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MopdomMmeTpuueckue 0COOEHHOCTH MEKITO3BOHOYHbBIX JUCKOB
IIIEHHOr0 OT/AeJIa IO3BOHOYHHUKA ITO JaHHBIM MPT
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AHHOTAIIMA

BBegenue. brarogaps MarHUTHO-PE30HAHCHOM TOMOTpaduu BO3MOXKHO HOAPOOHOE HCCIIEZIOBAHUE CTPYKTYPBI
MEXKII03BOHOYHBIX JFICKOB IIIEHHOTO OT/es1a T03BOHOYHHUKA.

Il e 1 b . BoiaBuTh MOpdoMeTpUUECKHE 0COOEHHOCTH MEKIIO3BOHOYHBIX IMUCKOB IIEHHOTO OT/esa MO3BOHOYHUKA IPH
Pa3BUTHUU JIeT€HEPATUBHO-TUCTPOPUIECKIX U3MEHEHUH.

MaTtepuanb U MeTO/Bbl . BbUM IPOAHAIN3UPOBAHEI 203 MarHUTHO-PE30HAHCHBIE TOMOTDAMMBI, ITOJTyYeH-
HBIE B X0/ie 00C/IeZI0BaHusA AOOPOBOJIBIEB OT 18 /10 84 JIeT IO CTAHAAPTHBIM METOIMKAM Ha MAarHUTHO-PE30HAHCHBIX TOMO-
rpadax ¢ HalpsAKEHHOCTHI0 MATHUTHOTO 11071 1-1.5 Tu1. FI3MepsuIn BBICOTY MEKIIO3BOHKOBBIX IUCKOB Ha ypoBHAX C7—C3.
IlostydeHHbIE TaHHBIE OBUIN CTPYIIIIMPOBAHBI B TAGJIUITHI C TPOBEIEHUEM CTATUCTHUIECKOT0o aHamu3a B Microsoft Excel 2007.
PesyanbpTarTsl . IloBbpakeHHOCTH H3MEHEHUH IEHHOTO OT/IeJIa TO3BOHOYHUKA U ITOJTy ObLIN ¢hOPMUPOBAHBI TPH
rpynmsl: 1-s1 — 6€3 3HAUMMBIX U3MEHEHU HA YPOBHE IIEHHOT0 OT/ie1a TO3BOHOYHHKA; 2-51 — C YMEPEHHO BBIPAYKEHHBIMH
U3MEHEHMSAMU; 3-51 — CO 3HAUUTETHHO BBIPAKEHHBIMU H3MEHEHISIMU CTPYKTYP IIEHHOT0 OT/IesIa IO3BOHOUHUKA. Han6osb-
IIMe U3MeHeHNs BePTUKAJIBHOI0 pa3Mepa MeKII03BOHKOBBIX IUCKOB HAO/IIONAIOTCA Y My»K4IHH. CpelHAA BBICOTA MEXKII03-
BOHKOBBIX JIFICKOB Ha ypoBHe OT C6/7 10 C4/5 CHMIKAETCs y MY»KUIHMH OT 1-H K 3-1 IpyIIIe, y KEHIINH, HAITPOTHB, BHICOTA
nucka C4/5 CHUKaeTes OT 3-U rpynibl. BeicoTa MeKII03BOHKOBOTO ivicka C2/3 nMesia HaubosIbIlve 3HaYEHUs B 3-1 IPYTITIE.
3aknoueHHue. [IpeacraBjeHHble Pe3yIbTaThl UCCJIEIOBAHUSA CBUETEIBCTBYIOT O CHUKEHUH BEPTUKAJIBHOIO
pasMepa MeXKII03BOHOYHBIX JIMCKOB BCJIEZCTBHE IIPOTPECCHPOBAHNSA IeTeHEPATUBHO-AUCTPOPUIECKIX H3MeHeHUH. Bplia
oTMeueHa oOpaTHAasA JUHAMUKA /I MeXKII03BOHOUHBIX 1UCKOB C2/3 u C4/5 cpeay »KeHIINH — CHUKEHUE BBICOTHI OT 3-U K
1-1 rpynie. [TosyueHHBIE JaHHBIE TOIOJIHAIOT CBEIEHUA O IMHAMUKE U3MeHeHU! MOpdOMeTPUYECKUX IOKasaTesel Ha
(one nerenepaTuBHO-AUCTPOGUUECKHX U3MEHEHUH U € YUeTOM II0J1a MAIlMEeHTOB, YTO II03BOJIAET pa3padaThiBaTh CPes-
CTBa IIPOIPAMMHOTI0 aHAIN3a IMATHOCTHYECKOU NH(MOPMAIIUH, TOBBIIIAA KAUeCTBO OKa3aHUA MEJUIIMHCKOHN TOMOIITH.
Kmouesste croea: MPT, mieliHbIH OT/IE]T TO3BOHOYHUKA, MOPGOMETPHS, MEKITO3BOHOYHBIE JIUCKH.

O6pasen mutTupoBaHusna: MomkuH A.C., Hukonerko B.H., XanumioB M.A. MopdomeTprueckre 0COOEHHOCTH
ME’KITO3BOHOYHBIX JIUCKOB IIEHHOTO OT/IeJ1a T03BOHOYHUKA M0 AaHHbiM MPT // Journal of Siberian Medical Sciences.
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Morphometric features of intervertebral discs
of the cervical spine according to MRI data
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ABSTRACT
Introduction. Thanks to magnetic resonance imaging (MRI), a detailed study of the structure of the cervical
intervertebral discs is possible.
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A i m . Toidentify the morphometric features of the cervical intervertebral discs during the development of degenerative
and dystrophic changes.

Materials and methods. Atotal of 203 MR images were analyzed, obtained during the examination of
volunteers from 18 to 84 years using conventional methods on 1—1.5 T MR scanners. The height of the intervertebral discs
was measured at C7—C3 segments. The obtained data were grouped into tables and statistical analysis was carried out using
Microsoft Excel 2007.

R e sults. Threegroups were formed according to the severity of changes in the cervical spine and gender: 1st — with-
out substantial changes in the cervical spine; 2nd — moderate changes; 3rd — pronounces changes in the cervical spine. The
greatest changes in the vertical dimension of intervertebral discs are observed in men. The mean intervertebral disc height
at the level from C6/7 to C4/5 decreases in men from the 1st to the 3rd group; in women, on the contrary, the height of the
C4/5 disc decreases from the 3rd group. The height of the C2/3 intervertebral disc was the largest in the 3rd group.
Conclusion. Thepresented results indicate a decrease in the intervertebral disc height due to the progression of
degenerative and dystrophic changes. The opposite dynamics were noted for C2/3 and C4/5 intervertebral discs among
women — a decrease in the height from the 3rd to the 1st group. The data obtained complete the information on the dynam-
ics of changes in morphometric parameters taking into account the degenerative and dystrophic state of the studied struc-
tures and the gender of patients, which makes it possible to develop tools for computational analysis of diagnostic data,
improving the quality of medical care.

