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AP heKTUBHOCTH PEHTTEHOJIOTHUECKHUX METOA0B JTHATHOCTUKH
HECTAa0MJIBbHOCTHU ITO3BOHOYHO-/IBUTaATEJIBHOI'O CerMeHTa
B IIIEMHOM OT/eJie

I1.B. CenuepcroB!, A.H. Kupuenko?, H.A. [lo3geesa’, ¥.B. [luuyruna’

'‘OI'BHY «Hpxymckuil Hay4YHblll yeHmp Xxupypauu u mpasmamonao2uu», Upkymck, Poccus

2@I'bYH Hprxymeckuil HayuHbiil yenmp CO PAH, Hpxymck, Poccus

AHHOTAIIUA

BBenenue. CranmaprHas cioHAuIorpadus siBisercs 6a30BbIM METO/IOM JIyUeBOU JUATHOCTUKH, UCIIOJIB3YETCS
KaK CKpUHUHTOBOE 00CJIeZIoBaHNE AIMeHTOB. PeHTreHorpadus mo3BoJisieT 00beKTUBHO OIIEHUTh QaHATOMHYECKOE COCTO-
sIHWE TTO3BOHOYHO-/IBUTATEJIbHBIX CETMEHTOB B IIEHHOM OT/IeJIe TTO3BOHOYHUKA, OIPE/IEJIUTh MIEPUOJ] TEUEHHUS OCTEO-
XOH/IPO3a ¥ TAKTHKY JaIbHEHIIEro 00CIeIoBaHuUs 1 JieueHus. Pa3InyHble BU/IbI CMEIeHUH TO3BOHKOB BCTPEYAIOTCS 3HA-
YHUTEIHLHO Yallle, YeM 3TO MOXKHO OIIPE/IeTUTD IIPU PEHTTeHOrpad Uy MO3BOHOYHUKA B CTAH/IAPTHHIX ITPOEKIIUAX, B PE3YJIh-
TaTe CMeIleHU BO3HUKAET 60JIEBOH CHHIPOM.

Il e 1 b . M3yuenue 3pPeKTUBHOCTH TPAUITUOHHBIX METOIOB ITUATHOCTUKU HECTAOWIFHOCTH TT03BOHOYHO-/[BUTATEb-
Horo cermenTa (IT/IC) B m1eiiHOM OT/€JIe TO3BOHOYHHUKA.

Martepuans uU MeTO/bl . [log HamuM HaOIIOJIEHHEM HaxXOAWIOCh 50 TAIUEHTOB (CpeIHUI BO3pacT
50.6 + 2.19 T0/1a), TOCTYNUBINKX B KIUHUKY ®TBHY « UpKyTCKUI HayYHBIH IIEHTP XUPYPTUU U TPABMATOJIOTHI » (HEHpO-
XHUPYPTUUECKOE OT/IEJIEHNE) ¢ AUArHO30M: OCTEOXOH/IP03 IT03BOHOYHUKA Y B3pOCJIbIX (ko 1o MKB-10 — M42.1). Jluist qua-
rHOCTUKHU HecTabwibHOCTH [1/IC HCIIOTIb30BATUCH TPAAUITHOHHBIE METO/IbI: 0030pHAas peHTreHorpadus B IPsSMOU 1 H0KO-
BOU IIPOEKIUSX, PYHKIMOHATIbHAS CIIOHAUIOTpadus.

Pes3ynbTarbl. YCTAHOBJIEHO, UYTO HANOOJIEE YACTO BCTPEYAIOTCS N3MeHEHUsI, XapakTepHble 1uis 11 u 111 nmepruooB
OCTEOXOH/IP03a: BhIIPSIMJIEHUE IIEHHOTO JIOPA03a — y 48 ues. (96 %), CHUKEHHE BBICOTHI MEKIIO3BOHKOBBIX JIUCKOB — Y
46 4en. (92 %), CKOIIEHHOCTh TIEPEHUX OTIEJIOB TeJ IIO3BOHKOB — V 48 uest. (96 %), CKIepo3 3aMbIKATeIbHBIX IIACTH-
HOK — y 37 uesL. (74 %), Hamn4yre KpaeBbIX KOCTHBIX padpacTaHuil — y 45 4ei. (90 %).

B os103keHI N MaKCUMAaIbHOTO CTU0aHus U pa3rubaHus B mporiece (opMHUPOBAHUS TATOJOTHIECKOH TOIBUKHOCTU MEXK-
IIO3BOHKOBBIX CETMEHTOB OKa3a/IMCh BOBJIedeHHbIMHU II03BOHKM C —C, , B TO BpeMs Kak 103BoHKH C 1 C OCTaBajImCh cTa-
OMJIBHBIMH.

HecrabuapHOCTD OTHOTO IIEWHOTO TO3BOHKA ObLIa BIsABJIEHA Y 15 anueHToB (30 %). HauboJee yacto Habsr0/1a71u n3061-
TOYHYI0 MOOWJIBHOCTD 2 TIO3BOHKOB — y 22 ueJl. (44 %), peke 3 MO3BOHKOB — Y 5 ManueHToB (10 %). CMelieHue 4 MO3BOH-
KOB BCTPEYAIOCH IOBOJIBHO PEJIKO — ¥ 2 MAIeHTOB (4%).

TIpu anasm3e MaHHBIX PYHKIIMOHAIHHOH CIIOHIMIOTPAdUH IIEHHOTO OT/IeJIa TO3BOHOYHUKA MbI yCTAHOBHUJIH, UYTO HECTA-
6unbHOCTh [1/IC y manueHTOB Ha OHE JIereHepaIuy MEeKIIO3BOHKOBOTO JINCKA Pa3BUBaeTCs HauboJiee 4acTo B CIIEYIO-
mux cermentax: C, —C, — 13 uen. (26 %), C,~C — 34 uen. (70 %), C, ~C, — 29 uen. (58 %), C,—C , — 12 uen. (24 %).
3akinoueHHue. Hecrabunbaocts [1/IC mo-mipexxHeMy ocTaeTcs aKTyaJIbHON IPOOJIEMOU HEBPOJIOTHUU M HEUPOXU-
pypruu. Metosi 0630pHO# peHTreHoTpaduu MO3BOJISIET BBIABUTH JIMIIL KOCBEHHbIE Mpu3Haku HectabuwibHoctu I1J1C.
Jluarsoctrka MeToZoM (PyHKITHOHAIBHOH CrIoHAUI0orpaduu Mo3BoMIa BepuduiiupoBath HectabunbHOCTh [1/IC TOIBKO
B 36 % ciyuaes.

Kmouesnble cao8a: MeXIO3BOHKOBBIM JIUCK, OCTEOXOH[PO3, PEHTreHOJIOTHYEcKas JAUAarHOCTHKA HEeCTaOWJIbHOCTU
IM03BOHOYHO-J[BUTaTEIbHOI'O CETMEHTA.

Oo6pasen murtupoBanua: CemusepcroB I1.B., Kupuenko A.H., [TozgeeBa H.A., ITnuyruna Y.B. dddexrus-
HOCTH PEHTTEHOJIOTHYECKUX METO/IOB TUATHOCTHKHU HECTAOUIPHOCTH I03BOHOYHO-/IBUTATEIHHOTO CETMEHTA B IIIEHHOM
otzese // Journal of Siberian Medical Sciences. 2023;7(1):53-63. DOI: 10.31549/2542-1174-2023-7-1-53-63
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The effectiveness of radiological methods for diagnosis
of instability of the spinal motion segment
in the cervical region

P.V. Seliverstov’, A.N. Kirienko?, N.A. Pozdeeva', U.V. Pichugina’

Irkutsk Scientific Center for Surgery and Traumatology, Irkutsk, Russia

2Irkutsk Scientific Center of the Siberian Branch of the Russian Academy of Sciences, Irkutsk, Russia

ABSTRACT

Introduction. Standard spine radiography is the basic method of radiodiagnosis, used for screening. X-ray
imaging allows you to assess the anatomy of spinal motion segments in the cervical spine, determine the period of osteo-
chondrosis and the tactics of further examination and treatment. Various types of dislocation of vertebrae are much more
common than can be determined by spinal radiography in standard projections; as a result of dislocation, a pain syndrome
occurs.

A i m . Tostudy the effectiveness of conventional methods for diagnosis of instability in the spinal motion segment (SMS)
in the cervical spine.

Materials and methods. Weobserved 50 patients (mean age 50.6 + 2.19 years) who were admitted to
the Clinic of the Irkutsk Scientific Center for Surgery and Traumatology (Neurosurgical Department) with a diagnosis
Adult osteochondrosis of spine (ICD-10 code — M42.1). Conventional methods were used to diagnose SMS instability: plain
radiography in anteroposterior and lateral projections, functional cervical spine radiography.

