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Bectyn. [ns ob6rpyHTOBaHOro CynoBO-MEAMYHOro
BU3HAYEHHS CTYMEHS TSXKOCTI TiNECHUX YLIKOOXEHb
NnocTpaxaanux i3 HeycknagHeHUMW TpaBMamMu LUUIA-
Horo Bipainy xpe6Ta (LLUBX) HeobxigHMM € KoMmek-
CHe OOCNIOXEHHS TPABMAaTUYHNX YLLIKOAXKEHb CTPYKTYP
LUNAHUX CErMEHTIB (MiXXXpebLueBnx ANCKIB, Kancyn cy-
rno6is, 3B’A3KOBOro anapaTy) Ta napaBepTebpanbHUX
TK@HVH 3 BUKOPUCTAHHAM KITiHIYHUX, PEHTFEHONOMI4YHUX
Ta IHCTPYMEHTaIbHUX METOMIB OOCTEXEHHS Ta ypaxy-
BaHHSA MOpYyLUEHb OKPeMUX YHKLIN i CTaHy 340pO0B’s
ocobuy uinomy [1, 4, 6, 11].

MopyleHHs uepebpanbHOi remoavHamikn 3aima-
I0Tb OOHE 3 NPOBIAHMX MiCLb Y GOPMYBaHHI 3arasibHoro
CTaHy naujieHTa Npu TiNECHUX YLUIKOMAXEHHSX LUMIAHOMO
BioAiny xpebta, OCKiNbKA CRiIbHUA NaToOreHeTUYHNM
dakTop — TpaBma, 3 ii GioMmexaHiYHMMN 0COBNNBOCTS-
MU Ta 6IN3BLKICTIO LLepebpOoBaCKYSIPHUX CTPYKTYP MO-
XYTb BU3HA4YaTN PEaKTUBHICTb CYOVMHHOI CTiIHKM Ta CTaH
€N1aCTMKO-TOHIYHMX BNacTMBOCTEN cyanH. Came Tomy,
naToreHeTUYHUI aHani3 3aranbHuX LiepebdpoBackynsp-
HUX peakLilr y NauieHTiB Npu TiINECHUX YLUKOLAXEHHSAX
wniiHoro Bigainy xpebTta € HeBin'€MHOK CKNaaoBoOO
Cy[LOBO-MEANYHOI OLHKM CTYMNEeHs TAXKOCTI TiNecHuUX
YLWKOOXEHb [7, 9].

BiporigHum KpuTepiemM cynoBO-MeOuyHOI ekcnep-
TU3N CYOVHHUX po3nagiB y BepTedbpobasnispHomMy
GaceliHi 9K Npy NPSMOMY YLLKOOXKEHHI, TaK i BHACNIA0K
pedneKkToOpHUX peakLi € AaHi ynsTpas3ByKoOBOi fonne-
porpadii cyouH wuni, i 3okpema, xpebToBux apTepiii. B
OCTaHHili 4Yac € NPakTU4YHO 0OOB’A3KOBMM NPOBELEHHS
COHOrpadIiyHOro AOCNIOXEeHHSa BCiM NOCTpaxaannum
3 HeyCknagHEeHOo TPaBMOIO LUWIAHOIO Bigainy xpebTta
[2, 8, 5]. HasiBHiCTb ab0 BiACYTHICTb eKCTpaBa3asibHOI
nii Ha xpebToBI apTepii, Lo NpU LbOMY PEECTPYETLCS,
€ BaXIMBMM andepeHLjianbHO-aiarHOCTUYHUM KpuTe-
piEM B OUIHLI MexaHi3My TpaBMMu Ta CTYMEHS TSXKKOCTI
TINECHUX YLIKOAXEHb [2, 5].

BaxnmBe 3HAYEHHS MalTb MOXIMBI MOPYLUEHHS
perynsuii CyauHHOro TOHYCY LEeHTPasibHOro reHesy. B
GinbLIOCTi BUNaakiB MOBa e Npo AVHaMIYHI (y yaci) Ta
MoLLIMPEHi NMePBUHHI ab0 BTOPUHHI peakLuii uepebparnb-
HOi reMogMHamMikm Ta HEMPOPErynaToOpHi peakduii [8].