Keywords: MRI, cervical spine, morphometry, intervertebral discs.
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BBEJAEHHNE

OreHKa TUHAMUKU IPOTPECCUPOBAHUs JleTeHe-
paTUBHO-AHCTPOGUUECKUX 3200/ IeBAHUI TO3BOHOY-
HUKa Ha YPOBHE III€X HEPa3PBIBHO CBsI3aHA C U3yde-
HHUEM CTPYKTYPBbl MEKIIO3BOHOUYHBIX JHMCKOB [1-5].
CoBpeMeHHbIE METO[bl HCCIEAOBAHUSA B KIMHUKE
[TO3BOJISIIOT JIETAJIBHO OTPakaTh HE TOJBKO IIPO-
1IeCChI, CBA3AHHbBIE C HU3MEHEHUSAMH FeMOAUHAMUKHI
Mo3ra [6—8], HO U NIPOUCXOJAIINNE B pe3yJsbTaTe
JleTeHEPATUBHO-AUCTPOUUECKNX HM3MEHEHUH U
OIIEHUTh HUX MOpGPOMETPUUECKHE IOKa3aTeTH
[9, 10]. OnauM 13 Haubosiee 3PHEKTUBHBIX METO/IOB
JUATHOCTUKYA W3MEHEHHI B CTPYKTYPE MEIKIIO3BO-
HOYHBIX JIUCKOB SIBJISIETCS MarHUTHO-PEe30HAHCHAsI
tomorpadus (MPT) [11-15]. YTounernue mopdome-
TPUYECKUX IIaPpAaMETPOB HU3YyYAae€MbIX CTPYKTYpP
ITO3BOJISIET COBEPIIIEHCTBOBATh MATHOCTUYECKHE
METO/bI, BBOJIUT B PYTHHHYIO paboTy 3JIeMEHTbI
aBTOMAaTH3alMuU [16—20].

OEJIb NCCJIEJOBAHUNA

BoisBUTh  MOpdoOMeTpUUecKre OCOOEHHOCTH
MEKITO3BOHOYHBIX JMCKOB IIEHHOr0 OT/esIa II03BO-
HOUYHUKA [IPU PAa3BUTHUU JleTeHEPATUBHO-TUCTPODU-
YyecKUX U3MeHeHu# 1mo jaHusiM MPT.

MATEPUAJIBI 1 METO/bI

bru npoananu3upoBaHbl 203 MarHUTHO-PE30-
HaHCHBIE TOMOTPaMMbI. JlMarHocTHYeCKHe u306pa-

INTRODUCTION

Assessing the dynamics of progression of degen-
erative cervical spine diseases is inextricably linked
with the study of the intervertebral disc structure
[1—5]. Modern clinical investigational methods make
it possible to show in detail not only the processes
associated with changes in brain hemodynamics
[6—8], but also those occurring as a result of degen-
erative and dystrophic changes, and evaluate their
morphometric parameters [9, 10]. One of the most
effective methods for diagnosing changes in the
structure of intervertebral discs is magnetic reso-
nance imaging (MRI) [11—15]. Clarification of the
morphometric parameters of the studied structures
makes it possible to improve diagnostic methods and
introduce elements of automation into routine prac-
tice [16—20].

AIM OF THE RESEARCH

To identify the morphometric characteristics of
the cervical intervertebral discs along with the degen-
erative dystrophic changes development according
to MRI data.

MATERIALS AND METHODS

A total of 203 MR images were analyzed being
recorded on digital media. The images were
obtained during the examination of volunteers
aged 18 to 84 years using conventional methods in
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JKeHUsA ObLIH IIPe/ICTaBIeHbl Ha U(MPOBHIX HOCHUTE-
JISIX U TIOJIYYEHBI B X0/ie 00CaeI0BaHUsA T0OPOBOJIb-
IIEB B Bo3pacTe OT 18 710 84 JieT 10 CTaHJapTHBIM
MeToZuKaM B peskumax T1, T2 u ¢ pyHKIHen Kupo-
mogaByeHus (Stir) B Tpex IpPOeKIUAX Ha MAarHUTHO-
pesonaHcHbIXx Tomorpadax GE Brivo MR355 u
Philips Intera ¢ HaIPs?KEHHOCTHIO MATHUTHOTO TI0JISI
1—1.5 Tu1. JIoOpOBOJIBIIBI TIPH TIPEIOCTABIEHUH JUa-
THOCTMYECKUX JAHHBIX IOJTBEPAMIN ydacThE B
HCC/IeIOBAaHUH,  TOANNCAaB  UHGOPMUPOBAHHOE
corsacue. ITpoTOKOJ HccieloBaHusT ObLT 0/100peH
JIOKAJIBHBIM 3THdeckuM KomuTteromM P®I'BOY BO
«OpJIOBCKUH TOCY/IApCTBEHHBI YHHBEDCUTET WM.
N.C. TypreneBa» (mpotokos NC 25 or 16 HOAGPs
2022T.).

AHaTu3 TOMOTPAMM BBITIOJTHSJICS C UCIIOJIb30Ba-
HUEM CPECTB CIEINATU3UPOBAHHOTO MPOTrpaMM-
Horo obecneuenuss Evorad RIS-PACS Worksta-
tion 2.1 (License: Freeware, 2008). M3mepeHus
BBITIOJIHSJINCh HAa TOMOTpaMMaX B CATUTTAbHOM
IUIOCKOCTH Ha YPOBHE CEPEUHBI TeJl TIO3BOHKOB Y
IepeHEro U A0PCATILHOTO YIJIOB ¥ HA YPOBHE cepe-
JIMHBI TeJl TO3BOHKOB. Ha KaK1oM ypoBHE H3Mepe-
HUU IIPU pacyeTe pe3ysIbTaThl IPUBOIUIIUCH K CPE-
HeMy 3HAYeHHUIO BHICOTHI MEKITO3BOHOYHOTO /IHCKA.
ITonyueHHble MaHHBIE OBLIM CrPYIIHUPOBAHBI B
TaOJIUIBI C TPOBEZEHUEM CTATHCTHYECKOTO aHATH3a
B Microsoft Excel 2007. PaccuuTbiBayinch 3HaYEHUS
cpeanero u ommubka cpeasero (M + m), MeauaHa
(Me), xBaptuiu pacupeaenenus (Q1, Q3), cpenHee
KBQJIpATHYHOE OTKJIOHeHUue (0), KO3 UIueHT
Bapuanuu (CV, %).