Results. Itwas stated that the most common changes are characteristic of II and III periods of osteochondrosis:
straightening of cervical lordosis — in 48 patients (96%), decrease in intervertebral disc height — in 46 patients (92%),
anterior wedging of vertebral bodies — in 48 patients (96%), endplate sclerosis — in 37 patients (74%), presence of marginal
osteophytes — in 45 patients (90%).

In maximum flexion and extension, the C —C,, vertebrae were involved in the formation of pathological mobility of the
intervertebral segments, while the C, and C,, vertebrae remained stable.

Instability in one cervical vertebra was revealed in 15 patients (30%). Most often, excessive mobility of 2 vertebrae was
observed — in 22 people (44%), less often of 3 vertebrae — in 5 patients (10%). The dislocation of 4 vertebrae was quite
rare — in 2 patients (4%).

When analyzing the data of functional cervical spine radiography, we have found that the SMS instability in patients with
intervertebral disc degeneration develops most often in the following segments: C —~C,, — 13 people (26%), C,—C,, — 34
people (70%), C,,~C, — 29 people (58%), C,~C,, — 12 people (24%).

Conclusion. TheSMS instability still remains an urgent problem in neurology and neurosurgery. Plain radiogra-
phy reveals only indirect signs of SMS instability. Diagnosis by functional spondylography made it possible to verify the
SMS instability only in 36% of cases.

Keywords: intervertebral disc, osteochondrosis, X-ray diagnostics of spinal motion segment instability.

Citation example: Seliverstov P.V., Kirienko A.N., Pozdeeva N.A., Pichugina U.V. The effectiveness of radiologi-
cal methods for diagnosis of instability of the spinal motion segment in the cervical region. Journal of Siberian Medical
Sciences. 2023;7(1):53-63. DOI: 10.31549/2542-1174-2022-7-1-53-63

BBEJIEHUE INTRODUCTION

Ilo JAaHHBIM CTAaTHCTHUKN 60)IeBI>Ie CUHAPOMBI
Yyalle BCEro BO3HUKAIOT B IIEWHOM OTZAEJIe II03BO-
HOYHHKA. Biaroymaps ceoemy 0co60My CTPOEHUIO U
0COOEHHOCTAM OHMOMEXaHUKM, DTOT OTHEI II03BO-
HOYHHMKA 00J1a/jaeT MaKCUMAaJIbHOM CBOOOMOM /BU-
skeHu# [1-5].

II[BI/I)KE!HI/L?I B HIefIHOM oTaesie IIO3BOHOYHHKA
OCYIIIECTBJISIIOTCSA IO CIHUPaiF, HA OJHO VIJIOBOE
JIBUPKEHUE IPUXOTUTCS OHO JTUHeHHOoe. HampuMmep,
(excus u sKcTEH3UA HA YPOBHe LIEHHOTO OTZesa

According to statistics, pain syndromes most
often occur in the cervical spine. Due to its special
structure and biomechanics, this part of the spine
has maximum mobility [1-5].

Movements in the cervical spine are executed in a
spiral, and for every angular movement there is one
linear movement. For example, flexion and exten-
sion at the cervical spine level are combined with lat-
eral dislocation. Body lateroflexion (side bend) is
combined with the forward movement of the joints.
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IM03BOHOYHHUKA KOMOUHUPYIOTCS C OOKOBBIM CMeITe-
HueMm. Jlarepodekcus TynoBuina (HAKJIOH B CTO-
pOHY) coueTaeTcsl C ABIKEHHEM CYCTaBOB BIIEDEI.
Poramusa coBepmiaercsi ¢ KpaHUQIBHBIM CMeIle-
HUeM. DTH MPU3HAKU HAZ0 YUUTHIBATH MIPU OIEHKE
(QYHKIMOHAJIBHBIX CHHUMKOB IIEHHOrO  OTAesaa
MM03BOHOYHMKA [6—10]. Ecytt Ha peHTreHOrpamMmax
MMeeT MECTO JIaTepaJIbHOe CMeIleHue TeJsl T03BOH-
KOB, TO Y TTAITUEHTA MOKeT OBITh JINOO0 ITOBBITIIEHHAS
9KCTeH3Us, JTN00 IIocKas mes. /171 Mo3BOHKA BeIU-
YMHA JIOp103a Wiu Kudosa OyaeT Takoi, YToObl B
JIPYTOH IIJIOCKOCTU He OBLIIO JIATEPaJIbHOTO CMeIlle-
HUS, TaK Kak UW30BITOYHAA WU HEAOCTAaTOUHAs
(brexcust BOCIPUHUMAETCSI OPTaHU3MOM KaK COBEP-
IIEHHOE ABUKeHue [11—14].

CranmaprHas cnoHguiorpadus siBisercs 6aszo-
BBIM METOJIOM JIyYEBOU JAUATHOCTUKH, HCIIOJIBb3YETCs
KaK CKpUHHHTOBOE 00cJIe/IoBaHue maueHTos [15—18].

BrIpa)keHHOCTh OCTEOXOH/[PO3a PEHTIeHOJIOTH-
YeCcKH He KOPPEeJIUPYeT C KIMHUYECKOU KapTUHOM.
I'71aBHBIME TTaTOTEHETUYECKUMU (PAaKTOpaMU SIBJISI-
IOTCSI KOMIIPECCHOHHBIE MEeXaHU3MBI U pedIIeKTOp-
HbI€ BJIUSHUsS, COMPOBOXKIAMIINECS BOCIAUATEb-
HBIM IIPOIIECCOM, MUKPOUIMPKYJISATOPHBIMU pac-
CTPOMCTBAMH U UX coueTaHHeM [19—22]. J/lereHepa-
TUBHBIN MPOIECC HAYMHAETCS C MEXKIIO3BOHKOBOTO
JIMCKa, U JINIIIb 3aTEM BOBJIEKAIOT JPYTHE CTPYKTYPHI
(mapy>xHas TpeTh GUOPO3HOTO KOJIbIIA MEKIIO3BOH-
KOBOT'O JIUCKA, 3a/THSSI IPOJIOJIbHASA, JKEJITasI, MEKO-
CTHCTAsI CBA3KHU, TapaBepTeOpaIbHbIe MBIIIIIHI, TEIA
II03BOHKOB, JyTOOTPOCTYAThIE CYCTaBbI), KOTOpBIE
OTBEYAIOT 32 COXPAHHOCTH €ro (PYHKIMOHAJILHOTO
cocrosiaus [23—28].

CranpapTHas cioHAUIOTpadusA MO3BOJISAET 00D~
eKTHUBHO OIEHUTh AaHATOMHUYECKOe COCTOSHHE
[I03BOHOYHO-/IBUTATEJIbHBIX CEIMEHTOB B IIEHHOM
OTJleJie TIO3BOHOYHUKA, OMPENENIUTh IepUoj Teue-
HUS OCTEOXOH/IP03a U TAKTUKY JaJIbHEUIIero oocue-
JIOBaHUA U JieueHusd [29—35].

PaszynuHble BUABI CMEIEHUH TO3BOHKOB BCTpe-
YaoTCsA 3HAYUTEIBHO Yallle, YeM 3TO MOXKHO OIIpe-
JIeJIUTh TIPU PeHTreHOoTpauu ITO3BOHOUHHKA B
CTaH/APTHBIX IPOEKIUAX. B pe3ysiprare cMeneHui
BO3HHKAET 60JIeBOU cuHApPOM [36—38].

IOEJIb NCCJIEAOBAHUA

Nzyuenne 3DOEKTUBHOCTH  TPATUITUOHHBIX
METOJIOB JTUATHOCTHUKHU HECTAOWUJIBHOCTH IMO3BOHOY-
Ho-mBuraresbHoro cermenta (IIZIC) B 1meiiHoM
OT/ieJie IO3BOHOYHUKA.

MATEPUAJIBI 1 METO/IbI

Ilox  HamuMm  HaOJIIOAEHUEM  HAXOAHJIOCHh
50 TalMEeHTOB, CPETHUHN BO3pacT 50.6 + 2.19 roja.

Rotation is performed with cranial dislocation. These
signs should be taken into account when evaluating
radiographs of the cervical spine [6—10]. If there is a
lateral dislocation of vertebral bodies on radio-
graphs, then a patient may have either increased
extension or flat neck. For a vertebra, the magnitude
of lordosis or kyphosis will be such that there is no
lateral dislocation in the other plane, since excessive
or insufficient flexion is perceived by the body as a
perfect motion [11—14].

Conventional spine radiography is the basic
method of radiodiagnosis and is used as a screening
[15—18].