MeTa pocnig)XeHHs nonsrana y BM3HAYEHHI No-
PIBHAIBHOI iIHGOPMATMBHOCTI GYHKLIOHANBHUX METOLIB
DOCNIOXEHHA Ana NiABULEHHA TOYHOCTI CyAOBO-Me-
OMYHOI OLHKN CTYNEHS TSXKKOCTI TiTIECHUX YLUKOOXKEHb
(TY) wwiiHoro Bigainy xpe6Tta (LUBX).

OO6’ekT i mMeToaM AocnigKeHHs. [ocniokeHHs
npoBeAeHo i3 3anydyeHHsaM 107 ocib, Bktoyaoum n,=64
3 TSKKMM CTyneHeMm TinecHux ywkomxeHb (TC TY) Ta
n,=43 — 0COOW 3 JIErKMM CTYMEHEeM TIJIECHUX YLIKO-
oxkeHb (JIC TY). JocniokeHHs BMKOHaHI Ha eTanax cy-
LOBO-MEANYHOIO  KJTiHIYHOro MOHIiTopuHry (CMKM):
y TepMiH go 14 pni6 nicns oTpyMaHHS TiNeCHUX YLIKO-
okeHb (I etan), yepes 14-28 ni6 (Il eTtan) Ta B TEpMiH
noHapg, 28 pi6 (Il eTan). NMpoBeneHo ynsTpa3BykoBe A0-
CRnigXeHHs 3aranbHoi cCOHHOI apTepii (3CA), BHyTpIL-
HbOi COHHOI apTepii (BCA), cepenHix MO3KOBUX apTe-
pin (CMA), nepefHix Mmo3koBux apTepint (NMMA), 3agHix
MO3KOBUX apTepit (BMA), xpebueBux apTepii (XA) Ta
ocHoBHoi apTepii (OA). JdocnigxeHHsa ocobnnBocTel
MO3KOBOIr0 KPOBOMJ/IMHY BMKOHAHO i3 3aCTOCYBAaHHAM
eKCcTpa- Ta iHTpakpaHianbHOi gonnneporpadii Ha ana-
paTi «Sonodor» ¢dipmn «Sonotekhnic» (HimewunHa) [9].
OujiHKy (yHKUIOHaNbLHOro ctaHy cyamH 'M 3a gaHumun
PEl (komnnekc umdpoBoi GioiMneHaaHCHOI peone-
Tnamorpadii «Regina» HIMM «DX-Cuctembl») BUKOHA-
HO MPW NOPIBHSAHI ABOX rPyn MaLiEHTIB 32 HACTYNMHUMU
OCHOBHVMM MOKasHukamu: peorpadidHunin iHaekc (1;)
— MOKa3HWK, WO XapakTepuadye iIHTEHCUBHICTb KPOBO-
HanoBHeHHs 'M; TpmBanicTb aHakKpPOTUYHOI da3u PIAI
(a, €) —yac BNPOAOBX AKOro BiAOyBaETLCS PO3TAryBaH-
HS1 CTIHKM CYAMH KPOB'I0 Yy apTepianbHOMY pychi 6e3no-
cepenHbo MiCNs CKOPOYEHHSAM cepus Ta Bigobpaxae
CTaH CyAMHHOroO TOHYCY apTepiasbHOro pycna; Moayib
npyxHocTi (U ) — cniBBiAHOWEHHS aHakpoTMYHOI (asu
[0 TPMBANOCTI cepueBoro umkny (o/T); AMKPOTUYHUIA
iHoekc (DI) — Binobpaxae cTaH TOHyCy ApibHUX apTepil
Ta apTepion Ta xapakTtepuaye nepudepinHmnm CyanHHnm
onip; AiacTonivyHni iHaekc (1) — xapakrepnaye cTaH Bia-
TOKY KpoBi Big, M, a TakoX TOHYC BeH Ta BeHyn. Komri-
nekc crabinorpadiyHnx MeToamk BUKOHAHO Ha npunagi
— cTatorpadi, 40 cknagy SKoro BxoasTb koMmn’'ioTep 3
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BiONOBIAHUM nporpamMHUM 3abe3neyvyeHHsM Ta cne-
uianbHa OGiomexaHiyHa nnatdopma. Y BiANOBIAHOCTI
0o metoauvku, Bnponosx 30-40 ¢ peecTpyBanocCh no-
JIOXEHHS NpoekLii 3aranbHOro ueHTpy mac (3UM), ii
3MIiLLEHHS BIAHOCHO NPSMOKYTHOI CUCTEMM KOOPAUHAT
(ppoHTaNbHIM Ta caritTanbHin NAOLWMHAxX) NP BilbHOMY
CTOSIHHI Ha OBOX HOrax, a TakoX HaBaHTAXEHHS HUXKHIX
KiHLIBOK Ha nepepHi Ta 3agHi ix Big4inn, KoediuieHTn
CTIMHOCTI Ta koediuieHTn KonnBaHHA Tina. B npoueci
[OCHiaXeHHs OyN10 BUBYEHO CTaH GyHKLT NiATPMMaHHSA
BEPTMKAJIbHOIO MOJIOXXEHHA METOAOM KOMIM IOTEPHOI
ctabinorpadii y 82 oci6 3 TY LLIBX Ta 6inaxpebueBux
CTPYKTYP.

