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PE3IOME

AkTyanbHicTb. AcumMeTpia opieHTauii Ta Tponiamy daceTok (T®P) AyroBiApoCTKOBMX
CyrnobiB NONepeKkoBMX CErMEHTIB PO3MMSAAAETLCS SK OAMH i3 hakTopiB pU3nKy po3BUTKY
JereHepaTBHUX 3axBoptoBaHb xpebTa. OgHak nybnikauin Wwoao acumeTpii cyrnoboBmx
aceTok y XBOpUX 3 nonepekonmM Gonem i 3MiHOK pyXOBOro CTEPEOTUNY B AOCTYMHIN
niTepatypi He BUSIBNEHO.

MeTta po60Tu — NopiBHANbHE AOCMIAXEHHSI PEHTFEHOAHATOMIYHNX O3HaK NMONepPeKoBUX
xpebuiB y nauieHTiB 3 monepekoBuM 6onem # MopyLUEHHSM PyXOBOrO KOHTPOSO M'Si3iB
nonepeKkoBO-Ta3oBOI AiNSAHKN, Ta aCUMNTOMHUX BOMTOHTEPIB.

Martepianu Ta Metoau. [u3aiH — peTPOCNEKTUBHE KOHTPOSbOBAHE [AOCiAXEHHS.
Martepian — npoTokonu peHtreHonoriyHoro Ta MPT ob6cTtexxeHHss 30 acMMMNTOMHMX
BonoHTtepiB Bikom 20-30 pokiB (KOHTponbHa rpyna) Ta 60 xBopux 20-40 pokiB
3 OCTEOXOHAPO30M MOMNEepPeKoBOro Biaainy xpebTa 3 nomipHUM 60nbOBUM CUHAPOMOM
Ta 3MiHOK PyXOBOro KOHTPOStO (OCHOBHA rpyna). MeToam: peHTreHONorivYHniA 3 OLiHKOK
a) BeNMYMHM NonepeyHux i no3uuii octnuctux BigpocTkis L3, L4, L5 xpebuis; 6) BenmumHu
cyrno6oBux BigpocCTKiB, hopmu ix cyrnoboBmx daceTok Ha piBHsix L3—-L4; L4—L5; L5-S1;
PEHTTEHOMETPUYHUIA 3 BU3HAYEHHSAIM: @) KyTiB opieHTauii dpaceTok (OP) npasoro (a) Ta
nisoro (3) AyroBigpocTKoBMX Cyrnobis; 6) Tponiamy haceTok; CTaTUCTUYHUIA.
Pe3synbraTty Ta ix 06roBopeHHs. 3a JaHUMK PEHTFEHOMETPUYHUX OCHiAKEHb B 060X
rpynax npocTexyBanacb TeHAeHUis [0 caritanisauii ayroBigpocTkoBux cyrnobis
y KayaanbHOMY HanpsiMKy. BenuumHa Tponiamy daceTok Ans BOMOHTEPIB i MaLieHTiB
cknagana: y L3-L4 cermenTi (4,0 £ 0,9) i (6,9 £ 1,1) BignosigHo; y L4—-L5 cermeHTi

OpuriHanbHi gocnigpKeHHs

341 Original research


mailto:vira.a.kolesnichenko%40karazin.ua?subject=
https://doi.org/10.26565/2313-6693-2025-53-03
https://orcid.org/0009-0007-4106-1730
https://orcid.org/0009-0007-4106-1730
mailto:vira.a.kolesnichenko@karazin.ua
https://orcid.org/0000-0002-3741-8924
https://orcid.org/0000-0002-3741-8924
mailto:gr_golka@ukr.net
https://orcid.org/0009-0007-4992-5273
https://orcid.org/0009-0007-4992-5273
mailto:gresko.i.v@gmail.com
https://orcid.org/0000-0003-2786-3829
https://orcid.org/0000-0003-2786-3829
mailto:oh.fadieiev@knmu.edu.ua
https://orcid.org/0009-0003-4465-1091
https://orcid.org/0009-0003-4465-1091
mailto:ao.oliinyk@knmu.edu.ua
https://orcid.org/0009-0006-3712-3540
https://orcid.org/0009-0006-3712-3540
mailto:ortopeddkb@gmail.com
https://orcid.org/0000-0002-0169-9592
https://orcid.org/0000-0002-0169-9592
mailto:vvedenskyd@ukr.net
https://orcid.org/0009-0007-4106-1730
https://orcid.org/0009-0007-4106-1730
mailto:vira.a.kolesnichenko@karazin.ua
https://orcid.org/0000-0002-3741-8924
https://orcid.org/0000-0002-3741-8924
mailto:gr_golka@ukr.net
https://orcid.org/0009-0007-4992-5273
https://orcid.org/0009-0007-4992-5273
mailto:gresko.i.v@gmail.com
https://orcid.org/0000-0003-2786-3829
https://orcid.org/0000-0003-2786-3829
mailto:oh.fadieiev@knmu.edu.ua
https://orcid.org/0009-0003-4465-1091
https://orcid.org/0009-0003-4465-1091
mailto:ao.oliinyk@knmu.edu.ua
https://orcid.org/0009-0006-3712-3540
https://orcid.org/0009-0006-3712-3540
mailto:ortopeddkb@gmail.com
https://orcid.org/0000-0002-0169-9592
https://orcid.org/0000-0002-0169-9592
mailto:vvedenskyd@ukr.net

BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.
Cepia Megnumna. 2025. T. 33 Ne 3(54). C. 341-352

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(3(54)):341-352

AAS UUTYBAHHS:

(44 +1,0)°i (7,1 £ 1,2) ° BignosigHo (p < 0,05); y L5-S1 cermenTi (4,1 =+ 1,1) °
i (7,3 £1,4) ° BignosigHo (p < 0,05).

Y rpyni BONOHTEpPIB Ha BCiX TPbOX MOMEPEKOBMX CErMeHTax O¢npaa>0®m, Lo crnpusie
BiJHOCHO PiBHOMIPHOMY PO3M0Ainy 30BHILLHIX HABaHTaXXeHb MK efleMeHTaMun CermeHTa.
Y rpyni nauieHTiB Ha piBHsAX L3-L4, L5-S1 O¢npaB<O¢mE, Ha piBHi L4-L5 OtanaE>O¢niE,
LL{0, 3@ YMOB [OCTOBIPHO YacTiworo Td, Moxe CynpoBOAXYBaTUCSA HE3HAYHWM, arne pis-
HOHaMNpaBreHUM 3MiLLEHHSIM MUTTEBOIO LIEHTPY 06epTaHHs KOXHOro 3 xpebuiB 3i 36inb-
LLIEHHAM CTPEecOoBOI Ail 30BHILUHIX CWM, @ TakoX 3MIHOIO Yacy akTusauii npaBux i NiBmx
OOHOVIMEHHWX MOMNepeKoBMX rMUBOKMX M'A3iB.