The severity of osteochondrosis radiographically
does not correlate with a clinical picture. The main
pathogenetic factors are compression mechanisms
and reflex effects, accompanied by an inflammatory
process, microcirculatory disorders and their combi-
nation [19—22]. Degenerative process begins with
the intervertebral disc, and only then other struc-
tures are involved (the outer third of the annulus
fibrosus of the intervertebral disc, the posterior lon-
gitudinal, yellow, interspinous ligaments, paraverte-
bral muscles, vertebral bodies, facet joints), which
are responsible for the preservation of its functional
state [23—28].

Conventional spine radiography makes it possi-
ble to assess the anatomy of the cervical spinal seg-
ments, to determine the period of osteochondrosis
and the tactics of further examination and treatment
[29-35].

Various types of vertebral dislocation are much
more common than can be determined by using radi-
ography of the spine in standard projections. As a
result of dislocation, a pain syndrome occurs [36—38].

AIM OF THE RESEARCH

To study the effectiveness of conventional meth-
ods for diagnosis of instability of the spinal motion
segment (SMS) in the cervical region.

MATERIALS AND METHODS

We observed 50 patients, mean age 50.6 + 2.19
years. All patients were admitted to the Clinic of the
Irkutsk Scientific Center for Surgery and Traumatol-
ogy (Neurosurgical Department) with a diagnosis
Adult osteochondrosis of spine (ICD-10 code — M42.1).

The distribution of patients depending on gender,
age, neck length and period of osteochondrosis is
presented in Table 1.

To diagnose SMS instability, conventional meth-
ods were used: plain radiography in anteroposterior
and lateral projections, and functional radiography
of the spine.
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Ta6/mua 1. Pacnipesiesnienve nauveHToB (n = 50) 10 1oJiy, BO3pacTy, AJMHE LIeH, IEPHOAY OCTEOXOHAPO3a
Table 1. The distribution of patients (n = 50) by gender, age, neck length, osteochondrosis period

IIpusHak / Sign

3uauenue / Value

ITos / Gender:

MY>KYUHBI / male 13

skeHIIUHEI / female 37
Bospacr, et / Age, years 50.6 + 2.19
Juna meu, cm / Neck length, ecm 16.5 + 2.11
ITepuog ocreoxonaposa / Period of osteochondrosis:

1I 36%

111 64%
p>0.5.

Bce manmenTel moctynuiu B kauHuky PI'BHY
«VIpKyTCKHI HAayJIHBIH IEHTP XUPYPIHU U TPaBMa-
TOJIOTUN» (HEHPOXUPYPIUUECKOE OT/IEJIEHUE) C THa-
rHO30M: OCTEOXOHAPO3 MTO3BOHOYHUKA Y B3POCJIBIX
(xom mo MKB-10 — M42.1).

PacripesienieHue manueHTOB B 3aBHUCUMOCTH OT
10J1a, BO3pacTa, JUIMHBI IIIed U IePUo/ia OCTEOXOH-
ZIP03a IIPeCTaBIeHO B TA0I. 1.

Jlina puargocTuky HecrabmiabHocT I1J1C UeIosib-
30BAJIUCH TPAJUIIMOHHBIE METO/IbI: 0030pHasT PEHT-
regorpadus B IpsAMOU U OOKOBOH ITPOEKITUSAX,
¢yHKIMOHAJIBHASA CIOHAUIOTpaduUsl.

CraTuctuyeckas obpaboTka MOJIyYeHHBIX
pe3yJIbTaTOB BBINOJIHEHA C UCIOJIB30BaHUEM IIPO-
rpammeI Biostat (p > 0.5).

PE3YJ/IBTATDBI 1 OBCYKIAEHUE

B TeueHUHM OCTEOXOHJIPO3a MO3BOHOYHUKA PA3-
JmyarT yeThipe repuogia (A.M. OcHa, 1973, 1984):

I mepuog — GecCUMNTOMHOE TeYeHHEe C TOUKHU
3pEeHUsI PEHTTEHOJIOTHIECKOH fuarHoCTHKH. [Iponc-
XOUT THAPOPOOHBIN U TUAPOGUIBLHBINA AUCOATaHC
B IIYJIBIIO3HOM sI/Ipe, €T0 BHYTPHUAMCKOBOE IepeMe-
meHue, oO0yCJIOBJIEHHOE HAYAJIBHBIMU SIBJIEHHUSMU
nereHepanuy. KiImHUYeCKWe CHMIITOMBI — JIOKQJIb-
Hasi 00JIe3HEHHOCTh Ha YPOBHE MTOPAYKEHHOTO JINCKA,
JIUCKaITHsI. MOTYT MOSIBJISITBCS OOJIH B PYKE IO TUILY
HEBPUTOB, apTPUTOB, a Takke 0o B obJsactu
Cep/ilia, CUMYJIUPYIOIINE CTEHOKAPIUIO.

II nepuoy — nepuoj HectabmabHOCTH I1/]C. Xapak-
TEPU3YETCS IIPOTPECCHPOBAHKMEM JIETEHEPATHBHBIX
U3MEHEHUH B TOPaKEeHHOM [iucKe (CHIIKEHUE
BHYTPUITYJIBIIO3HOTO JIABJIEHUSI, BBICOTHI JIMICKA, pac-
IUIacThIBaHUE (DUOPO3HOTO KOJIBIIA), KOTOPBIE COMPO-
BOJKJIAIOTCsSI OOJIEBBIM CHHJIPOMOM C JIOKQJIbHBIMH
0oJsiAMU B IIEHHOM oTzese. MOoKeT MpOoIoJLKaAThCs
2—3 rozxa. IIporpeccupoBaHHE HEBPOJIOTHYECKOU
CHMIITOMATHKHU HaOJII0faeTcs 10 ypoBHA 36 % ciy-
YyaeB, a yactora 60Jiu KosiebieTes 10 ypoBHs 34 % [4].

Statistical processing of the results was carried
out using the Biostat program (p > 0.5).

RESULTS AND DISCUSSION

During osteochondrosis of the spine, four periods
are distinguished (A.I. Osna, 1973, 1984):

period I — asymptomatic course in terms of X-ray
diagnostics. There is a hydrophobic and hydrophilic
imbalance in the nucleus pulposus, its shift within
the disc due to initial degeneration. Clinical symp-
toms are local pain at the impaired disc level, dyscal-
gia. There may be pain in the hand by the type of
neuritis, arthritis, as well as chest pain, simulating
angina pectoris.

period II — the period of SMS instability. It is
characterized by the progression of degenerative
changes in the impaired disc (decrease of pressure in
the nucleus pulposus, disc height, flattening of the
annulus fibrosus) which are accompanied by pain
syndrome with local pain in the cervical spine. It may
take 2—3 years. The progression of neurological
symptoms is observed up to the level of 36% of cases,
and the frequency of pain reaches up 34% [4].

period III — the period of the complete disc rup-
ture, followed by protrusion and (or) sequestration
of the pulpy nucleus of the disc (possibly with frag-
ments of the annulus fibrosus and hyaline plates).

period IV — the period of osteochondrosis of the
cervical spine. It is characterized by the spread of the
degenerative process to other elements of the inter-
vertebral junction.

The results of radiography of the examined group
are presented in Table 2.

Based on the results of X-ray examination (in
anteroposterior, lateral projections, in maximum
flexion, extension), it was found that the most com-
mon changes are characteristic of period II and III of
osteochondrosis. These include: straightening of cer-
vical lordosis (96%, n = 48), loss of height of the
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IIT mepuoa — mepuoz MOJHOTO paspbiBa JIUCKA,
BCJIEJT 32 KOTOPBIM IPOHCXOJUT BBIISUYNBAHUE H
(mnu) cexkBecTpanusi MAKOTHOTO sifjpa JiucKa (BO3-
MOXKHO, ¢ hparMeHTaMu (pUOPO3HOTO KOJIBIIA U T'Ha-
JINHOBBIX IIJIACTUHOK).

IV mepuojs — mepuoz; OCTEOXOHAPO3a IIEHHOTO
OT/ieJia TTO3BOHOYHUKA. XapaKTEPU3yeTCsl pacIipo-
CTpaHEeHUEM JIETeHEPATUBHOTO IIpoIecca Ha APYTHe
5JIEMEHTHI MEKITO3BOHKOBOTO COUIEHEHUA.

PesynpraThl peHTreHorpadguu - obciieryeMoi
TPYIIIIBI ITPEJICTABJIEHBI B TA0JI. 2.