PE3YJ/IBTATDBI 1 OBCY KAEHUE

Mbl pasziesiuiyu yYaCTHUKOB HUCCJIEIOBaHUs Ha
rpymmbl. C 5TOH 1eJbI0 IPOBOUIIACH OIIEHKA BhIPA-
JKEHHOCTH JIHAaTHOCTHPOBAHHBIX M3MEHEHUH Cpen
MYKYUH ¥ JKEHIIUH. [Ipy BBIMOJHEHUH aHAIN3a
[IPOBO/IWJIACH OI€HKA CTPYKTYPBI Te€J II03BOHKOB,
aHAJU3 CTPYKTYPHI MEKIIO3BOHOYHBIX JUCKOB IIO
xinaccudukarnuu J.P. Thompson et al., 1990.

IlepBas rpynna — 6e3 3HAUMMO BBIPAMKEHHBIX
U3MeHEeHUU Ha YPOBHE LIEHHOTO OT/esia T03BOHOY-
HUKa (BBICOTA MEKIIO3BOHOUHBIX JHUCKOB HE CHU-
JKeHa, CUTHAJIBI OT JIUCKOB B pexxuMe T2 3HAUM-
TEJIbHO He CHIDKEHBI, CTPYKTypa opHopomHas (I-11
o Thompson), Kpasi TeJl IO3BOHKOB YETKUE, POB-
Hble). Bropas rpynma — yMmepeHHO BBIpaKeHHbBIE
M3MEHEHUsI B BUJI€ CHUKEHUSI MHTEHCUBHOCTHU CHUT-
HAJIOB OT MEKIIO3BOHOUHBIX JIUCKOB U HX BBICOTHI
(ITI-V o Thompson), ©HOT/AA ¢ 320CTPEHUEM YTJIOB
TeJ TO3BOHKOB. TpeThbsi Tpylma — 3HAYUTETHHO
BBIPa’KEHHbIE JleTeHepaTUBHO-ANCTPOdUecKre
U3MEHEHUs CTPYKTYp IIEHHOTO OT/leJla ITO3BOHOY-

T1- and T2-weighed sequences and STIR sequence
in three projections on 1—-1.5 T GE Brivo MR355
and Philips Intera MR scanners. Volunteers, when
providing diagnostic data, confirmed their partici-
pation in the study by signing an informed con-
sent. The study protocol was approved by the local
Ethics Committee of Orel State University named
after 1.S. Turgenev (protocol No. 25 of November
16, 2022).

An analysis of the MR images was performed
using Evorad RIS-PACS Workstation 2.1 software
(License: Freeware, 2008). Measurements were per-
formed on the images in the sagittal plane at the level
of the middle of the vertebral bodies at the anterior
and dorsal angles, and at the level of the middle of
the vertebral bodies. At each measurement level,
when calculating, the results were converted to the
mean value of the intervertebral disc height. The
obtained data were formed into tables with statistical
analysis using Microsoft Excel 2007. The values of
the mean and error of the mean (M + m), median
(Me), quartiles of distribution (Q1, Q3), standard
deviation (0), coefficient of variation (CV, %) were
calculated.

RESULTS AND DISCUSSION

We divided the study participants into groups.
For this purpose, the severity of diagnosed changes
among men and women was assessed. The structure
of the vertebral bodies and intervertebral discs was
assessed according to the J.P. Thompson classifica-
tion, 1990. The first group — without substantial
changes in the cervical spine (intervertebral disc
height is not decreased, T2-weighted signals from
the disc are not significantly reduced, the structure is
homogeneous (Thompson I-II), the margins of the
vertebral bodies are clear and even). The second
group — moderate changes in the form of a decrease
in the signal intensity from the intervertebral discs
and their height (Thompson III-V), sometimes with
sharpening of the vertebral body angles. The third
group — pronounced degenerative and dystrophic
changes in the structures of the cervical spine with
the development of intervertebral disc herniation,
spondylosis, structural changes in the vertebral end
plates, changes in signals from the vertebral body
structures.

As a result of the analysis, mean values were cal-
culated for the morphometric characteristics of the
cervical intervertebral discs and overall averages for
each group (Table 1).

The distribution of the results of assessing the
vertical dimension of intervertebral discs among
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Ta6auna 1. Pe3ysbTaThl OIleHKY BEPTHUKA/JIBHOTO pa3Mepa MeXI03BOHKOBBIX JJUCKOB LIEHHOT0 OT/esIa TO3BOHOYHUKA
Table 1. Results of assessing the vertical dimension of the cervical intervertebral discs

Yposes CTaTHCTHYeCKUt 1-arpynna / Group 1 2-a rpynna / Group 2 3-arpynna / Group 3
Level WOUERENGEITD MY>KYMHBI ~ JKEHIIUHbI  MY)KYHMHBI  JKEHI[MHbI  MY:KYHUHBI  JKE€HIIUHBI

Statistical indices ~ men women men women men women

M + m, MM (mm) 46+04 42+04 45+0.7 43+0.6 41+0.6 4.0+04

Me, MM (mm) 4.6 4.2 4.4 4.2 4.1 3.9
ce/7 Q1-Q3, MM (mm) 4.3-5.1 3.8-4.7 3.9-5.1 3.9-5.0 3.6-4.4 3.6-4.3

o 0.5 0.5 0.9 0.8 0.7 0.5

CV, % 12.5 12.9 20.6 17.3 18.0 13.6

M+ m, MM (mm) 45+04 40+04 44 +0.6 4.0 £0.5 41+0.8 38x0.5

Me, MM (mm) 4.4 3.9 4.4 3.9 4.0 3.8
C5/6 Q1-Q3, MM (mm) 4.0-4.8 3.7-4.2 3.7-4.9 3.5-43 3.7-4.4 3.3-4.2

o) 0.6 0.6 0.7 0.7 1.2 0.6

CV, % 13.4 13.9 15.9 16.9 28.9 16.0

M £+ m, MM (mm) 43+04 3904 43+0.5 4.0+0.5 4.2+0.6 41+04

Me, MM (mm) 4.4 3.9 4.3 3.9 4.1 4.1
C4/5 Q1-Q3, MM (mm) 3.9-4.6 3.6-4.4 3.8-4.9 3.7-4.4 3.7-4.8 3.7-4.3

o 0.5 0.5 0.6 0.5 0.7 0.5

CV, % 12.8 13.8 13.2 13.5 16.4 129

M + m, MM (mm) 44+05 39+04 45+0.5 4.2+0.5 4.4+0.5 42+05

Me, MM (mm) 4.5 3.8 4.4 4.0 4.3 4.3
C3/4 Q1-Q3, MM (mm) 3.9-4.7 3.6-4.0 41-4.8 3.8-4.5 4.0-4.8 3.8-4.7