[Mpn BUKOHAHHI OOCRIOXEHHS 3aCTOCOBAHO KJliHi-
KO-CTaTUCTUYHI METOAM: BapiauiiHa cTtaTucTuka, iMo-
BiPHICHMI PO3NOAIN KNiHIYHNUX 03HaK 3 OLLIHKOK AOCTO-
BiPHOCTI pe3ynbTaTiB; BAKOPUCTOBYBANUCS NiLleH30BaHi
nporpamHi nponyktu («STATISTICA», <EXCEL» 3 nopat-
KOBWUM Habopom nporpam) Ha NMEOM [10].

Pesynbratn pocnipkeHb Ta X 0OroBOpPEeHHS.
Y3aranbHeHuIn aHani3 naTtepHiB CyOAUHHO-pednekTop-
HUX peakuir Ta ix ynsTpacoHorpadiyHux iHAMKaTopis
Ha eTanax MOHITOPUHIY CBIOYNTb NPO MOPYLUEHHS pe-
ryNSTOPHUX MEXaHi3MiB LIeHTPanbHOro reHesy y ocid 3
TCTY. 3okpema, Ha | etani KM y nauienTiB 3 TCTY, Ha
BiAMiHY Big, nauieHTiB 3 JICTY, BUSIBNEHO 3POCTaHHS
(p<0,05) UMpPKYNATOPHOro onopy y 6aceHi KPoOBOMNOC-
TauaHHs CMAT, 3MAT, XAT, OAT npu ogHovacHomy
3MeHLeHHi (p<0,05) makcuMasnbHOI LWBWAKOCTI KPOBO-
nanny y 3CAL, BCA! Ta ii 3poctaHHs (p<0,05) B XAT
Ta OAT, wo no-nepLue, AEMOHCTPYE AMUCOLIaTUBHUN
xapakTep KpoBo3abe3neyeHHs!, a No-gpyre — Npu3Bo-
OVUTb OO MOPYLUEHHS KPOBOHAMOBHEHHA MO3Ky. [pun
LbOMY 3POCTaHHA MiHIMaJIbHOI LUBUAKOCTI KPOBOMJIN-
Hy y BCAT 1a XAT (npw i ameHwenHi y 3CAL) Bnnusae
Ha 3POCTaHHS CUCTOJIO-AjaCTOMYHOro KOe®IilieHTy B
3MAT Ta XAT, L0 HOCUTb KOMMEHCATOPHWI XapakTep.
Otxe, Ha | eTani KMy oci6 3 TCTY, Ha BiaMiHy Bif, ocio
3 JICTY, mae micue pyHKUiOHanbHa HEY3rogKeHICTb Cy-
OVHHUX peakLii, Wo MOXHa TpakTyBaTu K MOPYLUEHHS
LLEHTPaNIbHUX MEXaHi3MIiB perynsuii CyouHHOro TOHy-
cy. Ha ll etani KM y oci6 3 TCTY BUSIBNEHO 3MEHLUEHHS
LMPKYNSTOPHOro onopy y 6aceiiHi CMAL ta MMAY, Topi
sk y 6aceiiHax SMAT, XAT ta OAT BiH 3anuLuascs BUCO-
KM abo i Hagani 3pocTaB (p<0,05). Lie BinbyBanocs 3a
paxyHOK 3MEHLLEHHS LWBUAKOCTI KPOBOMMHY y 6aceit-
Hi CMAL npwn 36epexeHHi MaKkcUManbHUX MOKa3HWKIB
kpoBoruHy y 6aceiiti XAT ta OAT. |, He auBRAYNCH Ha
ue, inoekc nynbcaii y MMAL, 3MAJ ta OAJ gocToBip-
HO 3HMXyBaBcs (p<0,05). Cnig 3a3Ha4YNTH, LLLO 3HUXKEH-
HA y naujenTiB 3 JICTY (p<0,05) cuctono-giactoniyHo-
ro KoediuieHTy Ta 3POCTaHHA LUMPKYISTOPHOro Onopy
y 6aceitni CMAT, a Takox LUBUAKOCTEN KPOBOMIUHY Y
6aceiini 3CAJ nuLe ninTBepAXye 3aranbHi NPosiBY No-
pyLUEHb MEXaHI3MY Perynsuii CyAuHHOro TOHYCY.

