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1. YnbpTpa3sByKoBa [iarHOCTUKA IET€HEPAaTUBHUX 3MiH MDKXPEOLIEBUX AUCKIB II0IIEPEKOBOTO Biffiny XxpebTa B oCib
MiJITKOBOTO Ta IOHALLKOTO BIKY

2. Ultrasound diagnosis of degenerative changes of the intervertebral discs of the lumbar spine in adolescents and
young adults

Pedepar:

1. Y nuceprauii NofaHO TEOPETUYHE y3arajJbHEHHS 1 HOBE PO3B’I3aHHS HayKOBOTO 3aBJAHHS — IOJIMNIIEHHS
IIPOMEHEBOI AiarHOCTUKY IETeHEPATUBHUX 3MiH MDXXXpeOLieBIX AUCKIB IIOIIEPEKOBOTO Biffiny Xpe6Ta B ocib
IiJ1ITKOBOTO Ta I0HALPKOI'0 BiKy BHACJIiIOK PO3PO6JIEHHS i BIPOBalKeHHS KOMILJIEKCY COHOrpadidyHuX KPUTEPIiB.
[IpoBeneHO aHai3 pe3ysbTaTiB KOMIIJIEKCHOTO KJIiHIKOHEBPOJIOTIYHOTO, PEHTT€HOJIOTIYHOr 0, MAarHiTHO-

PE30HAHCHOTro obcTexxeHHs 143 ocib nigiTkosoro (13-16 pokiB) Ta I0oHaubKOro (17-21 pokiB) BiKy, y SIKUX