Ha ocHOBaHWU pe3yJIbTATOB PEHTTEHOJIOTHYE-
CKUX HCCIIe/IOBAHUH (B IPSIMOIL, D0KOBOI MPOEKIUH,
B ITOJIOKEHUH MaKCUMAaJIbHOTO CTHOaHUs, pa3ruda-
HUs) YCTaHOBJIEHO, YTO HauboJjiee 4acTo BCTpeda-
I0TCA U3MeHeHus1, XxapakrepHble 114 11 u 111 mepuo-
JIOB OCTEOXOH/P03a. K HUM OTHOCATCS: BBIIIPSMIIE-
HUe IIeiHoro Jyiopao3a (96 %, n = 48), cHUKeHHe
BBICOTBI MEKIIO3BOHKOBBIX AUCKOB (92 %, n = 46),
CKOIIIEHHOCTh IIE€PEJHUX OT/EJIOB TeJ ITO3BOHKOB
(96 %, n = 48), cxyIep03 3aMBbIKATEIbHBIX IUIACTUHOK
(74 %, n = 37), HaIMUYKeE KPaeBbIX KOCTHBIX pa3pac-
TaHu# (90 %, n = 45) (puc. 1).

Takum 06pa3zoM, MbI IOITBEPAUIHN, UTO JAHHBIH
METO]T UCCJIEIOBAHUS O3BOJISIET OIEHUTbh MOP(O-
JIOTHYECKOE COCTOSIHIE BCEX BJIEMEHTOB II03BOHOY-
Huka. OfHAKO TPU OlleHKe W3MeHEHHH, Xapak-
TEPHBIX JJIsi BTOPOTO IIEpHOJiIa OCTEOXOHZpO3a —
nepuoga HecrabwibHOcTu II/IC, ¥orma 1po-
rpeccupoBaHUe JIeTeHepaTUBHOTO IpoIlecca MpH-
BOJIUT K CMEIEHHUIO TeJI IO3BOHKOB OTHOCUTEIHHO
JIpYT ApyTa, CTaHIapTHAS CIIOHIHIOTpadUs M03BO-
JISIeT BBISBUTH JIUIIIH KOCBEHHbIE TPU3HAKYU HECTa-

intervertebral disc (92%, n = 46), anterior wedging
of vertebral bodies (96%, n = 48), endplate sclerosis
(74%, n = 37), presence of marginal osteophytes
(90%, n = 45) (Fig. 1).

Thus, we confirmed that this method allows us to
assess the morphological state of all elements of the
spine. However, when evaluating the changes charac-
teristic of the second period of osteochondrosis — that
of SMS instability, when the progression of degenera-
tive process leads to dislocation of vertebral bodies
relative to each other, standard spondylogram can
reveal only indirect signs of SMS instability (straight-
ening of cervical lordosis, loss of height of interverte-
bral discs, anterior wedging of vertebral bodies).

The reflection of the complex interaction and
work of many elements of the spine is its functional
state.

In maximum flexion and extension, the C —C,,
vertebrae (36%, n = 18) were involved in the forma-
tion of pathological mobility of the intervertebral
segments, while the C, and C,, vertebrae remained
stable (Fig. 2). Instability of one cervical vertebra
was detected in 15 patients (30%). An excessive
mobility of 2 vertebrae was the most frequently
observed variant. Thus, simultaneous dislocation of
2 vertebrae was diagnosed in 22 patients (44%),
less often — of 3 vertebrae — in 5 patients (10%).
Dislocation of 4 vertebrae was quite rare — in
2 patients (4%).

When analyzing the results of functional radiog-
raphy of the cervical spine, we have revealed that
instability in the spinal motion segment in patients
with intervertebral disc degeneration develops most

Ta6.1upa 2. YacToTa BCTpeyaeMOCTH PEHTTeHOJIOMMYeCKUX TPU3HAKOB OCTE0X0HAP03a, 1 (%)
Table 2. The prevalence of radiographic signs of osteochondrosis, n (%)

Ilepuon

0CTEOXOHApPO3a . . 0

Period of osteo- PeHTreHos10ru4ecKnii Ipu3HaK / Signs n (%)

chondrosis

I PeHnTrenHeratuBHbIN / Radiolucent 1(2)

11 BeinpsiMmsienue meiHoro Jopgo3a / Straightening of cervical lordosis 48 (96)
CHmxenue BbicoTbl MI1/| / Height loss of the IVD 46 (92)
CKOIIEeHHOCTDb EepPeHUX OT/AEJIOB TeJl T03BOHKOB / Anterior wedging of vertebral bodies 48 (96)
Hecra6uabnocts [1/1C / SMS instability 18 (36)

I JlonoJIHUTEIBHO K BhIlIeNepeyrcleHHbIM Tpu3HakaM / In addition to the features listed above:
CkJ1ep0o3 3aMbIKaTeJIbHBIX IIacTHHOK / Endplate sclerosis 37 (74)
Hasnuue KpaeBbIX KOCTHBIX pa3pactaHuil / Presence of marginal osteophytes 45 (90)
Cnonpuioaptpo3s / Spondylarthrosis 30 (60)

v 3nauuTespHOe cHMKeHUe BbIcoThl MII/J] / Significant height loss of the IVD 2(4)
MaccuBHbIe KpaeBble KOCTHbIe pa3dpacTaHus / Massive marginal osteophytes 5(10)
CnonzunoapTpo3s / Spondylarthrosis 2(4)

[IpumMevyaHue.
N o t e . IVD - intervertebral disc; SMS - spinal motion segment.

MII/J - Mmexxn03BOHKOBbIH AuCK; [1/JC - MO3BOHOYHO-/|BUrAaTEJIbHbIA CEIMEHT.
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Puc. 1. Corunorpamma naruenTa 1. B mpsamoii (A) u 60koBoii (B) mpoekiusax
Fig. 1. The spondylogram of patient Sh.; anteroposterior (A) and lateral (B) projections

o6unpHOcTH II/IC 1O3BOHOYHUKA (BBIIPAMIIEHHE
eHHOT0 JI0p/i03a, CHUKEHUE BBICOTBI
MEXKITO3BOHKOBBIX JIUCKOB, CKOIIIEHHOCTh Iepe-
HHUX OT/IEJIOB TEJI TO3BOHKOB).

OTpakeHHEM CJIOKHOTO B3aUMOJIEHUCTBUA U
paboThl MHOXKECTBA BJIEMEHTOB ITO3BOHOYHHKA
SIBJISIETCS €ro (PYHKITMOHAJIBHOE COCTOSTHHE.

B mosiockeHuM MaKCUMAaJIbHOTO CTHOAHUSA U pas3-
rubauusi B mporece (GOPMHUPOBAHUSA IMATOJIOTHYE-
CKOU TIOJBMIKHOCTU MEIKIIO3BOHKOBBIX CETMEHTOB
OKasauch BoBneueHHbIMHU 1103BoHKHU C —C (36 %,
n = 18), B To BpeMA Kak no3BoHku C, u C ocraBa-
Juch crabwibHbIMEH (puc. 2). HecrabuibHOCTD
OTHOTO IIEeHHOTO II03BOHKA ObLIA BBISABJIEHA Y
15 maruenToB (30 %). Haubosiee yacto HabI0MaIN
U30BITOYHYI0 MOOMJIBHOCTH 2 IO3BOHKOB. Tak, cme-
[I[eHre OJTHOBPEMEHHO 2 IMO3BOHKOB JIMAaTHOCTHUPO-
BaHO y 22 uel. (44 %), peke 3 MO3BOHKOB — Y 5 TaI-
eHTOB (10 %). CMmelleHHe 4 T03BOHKOB BCTPEYAJIOCH
JIOBOJIBHO PEJIKO — y 2 MaIrueHToB (4 %).

IIpun aHaymze pe3yabTaTOB (QYHKIIMOHAIHBHON
CIIOHAWIOTpaduU IMIEHHOTO OT/esa MMO3BOHOYHHKA
BBISBJIEHO, YTO HECTaOWIbHOCTh I103BOHOYHO-
JIBUTATEJILHOTO CEerMeHTa y IalueHTOB Ha ¢oHe
JleTeHepaIu MEKIIO3BOHKOBOTO JIHCKA pPa3BHUBAa-
erca HauboJiee YacTo Ha cJle/lyloIux ypoBHax: C —
C,—26%(n=13),C,—C,—70%(n=34),C,~C,—
58 % (n =29), C,—C,, — 24 % (n = 12) (Tabi1. 3).

Eme Ha paHHeM 3Talle JlereHEpaTUBHOTO IIPO-
1ecca IMOCTeNeHHOE CHUKEHHE BBICOTHI JICKA Hapy-

often at the following levels: C ~C,, — 26% (n = 13),
C,—C, —70% (n=34),C,—C,—58 % (n=29),C,—
C,; —24% (n = 12) (Table 3).

