeness of
the proposed indices (Id, If, Kdp) for assessing structur-
al changes in intervertebral discs and vertebral bodies.
These indices make it possible to differentiate which
anatomical components undergo degenerative changes
and assess the degree of their deviation from the norm.

Within one year after transpedicular fixation at the
L4-L5 level, changes were recorded in both the segments

DOI 10.29254/2077-4214-2025-2-177-176-190
YK 617.3/616-092
Kopxc M. O., bapkoe O. O., KapniHceka O. .

located above and below the fixation zone. At the same
time, in the segments located above (L3-L4), degenera-
tive processes are detected earlier — already 6 months
after surgery. Instead, changes in the lower segments
(L5-S1) are less pronounced and mostly manifest them-
selves in a year.

The assessment results did not reveal a clear se-
qguence or preference in the nature of structural chang-
es, i.e. whether the discs or vertebrae are subject to
destruction first. Presumably, such differences are due
to individual factors, including the patient’s age, bone
condition, anatomy, and the presence of comorbidities.
Identification of these factors requires further research.

Prospects for further research.

This study did not identify unambiguous factors that
affect changes in adjacent segments; in further studies,
it is planned to determine the effect of such factors on
the SLA as the patient’s age and the state of bone struc-
tures.

PEHTTEHOMETPWU4HI 3MIHM NPUNETMNUX MIXXPEBLEBUX AUCKIB
nicnAa TPAHCNEOUKYNAPHOI ®IKCALII MOMEPEKOBOIO BIAAINTY XPEBTA

B NIKYBAHHI OETEHEPATUBHUX 3AXBOPHOBAHDb
AY «lHcTuTyT natonorii xpe6bTa Ta cyrnobis im. npod. M.I. CuteHka HAMH YkpaiHu»
(m. Xapkis, YKpaiHa)
helen.karpinska@gmail.com

ThbaHcrneduKynapHa gikcayia xpebma nopyuwye HopMasbHi biomexaHi4Hi 830EMOBIOHOWEHHA Mex Xxpebmoso-
PyXo08UMU CE2MEHMaMu Ma MPUCKOPIOE 0e2eHepamueHi 3miHu. Mema —8u3Ha4anu xapakmep 3miH y Mixxpebuyesux
OuCKax ma minax cymixHux xpebuie y OUHamiyi nicna 8CMaHoeneHHA MpPaHCneOuKyAapHOI gikcayii Ha pigHi L4-
L5. [ns ouyiHku cmaHy xpebuyie ma Ouckie susHa4anu iHOeKc oucky (Id), iHdekc popmu ducka (If) ma xpebuyeso-
ouckosuli koeghiyienm (Kdp). BuseneHo cmamucmuyHo 3Ha4Yywly 3miHy Id e 4aci, @ makoxc 3Hauywy 83aemodito
Mixc yacom i pieHem ¢pikcayii. Cmocmepizcaemsca 36inbweHHA Id nicas onepayii, deakuli nepiod cmabinbHocmi, a
nomim 3Ha4yHe 3HUXEeHHA. IHOeKc hopmu mixxpebuesozo oucka (If) npodemoHcmpysas cmamucmuyHO 3HaAYyWy
OUHAaMIKy y 4Yaci He3anexHo 8i0 pisHA ¢hikcayil. B3aemoodia mix Yacom ma pisHemM ikcayii cmamucmuyHo He
3HaYyWa, Wo ceidyums npo 00OHAKO8Y hopMy OUHAMIKU He3aa1eXHO 8i0 AHAMOMIYHO20 PiBHA (8ulie, HA pPiBHi,
HuMcde pikcayii). BussaneHo cmamucmuy4Ho 3Ha4ywy 3miHy Kdp e yaci, a makox U-nodibHy OUHAMIKy NMOKAa3HUKaA,
W0 BKO3YE HA BUPAMHCEHE 3HUXEHHA MiC/1A MO4amMK08020 rnepiody 3 no0asnbwWumM YaCMKO8UM 8iOHOBAEHHAM. AHANI3
3MIH 8MpPo008}# POKY nicaA nposedeHoi onepayii, Nokasas, wo 8idbysaromoeca 3MiHU AK sulje 30HU Qikcayil, mak
i HuMc4ye Hei. BU3SHAYEHO, W0 y BEPXHIX Mpusne2aux ceecMeHmax rnepwi O3HAKU MOABAAIOMbLCA 8Xe HA 6 MicAyb
nicaa onepauyii, Modi AK 8 ceameHMax HUX4e — MinbKu Yepe3 piK i He maki supaxeHi. BiomiyeHo, wo npu ouiHyi
pyliHy8aHHA OucKy ma xpebyis, He bya0 8U3HAYEHO ABHUX MeHOeHYili 00 nepwoyep2080cmi 3MiH, CKopiwe ye Moxe
3anexcamu 8i0 iHWUX MPUYUH, MAKUX AK 8iK NayieHmMa, cmaHy Kicmkosux cmpykmyp, ocobausocmeli aHamomi4Hor
bydosu, mow,0. BusHa4eHHA yux npu4uH nompebye 000amKosux 00Cni0HEHb.

Knw4oei cnoea: mpaHcneduKynapHa ikcauis, iHOEKC OUCKY, iHOeKc ¢hopmu OucKy, xpebyeso-ouckosuli
KoedpiyieHm.

3B8’A30K ny6niKauii 3 nraHOBMMM HAayKOBO-A0CAIA-
HUMU poboTamu.

PoboTa BMKOHaHa B pamkax HAP «YoockoHanutu ai-
ArHOCTWKY Ta NiKyBaHHA AereHepaTUBHUX 3aXBOPIOBaHb
nonepeKoBoro BiaAdiny xpebTta y BiMCbKOBOCNYXKOOBLLB
(kniHiKo-eKcnepMmeHTanbHe  OOCAIAMKEHHS)», HOMep
[eprkaBHOT peecTpauii 0123U104221

Bcryn.

TpaHcneankynapHa ¢ikcalis € NowupeHnMm MeTo-
OOM XipypriyHOro NikyBaHHA 3axBOpPtOBaHb, Aedpopma-

uin i Tpaem xpebta [1]. BCTaHOBNEHHS 3a4HLOMO KicT-
KOBO-M/IACTUYHOIO CroHAUA0AEe3y 3 BMKOPUCTAHHAM
TpaHCMNeaMKYNAPHUX TBUHTIB 3abesnevye crabinisauito
YParkeHOoro cermeHTa, ase BOAHOYAC NOPyLUYE HOPMab-
Hi biomexaHi4yHi B3aEMOBIAHOCMHU MiK XpebuLeBo-py-
XOBMMW cermeHTamu. Lle cnpuumHae abo npucKkoptoe
PO3BUTOK AereHepaTUBHMUX 3MiH Y NPUIEIINX CETMEHTax
XpebTa. MaToNoriyHi 3MiHM B CYMiXKHUX AinfHKax Mo-
KYTb NPOABAATUCA 3HUKEHHAM BUCOTU AMUCKIB, dopmy-
BAaHHAM TPUXK, PO3BUTKOM CKOMIOTUYHUX gedopmalii,
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cnoHaunonictesy abo cteHosy xpebToBOro KaHany. 3a-
3HAYMMO, WO PEHTreHOJIONYHI O3HAKM 3aXBOPIOBAHHA
NPWAErNIOr0 CermeHTa MOXKYTb criocTepiratnuca 6es Kii-
HiYHUX cumnTomiB y 12,2-42,6% BUNaaKis, ToAj AK peHT-
reHO/I0TiYHI 3MiHM 3 KNiHiYHMMMK NposaBamn —y 4-20% (2,
3]. HaluyacTiwmmmn dakTopamu puU3KUKYy PO3BUTKY CUH-
Apomy npunernoro cermenTa (3MNC) BBaXKatoTbCA HAABHI
AereHepaTBHi 3MiHW B CYMiIXKHUX CErMeHTax, caritaib-
HUI aucbanaHc, purigHa ¢ikcauia Ta iHTpaonepauiiiHe
nowkoaXeHHA m’a3is [4, 5]. He3Barkatoun Ha HaABHICTb
nepeaymos gna 3MNC, BigOMOCTi NPO PeHTreHOMETPUYHI
3MiHM MpUAernmMx Mixkxpebuesux AUCKiB y nicnaonepa-
LilMHKUI Nnepiog € 0bMmeXKeHUMM.