BucHoBku. NopiBHAHO 3 BONOHTEpPaMW, Y NALEHTIB 3i 3MiIHOIO PYXOBOIO KOHTPOMO M's-
3iB NOMepeKoBO-Ta30BoI AifSHKM AOCTOBIPHO YacTille PeecTpyTbCA: acUMeTpis none-
peyHux BigpocTkiB L4 (p < 0,05), L5 xpebuiB (p < 0,01); poTtauis ocTuctux BigpocTkiB
L3, L4 xpebuis (no p < 0,001), acumeTpia cyrnoboBux BiAPOCTKIB, JUCKOHTPYEHTHICTb
cyrno6osux gacetok y L3-L4 (p < 0,001) n L4-L5 (p < 0,001) cermeHTax, aHomanis
Tponiamy y L4-L5 i L5-S1 cermeHnTax (no p < 0,05).
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ABSTRACT

Background. Asymmetry of facets orientation and facets tropism of the lumbar
zygoapophyseal joints is considered as one of the risk factors for developmental
degenerative diseases of the spine. However, publications on asymmetry of articular
facets in patients with low back pain and changes of motor stereotype were not found
in the available literature.

Purpose — is a comparative study of X-ray anatomical features of the lumbar vertebrae
in patients with low back pain and impaired motor control of the muscles of the
lumbopelvic region and asymptomatic volunteers.

Materials and Methods. Design: a retrospective controlled study. Material: radiologic
and MR protocols of 30 asymptomatic volunteers aged 20-30 years (control group) and
60 patients aged 20—40 years with lumbar osteochondrosis and moderate pain syndrome
and changes in motor control (main group). Methods: radiographic with assessment of:
a) the size of the transverse processes and position of the spinous processes one of the
L3, L4, L5 vertebrae; b) the size of the articular processes, the shape of their articular
facets at the levels of L3—-L4; L4-L5; L5-S1; radiometric with determination of: a) the
orientation angles of the facets of the right (a) and left () zygoapophyseal joints; b) facet
tropism; statistical.

Results. According to the radiometric studies, a tendency towards sagittalization of the
zygoapophyseal joints in the caudal direction was observed in both groups. The value
of facet tropism for volunteers and patients was: in L3-L4 segment: (4.0 + 0.9)° and
(6.9+1.1)°, respectively; in L4—L5 (4.4 £ 1.0)°one and (7.1 + 1.2)°, respectively (p < 0.05);
in L5-S1 segment (4.1 £ 1.1)° and (7.3 + 1.4)°, respectively (p < 0.05).

In the volunteer group, on all three lumbar segments FOrigm>FO‘eﬂ, which contributes
to a relatively uniform distribution of external loads between the elements of the
segment. In the patient group, at the levels L3-L4 and L5-81 FO, <FO,, on the level
L4-L5 FOrigm>FOIeﬂ, which, under the condition of reliably more frequent FT, can be
accompanied by a slight but multidirectional shift of the instantaneous center of rotation
of each of the vertebrae with an increase in the stress action of external forces constant
for the spinal column, as well as a change in the activation time of the right and left
eponymous deep muscles of the lumbar spine.

Conclusions. Compared with volunteers, patients with changes in motor control of
the muscles of the lumbopelvic region significantly more often have: asymmetry of the
transverse processes of L4 (p < 0.05), L5 vertebrae (p < 0.01); rotation of the spinous
processes of L3, L4 vertebrae (p < 0.001), asymmetry of the articular processes,
incongruence of the articular facets in L3—L4 (p <0.001) and L4-L5 (p <0.001) segments,
tropism anomaly in the L5-S1 segment.

Kolesnichenko VA, Holka HH, Hresko IV, Fadieiev OH, Oliinyk AO, Vvedensky BP, Vvedensky DB. Radiological
characteristics of lumbar vertebrae in patients with low back pain and change of motor control of the muscles of the
lumbopelvic region. The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2025.;3(54):341-352.
DOI: https://doi.org/10.26565/2313-6693-2025-54-03
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BCTYN

PeHTreHonoriyHi 03HakvM nonepekoBux XxpebuiB npwu
Pi3HMX BapiaHTax AereHepaTMBHUX 3axBoptoBaHb xpebTa
XapakTepuayroTbcs 36iMnblIEHHAM KyTa opieHTauii cyr-
nob6osux cacetok (OP) BiAHOCHO PPOHTanNbLHOI NoLM-
HY Ta aHoMarielo Tponi3my (acuMeTpieto KyTa opieHTaLji)
haceTok napHux (MpaBoro 1 fiBOro) AyroBigpOCTKOBUX
cyrnobiB. Taka peHTreHonoriYyHa 0cobnMBICTb NONepeKo-
BMX XpebLiB 3ycTpivyaeTbCA AOCTOBIPHO YacTille npu Xpo-
HiYHOMY 60nbOBOMY CMHOPOMI OCTEOXOHOPO3Yy XpebTa
[1, 2], cnoHgunoapTposi [3], rpwkax MixxpebeLeBnx
ouckiB [4—7], nereHepaTUBHOMY HWXHbLOMOMNEPEKOBOMY
cnoHawnonictesi [8], ueHTpanbHoMy [9] Ta cbopamiHanb-
HOMY CTeHO03i xpebeTHoro kaHana [10].

[lyroBigpocTKoBI (suroanodizeanbHi) cyrnobum
B iHTAKTHOMY MOMEPEKOBOMY CErMeHTi € cTabinisatopamu
npu pyxax Yy caritanbHin MAOWMHA (3rMHaHHS/pO3rnHaH-
Hs1), TOpCii, MPOTWAiTL NepenHLOMY 3cyBy xpebus [11].
Y pasi aHomanii Tponiamy cyrnobosux gacetok (TP) nig,
Jjer0 3MoAenboBaHOI CUnM 3CyBy Y NepeaHbOo-3a4HbOMY
HanpsAMKy Npu pO3rMHaHHI Ta Topcii BiabyBaeTbCcs acume-
TpYYHe 36iNbLUEHHS BHYTPILLHBOAMCKOBOMO TUCKY Ta poTa-
uii xpebus, sk 3pocTatoTb Y HanNpsMi GinbLU BEPTMKANbHO
opieHTOBaHOI dhaceTkn [12]; npu KOHTaKTi haceTok 3po-
CTalOTb CUNM CTUCHEHHS [12, 13]. B pesynbrati cermeHT
cTae GinbLL BpasnMBuM A0 Al Cunn nepegHbLOro 3cyBy Ta
30BHILLHIX OCbOBUX HaBaHTaxeHb [12—14]. 3a3HayeHi bio-
MexaHiuHi epekTn 3pocTatoTb y pasi caritanisauii cyrnobo-
Bux pacetok (O® > 60) [12]. BpaxoBytoun MOCTINHY Aito
30BHIiLLHIX HAaBaHTaXKeHb Ha XPebET, a TakoX TOM (haKT, Lo
NOEQHaAHHSA PO3rMHaHHSA 3 TOPCIED € OOHMM 3 HanBINbLUNX
MeXaHiYHMX CTPECiB AN NonepekoBnx cermeHTiB [14], cTae
3p0O3yMifnor yvacTb acMMETPIi Ta caritanizauii cyrnoboBmx
daceToK y gereHepaTtuBHUX 3MiHAX KiCTKOBO-XPALLOBUX
enemMeHTiB xpebToBoro cermeHTa [15].