IiarHOCTyBaju JIereHepaTUBHYy XBOpoOy Auckis ([IX]I) monepexoBoro Bifgainy xpe6Ta. JlereHepaTUBHi 3MiHU B
nyseriozHomy saupi (I rpyna — I cragis OXI) 6ynu giarHocToBaHi y 202 guckax, y Mexax MyJsbrno3Horo sapa (I15) i
di6posHoro Kinbys (PK) 6e3 nopymeHHs Horo LilicHOCTI 3 yTBOpeHHsIM NpoTpysii gucka (Il rpyna — II cragis) — y
74 nuckax, 3 rpwkero Mixxpe6buesux guckis (Il rpyna — III crapis X)) — y 31 guckax. 1715t OPiBHSIHHS
BUKOPUCTAJIM PE3YyJIbTATH YIbTPACOHOTPAidHUX JOCIiIKEHD 87 30POBUX JOOPOBOJIBLIB MiAJIITKOBOTO i
MOJIOZIOrO BiKy. YIbTPa3BYKOBI JOCiIPKeHHs TpoBoauiy Ha ckaHepax Radmer ULTIMA PA Ta Philips HD-11y
niarasoHi yactot 4-9 MI'n. CTaTuCTUYHUN aHali3 TPOBENEHMX NOCIIIPKEHD [TOJIAraB Y BU3HAYEHHI 4y TJIIMBOCTI,
crienpivHOCTi ¥ TOYHOCTiI BUKOPUCTAHUX METOIB. CTaTUCTUYHY OOPOOKY OTPMMAHUX JAHUX 3 MPOBOAMIIA 3
BHUKOPHCTaHHIM CTaTUCTUYHOrO nakera Microsoft® Excel 97 nys komm'totepis tumy IBM PC. Cepep, nauieHTis i3
IOXI 6yno 47 (32,9 + 3,9%) nigJitkis Bikom 13-16 poxkis, 96 (67,1 + 3,9%) oci6 17-21 pokis (p < 0,001). ¥ 63 (44,1 + 4,2%)
niteil peectpyBanacs nue I cragis, y 49 (34,3 + 4,0%) nireit — I ta Il cranii, B 31 (21,6 + 3,5%) nauienTis — I, II Ta III
crazii IX]. KinbkicTb 0ci6 1oHanpKoro Biky 3 [ ctagieto cknana 31 (21,6 + 3,5%) ocoba, migitkoBoro — 32 (22,4 +
3,5%); y Il cragii — 38 (26,6 + 3,7%) Ta 11 (7,7 £ 2,2%); y 11l ctapnii — 27 (18,9 + 3,3%) Ta 4 (2,8 + 1,4%), BinnosinHo.
JlerenepatyrBHi 3MiHU peecTpyBanucs B 307 guckax, 3 sikux 199 (64,9 + 2,7%) — B ocib6 oHaubKoro Biky, 108 (35,1 +
2,7%) — nignitkoBoro Biky (p < 0,001). 3MiHu B Mekax nyabpno3HOTO sapa (I crazis) peectpysanucs y 202 (65,8 +
2,7%) nuckax, 3 akux y 119 (38,8 + 2,8%) nuckax nauieHTiB oHanbpKkoro ta 83 (27,0 + 3,7%) y ninsiTkoBoro BiKy (p <
0,001); II cTapis ocTeOXOHIPO3Y AiarHOCTOBaHA B 74 (24,1 + 2,4%) nuckax, 3 sikux 53 (17,3 + 2,2%) oHanpkoro Ta 21
(7,8 = 2,2%) nipyiTkoBoro BiKy (p < 0,01); III ctanis Binsnavanacs B 31 (10,1 + 1,7%) nuckax, 3 sikux 27 (8,8 + 1,6%) — y
nanieHTiB IoHanpkoro Ta 4 (1,3 + 0,6%) — nigyitkoBoro Biky (p < 0,001), BignoBigHo. [17151 OL[iHIOBaHHS CTyIIEHS
IlereHepaTUBHUX 3MiH y MixkxpeblieBoMy AucKy (MX]]) BUBYa/IX 4acCTOTYy TaKUX yJIbTpACOHOrpadiyHMX CUMIITOMIB!
IpibHOBOrHMIEBAa 260 BEJIMKOBOTHUILEBA HEONHOPIIHICTb My/bII03HOTO siapa (I15), 3cys rinepexorenHoro I151
no3any, 3HuKHeHHs Mexi [14] i ¢pioposHoro kinbisg (OK), ButonueHnHss OK, HasgBHICTb ypuBYacTOCTi 300pakeHHs OK,
CTYIIiHb BUIIMHAHHS IMcKa B XpebeTHOMY KaHaJli (XK). AHasi3 pe3ysibTaTiB JOCTiIKeHHS [10Ka3as, 1110 32 YaCTOTOIO
PO3BUTKY JlereHepaTUBHUX 3MiH Meplue Micle nocigae nuck L4-L5, npyre — L5-S1, Tpete — L3-14. B oci6
IOHAIIBKOTO BiKY ler€eHepaTUBHi 3MiHM LIMX IUACKIB TPAIJISJIMCS 3 BULIOIO JOCTOBipHIcTIO (p < 0,001) yacrimie, HiX y
niatiTKiB. BcTaHOBJIEHO, IO B rinepcTeHiKiB AereHepaTuBHi 3MiHM yacTime 4 po3BuBanucs B auckax L4-L5 ta L5-S1,
B acTeHiKiB — y nuckax L2-L3 (p < 0,01). Insa [ cragii IX]] HalixapakTepHIIMMU € 3MillleHHs rinepexoreHHoro 151 B
6ik OK (68,1 + 4,3%) i BeIMKOBOrHUIEBAa HeogHOPinHIcTb T14 (63,9 + 4,6%) y 10HalbKOMY Billi, a MiABUILEHHS
€XOT€HHOCTI MyJbI103HOro sapa (59,0 + 4,5%) — y nigyniTkoBomy Billi. JJoCTOBipHUX BiKOBUX BiIMiHHOCTEH 3a
yibTpa3BykoBumu napamerpamu MXJ i XK He 6yJi0 BUsIBJIEHO. Y IIpoLieci TOPiBHSAHHS CepelHiX BeIn4rnH
napametpiB MX]I i XK y nauieHTiB i3 IX]] Ta rpynu nopiBHsAHHS | cTajii BUsBIeHO HANOiIbIY BiIMiHHICTb 32

nnometo XK, sika craHoBuia 202 + 9,8 mm2 Ta 223 + 11,3 MM2 , mpoTe BifMiHHICTb 6yJla CTATUCTMYHO HE3HAUYyLIOIO.