MeTa gocnigeHHs.

BU3HAUNTM XapaKTep 3MiH Yy MiXKXpebLeBux AMcKax
Ta TiNax CyMiKHUX XpebuiB y AMHAMILi nicns BCTAHOB-
NeHHA TpaHcneauKkynapHoi dikcauii Ha piBHi L4-L5.

O6’eKT i meTOaM AOCNiAXKEHHA.

Y pocnigxeHHs 6yno BkAoYeHo 21 nauieHTa, aiKi npo-
XOAMNM NiKyBaHHA y Y «IHCTUTYT natonorii xpebTa Ta
cyrnobis im. npod. M.l. CuteHka HAMH Ykpainu» 3 2022
pOKy. Ha npoBeAeHHA HayKOBOro A0CNiAXKeHHA 6yno oT-
pPYMaHO [03BiN Big, €KCNepTHOT KOMICIT 3 NMMTaHb €TUKHK
Ta b6ioetTukn Y «lHcTUTYT natonorii xpebTa Ta cyrnobis
im. npod. M.I. CuteHka HAMH YKpainn» (Mpotokon Ne

PucyHok 1 — MPT go onepaluiii, piseHb L4-L5.

PucyHoK 3 — Cxema BM3HauYeHHs iHAaekKciB Id, If, Kdp.

252). locniaskeHHA NpoBOANIOCH 3 AOTPUMAHHAM NpaB
NIOANHW BIANOBIAHO A0 Aitovoro B YKpaiHi 3aKOHOAaB-
cTBa Ta [enbCiHCbKOI AeKknapauii « ETMYHI npuHUMnn me-
OVNYHUX JOCNIAMKEHD 3@ YYACTHO IIDANHN Y AKOCTI 06’eKTa
pocnigxeHHs». Yci xBopi Haganu iHpopmoBaHy Aob6po-
Bi/IbHY 3rofy A4 y4acTi y AOCNIAXKEHHI.

CepegaHin BiK y4yacHuKiB cTtaHoBuB 39,7112 pokis
(mianasoH: 20-60 pokiB). Kputepissmu BKAOYEHHA Byn:
npoBeAeHHA TpaHCcneAnKYNAPHOI ¢ikcauii Ha piBHi L4-L5
3 NpuMBOAY AereHepaTUBHMX 3aXBOPIOBAHb NOMNEPEeKOBO-
ro Biaainy xpebta, BKAOYAOUYM MiKXpebueBi rpuxki Ta
CTeH03 xpebToBOro KaHany. Kputepiamu BUKIOYEHHSA
— HAABHICTb B aHaMHe3i nonepeaHix onepaTUBHMUX BTPY-
YaHb Ha NOMNepeKoBOMY BiAAini, AereHepaTUBHUIN CKONi-
03, cnoHAnnonicTe3 abo NyxJNHW.

OUiHIOBaHHA CTaHy MixxpebLeBux AUCKIB NPOBOAM-
N 4,0 XipypriYHOro BTPyYaHHA, a TaKOXK yepes 3, 6 Ta 12
micAuiB nicnA onepauii Ha NiACTaBI AaHUX MarHiTHO-pe-
30HaHcHoi Tomorpadii (MPT) nonepekoBoro Biaainy
(puc. 1, 2).

[ns ouiHKK cTaHy xpebuis Ta MixxpebueBux AMCKiB
3a MPT-3HiMKamu, BM3Ha4anu iHgekc aucky (Id), iHaekc
dopmu gucka (If) Ta xpebueBo-AMCKOBUIA KoedilieHT
(Kdp) (puc. 3).

IHoeKkc aucky (Id) — BigHOWeEHHS naouL AWcKa Ao
naowi xpebusa, Wo po3TalloBaHUN BULLE
(y caritanbHiit naowmHi). Y Hopmi Id cTa-
HoBuTb Big, 0,35 o 0,45. Po3paxoByeTbca

3a popmynoto: Sd
Id = —,
Sv
[e
__ AC+BD AB+CD —naowa
Sd = 2 2 [AMCKa,
AE+FB _ AB+EF — N/10Wa xpeb-
Sv = LA, WO NEXNTb
2 2 Buwe.

IHaekc dopmu gucka (If) — cnissigHo-
LIeHHs medianbHoi BUcoTH aucka (AC) ao
natepanbHoi (BD). Y Hopmi If cTaHOBUTL
Big 1,2 go 1,5. BusHayaetbca 3a popmy-

Noto: AC

I = —
! BD
Xpebueso-anckoBuit KoeodiuieHT (Kdp) — BigHOWeEH-
HA BMCOTM AMCKA A0 BMCOTM Xpebus, po3TalloBaHOro
Hag HUMm. Y HopMmi Big, gopisHioe Big 0,2 go 0,25. ®op-
MY/ PO3PAXYHKY: AD + CB

AF + BE

OTpMMaHi PEHTTEHOMETPUYHI MOKA3HUKM 0bpOobNEeHi
CTaTUCTUYHO 3 BU3HAYEHHAM CepeaHbOro 3Ha4YeHHA Ta
CTaHAAPTHOrO BiaxuneHHa (MzSD) Ta mex AianasoHy
po3Kkuay (min+max). 3 ornaay Ha HaABHICTb MHOMUHHUX
NOBTOPHUX BUMIpIOBaHb Y TPbOX aHAaTOMIYHMX 30HaX i
YOTMPbOX YAaCOBMX Mepiogax, 4NA CTaTUCTUYHOT 06po6-
K1 6yno BukopuctaHo GLM (Generalized Linear Model)
3 NOBTOPHMMM BUMIPHOBAHHAMM, WO [0 iHAeKcis. Le
[,03BO/IN0 OLIHUTKU AK ANHAMIKY 3MiH, TaK i BNAMB aHa-
TOMiYyHOro piBHA ¢ikcauii. JocTaTHicTb 06cAary BUbGipKM
OLHIOBaNM PETPOCMNEKTMBHO Ha OCHOBI edeKTy yacy
(Partial Eta Squared) y mogeni GLM 3 nOBTOPHUMM BUMI-
ptoBaHHAMM. BuasneHnii sennkuin edpekt (n?,>0,14) nae
niacTaBu BBaXKaTH, Wo obcar BubipkM n=21 € gocTaTHIM

Kdp =
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ONA JOCTOBIPHOIO BUABNAEHHA AMHAMIYHUX 3MiH 40CAI-
OXKYBaHUX MOKA3HMKIB. AHani3 gaHmx 3a GLM nposoan-
v B naketi IBM SPSS Statistics 26.0.

OUuiHKY BIANOBIAHOCTI HOPMANIbHUM  3HAYEHHAM
NPOBOAMWM iHAEKCIB NPOBOAWIN METOAOM PaHXKyBaHHA
OTPMMAHUX [AHUX — HUXKYE HOPMMU, IHTepBan HOpPMMU,
BULLE HOPMM 3 OLLIHKOK YACTOTHUM QHAJi30OM 33 KOXK-
HUM piBHEM, WO AocniaxKyBanu. MpadiuyHni aHani3 pos-
noainy iHAMBIAyaNbHUX MOKa3HMKIB MPOBOAMAN B MaKe-
TiB R. [iarpamu BM3Ha4anu cepesHe 3HaYeHHs BUBIpKY,
CTaHAAPTHE BiAXWUIEHHA, PO3MNOAiN iHAMBIAYabHUX NO-
Ka3HWKIB Ta MeXKy HOpMU, BIANOBIAHO A0 iHAEKCY.

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

Po3rnaHemo 3miHy iHAeKkcy aucky (Id) y nauien-
TiB BMPOAOBX POKY MiCNA ONEpaTUBHOrO BTPYYAHHA
(tabn. 1, 2).