Mu BBaaemo, L0 NPU aCUMETPUYHNX HaBaHTaXKeH-
HSAX Xpebus BiaOyBaeTbCa (PyHKLiOHaNbHA 3MiHA LOBXMW-
HU rMMOOKMX M’'SI3IB MOMEpPeKoBOro Bigainy xpebra, wo
MOXe CyNnpOBOAXYBATUCH aCMHXPOHHOK aKTMBaLi€ Of-
HOMMEHHUX NpaBuX 1 NiBUX M’A30BMX BOMOKOH 3i 3MiHOO
M’S1I30BOTO PyXOBOIO KOHTPOSHO.

MeTa po6GOTU — NOPIBHAMNBbHE AOCNIMKEHHSI PEHTre-
HOQHATOMIYHMX O3HaK MOMEPEKOBMX XPeOLIB Yy NauieHTiB
3 MOPYLUEHHAMW PYXOBOr0 KOHTPOMKO M’A3iB MOMNEepeKo-
BO-Ta30BOi AiNAHKN Ta aCUMNTOMHUX BOJIOHTEPIB, 3 Bpa-
XyBaHHAM pakTy, WO MiCLAMW MoYaTKy N NPUKPINIEHHs
rmmbokmx M’a3iB NonepekoBoro Biaainy xpebTta € ocTucTi,
rnonepeyHi, MaminapHi BiapoCTKN NONepeKoBMX XpebLiB.

MATEPIAAU TA METOAU AOCAIAXEHHSA

HusalH docrnidxeHHsS — peTPOCNEeKTUBHE KOHTPOMbO-
BaHe [JOCTIIKEHHS.

Mamepian 0ocnioXeHHs1 — NPOTOKONM PEHTreHOIo-
riyHoro obcrexxeHHs 30 aCMMNTOMHUX BOJTOHTEPIB BiKOM
20-30 pokiB (cepepHin Bik (22,4+2,6) pokis) Ta 60 xBopunx
20-40 pokiB ((33,4+4,8) pokiB) 3 OCTEOXOHAPO30OM Mone-
pekoBoro Biaainy xpebra 3 NoOMipH1UM 6ONMBOBUM CUHAPO-
MOM Ta 3MiHOK PYyXOBOrO KOHTPOMO M'si3iB Monepeko-
BO-TA30BOI AinsHKN. Yci obcTexeHi 6yny Yonogivoi cTarTi.
KoHTponbHa rpyna BonoHTepiB MicTuna 30 cniBpobiTHMKIB

INTRODUCTION

Radiographic  signs  of  lumbar  vertebrae
in various types of the spine degenerative diseases
are characterized by an increase in the angle articular
facets orientation (FO) relative to the frontal plane and
an anomaly of the facet tropism (asymmetry of the angle
orientation) of paired (right and left) articular processes.
Such aradiographic feature of the lumbar vertebrae
occurs significantly more often in chronic pain syndrome
of the spine osteochondrosis [1, 2], spondyloarthrosis [3],
intervertebral discs herniated [4—7], degenerative lower
lumbar spondylolisthesis [8], central [9] and foraminal
stenosis of the spinal canal [10].

The zygoapophyseal joints in the intact lumbar segment
act as stabilizers during movements in the sagittal plane
(flexion/extension), torsion, counteracting the anterior
displacement of the vertebra [11]. In the case of anomalies
of the facet tropism, during extension and torsion, an
asymmetric increase in intradiscal pressure and rotation of
the vertebra occurs, which grow in the direction of a more
vertically oriented facet [12]; when the facets contact,
compression forces increase [12, 13]. As aresult, the
segment becomes more vulnerable to the action of anterior
shear forces and external axial loads [12-14]. These
biomechanical effects increase with sagittalization of the
articular facets (FO > 60°) [12]. Considering the constant
action of external loads on the spine, as well as the fact
that the combination of extension with torsion is one of
the greatest mechanical stresses for lumbar segments
[14], the participation of asymmetry and sagittalization
of the articular facets in degenerative changes in the
osteochondral elements becomes clear [15].

We hypothesize that asymmetrical loads on the vertebra
result in afunctional change in the length of the deep
muscles of the lumbar spine, which may be accompanied
by asynchronous activation of the same left and right
muscle fibers with a changes in muscle motor control.

Objective — to conduct a comparative investigation
of the X-ray anatomical features of the lumbar vertebrae
in patients with impaired motor control of the lumbopelvic
muscles and in asymptomatic volunteers, taking into
account the fact that the spinous, transverse, and mamillary
processes of the lumbar vertebrae serve as the origin and
attachment sites of the deep muscles of the lumbar spine.

MATERIAL AND METHODS

The study design is a retrospective controlled study.

The material of the study was the protocols of
radiologic examination of 30 asymptomatic volunteers
aged by 20-30 years (average age 22.4 + 2.6 years)
and 60 patients 20-40 years (33.4 + 4.8 years) with
osteochondrosis of the lumbar spine with moderate pain
syndrome and changes in motor control of the muscles of
the lumbopelvic region. All examined subjects were male.
The group of asymptomatic volunteers (control group)
consisted of 20 employees of the Municipal non-profit
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KomyHanbHoro HekomepuinHoro nignpuemcra «Micbka
nikapHsa WBNAKOT Ta HEBiAKNagHOI MeauyHOoi 4onoMoru
iMm. mpocp. O. |. MewaHiHoBa (MJILLUHM[) XapkiBcbkoi
MiCbKOi paau, y SIkKMX B aHamHe3i He Byro enizofis none-
pekoBoro 6onto. OCHOBHy rpyny Cknanu XBOpi, siKi Cno-
ctepiranuca y MITIUHM[ (n = 20) Ta y Megu4HOMy LeHTpI
«IHTepcoHo» y JlbBoBI (N = 40).

Kputepii BKMOYEHHSA Yy OOCAIOXEHHS: BOMOHTEpU —
BiACYTHiCTb ckapr Ha binb y xpebTi un cyrnobax, BigcyT-
HICTb HEBPOSONYHUX 3axXBOPKOBaHb; XBOPi — HasBHICTb
nonepekoBoro 6onto TpusanicTio Ao 12 micauis, BiAcyT-
HICTb BUPaXXEHMX MIOTOHIYHMX peakuin M’'a3iB nonepeko-
BO-TA30BOI AiNAHKN 3i 3HAYHNM OOMEXEHHAM PYXIMBOCTI
nonepekoBoro Bigainy xpebTa; BioCyTHICTb Bigobpaxe-
HOro (y HWXHI KiHLiBKM) BOMIO; BiACYTHICTb HEBPOMOTYHNX
PYXOBMX PO3MafiB 3 nape3ammn HKHIX KiHUiBOK. KpuTepii
BUKITOUYEHHS 3 JOCMIIKEHHS AN BOSIOHTEPIB Ta nauieH-
TiB: onepadii / nepenomun xpebTta Ta KiCTOK HUXHIX KiHLii-
BOK B aHaMHe3i, HasBHICTb CMOHAUIONICTE3Y.