o) 0.6 0.6 0.6 0.6 0.6 0.7

CV, % 13.6 14.4 13.4 13.8 14.0 16.0

M+ m, MM (mm) 4405 40+04 4.7+0.6 4104 48+0.6 45+04

Me, MM (mm) 4.5 3.8 4.5 4.1 4.8 4.4
C2/3 Q1-Q3, MM (mm) 4.1-4.8 3.7-4.2 4.1-5.1 3.7-4.5 4.4-5.3 4.1-4.9

o) 0.6 0.6 0.8 0.5 0.7 0.5

CV, % 13.4 14.8 17.0 13.1 14.9 11.5

HUKa ¢ (pOpMUPOBAHUEM TPBIK MEKIIO3BOHOUHBIX
JINCKOB, SIBJIGHUSIMH CIIOHIWJIE3d, CTPYKTYPHBIMHU
M3MEHEHHUAMH B 00J1aCTH 3aMbIKATE/ILHBIX IIJIACTHH,
U3MEHEHHsI CUTHAJIOB OT CTPYKTYP T€JT IO3BOHKOB.
B pesysibrare NpPOBEAEHHOTO aHaIW3a ObLIH
BBIYHCJIEHBI CpeAHUE 3HAUEHUs 11 MOPhOMETPH-
YEeCKHUX XapaKTEPUCTHK MEKIIO3BOHOUHBIX JIUCKOB
[IEWHOTO OT/ieJia MMO3BOHOYHHMKA U 00IIue ycpe-
HEHHbIE TIOKa3aTe ! IS KaXK0H rpynib (Tabit. 1).
Pacnpenenenve pe3ysbTaTOB OIEHKHA BEPTH-
KaJIbHOTO Pa3Mepa MeKITI03BOHOYHBIX IUCKOB CPEIH
MY’KUMH TpeZCTaBieHo Ha puc. 1. Cpeau My:KUuH
0e3 TPUBHAKOB BBIPAXKEHHBIX JI€T€HEPATUBHO-
IucTpoIIecKux n3MeHeHnH (rpymnna 1) Ha ypoBHE
IIIEHHOTO OT/le/Ia TO3BOHOYHUKA OTIPE/IEIAINCH CIIe-
JIYIOIIIUE CPETHUE BETMUUHBI JIJIST MEKITO3BOHOUHBIX
nuckoB: C6/7 — 4.6 + 0.4 mm, C5/6 — 4.5 £ 0.4,
C4/5 — 4.3 £ 04, C3/4 - 44 £ o5, C2/3 -

men is presented in Fig. 1. Among men without signs
of pronounced degenerative and dystrophic changes
(group 1) at the level of the cervical spine, the follow-
ing mean values for the heights of intervertebral
discs were determined: C6/7 — 4.6 + 0.4 mm, C5/6 —
4.5+0.4,C4/5-4.3+0.4,C3/4-4.4+0.5,C2/3 -
4.4 + 0.5 mm. The average cervical intervertebral
disc height among men was 4.4 + 0.4 mm. The coef-
ficient of variation (CV, %) was from 12.5 to 13.6%.
The median values of the cervical intervertebral disc
height for C6/7 discs were 4.6 mm, for 5/6 and
C4/5— 4.4, for C3/4 and C2/3 — 4.5 mm. The median
of the intervertebral disc height for this group of men
in general was 4.5 mm. The Q1—Q3 interval among
men at the level of C6/7 was 4.3—5.1 mm, C5/6 —
4.0-4.8, C4/5 — 3.9-4.6, C3/4 — 3.9-4.7, C2/3 —
4.1-4.8 mm; on average — 4.2—4.7 mm.
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Puc. 1. Pe3ysibraThl OlleHKH BEPTUKAIBHOTO pazMepa (MM) MeKII03BOHOYHBIX TUCKOB cpeir My»*k4urH (Q1—Q3, Me)
C YUETOM BBIPA’KEHHOCTH U3MEHEHUH HA YPOBHE IIEHHOTO OT/esIa TO3BOHOYHUKA (1, 2, 3 — IPYIIIBI UCCIIE0BAHKA)
Fig. 1. Results of assessing the vertical dimension (mm) of intervertebral discs among men (Q1-Q3, Me),
taking into account the severity of changes in the cervical spine (1, 2, 3 — study groups)

4.4 £ 0.5 MmM. CpeiHee 3HaU€HNE BBICOTHI MEXKII03-
BOHOYHBIX JIUCKOB IIIEHHOTO OT/eJa MTO3BOHOYHUKA
cpemu MY>KYUH COCTaBWIO 4.4 + 0.4 Mm. Koaddu-
nuenT Bapuanuu (CV, %) — ot 12.5 710 13.6 %. Menu-
aHHbIEe 3HAYEHUs BBICOTHI MEKIIO3BOHOUYHBIX JIHC-
KOB IIIEHHOTO OT/eJla MTO3BOHOYHUKA JJI JIUCKOB
C6/7 cocraBiisiiu 4.6 M, 1151 5/6 u C4/5 — 4.4, ns
C3/4 u C2/3 — 4.5 MM. MenuaHHoe 3HaUYeHHE
BBICOTHI MEKIIO3BOHKOBOT'O JIFICKA B IIEJIOM JIJISI TOH
TPYIIIBI MY>KYUH PaBHAIOCH 4.5 MM. HTepBan Q1—
Q3 cpenu My:x4yuH Ha ypoBHe C6/7 — 4.3—5.1 MM,
C5/6 — 4.0-4.8, C4/5 — 3.9-4.6, C3/4 — 3.9-4.7,
C2/3 — 4.1-4.8 MM; B CpeTHEM — 4.2—4.7 MM.
Pacnpesiesienre pe3ysibTaTOB OIEHKH BEPTU-
KaJIbHOTO Pa3Mepa MEeKIO03BOHKOBBIX JINCKOB CPETN
JKEHIIUH B IpyIIIie 63 3HAUNMO BhIPA’KEHHBIX H3Me-
HeHHH (Tpymma 1) mpejcTaBiaeHO Ha puc. 2. Cpeau
JKEHIIMH OIPEJIEJINChH CJIEAYIONINE CPeTHUE 3HAUe-
HHUS BBICOTHI MEXKIIO3BOHOYHBIX AucKoB: C6/7 —
4.2 £ 0.4 MM, C5/6 — 4.0 + 0.4, C4/5 — 3.9 £ 0.4,
C3/4—-3.9+0.4,C2/3 — 4.0 + 0.4 MM; cpeiHee 3Ha-
YeHUe BBICOTHI MEKII03BOHOYHBIX JUCKOB Cpeau
JKEHIIIUH 5TOU TPYIIIBI COCTABIJIO 4.0 + 0.4 MM.
Koaddunuent Bapmanuu cpeau AAHHON TPYIIIIBI
JKEHIIUH OBbLI BBIIIIE IO CPABHEHUIO C MYKUYMHAMH —
OoT 12.9 110 14.8 %. MenuaHHble 3HAUEHUS BBICOTHI
JIUCKOB paBHsHCH i C6/7 4.2 mwm, ansa C5/6 u
C4/5-13.9, 11 C3/41C2/3 — 3.8; cpeqHee — 3.9 MM.
WNurepBan Q1—Q3 cpeau >KeHIUH 3TOH TPYIIIbI HA