3rigHo 3 6araToBMMipHUM aHanisom gucnepcii, byno
BUABMEHO CTAaTUCTUYHO 3HAuyly 3MiHY MOKa3HWKA B
yaci (Wilks’” Lambda = 0,412, p<0,001), a TakoX 3Ha-
YyLly B3aEMOAi0 MixK Yacom i pisHem dikcauii (Wilks’
Lambda = 0,671, p=0,001), wo BKa3ye Ha pi3Hy TPaEKTO-
pito 3MiH MOKa3HWKa B Pi3HMX aHAaTOMIYHMX 30HAX. 3MiHa
iHOEKCY AMCKa MaE BUPaXKeHy NiHilHy (p<0,001) Ta KBa-
ApatnyHy (p=0,006) KOMNOHEHTKU, TOBTO cnocTepiraETb-
cA 36inbleHHA iHAeKcy AMCKY nicns onepauii, Aeskui
nepiog cTabiNIbHOCTI, @ MOTIM 3HAUYHE 3HUMKEHHSA, LLO Nia-
TBepAKYETbCA rpadivuHo (puc. 4). Baemoaia mixk yacom
i piBHem @ikcauji BusBunacb HesHadywow (p=0,359),
Lo CBiAYMTb NPO OAHAKOBY HaMpaB/eHiCcTb 3MiHM Id Ha
TPbOX aHATOMIYHMX PIBHAX. 3aranbHi BigMIHHOCTI MiX
piBHAMM diKkcauii 6ynm BiacyTHi (p=0,743).

Ha piarpami (puc. 4) cnocrtepiraetbca noctynose
3HUXKEHHA IHAEKCY AMCKa Ha BCiX PiBHAX.

Buxopaum 3 Toro, WO meXKa HOpMU AOBOAI LUMPOKA —

Tabnuusa 1 — 3HaueHHs iHAEKCY AUCKY
(1d) 3a nepiogamu cnocrepekeHb Ta piBHAMMU
dikcauii (MzSD / min+max)

3miHa iHaeKcy aucka (Id

3oHa dikcayii o Yepes Yepes Yepes

onepauii 3 mic 6 mic 12 mic
Hagpg 30HOt0 0,31+0,05 | 0,32+0,06 | 0,31+0,05 | 0,25+0,06
dikcau,ii 0,20+0,40 | 0,23+0,45 | 0,23+0,44 | 0,15+0,39
30Ha dikcauji 0,30+0,09 | 0,30+0,11 | 0,28+0,12 | 0,27£0,12
H 0,18+0,48 | 0,18+0,70 | 0,15+0,69 | 0,15+0,68
MNig 30HOM0 0,3240,07 | 0,32+0,08 | 0,30+0,08 | 0,28+0,08
dikcauii 0,20+0,45 | 0,20+0,50 | 0,17+0,47 | 0,13+0,43

(puc. 5a), i HUKYe dikcauii — 14 (66,7%). LLle moxkHa cno-
cTepiraTu, Wo Hinblle TOYOK PO3TALLOBAHO HUMKYE MEXKI
HOPMaNbHUX 3HAYEHb, HUXKYE PiBHA HOPMMU 3HAXOAATb-
cA i cepenHi 3HavyeHHA. Yepes 3 micAaui nicna onepauii
3HAYeHHA iIHOEKCYy AMCKY He 3MiHMAnca. Yepes 6 micauis
nicna onepauii 3HUKEHHA iHAEKCY BULE piBHA ¢ikcauil
BigMmiueHo y 16 (76,2%), B 30Hi dikcauii — 18 (85,7%),
HUXYe — 14 (66,7%) nauieHTiB. Ha 12 micaupb nicnsa one-
pauii BigMiyeHo 36inblEHHSA KiNbKOCTI NaLieHTIB, Y KOTo
BiAAMIYEHO 3MEHLUEHHS IHAEKCY AMCKA: BULE PiBHA OiK-
cauii— 15 (90,5%), Ha piBHi dikcauii— 19 (90,5%), HuxKue
— 15 (71,4%) cnoctepexeHb.

Y ABOX NALLiEHTIB BiAMIY€HO 3HAYEHHA iHAEKCY AUCKY
6inblwe Hopmu (Id=0,45) B 30HiI HUKYe dikcaLii B nepi-
oau 3 Ta 6 micauiB nicna onepadii, i NnoBepHeHHs B BiK
3MeHLeHHA iHAeKCcy Ha 12 micAub cnocTepeXkeHHs.

AHaniz 3miHM iHAEKcy dopmM AUCKY HaBedeHOo B
Tabn.3Ta 4.

3rigHo 3 pe3ynbtaTamu H6aratodpakTopHOro Aucnep-
CilHOro aHanisy 3 NOBTOPHMMM BUMIPHOBAHHAMM, iH-
aekc dopmu mixkxpebuesoro gucka (If) npogemoHcTpy-
BaB CTAaTUCTMYHO 3HAYyLLy AWMHAMIKY Yy Yaci He3anexHo

Big 0,35 no 0,45, i 3a gaHUMM cTa-

TUCTUYHOTO QaHanNi3y MNOKA3HWKM
Ha BCiX PiBHAX BNPOAOBXK crocre-
peXKeHHA CTAaTUCTUYHO 3HaAYyLLO

34

¥

Pieens

— Buwye dikcauji
Dikcauia

32
(p<0,001) 6ynn meHwe BePXHbOI

MEXi, OLiHKY BigHOWEHHA A0
HOpMW npeacTaBUMO  rpadivyHo
(puc. 5).

AKWO npoaHanisyBatm oTpu-
MaHi giarpamu posnoginy iHauBi-

IHaexe ancky (Id)

— Hiokue dikcayji

AyanbHUX AAHUX iHAEKCY AWCKY,
MOXHa CKasaTu, L0 MmepeBakHa

KiNIbKICTb MALEHTIB Mana 3HU-
KEHWI iHOAEKC AWCKY — B 30Hi
oikcauii 15 (71,4%) (puc. 56),
BuLLe piBHA dikcauii — 17 (81,0%)

o onepayjii

3 mic B mic 12 mic
Mepioa cnocrepexeHHs

PucyHoK 4 — iInHamiKa 3miHM iHAEKCY AUCKa.

Tabnuusa 2 — Pe3ynbTaT aHani3y 3miHu iHgeKcy aucka (Id) 3a GLM

MapameTp TecT Koed. F p IHTepnpeTauia

Wilks’ Lambda 0,412 <0,001 | IHAEeKC ANCKY CTaTUCTUYHO 3HAYYLLO 3MIHIOETLCA Y Yaci
IHAMKATOP 3aranbHOro edeKTy nepiog, 27,648 ! A AuCKy yi Y

e 0,671 . . . )
nepiog*piseHb 4270 0,001 | Bka3ye Ha 3HauyLLy Pi3HY TPAEKTOPIIO 3MiHM NOKA3HUKIB
Tests of Wv'thm_SUbjeCtS Eff?CtS (Greenhouse—Geisser) 12,683 | <0,001 | MOKa3HMK CTAaTUCTUYHO 3HAYYLL0 3MIHIOETLCA B Yaci
3aranbHuii edekT yacy (nepios)
Bsaemogin nepiog * piseHb 1,083 | 0,359 ,D,}AHaMlKa 3MIHM MOKa3HMKa He BIAPI3HAETLCA MiX

piBHAMM diKcauii

Te;ts of Bet.wgen—.SubJec'ts I?ffects 0,298 | 0,743 |3aranbHOI pi3HULI MiXK piBHAMM diKcalii He BU3HAYEHO
MixKrpynosi BiamiHHOCTi (piBeHb)
TE.!S% of W'Fhm_SUbJ.ECtS Contrasts 17,495 | <0,001 | NiHitHa 3MiHa 3Ha4yLWa
JliHinHa 3miHa B Yaci
KBagpaTuyHa 3miHa B yaci 8,270 | 0,006 |€ U-nopgibHa gnHamika NoKasHUKa
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Neplog cNoCTepemeHHA MNepioa cnocTepexes s epiog cnocTepemenA
a 0 B

PUCYHOK 5 — [luHamiKa 3miHu iHamMBiayanbHUX iHAeKciB (Id) 3 yuacom: a — Hag 30HotO diKcauii, 6 — B 30Hi dikcauii, B — nig 30Hot0 dikcauyii.