MeToAM AOCAIAXKEHHS

Ha ornsigoBux monepekoBux crnoHAunorpamMax y ne-
peaHbo3afHIi Ta OiyHIM Npoekuisax W akcianbHUX Ccka-
Hax KOMM'IOTEPHUX/MarHiTHO-pE30HaHCHMX — TOMOrpam
(KT/MPT) npoBoaunu MNOPIBHAMNBHY  AKICHY — OLHKY:
a) BENUYMHM NpaBoro I MiBOro MonepeYHux BiApOCT-
KiB, nosuuii octuctux BigpocTkiB L3, L4, L5 xpebuis;
6) BENMYMHM MpaBoro Ta MiBOro BEPXHBbOIO Ta HWPKHBOIO
cyrno6boBux BigpOCTKiB, BiANOBIAHOCTI po3MmipiB Ta dop-
Mu ix cyrnobosux daceTok Ha piBHAX L3-L4; L4-L5;
L5-S1. OuiHioBanucs peHTreHoaHaToMiYHi 0cobnmBOCTi
came cyrnoboBux BipOCTKIB, BUXOAAYM 3 TOTO hakTy, L0
MaMinspHi BigPOCTKM po3TalloBaHi Ha 3afHil NOBEPXHi
BEPXHbOTrO CyrnoboBoro BigpoCcTka xpebus.

PeHTreHoMeTpuyHi JOCTiAKEHHA BMKOHYBanu Ha ak-
cianbHux KT/MPT ckaHax umx e xpebuis. OpieHTauis
dhaceTok NpaBoro Ta MiBOro OyroBiApOCTKOBMX Cyrnobis
BM3Hayanacs LMsSXoM BMMIpIOBaHHA KyTiB aTa [ Bid-
NnoBigHO MK NEepeTMHOM MpPSMOI, L0 NPoOXoauTb vepes
LeHTp Tina xpebus (4) Ta ocTMCTUi BigpocToK (9), 3 npsi-
MO}0, LLIO MPOXOAMUTb B3A0OBX HXKHbOI (haceTkun Oyrosiapo-
CTKOBOroO cyrrnoba npasopy (5; 7) Ta 3niea (6; 8) — puc. 1.
OpieHTauis daceTkm BBaxanacsd caritanbHO npu
KyTi =2 50 °. HaaBHicTb aHomanii Tponiamy daceTok pe-
ecTpyBanacsi 3a yMoB pi3HULi M kyTamu aTa = 10 °.
Taka HanmeHwa BenvunHa TP MiHimMi3yBana BhnMB no-
MUIKN BUMIPIOBAHHS Ha pes3ynbTaTt SOCHiOKEHHS.

Mpy cTaTUCTUYHUX OOCNIMKEHHSIX BUKOPUCTOBYBANu
METOAM OMUCOBOI CTaTUCTUKK. BigMmiHHOCTI MiX rpynamu
ouiHoBanu 3a t-kputepiem CTblogeHTa 3 piBHEM 3Hauy-
wocTi p < 0,05. CratucTnyHi gocnigxeHHs 6yno npose-
OeHo 3 BukopucTaHHaM SPSS V20.

[wvsanH gocnigXeHHs1 cxBaneHo Ha 3acigaHHi Kowmi-
cii 3 6ioeTnkm XapKiBCbKOro HauioOHaNbHOMO MeEANYHO-
ro yHisepcutety (npotokon Ne 7 Big 21 ciuHg 2021 p.).
[ocnigxeHHs npoBogunocs BigNOBIQHO OO CTaH4ApTIB
GioeTnkm lenbciHCbKOI geknapadii BcecBiTHbOI MeguyHoi
acouiauii Npo eTuYHi NPUHLUMNN ONs HAayKOBMX | Meguy-
HUX JochnimpkeHb, a Takox KoHeeHuii Pagn €sponu npo
MpaBa noguHu Ta GiomeanumHy. KoxxeH yvacHuK gocni-
[KEeHHS HagaB NMCbMOBY iHPOPMOBaHy 3rogy Ha y4acTb
Y BOCHIAXEHHI.

enterprise «City Clinical Hospital of Emergency and Acute
Medical Care named after Prof. O.l. Meshchaninov»
(CCHEAMC) of the Kharkiv City Council, who had no
episodes of low back pain in the history. The group of
patients (main group) consisted of patients who were
observed in CCHEAMC (n = 20) and in the medical center
«Intersono» in Lviv (n = 40).

Study inclusion criteria: volunteers (control group) — no
complaints of pain in the spine or joints, no neurological
diseases; in patients (main group) — the presence of low back
pain lasting up to 12 months, the absence of pronounced
myotonic reactions of the lumbar-pelvic region muscles
with a significant limitation of the lumbar spine mobility; the
absence of referred (in the lower limb) pain; absence of
neurological movement disorders with paresis of the lower
extremities. The exclusion criteria for volunteers and patients
from the study were fractures of the spine and bones of
the lower extremities or surgeries on the spine and lower
extremities in history, the presence of spondylolisthesis.

Research methods

On lumbar spondylograms in the anteroposterior
and lateral projections and axial scans of computer
tomograms/magnetic resonance images (CT/MRI)
a comparative qualitative assessment was made of:
a) the sizes of the right and left transverse processes,
the positions of the spinous processes of the L3, L4,
L5 vertebrae; b) the sizes of the right and left upper and
lower articular processes, the correspondence of the
sizes and shapes of their articular facets at the levels of
L3-L4; L4-L5; L5-S1. The X-ray anatomical features of
the articular processes were assessed based on the fact
that the mammillary processes are located on the posterior
surface of the upper articular process of the vertebra.

Radiometric studies were performed on axial CT/MRI
scans of the same vertebrae. The orientation of the facets
of the right and left zygoapophyseal joints was determined
by measuring the angles a and (3, respectively, between
the straight line passing through the center of the vertebral
body (4) and the spinous process (9), with the straight line
passing along the lower facet of the zygoapophyseal joint
on the right (5; 7) and left (6; 8) — Fig. 1, A. The orientation
of the facet was considered sagittal at an angle = 50 °.
The presence of a facet tropism anomaly was recorded
at a difference between the angles aand = 10 °. This
value of FT minimized the effect of measurement error on
the study result.

When statistical analyzing, the median was determined
with a value of the standard deviation, t-test was evaluated
by the method of Student. The level of significance
was p < 0.05. Statistical studies were conducted using
SPSS V20.

The study design was approved at a meeting of the
Bioethics Commission of the Kharkov National Medical
University (protocol No. 7 of January 21, 2021). The study
was conducted in accordance with the bioethical standards
of the World Medical Association Declaration of Helsinki
on Ethical Principles for Scientific and Medical Research
and the Council of Europe Convention on Human Rights
and Biomedicine. Each study participant provided written
informed consent to participate in the study.

