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Abstract

X-RAY ANATOMIC FEATURES AND MECHANISMS OF EMBRYONIC DEVELOPMENT OF
LUMBALIZATION OF THE FIRST SACRAL VERTEBRA

Alexeeva N.T., Klochkova S.V,, Karandeeva A.M., Kvaratskheliya A.G.

Background: various variants and developmental anomalies of the lumbosacral spine that cause the verte-
bral-sacral vertebrae are often identified during diagnosis as an accidental finding due to the availability and wi-
despread use of modern imaging methods.

Material and methods: the material for the study was 24 X-ray images of the lumbosacral spine of persons of
both sexes aged from 27 to 69 years, performed in frontal and lateral projections. X-ray anatomical analysis was
performed by the method of fluoroscopic examination, the results obtained were described according to the clas-
sification of transitional vertebrae according to A.E. Casellvi.

Results: eight radiographs revealed a shadow of an additional vertebra in the lumbar spine, the height of whi-
ch was reduced in 92.4% of cases, and the spinous process was shortened in 87.6% of cases. On 16 images, one-
sided lumbalization was determined, a one-sided visible gap in the upper sacrum was revealed.

Conclusions: in the course of the study, an X-ray anatomical analysis of the transitional lumbo-sacral vertebra
with determination of the type according to the Casellvi’s classification of transitional vertebrae. In 33.4% of cases,
type I with complete lumbalization was detected, in 66.6% of cases, incomplete lumbalization was revealed, cha-
racterized by various anatomical variants, classified in types Il and III.
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AKTYya/IbHOCTBb

Pa3Ho0Opa3Hble BapHaHThl U AaHOMAJIMM PA3BUTHUSA MOSICHUYHO-KPECTI[OBOr0 OTAE/A MO3BO-
HOYHMKA, KOTOpbIe OTHOCATCS K TPYIIe NePEX0JHbIX MOSCHUYHO-KPECTLOBbIX I03BOHKOB, YaCTO
BbISIBJISIIOTCS [IPU AMArHOCTUKE KaK Cy4alHas HaxXo/iKa B CBS3U C JJOCTYNHOCTbIO U TOBCEMECT-
HBbIM paclpoCTpaHeHHEeM COBPEMEHHBIX METO/I0B BU3yaIM3aLI1H.

C TOYKHU 3peHUs] JUArHOCTUKU BapHUAHTbI Pa3BUTHUS MO3BOHOYHHKA He BCer/la Npe/iesibHO
SICHBI, K TOMY Ke CTeleHb KJIMHUYeCKH 3HAaYMMbIX TPOSIBJIEHUH B 6OJIBIIUHCTBE C/Iy4aeB HE UMeeT
NPSIMOM CBSI3W C JJUarHOCTUPYEMOW aHOMaJsIMell BBUAY 3HAYUTEJNbHOTO MOJTMMOpPPHU3IMA CUMIITO-
MoB. Hapsily c 3TUM He ycTaHOBJIeHaA NpsiMasi B3aUMOCBSI3b aHOMaJIMH Pa3BUTHS C BOSHUKHOBEHU-
€M JlereHePaTUBHO-AUCTPOodHUYeCKUX 3a60/1€eBaHUM ONIOPHO-ABUTaTENbHOTO anmnapara [2].

MaTepl/laJ'lbI 1 ME€TO/1bl

MaTtepuasoMm i1 UCCIeLOBAaHUSA IMOCHYXKUJIU 24 pPEHTreHOBCKUX CHHUMKA MOSCHUYHO-
KpPeCTLI0BOTO OT/ies1a MO3BOHOYHHUKA JIUI, 0O00UX MOJIOB B Bo3pacTe OT 27 A0 69 JieT, BbIIOJHEH-
HbIX B MPSIMO# U 6GOKOBOU NpOoeKIUsAX. MeTO/J0M PeHTIeHOCKOIIMYECKOT0 UCC/Ie/JOBaHUSI TPOBe/IeH
pPEeHTreHOaHAaTOMUYECKUI aHa/IM3, T0JIydYeHHble Pe3y/IbTaThl ONMUCHIBAJIU COIJIACHO KJyaccuduKa-
IJMM MepexoiHbIX M03BOHKOB 1o Casellvi A.E.
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Pe3y/nbTaThl U 06CYXKAEHUS