Big piBHA ¢ikcauii (Wilks’ Lambda = 0,823,
p=0,010). B3aemog,i Mixk nepiogamm cnocrepe-
XeHi i piBHem ¢ikcauii = He BuaBneHo (Wilks’
Lambda = 0,840; p=0,113). AHani3 KoHTpa-
CTiB BUABMB, WO HalKpalle AMHAMIKY OMNUCYE
KBagpaTuyHa (p=0,016) Ta Kyb6iuHa (p=0,002)
mogeni 3miH, Wwo Bigobparkae xsuaenoaibHy
abo HeniHiltHy 3MiHY iHOEKcy B yaci, 3 eTana-
MW MOKpPaLLEeHHA Ta NOAANbLIOrO NOTipLIEHHS,
LLLO NOKa3aHO Ha puUcC. 6 ANA PiBHA BULLE 30HU

Ta6bnuua 3 — 3HaueHHs iHaekcy popmu gucky (If) 3a nepioga-
MM criocTepeXXeHb Ta piBHAMM dikcauii (MxSD / min+max)

3MmiHa iHaeKcy aucka (If)

3oHa dikcauiji | Yepes Yepes Yepes

Ao onepayiil 3 n':ic 6 Snc 12?\nic
Haz 30H0l0 diKkcauii 0,90+0,44 1,21+,69 1,12+0,58 1,31+,55
0,30+1,80 | 0,30+2,60 | 0,20+2,32 | 0,39+2,50
30Ha dikcauii 0,93+0,56 | 1,10+0,64 | 0,98%,56 0,93+0,54
0,36+2,50 | 0,15+2,22 | 0,15+2,20 | 0,14+2,19
Nia 30H0l0 diKkcauii 1,11+0,70 | 1,43+1,05 | 1,31+0,97 | 1,21+0,85
0,20+2,80 | 0,20+3,40 | 0,27+3,18 | 0,37+3,07

diKcauii. B3aemogis mix yacom Ta piBHeM OiK-
caujii cTaTUCTMYHO He 3Havywa (p=0,276), wo
CBiAYNTb NPO OAHAKOBY POPMY AMHAMIKM He3anexHo
Bifl, aHaTOMIYHOro piBHA (BMLLE, Ha PiBHI, HUXKYe diKca-
uii). He BUABNEHO CTAaTUCTUYHO 3HAYYLLOT 3aranbHOI Big-
MIHHOCTI MixX piBHAMMK dikcauii (p=0,332).

3a gaHumuK, NpeacTaBieHMMK Ha giarpami (puc. 6),
MOXKHa No6aynTy, Wo nicaa onepavy,ii y nauieHTiB 36inb-
WYETbCA iHAEKC GOpMM AMCKA Ha BCiX piBHAX. Ane B
NPoOAOBXK POKY NiciA onepaLwii, cnocTepiraeTbca 3HavHa
BTpaTa dopmu B 30Hi PikcaLii Ta HMKYe piBHA dikcaLil.
XapaKTepHa 3miHa popmu gMCKa BULLE piBHA dikcauii —
He3HayHe 3HWMMKEeHHA iHaeKcy GopMK 3MIHIOETLCA MOro
36iNbLIEHHAM.

AHanis BigxuneHHsa If Big HopmanbHMX 3Ha4YeHb Ha-
BeAeHo rpadiyHo (puc. 7).

3a gaHMMM YacTOTHOrO aHanisy Ta rpadiyHoro no-
OAHHA po3noginy iHAUBIAYAaNbHUX MOKA3HMKIB IHAEKCY
dopmMUu AUCKY, BU3HAYEHO, WO A0 onepaLii y 6inbluocTi
naui€eHTiB cnocTepirany meHwwmii 3a Hopmy If Ha Bcix piB-
HAX: y 16 (76,2%) Buwe 30HM dikcauii, 17 (81,0%) B 30Hi
dikcauji Ta 12 (57,1%) Ha HUXKYO-
MY PiBHi, TOBTO cnocTepiraeTbcs

If 6yB BULLE HOpMM Ha piBHI BULLEe dikcauii, iy 8 (38,1%)
Ha piBHI HUXYe.

Yepes 6 mic nicna onepawii nepesa*kHa KinbkicTtb na-
uieHTiB mana If HuxK4e HopmK, TO6TO 3MEHLIEHHA Mesi-
aNbHOTO Kpato AMcKa Biamivanm y 12 (57,1%) sunagkax
BULLLE | HMXKYe piBHA dikcaLil. IHAEKC y MeXKax Hopmu
6yB Yy 2 (9,5%) BuLe i HMXKYe diKkcaLii, BianoBigHO BULLE
Hopmu y 7 (33,3,%) Ha Tux e piBHaX. Jedopmauis npo-
MiXKKY oiKcauii B megianbHUiM 6ik cnoctepiranm y 12
(57,1%) Bunagkax, B natepanbHuin —y 2 (9,5%). Ha 12 mi-
cAub nicna onepauii iHaeKc GOpMM AUCKA HA PiBHI BULLE
dikcauii cnoctepiranm no 9 (42,9%) Bunagkis BuLLe i
HUMXK4Ye HOpMM. Ha piBHI HMXKYe nepeBaXkain BMMNALKK
HUK4e Hopmu — 12 (57,1%), npy Tomy 4 (19,0%) y mexkax
HopMW. B 30Hi dikcau,ii cnoctepiranocs sameHWweHHA Mme-
AiaNbHOI BUCOTM NPOMIXKKa. 3a AaHUMM, NpeacTaBAeHn-
MW Ha pUC. 7B, MOXKHa 6aunTH, WO cepeaHi 3HAYEHHS
nig, pisHem ¢ikcaL,ii 3Haxoabca 6aMxKYe A0 30HM HOPMU.

3a 3aranbHMMMK CMOCTEPENKEHHAMM MOMKHA BU3HA-
YMTK, WO Ha 3 micAub nicnAa onepawii cnoHannozesy,
CNOCTEPIraeTbCA 3HAYHUN PO3KUA, 3HAYEHDb iHAEKCIB Ha

Tabnuua 4 — Pe3ynbTaT aHanisy 3miHu iHgekcy popmu gucka (If) 3a GLM

3MEHLIEHHA MefajanbHOro 60Ky na?rZ?TeTp KoFecb p IHTepnpeTauia

Aucky. Mpyu ubomy y 6 (28,6%) | Wilks’ Lambda 0,823 IHOEKC AMCKY CTAaTUCTUYHO 3HAYYLLLO
nauieHTis cnocTepiranocb sate- |lHAMKaTop 3arasnbHOrO epekTy 4,990 | %010 | sinioeroen y vaci

pafbHE 3MEHWEHHA BMCOTM Ha (NERIOA ———
HUXKUYOMY Big, dikcaLi piBHi. A | nepioa*pisensb 2’%‘? 0,113 g;?;g;;ﬁ‘:ﬁ:';i:ﬁff;f:“”""' MK
iHWKWX PiBHIB NatepasbHe 3meH- - - :

P P Tests of Within-Subjects Effects IHAEKE GOPMM ANCKA CTATUCTUYHO
LWEHHA BUCOTW ANCKA HE NEPEBU- | (Greenhouse—Geisser) 4,990(0,006 | o © SmiHioeToeR B Yaci
uyBano 15%. Ha Bcix piBHAX Ce- |3aranbhuit edexT yacy (nepioa) v
pefHe 3HayeHHA If 3HaxoaWTbCA . e [nHamiKa 3MiHM NOKa3HMKa He Bij-
HUKUE HOPMa/IbHOTO 3HaueHHs. | D32€MOAIA NepioA ™ piseHb 1,288 0,276 | s inetben misk pisHamm dikcaui
. Hepes 3 micaui nicna onepaui | regys of Between-Subjects Effects 1122 | 0 337 | 3araneHoi Pi3HULi MiX piBHAMM iK-
iHAeKC GOPMM AMUCKA 3a/MLLIABCA | MixKrpynosi BiaMiHHOCTI (piBeHb) ! ’ cauii He BU3HAYeHO
MePEBakHO ke HOpMM ¥ 11 fTests of Within-Subjects Contrasts 6,150 | 0,016 | € U-noaibHa AMHamika NoKasHMKa
(52,4%) naujeHTiB Ha BCiX PiBHAX. |KBagpaTuuHa 3miHa B yaci 10.722 0.002 | € xsmngno,qiéqHa AvHamiKa
Mpu ubomy y 9 (42,9%) naujenTis LKybiuHa 3amina B yaci ’ ’
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CYMiXKHUMX Bif, piBHSA diKcauil guc-
KaX, Ha 6 micaub BiAMIYa€ETbCA 150
BigHOCHa cTabinizauia, npo wo
CBiAUYNTb 3MEHLUEeHHA CTaHaapT-
HOTO BIAXW/JIEHHA 3HAyeHb, ane
Ha 12 micAaupb, 3HOBY BiAMIYaAETb-
€A 3HayHe 36inblUeHHA po3KMay,
LLLO MOXe CBiAYMTM NPO YACTKOBY
BTpaTy CTabinisauii.