OpuriHanbHi gocnigpKeHHs

344

Original research



BicHuKk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuteTy imeHi B.H. KapasiHa.

Cepia Megnumna. 2025. T. 33 Ne 3(54). C. 341-352
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2025;33(3(54)):341-352

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

|

A

Puc. 1. A: Cxema peHTreHoOMEeTpii kKyTa opieHTaLii haceTok AyroBiApoCTKOBMX CyrnobiB Ha akcianbHOMY CkaHi KoM loTeporl
Tomorpamu: 1 — Tino xpebus; 2 — gyra xpebus; 3 — BepxHsa daceTka AyroBiApoCTKOBOro cyrnoba; 4 — LeHTp Tina xpebus;

4, 5, 7 — Bigpi3ok NpsMoi Ans BUMIpPY KyTa opieHTaLii nisoro ayrosigpocTkosoro cyrnoba (/18AC); 4, 6, 8 — Bigpi3ok npAmoi
Onst BUMipy KyTa opieHTauii npasoro ayrosigpocTkoBoro cyrnoba (MpAC); 9 — octuctuii BiopocTtok; a — kyT opieHTauii MNpAC;
3 — kyT opieHTauii JIBAC; B — MPT L4 xpebus: pisH1LSA MiX KyTamu opieHTaLii cyrno6oBmx ¢haceTok npaBoro 1 NiBoro AyroBiApOCTKOBKX
cyrno6iB (4 °) B mexax Hopmu; C — MPT L5 xpebus: Tponiam dhaceTok npaBoro 1 fiBoro AyrosiapocTKoBKx cyrnobis (21°)

Fig. 1. A: Scheme of roentgenometry of the zygoapophyseal joints facet orientation on the axial scan of a computed tomogram:
1 — vertebral body; 2 — vertebral arch; 3 — superior facet of the zygoapophyseal joint; 4 — center of the vertebral body;

4,5, 7 — a line segment for measuring the orientation angle of the left facet of the zygoapophyseal joint (LFJ); 4, 6, 8 — the line
segment for measuring the orientation angle of the right facet of the zygoapophyseal joint (RFJ); 9 — spinous process;

a — the RFJ orientation angle; B — the LFJ orientation angle; B — MRI of the L4 vertebra: the difference between the orientation
angles of the articular facets of the right and left zygoapophyseal joints (4 °) is within normal limits; C — MRI of the L5 vertebra:
tropism of the facets of the right and left zygoapophyseal joints (21°)

PE3YABLTATU

AHani3 pesynbraTiB OUIHKA peHTreHoaHaTOMIl HUX-
HbOMOMNepeKoBUX XpebLiB y JOCNIAKYBaHMX rpynax noka-
3aB, L0 Yy NauUi€HTIB 3 MOPYLUEHHSIM PYyXOBOMO KOHTPOO
M’A13iB MONEpPEKOBO-TA30BOI AiNSHKN MOPIBHAHO 3 acuMn-
TOMHUMW BOIOHTEpPaMu AOCTOBIPHO YacTille peecTpy-
€TbCSl aCUMETPIs BEMUYMHM MPaBOro 1 NiBoro nonepey-
HuX BigpocTki L4 (p < 0,05) Ta L5 xpebuis (p < 0,01) Ta
poTtauin  octuctux  BigpocTkiB L3 T1a L4 xpebuis
(no p <0,001) — Tabnmusa 1, pUcyHoK 2.

RESULTS

The analysis of the results of the X-ray anatomy
evaluation of the lower lumbar vertebrae in the studied
groups showed that in patients with impaired motor control
of the muscles of the lumbopelvic region, compared to
asymptomatic volunteers, asymmetry in the size of the
right and left transverse processes of the L4 (p < 0.05)
and L5 (p < 0.01) vertebrae, as well as rotation of the
spinous processes of the L3 and L4 vertebrae (according
to p < 0.001) is significantly more often recorded —
Table 1, Fig. 2, A, B.

Ly ualegen =]

B

Puc. 2. — A — nonepekoBa cnoHAunorpaMa B nepeaHbo3afHiv npoekuii nauieHta M., 28 pokiB: cakpanisadis L5 xpebus,
acuMeTpis BeNMYMHM NPaBOoro i fiBoro nonepeyHux BigpocTkie L3 — L5 xpebuis, poTauia octucToro BigpocTtka L4 xpebus;
B — KT L4 xpebus nauieHTa C., 32 poku: acuMeTpisi BENMUYNHU NPaBOro I NiBOro cyrno6oBux BiApOCTKiB, AUCKOHTPYEHTHICTb

cyrno6oBux chaceTok NpaBoro i NiBoro AyroBiApoCTKOBMX Cyrnobis, poTaLlis OCTUCTOro BiApocTka
Fig. 2. — A — lumbar spondylogram in the anteroposterior projection of patient M., 28 years old: L5 vertebra sacralization,
asymmetry in the size of the of the right and left transverse processes of the L3 — L5 vertebrae, rotation of the spinous process

of the L4 vertebra; B — CT of the L4 vertebra of patient S., 32 years old: asymmetry in the size of the right and left articular
processes, incongruence of the articular facets of the right and left zygoapophyseal joints, rotation of the spinous process
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Tabnuusa 1. Yactota peHTreHoaHaTOMiYHMX O3HaK acUMETPIi MonepekoBMX XpeodLiB
Table 1. Frequency of X-ray anatomical signs of lumbar vertebral asymmetry

OsHaka / Sign BonoHTepu / Volunteers MauieHtn / Patients
Monepekosi x| i
Lumbr vortobrat. s |1 |5 | L8 L4 Ls
AcunmeTpis posmipy npanro i niBOro NonepeyHnX BiAPOCTKIB . 5; 5; 7; 19: 31 7% 24;40,0% | 42;70,0%
Asymmetry of the of the right and left transverse processes size | 16,7% | 16,7% | 23,3% T * **
POTaL.I,iFI OCTVICTI/IX.BiD,pCTKiB ) 3; 10; 36; 60,0% | 42; 70,0% 22 36.7%
Rotation of the spinous processes 10,0% | 13,3% b b T
flonepexkoai cermenTy L3-L4 | L4-L5 [L5-S1| L3-L4 L4-L5 L5-S1
Lumbar segments
AcumeTpisi po3mipy cyrnoboBux BigpocTkiB 7; 9; 7; 49;81,7% | 53;88,3% | 32; 53,3%
Asymmetry of the articular processes size 23,3% | 30,0% | 23,3% b b *
[IMCKOHrpyeHTHICTb haceTok AyroBiApPOCTKOBUX Cyrnobis 6; 8; 7; 46; 76,7% | 53; 88,3% | 30; 50,0%
Discongruence of the facet of the zygoapophyseal joints 20,0% | 26,7% | 23,3% e o *
AHomanis Tponiamy cyrnoboBux aceTok 3; 4, 5; 25;41,7% | 27;45,0% | 25;41,7%
Anomaly of articular facet tropism 10,0% | 13,3% | 16,7% b e e

Mpumimka: * — p < 0,05; ** —p <0,01; ** - p < 0,001.
Note: * —p < 0.05; ** - p < 0.01; *** - p < 0.00.