Even in the early phase of the degenerative pro-
cess, a gradual height loss of intervertebral disc
interfere with the normal functioning of the whole
SMS, including two adjacent vertebrae, interverte-
bral disc, joints, surrounding muscles, and liga-
ments. The development of the degenerative process
is facilitated by an excessive static and dynamic load,
hereditary predisposition. The intervertebral disc
loses fluid, loses its cushioning function and becomes
more sensitive to mechanical load. The annulus
fibrosus becomes thinner, cracks appear in it, the
nucleus pulposus is displaced to the periphery. The
facets of the intervertebral joints run into each other,
which leads to subluxation and dislocation of the
vertebrae.

The resulting SMS instability increases the sensi-
tivity of the spine to injury or sudden movements,
accelerates degenerative changes that can become a
source of pain.

In addition to spine radiography, all 50 patients
underwent magnetic resonance imaging (MRI),
which made it possible to assess the process of inter-
vertebral disc degeneration. The main signs of the
process: low signal intensity on T2-weighted images
of the intervertebral disc — 96% (n = 48), deforma-
tion of the subarachnoid space — 68% (n = 34), liga-
mentous hypertrophy — 74% (n = 37), marginal
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Puc. 2. Cnonunorpadus naiuenra 1. mpu MakcuMaIbHBIX pasrubanuu (A) u crubanuu (B)
Fig. 2. The spondylography of patient Sh; maximum extension (A) and flexion (B)

aetT HopMasibHOe pyHKITMOHupoBanue Becero I1/1C,
BKJIFOUAIOIIEr0 JBa CMEKHBIX MO3BOHKA, MEKIIO3-
BOHKOBBIH JIUCK, CyCTaBbI, OKPY>KAIOIIHE UX MBIIIIITHI
U CBA3KU. Pa3BUTHIO JleTeHEepaTHBHOTO IIpoIecca
CIIOCOOCTBYIOT: U30BITOUHAS CTaTHYECKas U JUHA-
MHuYecKas Harpyska, HacJIe[ICTBEHHAs IPeapacio-
JIO3KEHHOCTh. MeKITO3BOHKOBBIH JIUCK TEPSAET BOJLY,
yTpadYuBaeT aMOPTU3AIMOHHYIO (PYHKIIHIO U CTAHO-
BUTCSA 0OO0Jiee UyBCTBUTEJIBHBIM K MEXaHHYECKOU
Harpyske. PuOPO3HOE KOJIBII0 UCTOHYAETCS, B HEM
TIOSIBJISIIOTCST TPEIIUHBI, MYJIBIIO3HOE SIIPO CMeIa-
ercs k nepudepuu. CycraBHble (paceTKu B MEKII03-
BOHKOBBIX CyCTaBax «HAae3KaloT» JIpyr Ha Apyra,
YTO NTPUBOAUT K IIOJIBBIBUXY U CMEIIEHUIO II0-
3BOHKOB.

BosHukaromas B urore HecrabuiabHOcTh I1JIC
TIOBBIIIIAET YYBCTBUTEJIBHOCTh ITO3BOHOUHUKA K
TpaBMe WJIN PE3KUM JIBUKEHHSM, YCKOPSIET JlereHe-
paTuBHBIE U3MEHEHWUs, KOTOpbIE CIIOCOOHBI CTaTh
HCTOYHUKOM OOJIH.

JIOTIOJTHUTEJIPHO K  CHOHAWIOTpad®UU  BCEM
50 malnueHTaM ObLIa IPOBe/leHa MaTrHUTHO-PE30-

osteophytes — 86% (n = 43), narrow spinal canal —
24% (n = 12), disc herniation — 14% (n = 7). How-
ever, an MRI study cannot assess whether there is
instability in spinal motion segments, which are sub-
ject to the degenerative process, and to what extent
the dislocation of the vertebrae relative to each other
can occur.

Despite the revealed changes on X-ray examina-
tion in anteroposterior, lateral projections, in maxi-
mum flexion and extension, which are characteris-
tic of periods II-III of osteochondrosis, such as
height loss of the intervertebral disc, anterior wedg-
ing of vertebral bodies, presence of marginal osteo-
phytes, endplate sclerosis, straightening of cervical
lordosis, the SMS instability in the studied group
was detected only in 36% of cases (n = 18). There-
fore, the main task of a doctor is the early detection
of vertebral dislocations, when it is possible to suc-
cessfully apply preventive measures, rational treat-
ment and, with the help of proper employment, sta-
bilize the existing, but still small dislocation of the
vertebrae.

Ta6supa 3. YacToTa BCTpeyaeMOCTH HeCTa6UIbHOCTH B T03BOHOYHO-ABUTaTeIbHOM CETMEHTE, N
Table 3. The prevalence of instability in the spinal motion segment, n

Ilepuon ocreoxoHgpo3a / Period of osteochondrosis

YpogeHns / Level
II

11 1A%

CII_CIII 5

Cm_clv 28
CW—CV 29
CV—CVI 16

6 -
12
10
4

N N W
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HaHcHas Tomorpadus (MPT), koropas mo3BoJinia
OIIEHUTH TPOIIECC JETeHEPAIIMH MEKIIO3BOHKOBOTO
nucka. OCHOBHBbIE MMPU3HAKK IPOIlecca: CHUKEHUE
WHTEHCUBHOCTHU CHUT'HaJIa Ha T2-B3BeIIeHHBIX TOMO-
rpaMmax OT MeXKIIO3BOHKOBOTO Aucka — 96 %
(n = 48), nebopmarus cybapaxHOUAAIBHOTO IIPO-
cTtpaHcTBa — 68 % (n = 34), runeprpodus CBA30Y-
Horo ammapara — 74 % (n = 37), KpaeBble OCTeO-
utbr — 86 % (n = 43), y3KUi TO3BOHOUHBIN KaHA —
24 % (n = 12), Tpblka ucKa — 14 % (n = 7). OgHAKO
npu MPT-uccieqoBanuu HEBO3MOKHO OIEHUTb,
WMeeTCS JIU HeCTaOMJIPHOCTD B ITO3BOHOYHO-/IBUTA-
TEJIbHBIX CETMEHTAaX, KOTOPbBIE ITO/[BEPKEHBI JIereHe-
paTUBHOMY IMpPOIIECCY, U B KaKUX IpeeaaX MOTYT
MMPOUCXOJUTh CMEIEeHHUsI TIO3BOHKOB OTHOCHTEIHHO
Apyr Apyra.

HecmoTpss Ha BBIABJIEHHBbIE W3MEHEHHSA IIPU
PEHTTEeHOJIOTUYECKUX HCCIIEIOBAHUAX B IPSIMOH,
OOKOBOU IIPOEKIHAX, IIPH MaKCHMaJIbHOM Cruba-
HUU U pasrubaHuu, KOTOPhIE XapaKTepHbI st 11—
ITI mepro0B OCTEOXOHAPO3a, TAKUE KAK CHUXKEHUE
BBICOTHI MEKIIO3BOHKOBOTO JHCKa, CKOIIEHHOCTHb
MepeHUX YIJIOB TeJ IO3BOHKOB, HATMYHE KPAEBBIX
KOCTHBIX pa3pacTaHUU, CKJIEPO3 3aMBIKATEIbHBIX
IUIACTUHOK, BBINIPSMJIEHHE IIIEHHOr0 JIOP/03a,
HecrabwipHOCTh [IJIC B wmcciexyeMoil rpyime
BBISIBJISIETCS TOJIBKO B 36 % cirydaes (n = 18). I1oa-
TOMY IJIaBHOU 3aj7lauedl Bpaya SBJISETCA PaHHee
BBISIBJIEHHE CMEIeHUII MMO3BOHKOB, KOTZA MOKHO
VCHEITHO TPUMEHUTh MPOGUIAKTUIECKHE MepO-
MPUATHS, PAIMOHAJIBHOE JIEYeHUE U C ITOMOIIBIO

CIITNCOK JINTEPATYPDI

1. MuxaiiioB A.H., apuoB A.M., »KapuoBa B.B.
PeHTreHo-CITIOHUIOMETPUYECKAsA  XapaKTEePUCTHKA
OHMOMEXaHHKH B IIEHHBIX I03BOHOYHO-ABUIATEIbHbBIX
CerMeHTaX IPU BEPTUKAJIIBHOM IIOJIOXKEHUM TMAIlh-
eHra // Mez. Buzyanusanus. 2010;1:98-103.