Po3rnaHemo AK 3MiHIOETbCA B

1,40

130

120

PigeHb

F m—Buule dikcauji
: —— Dikcauia

""" Hieue dikcal

yaci xpebueBo-anckoBuii Koedi-
uieHT (Kdp). PesynbtaTv aHanisy
HaBedeHi B Tabn. 5, 6.

1,10

IHaeke hopmm aucky (If)

3ripHO 3 pesynbTaTamun 6Ha- 1.00

raToBMMIipHOro  AucnepciiHoro
aHanisy, 6yno BUABMEHO CTaTMUC-

TUYHO 3HauyLy 3miHy Kdp B yaci
(Wilks’ Lambda = 0,436; p<0,001),
WO MiATBEPANKYETbCA TAKOXK YHi-
BapiaHTHMM aHanNi30M i3 KOpeKLii-
eto coepuyHocTi (Greenhouse—Geisser: F=4,393;
p=0,020). 3aranbHi BigMiHHOCTI MiX aHaTOMIYHK-
MU piBHAMMK dikcauii (p=0,754) Ta B3aemogis «ne-
piog, x piBeHb» (p=0,277) He 6ynM CTAaTUCTUYHO

o onepadii

3 Mmic B Mic 12 mic

Mepiog cnocTepexeHHA

PucyHoK 6 — [inHamika 3miHu iHaeKcy popmu ancka.

Tabnuua 5 — 3HaueHHA XpebLeBo-4UCKoBOro KoedilieHTy
(Kdp) 3a nepiogamm cnocrepexxeHb Ta piBHAMM diKcaw,ii

(M+SD / min+max)

3HAYYLLMMM, LLLO CBiAYUTb MPO NoAibHY AMHAMIKY
3MiH NOKAa3HMKa Yy BCiX 30HaX. 3a pe3ynbTaTamu
aHanisy KoHTpacTiB BuABneHo U-nogibHy AnHa-
MiKy MokasHuKa (F=15,722; p<0,001), wo BKasye
Ha BUpPArKeHe 3HMMKEHHA MOKa3HWKA nicna novat-

30Ha ¢ikcau,ii

Hapg 30Hoto dikcauii

3miHa iHaeKcy aucka (Kdf)
Yepes Yepes
3 mic 6 mic
0,34+0,08 | 0,29+0,08
0,20+0,50 | 0,16+0,46

[o
onepau,ii
0,32+0,08
0,20+0,54

Yepes
12 mic
0,27+0,08
0,15+0,44

KOBOTO nepiogy 3 NoAasblWMM YacTKOBUM Bia-
HOB/NEHHAM. 3MiHW AMHAMIKM npeacTaBieHa Ha

30Ha ¢ikcauii

0,30+0,09
0,20+0,50

0,32+0,13 | 0,34+0,18
0,19+0,80 | 0,17+0,90

0,31+0,18
0,15+0,85

puc. 8.
Ha pgiarpami moxHa 6aunTi, Wo Ha 3 micaub

Mig 30H0M0 dikcay,ii

0,31+0,05
0,19+0,42

0,31+0,07 | 0,31+0,07
0,20+0,47 | 0,20+0,45

0,33+0,34
0,17+10,80

nicna onepauii BiaOyBaeTbcs He 3HayHe 36inb-
weHHA Kdp, a noymHatoum 3 6 micaua cnocTepexkeHHsA
NoMiTHe MagiHHA KoedilieHTa. Taka NoBeAiHKA MoOXKe
CBiAYMTM Npo BTPaATy KiCTKOBOi macu xpebus, posTa-
woBaHoro suule ¢ikcauii. TobTo, BUXOA4AUN 3 Aiarpamu,
CTaH xpebusa L4 BigHOCHO cTabinbHWi, a cTaH xpebuis L3
Ta L5 BigyyBatoTb He 3HaAYHy BTPATy KiCTKOBOi TKAHUHMU.
Ane Buxogaum 3 GopMyan po3paxyHKy, y 30HI dikcauii
Ha 6 MicALb MOXKe BigbyBaTUCA O4HOYACHO 3MEHLLIEHHA
i MiXkxpebueBoro NPOMixKKa, i SMEHLLIEHHA BUCOTU Xpeb-
us L4, wo He Bigobpasntbca Ha 3MmiHi KoedilieHTa.

AHani3 BiAHOWEHHA iHAMBIAYaNbHUX KoediuieHTiB
Kdp fo Hopmn HaBegeHoO Ha puc. 9.

3a AaHWUMM aHaNi3y, A0 NiKyBaHHA NepeBakHa Kinb-
KicTb BUNagKiB mana Kdp BuLie HOpmK npuyomy Ha BCix

AOCNiAHUX piBHAX — BuLLe ¢ikcauii 17 (81,0%), B 30HiI
dikcauii — 14 (66,7%), i HUuxK4e — 19 (90,5%). Bunagxu
HUXKYe HOpMUK He criocTepiranu, Kpim 1 (4,8%) Ha HUK-
HbOMY piBHi. Ha 3 micaui nicna onepauii TeHAeHUjin 36e-
piraeTbca Ha pisHi BMLWe diKcaLii, He3HayYHi 3MiHM BiadY-
nvca y 30Hi dikcauii — 5 (23,8%) manm HopmanbHuii Kdp,
15(71,4%) — HUKYe HopmMK. Ha HUKHbOMY PiBHI 36inb-
LWMNack KinbKicTb HopmanbHux Kdp go 5 (23,8%), Bia-
NoBiAHO Koedil,iEHTIB HUXKYE HOPMMU 3MEHLWNNOCL — 16
(76,2%). Ha 6 micaub nicna onepaduii Ha piBHi BULLE QiK-
cauiiy 2 (9,5%) cnoctepexkeHb Kdp 6yB HUKYE HOPMM i
Ha 12 micaub cnocTepexkeHb 3pocna go 5 (23,8%). Kinb-
KicTb BMnagais Kpd B mexkax HOpmMM Ha 6 micAub He 3Mmi-
Hunacb, Ha 12 — 36inbwnnack Ha 6 (28,6%). BianosiaHo

Jmie 12 mie A
MNepiog cnocTepemElHA

L= enepayy Do enapayli Jume

a

Mepiog cnocTepemerHA

12 e NA 12 mie A

Juie
Mepiog cnocTepemeHn

PUCYHOK 7 — luHamiKa 3miHU iHAMBiAYyanbHUX iHAEKCIB popmu aucka (If) 3 uacom:
a — Haga 30Hoto ¢iKcauii, 6 — B 30Hi Pikcauii, B — nig 30Hot0 Pikcauii.
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Kdp Huxkuye Hopmu Ha 6 i 12 micaup

Tabnuua 6 — Pe3ynbratu aHanisy 3miHM xpebL,eBo-4UCKOBOro

6ynmn 15 (71,4%) Ta 10 (47,6%), sia- koediuieHTy (Kdp) 3a GLM
nosiaHo. Y 30Hi dikcauii cnoctepiranm NapameTp Tect F b InTepnpeTauin
He3HauHe 36iNblieHHA KiNbKOCTI BU- [\ilks’ Lambda ]
NagKis HUXKYe HOPMM — 6 (28,6%) Ha | InaukaTop 3aranbHoro ebexTy 205’%3660 <0,001 | KdP CTATMCTUYHO 3HaY WO 3Mmiki0-
12 micAub nicnA onepauii i 3MmeHLWweH- |[nepioa ! eTeeAy Had
HS KiNbKOCTI 36iNblIeHHs KoediljieHTa nepioa*piseHs 0,839 | 170 | CTaTMCTHYHO 3HaUYWOT Pi3HMUI
—11 (52,4%) Ha Toi1 e nepioa. 1,775 | ™ MiX nepiogamm He BU3Ha4YeHO