2. The dissertation presents a theoretical generalization and a new solution to the scientific problem - improving
the radiological diagnosis of degenerative changes of the intervertebral discs of the lumbar spine in adolescents
and young adults by developing and implementing a set of sonographic criteria. The analysis of the results of
complex clinical-neurological, radiological, magnetic resonance imaging in 143 adolescents (13-16 years) and young
adult (17-21 years), who were diagnosed with degenerative disc disease (DHD) of the lumbar spine. Degenerative
changes in the nucleus pulposus (I group - I stage of DDD) were diagnosed at 202 discs, in the nucleus pulposus
(NP) and fibrous ring (FR) without its damage with the formation of lumbar disc protrusion (stage II) at 74 discs,
with a formation of hernia (III group - III stage of DDD) - in 31 discs. For comparison, the results of
ultrasonography of 87 healthy adolescent and young volunteers were used. Ultrasound examinations were carried
out on Radmer ULTIMA PA and Philips HD-11 scanners in the frequency range of 4-9 MHz. Statistical analysis of
the conducted studies included the determination of the sensitivity, specificity and accuracy of the methods used.
Statistical processing of the obtained data was performed using the statistical package Microsoft® Excel 97 for
computers such as IBM PC. 8 Among children with DDD, 47 (32.9 + 3.9%) were aged 13-16 years, 96 (67.1 + 3.9%)
were aged 17-21 years (p <0.001). In 63 (44.1 + 4.2%) children only stage I was registered, in 49 (34.3 + 4.0%) children
- stage I and Il and in 31 (21.6 + 3.5%) - I, 1T and III stages of degenerative disc disease. In stage I, the number of
adolescents was 31 (21.6 + 3.5%), young adults 32 (22.4 + 3.5%); in stage II 38 (26.6 + 3.7%) and 11 (7.7 + 2.2%); in stage



I1 27 (18.9 + 3.3%) and 4 (2.8 + 1.4%), respectively. Degenerative changes were recorded in 307 discs - of which 199
(64.9 + 2.7%) were among adolescents, 108 (35.1 + 2.7%) were young adults (p <0.001). Changes within the nucleus
pulposus (stage I) were recorded in 202 (65.8 + 2.7%) discs - of which in 119 (38.8 + 2.8%) discs in young adults and
83 (27.0 + 3.7%) in adolescence (p <0.001); Stage II osteochondrosis was diagnosed in 74 (24.1 + 2.4%) discs - of
them in 53 (17.3 + 2.2%) in young adults and 21 (7.8 + 2.2%) in adolescents ( p <0.01); Stage III was noted in 31 (10.1 +
1.7%) discs - of which in 27 (8.8 + 1.6%) in young adults and 4 (1.3 + 0.6%) in adolescents (p <0.001), respectively. To
assess the degree of degenerative changes in the IVD, the frequency of occurrence of the following
ultrasonographic symptoms was studied: smallfocal or large-focal heterogeneity of the NP, displacement of the
hyperechoic NP posteriorly, disappearance of the border between the NP and FR, thinning of the FR, the presence
of intermittent FR images, the degree of protrusion of the disc into the vertebral chanal (VC), localization of
protrusion or hernia inside VC. The analysis of the results of the study showed that in terms of the frequency of
development of degenerative changes, the first place is taken by the L4 - L5 disk, the second - by the L5 - S1, and
the third by the L3 - L4. In young adults degenerative changes in these discs occur with a high reliability (p < 0.001)
more often than in adolescents. It was found that in hypersthenics degenerative changes often develop in disks L4
- L5 and L5 - S1, in asthenics - in L2 - L3 (P < 0.01). 9 For stage I of DDD, the most characteristic are the posterior
displacement of the hyperechoic NP towards the FR (68.1 + 4.3%) and the macrofocal heterogeneity of the NP (63.9
+ 4.6%) in the young adults and an increase in the echogenicity of the nucleus pulposus (59.0 + 4.5%) in
adolescence. There were no significant age-related differences in the ultrasound parameters of IVD and VC. When
comparing the mean values of IVD and VC parameters in patients with stage I of DDD and comparative group (CG),
the greatest difference was in the area of VC, which was 202+9.8 mm2 and 223+11.3 mmz2 , but the difference was
statistically insignificant.
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