The distribution of the results of assessing the
height of intervertebral discs among women in the
group without substantial changes (group 1) is pre-
sented in Fig. 2. Among women, the following mean
values of the intervertebral disc height were deter-
mined: C6/7 — 4.2 £ 0.4 mm, C5/6 — 4.0 + 0.4,
C4/5 — 3.9 £ 0.4, C3/4 — 3.9 + 04, C2/3 -
4.0 + 0.4 mm; the average intervertebral disc height
among women in this group was 4.0 + 0.4 mm. The
coefficient of variation in this group of women was
higher compared to men — from 12.9 to 14.8%. The
median disc height value for C6/7 was 4.2 mm, for
Cs5/6 and C4/5 — 3.9, for C3/4 and C2/3 — 3.8; on
average — 3.9 mm. The Q1-Q3 interval among
women in this group at the C6/7 level was 3.8—
4.7 mm, C5/6 — 3.7-4.2, C4/5 — 3.6—4.4, C3/4 —
3.6—4.0, C2/3 — 3.7— 4.2 mm; on average — 3.7—
4.2 mm.

In the group with signs of moderate degenerative
and dystrophic changes in the cervical spine
(group 2), the following mean values of the interver-
tebral disc height among men were noted: C6/7 —
4.5 + 0.7 mm, C5/6 — 4.4 + 0.6, C4/5 — 4.3 + 0.5,
C3/4 — 4.5 £ 0.5, C2/3 — 4.7 + 0.6 mm. The average
cervical disc height among this group participants
was 4.5 £ 0.4 mm. The coefficient of variation was
from 13.2 to 20.6%. The median values of the cervi-
cal intervertebral disc height at the level of C6/7 and

Cs5/6 were 4.4 mm, C4/5 — 4.3, C3/4 — 4.4, C2/3 —
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Puc. 2. Pe3ysibTaThl OLIEHKY BEPTUKAILHOIO PazMepa MEXKIIO3BOHOUHBIX IUCKOB cpeau skeHiul (Q1—Q3, Me)
C YUYETOM BBIPAKEHHOCTU U3MEHEHUH HA YPOBHE IEHHOIO OT/IeJ1a MO3BOHOYHUKA (1, 2, 3 — TPYIIIBI UCCIEJ0BAHMA)
Fig. 2. Results of assessing the vertical dimension of intervertebral discs among women (Q1—Q3, Me),
taking into account the severity of changes at the level of the cervical spine (1, 2, 3 — study groups)

yposue C6/7 6611 paBeH 3.8—4.7 MM, C5/6 — 3.7—4.2,
C4/5—3.6—4.4,C3/4 - 3.6-4.0,C2/3 - 3.7-4.2 MM;
B CPeTHEM — 3.7—4.2 MM.

B rpymme ¢c npu3HakamMu yMepPEHHO BhIPaKEHHBIX
JleTeHEePATHBHO-AUCTPOGUIECKUX W3MEHEHUH Ha
VPOBHE IIEHHOT0 OT/IeJia TO3BOHOYHUKA (Ipymma 2)
OTMEUAJINCh  CJIEAYIOIHE CpeJIHHE  BEJIUYUHBI
BBICOTHI MEXKIIO3BOHOUYHBIX JIUCKOB CPEN MYKUHH:
C6/7 — 4.5 + 0.7 mM, C5/6 — 4.4 + 0.6, C4/5 —
4.3 = 0.5, C3/4 — 4.5 £ 0.5, C2/3 — 4.7 + 0.6 MM.
CpeznHee 3HaU€HNME BBICOTHI MEKITO3BOHOUHBIX /TVIC-
KOB IIEWHOTO OT/eJIa IO3BOHOYHHUKA CPENH JaHHOU
TPYIIIBI My>KYHH COCTABUIIO 4.5 £ 0.4 MM. Koaddu-
[IMEHT Bapuanuu — OT 13.2 710 20.6 %. Menuanubie
3HAYEHUs BBICOTHI MEKIIO3BOHOYHBIX JIMCKOB IIIEH-
HOTO OT/esia ITO3BOHOYHUKA st AuckoB C6/7 u
C5/6 — 4.4 Mmm, C4/5 - 4.3,C3/4 — 4.4,C2/3 - 4.5; B
cpenHeM — 4.4 MMm. HTepBan Q1—Q3 cpeau Myx-
YMH JAHHOU Tpynmbl Ha ypoBHe C6/7 — 3.9—5.1 MM,
C5/6 — 3.7-4.9, C4/5 — 3.8-4.9, C3/4 — 4.1-4.8,
C2/3 — 4.1-5.1 MM; B CPeJIHEM — 4.0—4.8 MM.

Cpenu >KeHIUH TPYIIIbI 2 OTMEYaIUCh CIeIyI0-
Iye Cpe/lHNEe 3HAUEHUS BBICOThI MEKIIO3BOHOYHBIX
nuckoB: C6/7—4.3+0.6 MM, C5/6 uC4/5—4.0 £ 0.5,
C3/4 — 4.2 + 0.5,C2/3 — 4.1 £ 0.4 MM; B CPEeJTHEM —
4.1 £ 0.4 MM. KoadduiiuenT Bapuanuu cpesiy JaH-
HOU T'PYIIIBI KEHIUH ObLI BBIIIE IO CPABHEHHIO C
TPYIIION 1 U cOCTaBjsI OT 13.1 10 17.3 %. Cpenu
JKEHIIUH 9TOW TPYNIIBI  MeJIMaHHOe 3HaueHue
BBICOTHI MEKIIO3BOHOUHBIX JIUCKOB Ha ypoBHE C6/7

4.5; on average — 4.4 mm. The Q1—Q3 interval among
men at the level of C6/7 was 3.9—5.1 mm, C5/6 —
3.7-4.9, C4/5 — 3.8-4.9, C3/4 — 4.1-4.8, C2/3 —
4.1-5.1 mm; on average — 4.0—4.8 mm.

Among women in group 2, the following mean
values of the intervertebral disc height were noted:
C6/7 — 4.3 + 0.6 mm, C5/6 and C4/5 — 4.0 + 0.5,
C3/4 - 4.2 £ 0.5,C2/3 — 4.1 £ 0.4 mm; on average —
4.1 + 0.4 mm. The coefficient of variation among this
group of women was higher compared to group 1 and
ranged from 13.1 to 17.3%. Among women in this
group, the medians of the intervertebral disc height
at the level of C6/7 was 4.2 mm, C5/6 and C4/5 —
3.9,C3/4 — 4.0,C2/3 — 4.1 mm; on average — 4.1 mm.
The Q1—Q3 interval among women in this group at
the C6/7 level was 3.9-5.0 mm, C5/6 — 3.5—4.3,
C4/5-3.7-4.4,C3/4 — 3.8-4.5,C2/3 - 3.7-4.5 mm;
on average — 3.9—4.4 mm.