3a pesynbrataMu BMBYEHHSA peHTreHoaHaToMii Ayro-
BiIPOCTKOBMX CYrmobiB  HWKHBLOMONEPEKOBOrO  Biadiny
xpebTa BCTAHOBMNEHO AOCTOBIpHE MpeBarntoBaHHs acuMe-
TPii po3Mipy cyrno6oBKMX BigPOCTKIB, ANCKOHIPYEHTHOCTI Ta
aHomanii Tponiamy aceTtok Ha BCiX PIBHAX Yy rpyni nadi-
€HTIB 3i 3MIHOIO PYXOBOro KOHTPOSO MOPIBHSAHO 3 rpyroro
BOMOHTepIB. [lOCTOBIpHA Pi3HNLA MiX BULLEnepeniyeHnmMm
PEHTTEHOMOMNYHMMIN O3HaKaMu Hamnbinblue nposiBunacs
y cermeHTax L3-L4 ta L4-L5 (no p < 0,001 ons koxHoi

3 03HaK Ha KOXXHOMY piBHi) (amB. Tabn. 1, puc. 2).

PeHTreHoMeTpuYHi focnigKeHHs KyTa opieHTauii dace-
TOK BUSIBUNW 3HAYHY BapiaTUBHICTb MO3WLi SK NpaBumx, Tak
i NiBUX OyroBiAPOCTKOBKX CYrNOGIB Y KOXKHOMY 3 HUXHBO-
MOMNEPEKOBUX CErMEHTIB Y KOXHI 3 JOCHiAKYBaHUX rpyn.
B ToI e yac cepenHi kytn T® y rpyni BOrNoHTEPIB BUSBY-
NINCA CYTTEBO MEHLUMMM Ha piBHi L3—L4 Ta 4OCTOBIPHO MeH-
wumMmn y cermeHTtax L4-L5 n L5-S1 (no p < 0,05) nopiBHsAHO
3 TaKMMW Y rpyni NauieHTiB 3i 3MIHOIO PYXOBOTO KOHTPOSIO

M’A3iB MONepeKoBO-TA30BOI AiNsHKK (Tabn. 2, puc. 1).

The results of the study of the X-ray anatomy of
the zygoapophyseal joints at three lower lumbar levels
revealed a reliable prevalence of asymmetry in the size
of the articular processes, facet incongruence and facet
tropism at all levels in the group of patients with changes
in the motor control of the muscles of the lumbopelvic
region. Reliable differences between the above-
mentioned X-ray signs were most pronounced in the
L3-L4 and L4-L5 segments (p < 0.001 for each of the
signs at each level) — Table 1; Fig. 2, B.

Radiometric studies of the angle facet orientation
revealed significant variability in the position of both the
right and left zygoapophyseal joints in each of the lower
lumbar segments in each of the study groups. At the same
time, the average FT angles in the volunteer group were
significantly smaller at the L3—L4 level and reliably smaller
in the L4-L5 and L5-S1 segments (p < 0.05) compared to
those in the group of patients with changes in motor control
of the muscles of the lumbopelvic region (Table 2).

Ta6nuus 2. CtatUcTUYHi NokasHuku opieHTauii (OP) Ta Tponiamy cdacetok (TP) AyrosigpocTkoBUX Cyrnobis
y aCMMNTOMHUX BOIOHTEPIB Ta MauieHTiB 3i 3MiHOK PyXOBOro KOHTPOIO M'si3iB MOMNEepPEeKOBO-Ta30BOi AiNAHKM
Table 2. Statistical indices of facet orientation (FO) and facet tropism (FT) of zygoapophyseal joints in asymptomatic
volunteers and patients with changes in motor control of the muscles of the lumbopelvic region

BonoHTtepu / Volunteers | MauieHTn / Patients

OsHaka / Sign

m + SD (min; max)

L3-L4

O® npas., rpaa. / FO right, degrees

37,6+ 9,0 (21; 72) 40,7 +7,3 (19; 83)

O® niB., rpag. / FO left, degrees

39,4 +9,2 (19; 67) 412 +8,1 (17; 79)

TP, rpap. / FT, degrees

4,0+0,9 (0; 11) 6,9+ 1,1 (0; 19)

L4-L5

O® npas., rpag. / FO right, degrees

41,8 £8,8 (17;75) 45,2 £9,2 (11; 84)

O® nie., rpaa. / FO left, degrees

42,4 £9,8 (15; 82) 42,7 + 8,9 (13; 80)

TO, rpag. / FT, degrees

4,410 (0; 11) 71+12(2;21)*

L5-S1

O® npas., rpag. / FO right, degrees

42,8 +9,.1(19; 77) 47,3 +10,0 (17; 85)

O® niB., rpag. / FO left, degrees

44,3 + 8,4 (19; 80) 48,4 + 9,6 (14; 82)

T, rpap. / FT, degrees

41+11(4;13) 7,3+ 1,4 (6; 20) *

lMpumimka: * — p < 0,05.
Note: * — p < 0.05.
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Y rpyni BOMOHTEpIB BNPOAOBX YCIX TPbOX HUXXHBbOMOME-
PEKOBMX CErMeHTIB CepeHsi BeNuunHa KyTa opieHTawii da-
CETOK MiBKX AYroBiApOCTKOBUX CyrrobiB HE3HAYHO NepeBu-
LyBarna aHarnoriyH1in NokasHyK NpaBopyd (auB. Tabn. 2).
Taka ogHOHanpaBneHiCTb opieHTaujii cyrnoboBux daceTok
€ BioMexaHi4HO CnpUATNMBOIO K 3 TOYKM 30py Po3noginy
HaBaHTaXeHb Ha enemMeHTn xpebTOBOro cerMeHTa, Tak
i 3 ypaxyBaHHAM CUMETPUYHMX NapaMeTpiB akTuBauii rmu-
6okoi MycKynaTypu nonepekoBoro Biaainy xpe6Ta.

IHWa KapTuHa cnocTepiranacs y rpyni Xsopux: Ha pis-
Hax L3-L4 n L5-S1 cepegHsa BennunHa OP 3niBa Byna
gewo 6Ginbwot nopiBHsaHO 3 OP npaBopyy. Y cermes-
Ti L4-L5, HaBnakun, cepefqHsa BenuynHa Kyta opieHTauii
npaBoro AyroBiApOCTKOBOro cyrnoba BUSIBUNAcs BULLOKO
3a Taky X 3niBa (gue. Tabn. 2). Y Takii cuTyadii, 3a ymoB
[OCTOBIpPHO YacTiWoi aHomanii Tponiamy cyrnobosux da-
CEeTOK, BiAbyBa€eTbCsl He3HayHe, OHaK pi3HOHanpaBneHe
3MILLEHHS MUTTEBOTO LIEHTPY 06epTaHHS KOXHOrO 3 HMX-
HbOMoOMepeKkoBmNxX XpebLiB, LLO MOXe CynpoBOAXKYyBaTUCS
30iNblUEHHSAAM CTpecoBOi il 30BHILLHIX CUN, MNOCTIAHMX
Anst xpebeTHOro CToBna, a TakoX 3MIHO Yacy akTueaLii
npaBux i NiBMX OQHOMMEHHUX TMNOOKMX M’A3iB Nonepeko-
BOro Biaainy xpebTa.