2. CopokoBukoB B.A. ®opMupoBa"ue CUHApPOMa HeCTa-
OUJIBHOCTA TIO03BOHOYHO-/IBUTATEIBHOTO CErMeHTa
(ITIC) m maToreHeTHYecKd OOOCHOBAHHBIE CIIOCOOBI
€ro KOpPpeKIHH: JHC. ... /I-pa MeZl. HayK. VIpKyTCK,
2003. 187 c.

3. Xemumckuii A.M. XpoHUYECKUE JTUCKOTEHHbIE OOJIe-
BbI€ CHH/IPOMBI IIEHHOTO U MOSICHUYHOTO OCTEOXOH-
nposa. Xabaposck: PUOTHUIIL, 2000. 256 c.

4. Abennckas 1.C., Muxaiinos O.A., Cmbiuek B.B. Illeii-
HBIA OCTEOXOH/PO3: JUATHOCTUKA W MEIUIMHCKAs
peabunuranus. MUHCK, 2007. 347 C.

5. CopokoBukoB B.A., Mansimes B.B. IlocrrpaBma-
TUYECKUH CHHIPOM HECTaOUIbHOCTH TT03BOHOUYHO-
JIBUTATEJIbHOTO cerMeHTa. VIpKyTCK, 2003. 117 C.

6. Bosuecenckas T.I. Boiu B chuHe: B3IJIsA[ HEBPO-
sora // Consilium medicum. 2006;8(2):75-79.

7. TannsavmoBa A.®. MeToapl AUATHOCTUKH IIEHHBIX
O6oneBpIx cuHAPOMOB // MaHyasbHasg Tepamus.
2004;1(13):58-65.

CONCLUSION

The SMS instability still remains an urgent prob-
lem in neurology and neurosurgery. Plain radiogra-
phy in anteroposterior and lateral projections reveals
only indirect signs of the SMS instability. The diag-
nostics using functional spondylography in maxi-
mum flexion and extension positions verifies the
SMS instability in only 36% of cases.
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MIPaBUJIBHOTO TPYAOYCTPOMCTBA CTAOMIU3UPOBATH
HACTYNIUBIINE, HO eIle HeOOJIbIINE CMeIleHUs
II03BOHKOB.

3AK/IOYEHUE

Hecrabuwipaocts I1/IC mo-mpeskHEMY OCTaeTcs
aKTyaJIbHOM TPOOJIEMOUM HEBPOJIOTUM U HEHUPOXH-
pypruu. MeTox 0630pHO# peHTreHOrpaduu B Ips-
MOM U OOKOBOW MPOEKIHUAX IT03BOJISET BBISIBUTH
JIMIIH KOCBEHHBIE NTpu3HaKu HectabwmwibHOoCcTH T1/1C.
Jlyuarsoctuka MeTo/IoM (PYHKIIMOHAJIBHOHN CHOH[U-
Jiorpaduu B MOJIOKEHUH MaKCUMAaTbHOTO CTHOAHMUS
u pasrubanus Bepudunupyer HectabuibHOCTD [17]C
BCero B 36 % ciyudaes.

KoH}IMKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUH KOH(JINKTA HHTEPECOB.

REFERENCES

1. Mikhailov A.N., Zharnov A.M., Zharnova V.V. Spine
X-ray characteristics of biomechanics in the cervical
spinal motion segments in a plantigrade position of
a patient. Medical Visualization. 2010;1:98-103. (In
Russ.)

2. Sorokovikov V.A. (2003). Formation of the syndrome
of spinal motion segment (SMS) instability and patho-
genetically substantiated methods of its correction. Dr.
Sci. (Med.) Thesis. Irkutsk. 187 p. (In Russ.)

3. Khelimsky A.M. (2000). Chronic Discogenic Pain
Syndromes of Cervical and Lumbar Osteochondrosis.
Khabarovsk. 256 p. (In Russ.)

4. Abelskaya L.S., Mikhailov O.A., Smychek V.B. (2007).
Cervical Osteochondrosis: Diagnosis and Medical
Rehabilitation. Minsk. 347 p. (In Russ.)

5. Sorokovikov V.A., Malyshev V.V. (2003). Post-injury
Instability Syndrome of the Spinal Motion Segment.
Irkutsk. 117 p. (In Russ.)

6. Voznesenskaya T.G. Back pain: a neurologist’s point of
view. Consilium Medicum. 2006;8(2):75-79. (In Russ.)

7. Gallyamova A.F. Methods for diagnosis of cervical pain
syndromes. Manual Therapy Journal. 2004;1(13):58-
65. (In Russ.)

60

Journal homepage: http://jsms.ngmu.ru



Seliverstov P.V. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 1 (2023)

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

. Hesposiornueckue cuHApOMBI: PyKOBOACTBO /111 Bpa-

ueii / B.JI. TonybGeB, A.M. BeliH. 2-e u3., IOII. U IIepe-
pa6. M.: ME/Tupecc-ungopm, 2007. 736 c.

JKapxos I1.JI. OcTeoxoHZIpO3 U APyTHE AUCTPODIUe-
CKHe W3MeHEHUs] OMOPHO-I[BUTATEJIbHOU CHUCTEMBI Y
B3pOCJIBIX U JleTell. M.: Bugap-M, 2009. 375 c.
KosnockoBa JK.C. CpaBHeHHe BO3MOKHOCTEH JIyue-
BBIX METOJIOB JMArHOCTUKHU IIEWHOTO OCTEOXOH/IP03a
II03BOHOYHUKA // BIoJI. Mez1. nHTEpHET-KOH(DepeHIT.
2014;4(11):1214.

KamuaroB II.P. Ocrpas cnoHAujoreHHas opcai-
sl — KOHCepBaTUBHasl Tepamnusi // Pyc. Mea. KypH.
2007;10:806.

CmupnoB B.B., llTasnanse 3.H., Pakosckas I'.M. Jlyue-
Basg JMAarHOCTHKA OCTEOXOHZPO3a IIEHHOTO OT/eNa
rmo3BoHOUHMKA. OGHUHCK: ApTudeke, 2012. 167 .
Jlynuk A.A., YepeBatenko E.B., bonzapenxo I'.IO.,
IleranoB A.U. IlyHKIMOHHAsA AUATHOCTHUKA U Jiede-
HHEe BepTeOpPOreHHOro pedeKTOPHOrO CHUHApPOMA
IT03BOHOYHBIX apTepuil // Xupyprus MO3BOHOYHHKA.
2014;1:78-85. DOI: 10.14531/s52014.1.78-85.
MuxaiiioB A.H., )Kapaos A.M., Kapuosa B.B. Bbisas-
JIeHUE JIET€HePAaTUBHO-TUCTPO(PUIECKUX TOPAKEHUH
JINCKOB B IIETHOM OT/iejie TTIO3BOHOYHUKA C HCIIOJIb-
30BaHUEM KOJIMYECTBEHHOW OIIEHKH JIBVDKEHUS B
IT03BOHOYHO-/IBUTATEJIBHOM cermeHTe // Pammosio-
rus — MpaKkTUKa. 2009;3:4-11.

MuxaiiioB A.H., A6enbckas U.C., JIykpsinenko T.H.
CpaBHUTEJIPHBIA aHAINU3 3HAYUMOCTH METO/IOB JIyde-
BOM JIMaTHOCTUKU IIPU XaPAKTEPUCTHKE KOCTHBIX
CTPYKTYP ITO3BOHOYHBIX CETMEHTOB IIPU IIIETHOM OCTe-
oxoH/ipose // MexayHap. 0030pbl: KJIMH. TPAKTHKA 1
37I0pOBBE. 2015;4(16):5-24.

MuxaiiioB A.H., Manesuu 3.E., )Kaprosa B.B., Kap-
HoBa O.A. BiusgHue jIoKaJIbHOTO KH(pO3a HA COCTOSA-
HH€E TI03BOHKOBO-/[BUTATEIbHBIX CETMEHTOB IIPH i~
HOM OcCTeoXOHJipo3e // 3papaBooxpaHeHue (MHHCK).
2015;8:57-60.

MuxaiinoB A.H., A6enmbckass U.C., Jlykbsinenko T.H.
CoBpemeHHbIE TIPOOGIEMBI JIyI€BOH TUATHOCTUKH IIEH-
HOTO OCTEOXOH/[po3a // Mei. HOBOCTH. 2015;7(250):4-11.
MuxaiiioB A.H., A6enbckas 1.C., JIykpsinerko T.H.
Posip koJIMUeCTBEHHOH KOMIIBIOTEPHOM ToMorpaduu
B OILlIEHKe apXUTEKTOHUKHU KOCTHBIX CTPYKTYP y IMaIlU-
€HTOB C OCTEOXOHZIPO30M LIEHHOTO OT/esIa II03BOHOY-
HUKa // Menuko-6uosorud. mpobJieMbl KU3Hees -
TEJIbHOCTH. 2015;1(13):104-111.