In the group with pronounced degenerative and
dystrophic changes in the cervical spine (group 3),
the following mean values of the intervertebral
disc height among men were noted: C6/7 -
4.1 + 0.6 mm, C5/6 — 4.1 £ 0.8, C4/5 — 4.2 + 0.6,
C3/4 — 4.4 + 0.5, C2/3 — 4.8 £ 0.6 mm; on aver-
age — 4.3 + 0.5 mm. The coefficient of variation
was from 14.9 to 28.9%. The median values of the
cervical intervertebral disc height at the level of
C6/7 were 4.1 mm, C5/6 — 4.0, C4/5 — 4.1, C3/4 —
4.3, C2/3 — 4.8 mm; on average — 4.3 mm. The
Q1—-Q3 interval among men at the level of C6/7
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65110 4.2 MM, C5/6 u C4/5 — 3.9, C3/4 — 4.0,C2/3 —
4.1 MM; B cpefiHeM — 4.1 MM. aTepBan Q1—Q3 cpenu
JKEeHINWH JaHHOU rpynmsl Ha ypoBHe C6/7 cocras-
st 3.9-5.0 MM, C5/6 — 3.5-4.3, C4/5 — 3.7-4.4,
C3/4 — 3.8-4.5, C2/3 — 3.7—4.5 MM; B CpeJTHEM —
3.9—4.4 MM.

B rpymre ¢ nmpu3HaKaMy 3HAUUTEJIbHBIX JleTeHe-
PaTUBHO-TUCTPOHUYECKUX HU3MEHEHUH Ha YpPOBHE
IIEHHOTO OT/eJIa TO3BOHOYHUKA (TpyIa 3) oTMeva-
JIUCH CJIEAYIONUE CPETHUE BEJIMIUHBI JIJIST MEKII03-
BOHOYHBIX JIUCKOB cpemu MyxuuH: C6/7 -
4.1 + 0.6 MM, C5/6 — 4.1 + 0.8, C4/5 — 4.2 + 0.6,
C3/4 - 4.4 £ 0.5,C2/3 — 4.8 + 0.6 MM; B cCpeTHEM —
4.3 £ 0.5 mM. KoaddunuenT Bapuanuu — ot 14.9 710
28.9 %. MeauaHHble 3HAUEHUS BBICOTHI MEKIIO3BO-
HOYHBIX JIUCKOB IIIEHHOTO OT/IeJ1a TO3BOHOYHUKA Ha
ypoBHe C6/7 — 4.1 mm, C5/6 — 4.0,C4/5— 4.1,C3/4 —
4.3, C2/3 — 4.8 Mm; B cpefHeM — 4.3 MM. FIHTEpBas
Q1-Q3 cpenu My:K4YnH Ha ypoBHe aucka C6/7 cocra-
BUI 3.6—4.4 MM, C5/6 — 3.7—4.4 vmm, C4/5 — 3.7—
4.8 MM, C3/4 — 4.0—4.8 mMm, C2/3 — 4.4—5.3 MM; B
cpemHeM — 3.8—4.7 MM.

Cpenu sKeHIUH TPYIIIBI 3 OTMEUYAIHCH CIIEYI0-
I1e CpelHIe 3HAUEHUs BBICOTHI MEKITO3BOHOUHBIX
nuckoB: C6/7 — 4.0 £ 0.4 mm, C5/6 — 3.8 + 0.5,
C4/5 — 4.1 +£ 0.4, C3/4 — 4.2 £ 0.5, C2/3 — 4.5 +
0.4 MM; B cpefiHeM — 4.1 + 0.3 MM. Koaddunuent
Bapuanuu — oT 11.5 10 16.0 %. MeauanHoe 3Haue-
HHe BBICOTHI JirickoB C6/7 6bL10 3.9 MM, C5/6 — 3.8,
C4/5 — 4.1,C3/4 — 4.3, C2/3 — 4.4 MM; B cCpeJTHEM —
4.1 mm. MuTepBan Q1—Q3 BBICOTHI MEKIIO3BOHOY-
HBIX JIUCKOB CPEJTH >KEHIIIH 3TOM IPYIIIBI HA yPOBHE
[IeHHOTO OT/esia mo3BoHOUHUKA C6/7 cocTaBsiia
3.6—4.3 mm, C5/6 — 3.3—4.2, C4/5 — 3.7-4.3, C3/4 —
3.8-4.7, C2/3 — 4.1-4.9 MM; B cpeiHEM — 3.9—
4.3 MM.

B 1mesiom HamboJiee BhIpaskeHHbIE U3MEHEHUs
BEPTHKAJIBHOTO pa3Mepa MEeKIIO3BOHOUYHBIX JIHIC-
KOB ONIPEJIEJIAIOTCA Y MY>KJYHH. B pe3yspraTe aHa-
JIN3a TOJIyYeHHBIX JAHHBIX BBISABJIEHO, YTO CPEJi-
HSS BBICOTA MEKIIO3BOHOYHBIX IUCKOB HA YPOBHE
ot C6/7 no C4/5 HEMHOTO CHUIKAETCS CPETU MYK-
YHMH OT 1-U K 3-U rpynme. Cpeiu KeHIIUH BBICOTA
MEKII03BOHOYHOTO nucka C4/5 neMOHCTpUpYET
00paTHyI0 TMHAMUKY — CHHIKAEeTCA OT 3-H K 1-H
rpymiie. B cBow oudepesb, y My:KYUH MEKIIO3BO-
HOYHBIN JucK C4/5 UMeeT OTHOCUTEIbHO CTa0UIb-
Hble 3HAUEHUsI BEPTUKAIBLHOTO pa3Mepa ¢ HeOOoJIb-
UM CHUJKEHHEM CpeJHero B3HaueHusA B 3-H
rpymie. Y MyKYUH MeXII03BOHOYHBIN auck C3/4
uMeeT HauboJiblllee 3HAUYEHHE BBICOTHI BO 2-H
rpymie. BeicoTa Mekmo3BoHOWHOro gucka C2/3
JIEMOHCTPHUPOBAJIA OOPATHYIO KOPPEJIAIHIO MOKa-
3aTesiell ¢ HauOOJBIIMMHU 3HAYEHHUSIMHU B 3-H

was 3.6—4.4 mm, C5/6 — 3.7—4.4 mm, C4/5 — 3.7—
4.8 mm, C3/4 — 4.0—4.8, C2/3 — 4.4 —5.3 mm; on
average — 3.8—4.7 mm.