Jlromb6ann3anus NepBoro KpecTL0BOro MOo3BOHKA MPeJCTaB/sieT CO60M aHOMa/IUI0 pa3BUTHUSA
NOSICHUYHO-KPECTII0BOr0 OT/eJla NO3BOHOYHUKA, B pe3ysibTaTe KOTOPOM HapyllaeTcsl HOpMaJib-
HOe Te4YeHHe Mpoliecca CHHOCTO3MPOBAHKS IEPBOr0 U BTOPOT0 KPECTI0BbIX TO3BOHKOB C 06pa30-
BaHHWEM MeX/ly HUMHU UCTUHHOrO cycTaBa. [lojo6Hble HapylleHus pa3BUTUSA IPUBOJAT K GOpMU-
POBaHHUIO NEPEXOHOI0 MOSCHUYHO-KPECTIL0BOI'0 O03BOHKA. Takasi aHOMaJsIus AO0CTAaTOYHO LIMpPO-
KO pacnpocTpaHeHa U JJ0BOJIbHO YacTO NMPOTEKaeT COBEPLIEHHO 6€CCUMIITOMHO, peXe CONpPOBO-
KJJaeTCsl KIMHUYECKH BbIPaKEHHBIM 00JIEBBIM CUH/IPOMOM, a TaK¥Ke MOXET SABJIATbCS MPUYUHOU
YCKOPEHHOTO Pa3BUTHUSA JereHepOTUBHO-AUCTPOPUUECKUX 3a60/ieBaHUM MO3BOHOYHUKA, OCTEO-
XOH/ZP03a, CIOH/AMJI0APTPO3a, a TAKXKE CIIOHAUJIONUCTE3A U CKOJTMOTUYECKUX AedopMaLiil.

Bo/IbIIMHCTBO aHOMaJIMM pa3BUTHUSA MMO3BOHOYHMKA Yallle pPacloJIoXKeHbl N0 CpeMHHOM JIU-
HUU. ITO CBSA3AHO C 0COOEHHOCTSIMU 3MOPUOHANIBLHOIO pa3BUTHA. [[03BOHOYHUK MOCIe10BaTEb-
HO NMPOXOAUT MepenoHYaTyo, XpALEeBYI0 U KOCTHYIO CTaJjuu pa3BUTUA. Ha TpeTbell HeJese aM-
O6puoreHesa HauMHAETCS MeTaMepu3alUsl MapaakCuaJbHOU Me30/iepMbl, a K HayaJly 1IeCcTOu He-
JleJld BCe COMUTHI B KOJIMYeCTBe 42 map oKoH4YaTeJsibHO AuddepeHMpyoTcsa. BeHTpoMeuaib-
Hbl€ YYaCTKU KaXKA0T0 COMUTA GOPMUPYIOTCA U3 CKIEPOTOMHBIX KJIETOK, KOTOPblE HAYMHAIOT MU-
IrpUpOBaTh BEHTPAJIbHO K HOTOXOP/E Nepe/] 3aBeplieHueM MeTaMepUu3aluu U 06pa3yloT CKIepo-
TOMBbI, 06ecneyrBas 3akaaJKy Oy1yliuX TO3BOHOYHbIX CETMEHTOB, B KaX/J0M U3 KOTOPbIX CKJIepO-
TOMHbI€ KJIeTKH GOPMUPYIOT KPaHHUABHYIO U KayZaJbHYI0 30HbI — 3aKJ1a/IKy TeJla 03BOHKa. /la-
Jiee GOPMUPYIOTCA JYyTU U OCTUCTblEe OTPOCTKU NMO3BOHKOB, 3JIEMEHTHI T'y64aTOro BellecTBa Mo-
3BOHKOB U YaCTH MEXI03BOHOYHBIX IUCKOB BBISBJSIOTCS Y>Ke BO BHYTPUYTPOOHOM IepUOJe pas-
BUTHA [1].

MeToZ0M peHTTeHOCKONUU MpPOBeJileH PeHTreHOaHAaTOMHUYeCKUH aHa/ln3 24 peHTreHOBCKUX
CHHMMKOB IOSICHUYHO-KPEeCTL[0BOI'0 0T/eJla T03BOHOYHHUKA JIUL, 060UX M0JIOB B BOo3pacTe OT 27 /10
69 JieT, BbINOJTHEHHBIX B MPSIMON U 60KOBOY NMPOEKIIUSX.