B 30Hi HMKYe ¢ikcauii Ha 12 mi- | Tests of Within-Sl_,lbjects Effects Kdp CTaTMCTIUHO 3HAUYLLO 3MiHIO-
caupb BiABYANCA MOMITHI 3MiHKM Kdp — B (Greenhouse—Geisser) ) 4,393 | 0,020 | "~ C yaci

. | 3aranbHuii edekT vacy (nepioa)

30HY Hopmu notpanunao 10 (47,6%), i namika aminm noKasHiKa
y 7 (33,3%) koediuieHT byB BULLE. B3aemogis nepiog * piseHb 1,301 | 0,277 | He BiApi3HAETLCA M piBHAMM

TpaHcneamkynapHa oikcauis dikcauii
xpebTa 3 HacTynHUM $OpmyBaHHAM Tests of Between-Subjects Effects 0284 | 0754 3aranbHOT Pi3HULL MiXK PiBHAMM
cnoHaunnoaesy €  3araJibHOBU3HA- | Miskrpynosi BiamiHHOCTI (piBeHb) | ’ dikcaljii He BU3HAYEHO
HUM METOAOM XIPYPTIHHOTO JIRYBAH- | 1ot of Within-Subjects Contrasts € U-nogibHa AMHamiKa NOKa3HMKa
HA  [EreHepaTMBHUX  3aXBOPIOBAHb | KpanpaTuuHa 3miHa B yaci 15,7221<0,001 | ¢ XBWNENoAibHa AVHaMiKa
xpebTa [6]. OaHUM i3 cepino3HUX
BifJaNEHNX YCKNajHeHb TaKko- & 34 PieeHb cpikcauii
ro BTPYYaHHA € 3aXBOPIOBAHHA & - - -Buwe dikcayi
npunernnx cermentis (3MC), wo = o Oikeayia
PO3MARAETbCA AK (aktop, wo § ~ Hiskas ikcay
BM/IMBAE Ha YCMilWHICTb 33AHbOT g o
IHCTPYMeHTaLUll Ta cnoHgunoge- g% 30
3y. 3MNC nepepbayae po3BUTOK FX
aAPTPUTONOAIBHMX 3MiH Yy CEerMeH- E;
Tax, po3TawoBaHMx nopag i3 ai- 28
NAHKOIO IHCTPYMEHTaNbHOrO 3po- £
LWeHHA. IMOBIpPHO, BWHUKHEHHA "i *
LibOro CTaHy Mae 6aratopaktopHy = 22 .
npupoay, e opcTka dikcauia € 0o 3 wic 8 mic 12 wic
KNHOYOBUM CMPUAKYUM  YUHHMU- TNiKyBaHHA

Kom [7].

MpoTarom ocTaHHiX ABOX Ae-
CATUNITL 3anpPONOHOBAHO HU3KY
OVHAMIYHUX  CUCTEeM | TeXHIK
ctabinisauii xpebTa, MOKAMKAHMX 3MEHLWIWUTU YaCTOTy
BUHUKHEHHA 3MC y NOpPiBHAHHI 3i CTaHOAPTHOO pUrig-
Hoto ¢ikcauieto [8, 9]. 3okpema, ribpugHi AUMHAMIYHI
CUCTEMM CTBOPIOIOTL MOCTYMOBUI Nepexis MixX 3po-
LWEHMUM CEFMEHTOM i PYXOMUMM MPUNEINUMUN LiNAHKa-
MM, 3HUXKYIOUYM HABAHTAXKEHHA Ha CYMiXKHi CErmeHTM.
OfHak, nonpu NepcnekTUBHICTb Migxody, pe3ynbratu
[OCNiAXKEHb 3a/MLWLAIOTLCA CYyMNepeysIMBMMU: Nnepesaru
ribpuaHUX CUCTEM LLOAO KNIHIYHWUX | pasionoriyHmx Ha-
cniaKiB He € NnepekoHAnBO gosegeHmmu [10, 11].

Hawe gocniaskeHHa 6yno cnpamoBaHe Ha NoeTanHy
OLLIHKY 3MiH Yy MPUAErINX CerMEHTax i3 BUKOPUCTAHHAM

Mepiog cnocrepexeHHs

PucyHoK 8 — inHamika 3miHu xpebueBo-guckosoro koediuieHTy (Kdp).

KinbKiCHUX iHAEKCIB, AKi 403BONAOTbL iAeHTUPIKYBATH, Y
AKMX CaMe CTPYKTypax (anck um xpebelb) BigbyBatoTbCs
NepBUHHI AereHepaTMBHI NpoLecu.

BuxogAaum 3 BiAHOCHOrO XapaKTepy iHAEKCY AWUCKY,
TO6TO BIAHOLIEHHS cariTanbHOI NAOWWMHU AUCKY A0
NAOLL PO3TAllOBAHOrO BULLE Xpebusd, TO iHAEKC AUCKY
B 30Hi ¢iKkcauii (L4-L5) BpaxoBye naouyy xpebua L4, ana
Aucka L3-L4 — nnowy amcka L3, a gmcka L5-S1, signo-
Sed

sy’
iHOeKC aucKa byae 3anexkaTtu i Bif 3miH xpebuis. 1aKkum
UMHOM, HaBiTb NPM CTabiNbHIN NAOLLI ANCKA, 3MEHLLIEH-
HA naowi xpebusa npussege A0 MiABULLEHHA iHAEKCY,

BiZLHO nowy aucKa L5. Buxogauum 3 dopmynm Id =

.
§ . B . 8 ;
= £ . 5 g z X
. 0.75 3
. 04 . - P -
e . Z T
o4 £ L1 . . 4 -2 - H
I . -~ . - 3
- s . o 4
A s, o 0.50 . - & s
4 : 03 e - .
g 0.3 - - 3 - .
k- T' 1 . 4 ! - . ¥ -
o - 4 - 1 - - - - - - - - - -
gl e Wk i 9 g - ¢ o .
i G ‘Ir”i--_ - PSR THRSES SET i 2 ¥
A e g R E— i . P — P — ¥ S
= i ¥ * PN st ¥ .
- b .
o gnepawn I &g 12 mic. Ao onepaui Iwmic Ewmig 12 mic Ao onepauil Amic & mic 1208
Mepiog cnocTepexeHHs Mepiog cnocTeperesia epiog cnocTepemeHA

PUCyHOK 9 — [luHamiKa 3miHu iHAMBiAyanbHMX XpebueBo-auckoBux KoediuieHTis (Kdp) 3 yacom:
a — Hag 30Hot0 diKcauii, 6 — B 30Hi ¢iKcauii, B — nig 30Ho0 dikcauii.
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WO He 3aBXAW CBiAYMTb NPO MOKpaLeHHA CcTaHy. s
ypaxyBaHHA LMX 3MiH HAaNPAMOK BiAXUAEHHA Big, HOPMM
MOXKHa NPeACTaBUTU HACTYNMHUM YUHOM:

0,35 < Id < 0,45
,I(ereHepauiﬂ JUCKY < ﬂEFEHepaHiﬂ XPEGHH

MpuuMHaMM 3MEHLLEHHS BWUCOTU MiXxpebLeBoro
OUCKA Hag iKCOBAHMM piBHEM MOXKYTb OyTM nopy-
LWEHHA MIKPOUMPKYAALIT, 3HUXKEHHA PYXAUBOCTI HUXKYE
po3TalloBaHWUX cermeHTiB (Hanpuknag, L4-L5), a6o
HeLOTPUMAHHA NOpAo3y B xoai onepauii. Ui YMHHUKK
CNpUAIOTLE aCUMETPUYHOMY NEepPepo3noaiNy HaBaHTa-
YKEHHS Ta MOMKYTb BUKAMKATU NPOCiAaHHA nepeaHboro
abo 3a4HbOro KpaiB AMCKa.