Among women in group 3, the following mean
values for the intervertebral disc height were noted:
C6/7 — 4.0 £+ 0.4 mm, C5/6 — 3.8 + 0.5, C4/5 —
4.1+ 0.4,C3/4 — 4.2 £ 0.5,C2/3 — 4.5 £ 0.4 mm; on
average — 4.1 + 0.3 mm. The coefficient of variation
was from 11.5 to 16.0%. The median of the disc height
was 3.9 mm for C6/7, 3.8 — for C5/6, 4.1 — for C4/5,
4.3 — for C3/4, 4.4 mm — for C2/3; on average —
4.1 mm. The Q1—Q3 interval of intervertebral disc
height among women in this group at the level of
C6/7 was 3.6—4.3 mm, C5/6 — 3.3—4.2, C4/5 — 3.7—
4.3, C3/4 — 3.8—-4.7, C2 /3 — 4.1-4.9 mm; on aver-
age — 3.9—4.3 mm.

In general, the most significant changes in the
vertical dimension of the intervertebral discs are
determined in men. As a result of the analysis of the
data obtained, it was revealed that the average inter-
vertebral disc height at the level from C6/7 to C4/5
decreases slightly among men from the 1st to the 3rd
group. Among women, the height of the C4/5 disc
shows the opposite dynamics — it decreases from the
3rd to the 1st group. In turn, in men, the C4/5 inter-
vertebral disc has relatively stable vertical dimension
values with a slight decrease in the mean value in the
3rd group. In men, the C3/4 intervertebral disc has
the largest height in group 2. The height of the C2/3
intervertebral disc showed a negative correlation of
indicators with the highest values in group 3 and a
decrease in group 1, the difference being in the range
of 0.3—0.5 mm.

We have assessed correlations between variables
using the Pearson’s correlation (Table 2), Spear-
man’s and Kendall’s tau-b correlations (Table 3).

The presented data demonstrate a significant cor-
relation of age with the severity of changes in the cer-
vical spine, the height of the C2/3 discs, as well as the
gender of patients with the height of all interverte-
bral discs. When assessing the results of the Pear-
son’s correlation, significant associations were iden-
tified between the values of the vertical dimension of
all intervertebral discs.

Similar results were found with Spearman’s and
Kendall’s tau-b correlations.

Graphically, correlations between the heights of
C3/4 and C6/7 and C4/5 and C5/6 intervertebral
discs are presented in Fig. 3, 4.

CONCLUSION

The results of the study indicate — in the majority
of cases — a decrease in the vertical dimension of the
cervical intervertebral discs due to the progression of
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Ta6mmua. 2. Pe3y/ibTaThl KOppeJIALMOHHOr0 aHaau3a no [lupcony

Table 2. Results of the Pearson’s correlation

HN3mMeHeHus
Bospacr  Tox NMO03BOHOYHHUKA
A p c6/7 C5/6 C4/5 (C3/4 C2/3 BuUIeiHOM OoTAeIe
ge Sex .
Changes in the
cervical spine
Bo3spacr Koppensuus  1.000 0.134 -0.023 -0.074 0.109 0.119 0.238 0.667
Age Correlation
3HAaYUMOCTh - 0.057 0.741 0.297 0.121 0.092 0.001 0.000
Significance
Mon Koppensuus  0.134 1.000 -0.197 -0.291 -0.264 -0.303 -0.341 -0.060
Sex Correlation
3Hayumoctb  0.057 - 0.005 0.000 0.000 0.000 0.000 0.393
Significance
Cce6/7 Koppensiuus  -0.023 -0.197 1.000 0.566 0.517 0.486 0.402 -0.176
Correlation
3HayuMocth  0.741 0.005 - 0.000 0.000 0.000 0.000 0.012
Significance
C5/6 Koppesnsinuss ~ -0.074 -0.291 0566 1.000 0.648 0.521 0.432 -0.129
Correlation
3Hayumoctb  0.297 0.000 0.000 - 0.000 0.000 0.000 0.067
Significance
Cc4/5 Koppensnus  0.109 -0.264 0.517 0.648 1.000 0.639 0.551 0.082
Correlation
3HayuMocth  0.121 0.000 0.000 0.000 - 0.000 0.000 0.243
Significance
C3/4 Koppensuusa  0.119 -0.303 0486 0.521 0.639 1.000 0.686 0.129
Correlation
3Hauumocth  0.092 0.000 0.000 0.000 0.000 - 0.000 0.067
Significance
Cc2/3 Koppensiqusa ~ 0.238 -0.341 0402 0432 0551 0686 1.000 0.269
Correlation
3Hauumocth  0.001 0.000 0.000 0.000 0.000 0.000 - 0.000
Significance
H3MeHeHUA B Koppenanusa  0.667 -0.060 -0.176 -0.129 0.082 0.129 0.269 1.000
meiHoM otaesie Correlation
HNO3BOHOYHMKA  3yaqymocty  0.000 0.393 0.012 0.067 0.243 0.067 0.000 -
Changesinthe  gjgpificance

cervical spine

CPYyIIIe U CHUXKEHNEM UX K 1-U IPyIIe, pasHUIA —
B AuamasoHe 0.3—0.5 MM.

Hamu ObLia BBINOJIHEHA OIEHKA KOPPEJISAIHOH-
HBIX CBSA3E€H MKy IepeMeHHbIMU 110 IIupcoHy
(Tabs. 2), Cnupmeny u Tay-b Kengasa (Tabs. 3).

IpezicraBieHHbIE JJAHHBIE IEMOHCTPUPYIOT 3HAYUM-
MYIO KOPPEJIALNI0 3HAUEHUH BO3pacTa ¢ BhIPAXKEHHO-
CTBI0O M3MEHEHMH IIeHHOro OTesa IT03BOHOYHHKA,
BBICOTON AuckoB C2/3, a TakKe I0JIa TAIUEHTOB C
BBICOTOH BCEX MEKIIO3BOHOUHBIX JUCKOB. I1pu orieHKe
JIAHHBIX KOPPEJIAIMOHHOIO0 aHaIM3a 110 [TupcoHy ObuTH
BBISIBJIEHBI 3HAUYMMBIE CBSI3W MEXK/Ty 3HAUEHUSMU BEP-
THUKAJIBHBIX PA3MEPOB BCEX MEKIIO3BOHOUHBIX JTUCKOB.