Ha 8 peHTreHorpaMmMax BbisiBJIeHA T€Hb JONOJHUTEJBHOrO IO3BOHKA B NOSICHUYHOM OT/eEJIE,
BbICOTA KOTOPOTo B 92.4% cny4yaeB Gbljla YMeHbIIEHA, @ OCTUCTBIA OTPOCTOK B 87.6% cyydaeB -
ykopodeH. Ha 16 cHUMKax onpe/iesieHa OAHOCTOPOHHAA JIIOMbasin3alys, BblsBJeHa 0JHOCTOPOH-
Hsisl BUJMMas LieJib B BEpXHEM OT/iesle KpecTLa.

CorsiacHo kJaccuduKaluy nepexo/HbIX N03BOHKOB 10 Casellvi A.E. HaMu BbIsIBJIEHBI C/le/y10-
II1e TUIIbI TePEeX0/HbIX T03BOHKOB:

e 8 mo3BoHKOB THUna | ¢ mosHoW saroMbanusauuen (33.4% ot obliero 4yucaa UccaefyeMbIX
PEHTreHOrpaMM), YTO MPOSIBJASETCH YBEJIWYEHHBIM IMONEPEYHBIM OTPOCTKOM, IIMPUHOU
6osiee 19MM, U3 HUX 4 MO3BOHKA THUIA IA ¢ 0JHOCTOPOHHUMHU NPOSIBJEHUSAMU U 4 — Tuna IB ¢
JBYCTOPOHHEN NMATOJIOTUEN;

e 5 no3BoHkoB THna Il ¢ HenmosiHOM stoMb6anu3anueit (20.8% oT ob6lero yucaa UccaeayeMbIX
pEeHTreHorpaMM), nonepeyHbli OTPOCTOK YBEJIMUEH U 00pa3yeT NCeBA0apTPO3 C KPeCTL0M;

e 11 no3BoHkoB TUMna lIl c HenmosHOM JitoMbanu3anuen (45.8% oT 0611ero Yucaa uc-caesyeMbix
pPEeHTreHorpaMM), IollepevYHbId OTPOCTOK yBeJIMY€eH, HO NOJIHOCTbIO CpallleH C KPeCTLOM.

BbIBObI

ITHOJIOTHSA JIIOMOAIU3AIMU I0CTOBEPHO He YCTaHOBJIeHA. MOXKHO MPe/OJI0KUTh, YTO MPHU-
YUHOMW Pa3BUTHS JAaHHON aHOMaJIMU ABJSIOTCA UHPEKIUU U MHTOKCUKALUK B Ipoliecce SMOpu-
oreHesa. Takxke K paKTOpaM pucCKa OTHOCAT HACJIe€ICTBEHHYIO MPepacloio)KeHHOCTb, BO3PacT
MaTepu ctapiuie 35 jieT, 3JI0ynoTpebaeHHEe aJIKOT0JIeM, HAPKOMAHHUIO U TabaKOKypeHHe B IEPBOM
TpuMecTpe 6epeMeHHOCTH. YacToTa BOSHUKHOBEHUSI HEU3BECTHA, IOCKOJIbKY JJaHHAs aHOMaJIHs
pPa3BUTHS MO3BOHOYHHUKA YACTO MPOTEKAET 6€CCUMIITOMHO U He IMarHoctupyetcs. Jlirombanusa-
1S IBJISIETCS IPUYMHOM 06paleHus K BpauyaM NpuMepHO B 2% OT 0611 ero Yuc/a caydyaeB JOM-
6asruii. [lo JaHHBIM HEKOTOPBIX aBTOPOB, 60Jiee ueM y 60% roHoI1IeH, CTpaJaloliydX AUCIJIACTH-
YeCKUM CKOJIML030M, BBISIBJISIOTCS IPU3HAKU JIIOMOaTU3al U,
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B xoze uccienoBaHus NpPOBeJleH PeHTTeHOAaHAaTOMUYEeCKUM aHa/lM3 NepexofHOro JIoMO60-
CaKpa/JIbHOTO [T03BOHKA C ONpe/ie/IeHUeM THUIIa COIJIACHO KJIacCUPUKaLUKY MepeXoHbIX 03BOH-
koB 1o Casellvi A.E. B 33.4% csiydaeB BbIsiBJIeH THII | ¢ Ho/THOM JitoMbasnin3anuel, B 66.6% ciayya-
€B BbIIBJIEHA HelOoJIHasA JIIoM0baniu3anys, XapaKTepu3yoLasacd pa3/IMiHbIMU aHATOMUYEeCKUMU
BapUaHTaMH, BbIHECEHHbIMHU B KJjlaccudukanuu B Tumnsl 11 u 111
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