3MiHM iHOeKcy AucKa B 30HI dikcauii MoXyTb 6yTn
3yMOB/IEHI AK YLLiIbHEHHAM HaBKOJIMLWHIX TKAHWH, TaK
i BisyaNibHUM edeKTOM «3aHYPEeHHA» iIMNAAHTATy B TiNO
Xpebua. Y cuTyauisx, Koiu gereHepauis CTOCYeTbCA i
OMUCKa, | xpebus, Id moxKe 3a1MLWaTUCA B MEXKaX HOPMMU,
Wwo notpebye A0AATKOBOI OLiHKM 3a iHWMMMK Napame-
Tpamu.

TpaHcneamkynapHa dikcauia Ha piBHi L4-L5 cTBoptoe
MKOPCTKICTb, YHACNiJOK YOr0 KOMMEHCATOpHEe HaBaH-
TaXKeHHA NepeHOCUTbCA Ha cermeHT Buue — L3-L4. Ue
NPOSB/AETLCA HE JIUWE 3HUMKEHHAM BUCOTU AMUCKa, a M
acMmeTpuyHoto aedopmaliieto 1oro Kpais.

h
IHoekc dopmn aucka If = h—m, wo Bigobpakae
1

CMiBBIAHOLWEHHA MeAianbHOI A0 naTtepasibHOiI BUCOTH,
[03BO/IIE OLLHUTK HanpAMOK Aedopmalii: npu 3HK-
KeHHi If — megianbHe npocigaHHs, Npy NiABULWEHHI —
natepanbHe. Buxogauum 3 dopmynn gns iHaekcy popmm
[OMUCKA, MOYKHA BM3HAUUTK B AKMI BGiK BiabyBaeTbca ae-

opMmaLifa AUCKY:
POPMAUIAAUCKY: 4 5 — 1F < 1.5
3MeHIIIeHHA 3MeHIIIeHHA
MeianbHOi h ~ JaTepaabHOI h
MegianbHa 4YacTMHaA AMCKa 3a3BMYall Mae binbluy
CTilKicTb g0 AedopmalLiii, ogHaK y pasi KiPOTUUHUX 3MiH
CaMe BOHa MepLUOtO 3a3HAE Komnpecii. JTatepanbHi Kpai

MOXYTb BYTU Bpa3nBMmm npu 36inbleHHi nopao3y abo
HaBaHTaXKEHHA Ha paceTKoBI cyrnobu

XpebueBo-aUCKOBUN  KoedilLiEHT, BMUXOAAYM 3

o hg . o

dopmynn itoro pospaxyHky  Kdp = P BiAHOCHUM
v

KoediLieHT, TOOTO oapasy 3a7eXUTb Bif, ABOX 3MiHHUX,
AKI MOXYTb 3MiHIOBATMUCA B Yac — 3MiHW BUCOTU AMCKA
i BUCOTK xpebus, Wo 3HaxoaAuTbcA Bule. Tomy 3a 3Ha-
yeHHAM Kdp MOXKHa BU3HAUMUTU AKi came CTPYKTypu 3a-
3HaOTb 3MiH.

0,2 < Kdp < 0,25

JlereHepallifl JUCKa < JiereHepallisa xpe6id

Ha nigcrtasi oTpMMaHUX pe3ynbTaTiB MOXKHA CTBep-
[OXKYBATU, WO Ha PiBHI HMXKYe dikcauji (L5-S1) 3HUMKEHHSA
Kdp HaluacTiwe € Hacniakom gereHepalii xpebua L5. Y
BEPXHbOMY cermeHTi (L3-L4) 3miHM MOXyTb BKasyBaTu
Ha pynHyBaHHsA L3. BogHouyac cTabinbHi 3HayeHHs Kdp
y 30Hi diKkcauji MoxyTb 6yTM Hacsigkom 36anaHcoBaHMX
3MiH AMCKa 11 Xxpebusa, a TakoK epeKTUBHOI cTabinisauii
imnaaHTaToM.

BucHoBKM.

MpoBeaeHWn aHani3 PeHTreHOMETPUYHUX 3MiH Y
NpWAErnnx cermeHTax xpebTa NPoLeMOoHCTPYBaB iHPop-
MaTUBHICTb 3anponoHoBaHux iHaekcis (Id, If, Kdp) ans
OLiHKM CTPYKTYPHUX 3MiH MiKXpebueBuX OMUCKIB i Tin
xpebuis. Lii iHaeKkcn go3BonstoTb AndepeHLitoBaTH, sKi
Ccame aHAaTOMIYHi KOMMNOHEHTU 3a3HalOTb AereHepaTus-
HWUX 3MiH Ta OLHUTM CTYNiHb IX BiAXWMIEHHA BiZ4 HOPMMU.

YNpoaoBK O4HOro POKY MNicna TpaHCNeguKynAapHoi
dikcauii Ha piBHi L4-L5 3a¢ikcoBaHO 3MiHM AK y cermeH-
Tax, PO3TAllOBaHMX BULLE, TaK i HUXKYE 30HM OiKcau,i.
Mpu LbOMY B CErMEHTaX, WO po3TalloBaHi Buule (L3-L4),
JereHepaTvMBHI NPOLECU BUABMAIOTBCA paHille — BXe
yepes 6 micAuiB nicnA onepaTMBHOroO BTPy4YaHHA. HaTo-
MiCTb 3MiHWM Y HUXKHIX cermeHTax (L5-S1) € meHwWw Bupa-
KEHMMMW Ta NEPEBAKHO NPOABAAKTHCA Yepes PiK.

3a pe3ynbTaTamMm OLIHKW HE BUABNEHO YiTKOI NOCAi-
OOBHOCTI Y/ nepeBarn y XapakTepi CTPYKTYPHUX 3MiH
— 4M TO AMCKM, Yn xpebui nigpatoTbcAa PyMHYBaHHIO
nepwo4yeproso. IMoOBipHO, TaKi BiAMIHHOCTI 3yMOBAEHiI
iHAMBIAYAaNbHUMW YNHHUKAMMK, 30KpeMa BIKOM NaLlieH-
Ta, CTAHOM KiCTKOBOT TKAHUHW, 0COBAMBOCTAMM aHATOMIT
Ta HaAABHICTIO CYNYTHIX 3MiH. |geHTUdIKaLia LMX YNHHHK-
KiB NoTpebye noganblumX AOCNIAMKEHb.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Y paHoMy AOChniAMKeHHi He 6ynu BM3Ha4YeHi oAHo-
3Ha4yHi paKTopu, AKi BNAMBAIOTb HA 3MIHW NPUNETINX
CErMeHTiB, B NOAANbLUNX AOCNIAKEHHAX NNAHYETHCA BU-
3HaAYUTM BNAMB TakMx ¢akTopiB Ha 3IC aAK BiK nNaujieHTa
Ta CTaH KiCTKOBUX CTPYKTYP.
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PEHTTEHOMETPWYHI 3MIHU NPUNEMNTUX MIXKXPEBLLEEBUX AUCKIB MICNA TPAHCNELUKYNAPHOI ®IKCALIT
MONEPEKOBOIO BIAAINY XPEBTA B NIKYBAHHI AETEHEPATUBHUX 3AXBOPIOBAHb

Kop:k M. 0., bapkos O. O., KapniHcbKka O. .

Pe3stome. TpaHcneaukynspHa ¢ikcauia xpebTa nopywye HopmasibHi 6iomexaHiuHi B3aEMOBIAHOCUHUN MiXK Xpeb-
LLeBO-PYXOBUMMW CEFMEHTAMM Ta MOKE CNPUATU NPUCKOPEHOMY PO3BUTKY AereHepaTUBHUX 3MiH Y NPUNErINX CTPYK-
Typax.

Mema 0ocnidoieHHA. BUSHaUNTU XapaKTep 3MiH y MidXKXpebLeBMX AMCKaxX Ta TiNax CYMiXKHUX XpebLiB y AMHamiuj
nicnsa TpaHcneAnKkynapHoi ¢ikcauii Ha piBHi L4-L5.

06’ekm i Memoodu docnioxceHHA. ocniaKeHHA npoBeaeHo y 21 nauieHTa Bikom 39,7+12 poKiB, AKMM BUKOHAHO
TpaHcneauKynapHy dikcalito Ha piBHi L4-L5 3 npuBoay AereHepaTMBHUX 3aXBOPHOBaHb NonepeKkoBoro Biaainy. CtaH
MiXKXpebueBux AMCKiB Ta xpebuis ouiHoBaAM 3a gaHumm MPT i3 po3paxyHKom iHAeKcy aucKa (Id), iHgekcy popmm
aucka (If) Ta xpebueso-auckosoro KoediuieHTa (Kdp).