Vabppux 3.B., Mymkun A.}O. BeprebGposorusi B Tep-
MuHaX, udpax, pucynkax. CII6.: 9JIBU-CII6, 2002.
187 c.

MuxaiioB A.H., Jlykpanenko T.H. Penrtrenozmen-
CUTOMETPHUYECKAasA XapaKTEPHCTUKA KOCTHBIX CTPYK-
TYP HO3BOHOYHBIX CETMEHTOB ITPU HIEHHOM OCTEOXOH-
nipose // Mez. HOBOCTH. 2014;10:47-50.

MuxaiinoB A.H., Jlykesanenko T.H. MuHepanbpHas
IJIOTHOCTDH TTO3BOHKOB Y GOJIBHBIX C IIEHHBIM OCTEO-
XOH/IPO30M I10 JAHHBIM KOJIMYECTBEHHOH KOMITBIOTED-
HOU ToMorpaduu // MexayHap. 0630pbl: KJIMHUYE-
CKasl IPaKTHUKA U 3/I0POBbE. 2014;6(12):24-32.
Huxkudopos A.C., Mennens O.U. [lereHepaTuBHbIE
3a00JIeBaHUsI IO3BOHOYHUKA, UX OCJIOKHEHUS U JieUue-
Hue // Pyc. MeJl. 3KypH. 2006;14(4):247.

Open A.M. BoaspacTHble acHeKTbl SMIHAEMUOJIOTHU
JlerTeHEPaTUBHO-TUCTPOQUIECKUX H3MEHEHUH MeX-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Golubev V.L., Vein A.M. (2007). Neurological Syn-
dromes: A Guide for Physicians. 2nd ed., add. and
revised. Moscow: Medpress-Inform. 736 p. (In Russ.)
Zharkov P.L. (2009). Osteochondrosis and Other
Dystrophic Changes in the Musculoskeletal System
in Adults and Children. Moscow: Vidar-M. 375 p. (In
Russ.)

Koloskova Zh.S. Comparison of the possibilities of
radiation methods for diagnosis of cervical osteochon-
drosis. Medical Conferences Online. 2014;4(11):1214.
(In Russ.)

Kamchatov P.R. Acute back pain — conservative ther-
apy. Russian Medical Journal. 2007;10:806. (In Russ.)
Smirnov V.V., Shavladze Z.N., Rakovskaya G.M.
(2012). Radiodiagnosis of Osteochondrosis of the Cer-
vical Spine. Obninsk: Artifex. 167 p. (In Russ.)

Lutsik A.A., Cherevatenko E.V., Bondarenko G.Yu.,
Peganov A.I. Puncture diagnosis and treatment of ver-
tebral artery vertebrogenic reflex syndrome. Spine Sur-
gery. 2014;1:78-85. DOI: 10.14531/s52014.1.78-85. (In
Russ.)

Mikhailov A.N., Zharnov A.M., Zharnova V.V. Detec-
tion of degenerative-dystrophic lesions of discs in the
cervical spine using quantitative assessment of move-
ment in the spinal motion segment. Radiology and
Practice. 2009;3:4-11. (In Russ.)

Mikhailov A.N., Abelskaya I.S., Lukyanenko T.N.
Comparative analysis of the importance of methods
of radiology imagining in the characterization of bone
structures vertebral segments with cervical osteochon-
drosis. International Reviews: Clinical Practice and
Health. 2015;4(16):5-24. (In Russ.)

Mikhailov A.N., Malevich E.E., Zharnova V.V., Zhar-
nova O.A. Local kyphosis influence on functional con-
dition of vertebra-impellent segments in cervical spine.
Healthcare (Minsk). 2015;8:57-60. (In Russ.)
Mikhailov A.N., Abelskaya I.S., Lukyanenka T.N.
Modern problems of radiology imaging of the cervical
osteochondrosis. Meditsinskie novosti. 2015;7(250):4-
11. (In Russ.)

Mikhailov A.N., Abelskaya I.S., Lukyanenka T.N. The
role of quantitative computed tomography in the evalu-
ation of the architectonics of bone structures in patients
with osteochondrosis of the cervical spine. Medical and
Biological Problems of Life Activity. 2015;1(13):104-
111. (In Russ.)

Ulrikh E.V., Mushkin A.Yu. (2002). Vertebrology by
the Terms, Numbers, Drawings. Saint Petersburg.
187 p. (In Russ.)

Mikhailov A.N., Lukyanenka T.N. The X-Ray densito-
metrical characteristic of bone structures of vertebral
segments at cervical osteochondrosis. Meditsinskie
novosti. 2014;10:47-50. (In Russ.)

Mikhailov A.N., Lukyanenka T.N. Vertebral min-
eral density in patients with cervical osteochondrosis
according to a quantitative computed tomography.
International Reviews: Clinical Practice and Health.
2014;6(12):24-32. (In Russ.)

Nikiforov A.S., Mendel O.I. Degenerative diseases of
the spine, their complications and treatment. Russian
Medical Journal. 2006;14(4):247. (In Russ.)

Orel A.M. Age aspects epidemiology of degenerative
dystrophic changes intervertebral disks on data system

Journal homepage: http://jsms.ngmu.ru

61



Cenusepcmos I1.B. u dp. / Journal of Siberian Medical Sciences T. 7, N° 1 (2023)

ITI0O3BOHKOBBIX JINCKOB II0 JJAHHBIM CHCTEMHOTO aHa-
JIM3a PEHTTeHOTpaMM IO3BOHOYHUKA // Mej. Bu3ya-
Ju3anus. 2010;5:113-121.

24.0psioBa M.A. J/IuarHOCTUKA U JieUeHHEe HeCcTabUIbHO-
CTH IIIEHHOTO OT/IeJia TTIO3BOHOYHUKA Y JIeTel: JUC. ...
kaHy. MeJl. Hayk. CII6., 1996.

25. IIponan AWM., Paguenko B.A., Kopxx H.A. [lerenepa-
THUBHBIE 3200JIeBaHUsI TO3BOHOYHUKA. XapbhKoB: KoH-
Tpact, 2007. T. 1: Cemuoruka. Knaccubukanusa. [lua-
THOCTHKA. 272 C.

26.IIpogan A.M. Opromenuyeckue acleKTbl XUPYpPIH-
YECKOTO JIeUeHUs CTeHO3a MO3BOHOYHOTrO KaHama //
Opromenus, TpPaBMATOJIOTHS M IIPOTE3UPOBAHUE.
2005;1:93-97.

27. [IpakTiyeckass HeHUpOXUpPyprus: PyKOBOJCTBO i
Bpauell / mox pen. B.B. Taiinapa. CII6.: I'unmokpar,
2002. 648 c.

28. [Tyruynmaa M.B. OcoGeHHOCTU JTMATHOCTHKH U Jiede-
HUA JIOPCOTIaTHIH B HEBPOJIOTMYECKOH INpakTuke //
Consilium medicum. 2006;8(8):44-48.

29. PamemBwin T.E., Tpydanos I'.E., T'aiigap B.B., ITap-
¢enoB B.E. JlerenepaTuBHO-AUCTpOdUUECKUE TIOpA-
JKeHUs TO3BOHOYHUKA (JIyyeBas IMAaTHOCTUKA, OCJIOXK-
HEHUs TI0CJIe TUCKIKTOMUM): PyKOBOZACTBO /IS Bpa-
uveit. CII16.: DJIBU-CII6, 2011. 218 c.

30.CmupHOB B.B. ATJ1ac peHTreHOTpaMM IIEHHOTO OT/e a
ITO3BOHOYHHUKA. 2014. 304 C.

31. CmupsoB B.B., lllasnanze 3.H., Pakosckasa I''M., Cas-
BoBa M.B., IllaBnaaze H.3. JlyueBas QuUarHOCTHUKA
OCTEOXOHJIPO3a IIEHHOTO OT/Aesa II03BOHOYHHKA.
2012. 304 c.

32. JIynuk A.A., IIpoxopenko B.M., Tpery6 U.C., Bouma-
penko I'.10., ITeranos A.1. CBaA3b mjIede-JI01aTOYHOTO
[epuapTposa ¢ JleTeHepaTHUBHBIMH 3a00JI€BaHUAMU
mo3BoHOYHUKA // TeHWil opromenuu. 2015;3:50-54.
DOI: 10.18019/1028-4427-2015-3-50-54.