OBrOBOPEHHS

[ocnigXeHb peHTreHoaHaTOMIl HUKHLOMOMEPEKOBUX
XpebLiB y NauieHTiB 3 XpPOHIYHMM NonepekoBM Gonem Ta
3MiHOK PYXOBOrO KOHTPOM M’si3iB MOMEPEeKOBO-TA30BOI
OiNgHKM B AOCTYNHIW niTepaTypi He BusABNeHo. B Ton xe
Yyac JOCTaTHLO LUMPOKO NpeAcTasneHi nybnikadii, 3okpe-
Ma ornmsgoBi, WO CTOCylTbCs cuHapomy beptonoTTi—
B3aEMO3B’A3Ky nonepekoBoro 601t Ta BpogXKeHoi rinepn-
nasii ogHoro abo 060x nonepeyvHux BigpocTkie L5 xpebus
3 hOpMyBaHHAM OfHO-/ABOGIYHMX HeoapTposiB abo cu-
HOCTO3iB 3 Kpnamu Kpuxis abo krnyboBoi kicTku [16—18].
3miHa GiomexaHikn nrombocakpanbHOro cermeHTta 3 06-
MEXeHHsM abo BTpaTol pyxoBoi (yHKUii Npu3BOanUTb
[0 KOMMNEeHcaTopHOI rinepMobinNbHOCTI Ha BULLEPO3Ta-
LLOBaHMX MOMEPEKOBMX PIBHSX, MPUCKOPEHOrO PO3BUTKY
[ereHepaTtuBHUX 3MiH Y TKAHUHUX HWKHbOMOMNEPEKOBMX
CermMeHTIB, KPWXOBO-KIyboBMX CyrnobiB 3 KMiHiYHOM
MaHicdecTauieto HecTabinbHOCTI, AereHepaTUBHOIO Cro-
HOWnonicTe3dy, CMNOHAMINOAPTPO3a, LeHTpansHoro abo
cdhopamiHanbHOro CTEHO3Y, apTpo3y KPWXOBO-KIyOOBUX
cyrnobis [19-22]. Y Bunagkax ¢opmyBaHHS Monepey-
HO-KPMXKOBMX abo MonepeyHo-KNyGoBUX HeoapTpo3iB
KNiHIYHWI Nepebir Moxe ycknagHBaTUCS HasBHICTIO pa-
Avikynanrii, ska notpebye KoHCepBaTUBHOIO NiKyBaHHS,
a B JesikuX BUnagkax — XipypriyHoro BTpyyaHHsi [18, 23, 24].
Y pasi cakpanisauii L5 xpebus Ha piBHi L5—S1 cermeHTa
[OCTOBIPHO YacTille pPeecTpyeTbCs aHomarnis Tponiamy
ayroBigpocTtkoBux cyrnobis (p < 0,001) 3 6inbL ropn3ox-
TanbHOW opieHTauieto paceTok (p < 0,05) [25]. Ha Hawwo-
My matepiani cakpanisauis L5 xpebus cnoctepiranacs
y 4 (7%) nauieHTiB, y BCiXx BuMnagkax — ABobiYyHa 3 acu-
METPUYHOI BENMUYMHOK MOMEPEYHNUX BigpOCTKIB (puc. 2)
3 KMNiHIYHOK CUMMNTOMAaTUKOIO NEepPioANYHOro MOMIPHOTO
nonepekoBoro 6orto.

CepeaHi BenuuuHu KyTiB opieHTauii cyrnobosux a-
ceToK y 060X JoCniaxXyBaHUX rpynax He3Ha4yHo 3pocTanu
y KayAanbHOMY HanpsiMKy. IHLWUMK cnoBamu, Ha HaloMy
mMaTtepiani npocTexyBanacb TeHAeHUis Ao caritanisauil

In the volunteer group, the average value of the angle
orientation of the facets of the left zygoapophyseal joints
in all three lower lumbar segments slightly exceeded the
same indicator on the right (Table 2). Such unidirectional
orientation of the articular facets is biomechanically
favorable both from the point of view of the distribution of
loads on the elements of the vertebral segment and taking
into account the symmetrical parameters of activation of
the deep muscles of the lumbar spine.

Another picture was observed in the group of patients:
at the levels L3-L4 and L5-S1, the average value of the
FO on the left was slightly greater than that on the right. In
the L4-L5 segment, on the contrary, the average value of
the angle orientation of the right zygoapophyseal joint was
higher than that on the left (Table 2). In such a situation,
under conditions of a more reliable anomaly of the facet
tropism, there is an insignificant, but multidirectional shift
of the instantaneous center of rotation of each of the
lower lumbar vertebrae, which can be accompanied by an
increase in the stress action of external forces constant
for the spinal column, as well as a change in the activation
time of the right and left eponymous deep muscles of the
lumbar spine.

DISCUSSION

No studies of the X-ray anatomy of the lower
lumbar vertebrae in patients with chronic lumbar pain
and changes in the motor control of the muscles of the
lumbopelvic region were found in the available literature.
At the same time, there are quite awide range of
publications, including reviews, concerning Bertolotti
syndrome — the relationship between low back pain
and congenital hyperplasia of one or both transverse
processes of the L5 vertebra with the formation of
uni-/bilateral neoarthrosis or synostosis with the wings of
the sacrum or ilium [16—18]. Changes in the biomechanics
of the lumbosacral segment with limitation or loss of motor
function lead to compensatory hypermobility at higher
lumbar levels, accelerated developmental of degenerative
changes in the tissues of the lower lumbar segments,
sacroiliac joints with clinical manifestation of instability,
degenerative spondylolisthesis, spondyloarthrosis, central
or foraminal stenosis, arthrosis of the sacroiliac joints
[19-22]. In cases of transversosacral or transversoiliac
neoarthrosis, the clinical course may be complicated by
the presence of radiculalgia, which requires conservative
treatment, and in some cases, surgical intervention
[18, 23, 24]. With sacralization of the L5 vertebra at the
level of the L5-S1 segment, an anomaly of the tropism
of the zygoapophyseal joints (p < 0.001) with a more
horizontal orientation of the facets (p < 0.05) is significantly
more often recorded [25]. In our material, sacralization of
the L5 vertebra was observed in 4 (7%) patients, in all
cases bilateral with an asymmetrical size of the transverse
processes (Fig. 2, A) with clinical symptoms of periodic
moderate low back pain.

The average values of the angle orientation of the
articular facets in both study groups increased slightly
in the caudal direction. In other words, our material showed
a tendency toward sagittalization of the zygoapophyseal
joints toward the basic lumbosacral spine. Identical results
are also reported in the literature [11, 22, 26].
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OyroBiApoCTKOBMX CcyrnobiB y Hanpsamky Ao 6a3osoro
nombocakparnsbHoro Bigainy xpebra. |IoeHTUYHi pesynera-
TV HaBoaATbCSA i B niTepatypi [11, 22, 26].