Pe3ynbmamu 00cnid#eHHA. BCTaHOBMEHO CTAaTUCTMUYHO 3HAYyLW,i 3MiHK |d NpoTArom 4acy, a TaKoXK B3aEMOAt0
Mi}K YaCOM Ta aHAaTOMIYHUM piBHEM. [HAEKC AMCKA 3pOCcTaB nic/ia onepal,ii, AeMoHCTpyBaB ¢asy cTabinbHOCTI, a 3ro-
OOM — 3HUXKeEHHS. [HaeKc dopmu aucka (If) maB fOCTOBIpHY AMHAMIKY HE3aNeXKHO Big piBHA ¢diKcaLii, 6e3 3HauyLLol
B3aemogii 3 nokanisauieto. Kdp amiHtoBaBca B U-nogibHin Gpopmi: NepBUHHE 3HMMKEHHS 3MiHIOBANOCA YaCTKOBUM
BiIHOB/IEHHAM.

BucHoBKu. 3anponoHOBaHI iHAEKCH 403BONAOTL eDEKTUBHO ifeHTUIKYBaTH oKani3aLito (AUCK M xpebeLb) Ta
CTYNiHb YParKeHHS CTPYKTYP, NPUNErNNX A0 30HU diKcaLil. Y BEpXHIX CEerMmeHTax 3MiHM BMHUKalOTb paHiwe (yepes
6 MicAUIB), TOAj AK Y HUXKHIX — nLe Yepes pik i MeHLW BUpaKeHi. MepBUHHICTb ypaxKeHHs (AWUCK uM xpebelb) 3anu-
LIAETHCA He BU3HAYEHOHD, LLO CBIAYMTb NPO NoTpeby B AOAATKOBMX AOCNIAMKEHHAX i3 BpaxyBaHHAM BiKy NaLi€eHTIB,
CTaHy KiCTKOBOT TKAHWHW Ta aHAaTOMIYHUX 0COBMBOCTEN.

KnrouoBi cnoBa: TpaHcneauKynapHa ¢ikcauis, iHAEKC ANUCKa, iHaAeKe GbopMn AUCKa, XpebueBo-anckosmin Koeodi-
LiEHT.

RADIOMETRIC CHANGES IN ADJACENT INTERVERTEBRAL DISCS FOLLOWING TRANSPEDICULAR FIXATION OF
THE LUMBAR SPINE IN THE TREATMENT OF DEGENERATIVE DISEASES

Korzh M. 0., Barkov O. 0., Karpinska O. D.

Abstract. Transpedicular spinal fixation disrupts normal biomechanical relationships between vertebral motor
segments and may contribute to the accelerated development of degenerative changes in adjacent structures.

The aim of the study. To investigate the nature of changes in the intervertebral discs and bodies of adjacent
vertebrae in the dynamics after transpedicular fixation at the L4-L5 level.

Object and research methods. The study was conducted in 21 patients aged 39.7+12 years who underwent
transpedicular fusion at the L4-L5 level for degenerative diseases of the lumbar spine. The condition of the
intervertebral discs and vertebrae was assessed by MRI data with the calculation of the disc index (Id), disc shape
index (If) and vertebral-disc ratio (Kdp).

Research results. Statistically significant changes in Id over time were found, as well as the interaction
between time and anatomical level. The disc index increased after surgery, demonstrated a phase of stability, and
subsequently decreased. The disc shape index (If) had a significant dynamics regardless of the level of fixation,
without a significant interaction with localization. Kdp changed in a U-shaped pattern: the initial decrease was
followed by partial recovery.

Conclusions. The proposed indices allow to effectively identify the localization (disc or vertebra) and the degree
of damage to the structures adjacent to the fixation zone. In the upper segments, changes occur earlier (after 6
months), while in the lower segments they occur only after a year and are less pronounced. The primary nature of
the lesion (disc or vertebra) remains uncertain, which indicates the need for additional studies taking into account
the age of patients, bone tissue condition and anatomical features.

Key words: transpedicular fixation, disc index, disc shape index, vertebral-disc ratio.
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EVALUATION OF THE QUALITY OF LIFE OF PATIENTS AFTER SURGICAL INTERVENTIONS

FOR COMPLICATED FORMS OF MALIGNANT DISEASES OF THE LARGE INTESTINE
Zaporizhzhia State Medical and Pharmaceutical University (Zaporizhzhia, Ukraine)
braviorio@gmail.com

The study aimed to analyse changes in the quality of life of patients who underwent surgery for complicated
forms of colon cancer in the long-term postoperative period.

The study included 180 (100%) patients who were treated for complicated colon cancer. All patients were divided
into two groups. In the leading group, patients were treated according to a developed strategy of an individualised
approach to treatment, while in the comparison group, they were treated according to standard methods to surgical
treatment.

The maximum deterioration in the quality of life of patients in both groups was observed in cases of colostomy
— 35 (62.50%) and 14 (14.14%) patients, respectively. The deterioration in the quality of life of patients with colos-
tomy is due to a decrease in life activity, social functioning and role functioning, caused by emotional and physical
conditions.

Surgical interventions for complicated forms of colon cancer, which end in colostomy, significantly worsen the
quality of life of patients due to their impact on both the mental (p=0.0147 in the main group and p=0.0338 in the
comparison group) and physical components (p=0.0338 and p=0.0471, respectively). The use of a developed strategy
of a comprehensive individualised approach to the treatment of complicated colon cancer allows for a reduction in
the number of surgical interventions resulting in stoma formation (21.62% in the main group and 59.2% in the com-

parison group, p=0.0081), thereby improving the quality of life of patients in the postoperative period.
Key words: cancer, colon, complications, surgery, quality of life, health.

Connection of the publication with planned re-
search works.

The study was conducted as part of the research work
of the Department of General Surgery and Postgraduate
Surgical Education of the Educational and Scientific In-
stitute of Postgraduate Education ZSMPhU ‘Modification
of surgical aspects of treatment of patients of different
age groups in peacetime and wartime’, state registration
number 0122U201230.

Introduction.

Malignant neoplasms of the colon are a serious prob-
lem for the modern healthcare system, ranking third in
prevalence among oncological diseases and second in
mortality worldwide [1, 2].

In 2020, 19.30 million new cases of cancer were reg-
istered worldwide, of which 10.00% were colon cancer
- about 1.93 million cases. In the same year, nearly 10
million people died from cancer, with 9.40% of these
deaths related to colon cancer, representing approxi-
mately 940,000 deaths [3].

At the same time, about 50.00% of patients seek
medical help already at the stage of a complicated onco-
logical process, which requires urgent surgical interven-
tions aimed primarily at saving the patient’s life. In such
cases, radical oncological treatment takes a back seat,
which negatively affects treatment outcomes — accord-
ing to the National Cancer Institute of Ukraine, almost

25.00% of patients with newly diagnosed cancer do not
survive for more than a year [4].

This is primarily because 30.00% to 60.00% of pa-
tients do not receive radical treatment but only pallia-
tive or even symptomatic decompression of the colon,
which deprives them of any chance of recovery [5, 6].

A separate issue is the quality of life of patients after
emergency surgery, since most such operations (over
60.00%) result in the formation of a colostomy, which
negatively affects the social activity of patients of work-
ing age and worsens their moral and mental state [7, 8].

Thus, in modern emergency surgical treatment of
complicated forms of colon cancer, several acute prob-
lems require in-depth study and resolution.

The aim of the study.

To analyse changes in the quality of life of patients
who underwent surgery for complicated forms of colon
cancer in the long-term postoperative period.

Object and research methods.

A prospective cohort study was conducted at the
surgical hospitals of the municipal non-profit enterprise
‘City Hospital of Emergency and Ambulance Medical
Care’ of the Zaporizhzhia City Council and the municipal
non-profit enterprise ‘City Hospital No. 7’ of the Zapor-
izhzhia City Council between 2018 and 2023. In total, the
study group included 180 (100%) patients with compli-
cated forms of malignant colon pathology.
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