Cxoskrie pe3ysIbTaThl ObLIM OTMEYEHBI IIPH KOP-
pensanuonHoM aHanu3se nmo Crnupmeny u tay-b Ken-
Jasia.

degenerative and dystrophic changes from the 1st to
the 3rd group. The opposite dynamics were noted for
C2/3 and C4/5 intervertebral discs among women —
the vertical dimension decreased from the 3rd to the
1st group. The data obtained make it possible to sup-
plement an information about the dynamics of
changes of morphometric parameters with under-
lying degenerative and dystrophic changes, and with
regard to the gender of patients, which makes it pos-
sible to develop tools for computational analysis of
diagnostic information, improving the quality of
medical care.
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Ta6smmua 3. Pe3ysibTaThl KOPPESIIIMOHHOTO aHaIk3a o CnupMeHy u Tay-b Kenpania
Table 3. Results of the Spearman’s and Kendall’s tau-b correlations

Bos- Mot c6/7 C5/6 C(C4/5 C3/4 C2/3 HsmeHeHusA
pact  Sex NO3BOHOYHHMKA
Age B lIefiHOM
oTAese
Changes in the
cervical spine
Tay-b Kendasna / Kendall’s tau-b
Bo3spact Koppensuus / Correlation 1.000 0.120 -0.012 -0.041 0.073 0.115 0.177 0.541
Age 3HauuMocThb / Significance - 0.039 0.797 0388 0.127 0.016 0.000 0.000
Ion Koppensanus / Correlation 0.120 1.000 -0.163 -0.248 -0.214 -0.251 -0.271 -0.069
Sex 3HayuMocTb / Significance 0.039 - 0.005 0.000 0.000 0.000 0.000 0.301
c6/7 Koppensanus / Correlation -0.012 -0.163 1.000 0.387 0.355 0.343 0.262 -0.135
3nauumocTs / Significance 0.797  0.005 - 0.000 0.000 0.000 0.000 0.014
C5/6 Koppensnus / Correlation -0.041 -0.248 0.387 1.000 0.462 0.394 0.312 -0.098
3HauuMocTs / Significance 0.388  0.000  0.000 - 0.000 0.000 0.000 0.075
C4/5 Koppensuus / Correlation 0.073 -0.214 0.355 0.462 1.000 0.467 0.394 0.060
3HauuMocTs / Significance 0.127 0.000  0.000 0.000 - 0.000 0.000 0.277
C3/4 Koppensanus / Correlation 0.115 -0.251 0.343 0394 0.467 1.000 0.522 0.128
3HayuMocTh / Significance 0.016  0.000 0.000 0.000 0.000 - 0.000 0.020
Cc2/3 Koppensanus / Correlation 0.177 -0.271 0.262 0312 0.394 0.522 1.000 0.220
3HaunMocTs / Significance 0.000 0.000  0.000 0.000 0.000 0.000 - 0.000
U3menenns  Koppesnsnus / Correlation 0.541 -0.069 -0.135 -0.098 0.060 0.128 0.220 1.000
MO3BOHOYHM" 3, yumocts / Significance 0.000 0301  0.014 0.075 0.277 0.020 0.000 -
Ka B IIEI{HOM
oTAesie
Changes in
the cervical
spine
Ilo Cnupmeny / Spearman's correlation
Bo3spacr Koppensnus / Correlation 1.000 0.145 -0.020 -0.060 0.111 0.166 0.255 0.661
Age 3nayumocTs / Significance - 0.038 0.774 0395 0.114 0.018 0.000 0.000
IMos Koppensauyus / Correlation 0.145 1.000 -0.197 -0.300 -0.259 -0.304 -0.329 -0.073
Sex 3HauuMocTsb / Significance 0.038 - 0.005 0.000 0.000 0.000 0.000 0.302
Cce/7 Koppensuus / Correlation -0.020 -0.197 1.000 0.541 0.507 0478 0.381 -0.178
3HayuMocTb / Significance 0.774 0.005 - 0.000 0.000 0.000 0.000 0.011
C5/6 Koppensanus / Correlation -0.060 -0.300 0.541 1.000 0.629 0.551 0.445 -0.127
3HauumocTs / Significance 0.395 0.000  0.000 - 0.000 0.000 0.000 0.070
C4/5 Koppensuus / Correlation 0.111 -0.259 0.507 0.629 1.000 0.638 0.551 0.076
3HauuMocTsb / Significance 0.114 0.000  0.000 0.000 - 0.000 0.000 0.281
C3/4 Koppensnus / Correlation 0.166 -0.304 0.478 0.551 0.638 1.000 0.717 0.162
3nayumocTs / Significance 0.018 0.000 0.000 0.000 0.000 - 0.000 0.021
Cc2/3 Koppensuus / Correlation 0.255 -0.329 0.381 0.445 0.551 0.717 1.000 0.279
3HayuMocTs / Significance 0.000 0.000 0.000 0.000 0.000 0.000 - 0.000
U3meHnenusa  Koppesnsanus / Correlation 0.661 -0.073 -0.178 -0.127 0.076 0.162 0.279 1.000
MO3BOHOMHM" 3, yumocts / Significance  0.000 0302 0.011  0.070 0.281 0.021  0.000 -
Ka B IIEei{HOM
oTAesIe
Changes in

the cervical
spine
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Puc. 3. Pacupe/iesienne BepTHKAIBHBIX Pa3MepPOB (MM) MEKITO3BOHOUHBIX AUCKOB C3/4 u C6/7 cpeu BCeX yIaCTHUKOB
HCCIIE/TOBAHUS C IIOCTPOEHUEM MOJIEJIH JINHEWHON PErpeccuu
Fig. 3. Distribution of the vertical dimensions (mm) of C3/4 and C6/7 intervertebral discs among all study participants
with construction of a linear regression model
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Puc. 4. PactipesiesieHne BEPTHKAIBHBIX Pa3MePOB (MM) MeKII03BOHOUHBIX IHCKOB C4/5 u C5/6 cpean Bcex y9aCTHHKOB
HCCIIe/IOBAHUSA C IOCTPOEHUEM MO/IEJIN INHEWHON Perpeccuu
Fig. 4. Distribution of vertical dimensions (mm) of C4/5 and C5/6 intervertebral discs among all study participants with a
linear regression model construction
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Ipaduueckud KOppEJISIUOHHBIE CBA3U IS
OTHOIIIEHUH Pa3MepPOB MEKIIO3BOHOUYHBIX JUCKOB
C3/4 u C6/7 u C4/5 u C5/6 mpencraBieHbl Ha
puc. 3, 4.

3AK/JIOYEHUE

[TpencraBiieHHbIE pE3yJIBTATHI HCCIETOBAHUSI
CBUJIETEJIBCTBYIOT O CHHUKEHUHM B OOJIBIINHCTBE
CJIydaeB BEpPTHUKAJIbHOTO pa3Mepa MeKII03BOHOY-
HBIX JWCKOB IIEWHOTO OT/iesia BCJIEJICTBHE IIPO-
IPECCUPOBAHUsA JI€ET€HEPATUBHO-UCTPOPUIECKUX
U3MEHEHHUH OT 1-U K 3-U rpynne. bpuia orMeyeHa
obparHas JUHAMUKA JIJIsI MEXKIIO3BOHOUYHBIX JHC-
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