33.Cynatimanos JK.JI. BapuanT kopmopojesa Kak
MeTOo/ JledeHUsI HecTaOUJIBHBIX (HOPM MOACHUYHO-
KPEeCTIIOBOTO  OCTeoxOoHzpo3a //  Xupyprus
MMO3BOHOUHMKA. 2008;2:36-40. DOI: 10.14531/
$52008.2.36-40.

34. lementuc C.A. IluddepenniuanbHas JUarHOCTUKA B
HEBPOJIOTUH U Helipoxupypru# / moz pex. E.1. I'ycea.
M.: I'90TAP-Menua, 2007. 384 c.

35. UexoHankuii A.A. PafiuKysio- U MHeJIONATUUECKHE
CHH/IDOMBI OCTEOXOHZPO3a IIEHHOr0 OT/esa I03BO-
HOYHUKA: JUArHOCTUKA, IPOTHO3UPOBAHUE TEUYEHUH,
JjedeHue: aproped. AuC. ... I-pa Me7. Hayk. CapaTos,
2011. 51 ¢C.

36. IllexonoBa H.b., TackaeB A.JI. Bo3aMoKHOCTH HeMme-
JIUKaMEeHTO3HOH KOppeKIuu O0JIeBOrO CHUHJpOMa HU
OPTONEANYECKUX HApYIIEHUH IPU JlereHEPATHBHO-
IUCTPOUIECKIUX W3MEHEHUAX I03BOHOYHUKA //
IlepMckuii Mez. *KypH. 2015;32(4):25-31.

37. lMauynmua B.B., Kynes H.M., Tpopumora T.H. u
np. KomiuiekcHas pamarHocTMka CTeHO3a IIEHHOTO
OTZies1a TTO3BOHOYHOTO KAHAIA U BTOPUYHBIX HEBPO-
JIOTUYECKUX HapylleHudn // Poc. cemelHbI Bpad.
2006;10(3):28-32.

38.Kim S.M., Lim T.J., Paterno J., Park J., Kim D.H. A bio-
mechanical comparison of three surgical approaches
in bilateral subaxial cervical facet dislocation // J.
Neurosurg. Spine. 2004;1(1):108-115. DOI: 10.3171/
Spi.2004.1.1.0108.

analysis spine roentgenograms. Medical Visualization.
2010;5:113-121. (In Russ.)

24. Orlova M.A. (1996). Diagnosis and treatment of insta-
bility of the cervical spine in children. Cand. Sci. (Med.)
Thesis. Saint Petersburg. (In Russ.)

25. Prodan A.I, Radchenko V.A., Korzh N.A. (2007).
Degenerative Diseases of the Spine. Kharkov: Con-
trast. Vol. 1: Semiotics. Classification. Diagnostics.
272 p. (In Russ.)

26. Prodan A.I. Orthopedic aspects of surgical treatment
for spinal canal stenosis. Orthopaedics, Traumatology
and Prosthetics. 2005;1:93-97.

27. Gaidar B.V. (ed.) (2002). Practical Neurosurgery:
A Guide for Physicians. Saint Petersburg: Hippocrates.
648 p. (In Russ.)

28. Putilina M.V. Features of diagnosis and treatment of
dorsopathies in neurological practice. Consilium Medi-
cum. 2006;8(8):44-48. (In Russ.)

29. Rameshvili T.E., Trufanov G.E., Gaidar B.V., Parfenov
V.E. (2011). Degenerative and Dystrophic Lesions
of the Spine (X-Ray Diagnosis, Complications after
Discectomy): A guide for Physicians. Saint Petersburg:
ELBI-SPb. 218 p. (In Russ.)

30.Smirnov V.V. (2014). Atlas of Radiographs of the Cer-
vical Spine. 304 p.

31. Smirnov V.V., Shavladze Z.N., Rakovskaya G.M., Sav-
vova M.V., Shavladze N.Z. (2012). Radiodiagnosis of
Osteochondrosts of the Cervical Spine. 304 c.

32. Lutsik A.A., Prokhorenko V.M., Tregub I.S., Bonda-
renko G.Yu., Peganov A.I. The relationship of hume-
roscapular periarthrosis and the spine degenerative
diseases. Orthopaedic Genius. 2015;3:50-54. DOI:
10.18019/1028-4427-2015-3-50-54. (In Russ.)

33. Sulajmanov Zh.D. Corporodesis as a variant of treat-
ment for unstable lumbosacral osteochondrosis. Spine
Surgery. 2008;2:36-40. DOI: 10.14531/s52008.2.36-
40. (In Russ.)

34. Tsementis S.A. (2007). Differential Diagnostics in
Neurology and Neurosurgery (ed. by E.I. Guseva).
Moscow: GEOTAR-Media. 384 p. (In Russ.)

35. Chekhonatskiy A.A. (2011). Radiculopathy and myelo-
pathic syndromes of osteochondrosis of the cervical
spine: diagnosis, prognosis, treatment. Dr. Sci. (Med.)
Thesis. Saratov. 51 p. (In Russ.)

36. Shchekolova N.B., Taskaev A.L. Opportunities of
nonmedicamentous correction of pain syndrome
and orthopedic disturbances in degenerative-dystro-
phic spinal column changes. Perm Medical Journal.
2015;32(4):25-31. (In Russ.)

37. Pachuliya E.B., Zhulev N.M., Trofimova T.N. et al.
Complex diagnostis of cervical spinal stenosis and sec-
ondary neurological failures. Russian Family Doctor.
2006;10(3):28-32.

38.Kim S.M., Lim T.J., Paterno J., Park J., Kim D.H. A bio-
mechanical comparison of three surgical approaches
in bilateral subaxial cervical facet dislocation. J.
Neurosurg. Spine. 2004;1(1):108-115. DOI: 10.3171/
Spi.2004.1.1.0108.

ABOUT THE AUTHORS

Pavel V. Seliverstov — Dr. Sci. (Med.), Leading
Researcher, Head, Laboratory of Radiodiagnosis,
Scientific and Clinical Department of Neurosurgery,

62

Journal homepage: http://jsms.ngmu.ru



Seliverstov P.V. et al. / Journal of Siberian Medical Sciences Vol. 7, No. 1 (2023)

CBEAEHNA Ob ABTOPAX

Cenusepcros I1aBesa BraguMupoBu4 — 7-p MeJl. HayK,
BeZYIIMH HAYYHBIN COTPYAHUK, 3aBeAyOIUi Jabopa-
TOPHUEH JIy4eBOU IMAaTHOCTUKYA HAYIHO-KIHHUYECKOTO
otnena Heipoxupypruu O®TBHY «Upkyrckuit Hayd-
HBIA LEHTP XUPYPTUH M TPAaBMATOJIOTUM», VIPDKYTCK,
Poccusa. ORCID: 0000-0002-4050-9157.

Kupuenko Auna HukoJsiaeBHa — Bpad-peHTTeHOJIOT
BBICIIEHl KaTeropuy, 3aBeAyIOIIUH PpeHTIeHOJIOTH-
veckuM otzesnenneM O®IBYH Vpkyrckull Hay4IHBIN
nentp CO PAH, Upkytck, Poceus.

ITo3neeBa Hane:xa AjiekceeBHA — BpAu-pPeHTIEHOJIOT
BBICIIIEN KaTerOpUH, 3aBeJyIOIINH OT/eeHreM JIyde-
Boit aumarHoctuku OI'BHY «UWpKyTcKuil HayJIHBIN
LIeHTp XUPYPIUU U TpaBMaTosiorum», Vpkyrck, Poc-
cuss. ORCID: 0000-0001-6023-9273.

IInmuyruna Yiasana BoaauMupoBHa -  Bpau-
PEHTTEHOJIOT BBICIIEH KAaTErOPUH OTJIEJIEHUS JIyde-
Bo#t amarHoctTuku OI'BHY «VpKyTcKui HayJIHBIN
LIEHTp XUPYpPruu u TpaBMarosoruun», Upkyrck, Poc-
cust. ORCID: 0000-0002-1389-5558.

Irkutsk Scientific Center for Surgery and Traumatol-
ogy, Irkutsk, Russia. ORCID: 0000-0002-4050-9157.

Anna N. Kirienko — Radiologist, Head, X-ray Depart-
ment, Irkutsk Scientific Center of the Siberian Branch
of the Russian Academy of Sciences, Irkutsk, Russia.

Nadezhda A. Pozdeeva — Radiologist, Head, Depart-
ment of Radiodiagnosis, Irkutsk Scientific Center for
Surgery and Traumatology, Irkutsk, Russia. ORCID:
0000-0001-6023-9273.

Ulyana V. Pichugina - Radiologist, Department of
Radiodiagnosis, Irkutsk Scientific Center for Surgery
and Traumatology, Irkutsk, Russia. ORCID: 0000-
0002-1389-5558.

63