PoaTaluyBaHHs ayroBiapocTkoBMX CyrnobiB y nonepe-
KOBOMY BigAini xpebTa Moxe BapitoBaTV Ha KOXXHOMY PiBHi.
Cyrno6oBi chaceTkn opieHToBaHi Ha 82—86 ° BiOHOCHO ak-
cianbHOT NnoLwwmHK i Ha 15—70 ° BigHOCHO caritansHoi [27].
Y cermeHTi L1-L2 kyT Mmix cyrnoboBvMM NOBEPXHAMM
BepxHix cyrnobosux BigpocTkiB cknagae 30 °, Toai Ak Ha
amcTanbHiWmx piBHAX L4—S1 po3nogin BenuYMH AaHoro
kyTa gocsarae 30-90 ° [28]. CariTanisauisa cyrnobosux ga-
CETOK Ha HWXHbOMOMNEPEKOBUX PIBHAX CYNPOBOMKYETHCS
3MEHLLEHHSIM XOPCTKOCTI CYMDKHOIO Mixkxpebuesoro aunc-
Ka 0O poTauilHUX HaBaHTaxeHb [29-31].

Y Hopwmi aHomanis Tponiamy cyrnoboBux daceTok
3ycTpivaeTbesa 3 yactoToto 22—-48% [32]. BenununHa no-
POroBOi KMNiHIYHO 3Ha4dyLloi aHoManii Tponiamy dace-
TOK AYyroBiApOCTKOBMX CyrnobiB nonepekoBoro Biaginy
xpebTa Bapitoe B 4OCUTL LUIMPOKMX Mexax Big 5° no 10 °
[11, 33, 34]. Okpemi aBTOpM paHxytoTb TP: 0 CTyniHb — Ky T
TP <6° 1 cryniHb — Big 7 ° o 15°; 2 cTyniHb = 16 ° [6].
BiomexaHiyHi gocnimkeHHa 3 MateMaTUYHUM MOAEsto-
BaHHAM Ha TPVBMMIPHIN HENiHiNHI Moaeni nonepeko-
BUX cermeHTiB 3 L2—-L.3 no L5-S1 nokasanu, o 3a ymoB
aHomanii TpPoniamy 30BHILLHI CTPECOBI CUMK, WO Ail0Tb
Ha MiXXpebLeBuin AMCK, KOHLEHTPYTLCA B AiNsHLI, Ska
€ incunartepanbHo 40 dhaceTkn 3 BinbLIOD cariTanbHO
opieHTauieto [35]. Hacnigkom Takoro 6iomexaHi4yHoro crta-
Hy MOMepeKkoBOro cermeHTa € 36iNblUeHHS cunu nepe-
AHbO3a4HbLOro 3CyBY Tina xpebus npu noro potadii [36].

BUCHOBKHU

Y nauieHTiB 3 nonepekoBnM GONeEM i 3MiHOK PyXOBOro
KOHTPOIO M’A3iB NMONEpeKoBO-Ta30BOI AiNAHKN AOCTOBIp-
HO YacTille PeecTPyeTbCA acUMETPIs BEMUYMHN NpaBo-
ro 1 niBoro nonepeyHunx sigpocTkis L4 (p < 0,05) Ta L5
xpebuiB (p < 0,01) Ta poTauis octTucTux BigpocTkie L3
Ta L4 xpebuis (no p < 0,001) nopiBHAHO 3 aCMMNTOMHUMM
BOMOHTEPaMMU.

BcTaHOBNeHO [OCTOBipHE MpeBanoBaHHA acume-
TPii po3mipy cyrno6oBux BiApPOCTKIB, ANCKOHIPYEHTHOCTI
Ta aHomanii Tponiamy aceTok AyroBiApOCTKOBMX Cyr-
noGiB y rpyni nauieHTIB MOPIBHSHO 3 rpynok BOIOHTE-
piB, Hanbinblwe BupaxeHe y cermeHTax L3-L4 i L4-L5
(mo p < 0,001 AN KOXHOI 3 03HaK Ha KOXXHOMY PiBHi).

BenuuunHu cepepgHix kyTiB T® y rpyni BornoHTepiB BW-
SABUINCH CYTTEBO MEHLWIMMM Ha piBHi L3-L4 Ta gocTosip-
HO MeHwWwumun y cermerTtax L4-L5 n L5-S1 (no p < 0,05)
MOPIBHAHO 3 TaKUMW Y rpyni NauieHTIB.
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The location of the facet joints in the lumbar spine
may vary at each level. The articular facets are oriented
at 82-86° relative to the axial plane and at 15-70°
relative to the sagittal plane [27]. In the L1-L2 segment,
the angle between the articular surfaces of the superior
articular processes is 30°, while at more distal levels
L4-S1, the distribution of this angle reaches 30-90 ° [28].
Sagittalization of the articular facets at the lower lumbar
level is accompanied by a decrease in the rigidity of the
adjacent intervertebral disc to rotational loads [29-31].

Normally, the anomaly of the facet tropism occurs with
a frequency of 22-48% [32]. The value of the threshold
clinically significant anomaly of the facet tropism of the
lumbar spine varies within a fairly wide range from 5 ° to
10°[11, 33, 34]. Some authors rank the FT: grade 0 — TF
angle <6 °; grade 1 — from 7° to 15 °; grade 2 = 16 ° [6].

Biomechanical studies with mathematical modeling
on a three-dimensional nonlinear model of the lumbar
segments from L2-L3 to L5-S1 have shown that in the
case of facet tropism anomaly, external stress forces
acting on the intervertebral disc are concentrated in the
area that is ipsilateral to the facet with a larger sagittal
one [35]. The consequence of such a biomechanical
state of the lumbar segment is an increase in the force of
anteroposterior displacement of the vertebral body during
its rotation [36].

CONCLUSIONS

In patients with low back pain and changes
in motor control of the muscles of the lumbopelvic region,
asymmetry in the size of the right and left transverse
processes of the L4 (p < 0.05) and L5 vertebrae
(p < 0.01) and rotation of the spinous processes of the
L3 and L4 vertebrae (p < 0.05) are significantly more
often recorded compared to asymptomatic volunteers.

A significant prevalence of asymmetry in the size
of the articular processes, incongruence and anomaly
of the facet tropism of the zygoapophyseal joints was
established in the group of patients compared to the
group of volunteers, most pronounced in the L3-L4 and
L4—L5 segments (p < 0.001 for each of the signs).

The values of the average FT angles in the volunteer
group were smaller at the L3-L4 level and significantly
smaller in the L4-L5 and L5-S1 segments (p < 0.05)
compared to those in the patients group.
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Prospects for further research

A promising direction for further research is

comparative assessment of the functional state of
paravertebral muscles in asymptomatic volunteers and
patients with osteochondrosis of the lumbar spine with
moderate pain syndrome and impaired motor control of
the muscles of the lumbopelvic region.
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