IHTEHCKBHICTb kpoBOHanoBHeHHss M npu TCTY,
K MOXHA AiNTUN BUCHOBKY 3 OMHAMI4YHUX 3MiH peorpa-
divyHOro iHgekcy (la, Owm), xapakTepuayBanacsa Makcu-
MaJibHOO AMHAMIKOIO (3i 3MmiHoto |, Ha 18,0-20,0 %) Ha ll
etani KM, Togj ak npun JICTY - uj 3miHn 6ynum oocToBIp-
HO (p<0,001) MeHLI BMpa3Hi. 3Baxatoym Ha HanOINbLL

BMpPa3Hi 3MiHM peorpadiyHOro onopy y MauieHTiB 3
TCTY came y OKUMMITO-MacTOiganbHOMY BiABEaEHHI,
MOXHa LiATN BUCHOBKY LLOOO KOOPAMHATHOI Tonorpa-
dii nocToBIpHO GiNblU iIHTEHCUBHOIO KPOBOHAMOBHEH-
H. AHani3 CTaHy CYAMHHOrO TOHYCY apTepiasibHOro
pycna 3a Noka3HUKOM TPMUBANOCTiI aHAaKPOTUYHOI dasn
(a, c) BusiBMB, WO Ha | etani KM nauieHTn nopisHioBa-
HUX KNIHIYHUX rpyn BXe Ha MOMEHT TY manu goCTOoBIp-
HO MeHwy (p<0,001) nogaTnMBICTb CYAMHHOI CTiHKK
[0 PO3TAryBaHHA Mig, BNJAVMBOM KPOB’SAHOIO TUCKY (Mpwu
TCTY Big (0,120+£0,004) ¢ oo (0,131+£0,004) c; npu
JICTY Big (0,100+0,003) c o (0,110+0,003) c).

Ha Il etani KM cyanHHuiA ToHyC y nauieHTiB 3 TCTY
XapakTepusyBaBCcs 3MeHLUeHHSaM, Toai sk npu JICTY
— cTabinbHicTio; a Ha lll etani KM - y nauieHtn 3 TCTY
XapakTepudyBaiMCb CENEKTUBHUM (Y OKLMMITO-Mac-
TOifanbHOMY BiABEOEHHI) BiOAHOBNEHHAM CYAWHHOIO
TOHyCY. HaBefeHe CBigyYnTb Ha KOPUCTb 3HAYHOI NaTo-
reHeTUYHOI PONi CYANHHO-pednekTOpHUX peakuin My
dopmyBaHHsa TCTY. PeorpadiyHnini Moaynb NPY>XXHOCTI
(enactnyHocTi) cyamH (U — CniBBiAHOLEHHS TPMBANOC-
Ti aHaKPOTUYHOI ha3m A0 TPUBANOCTI CEPLLEBONO LMKIY,
o/T) npn TCTY xapaktepu3yBaBcs 4OCTOBIpHO (p<0,05)
Oinbll BUCOKMMU 3HAYEHHAMU Ha ycix eTanax KM. Tak
Ha | eTani BiH ctaHoBuMB Npu JICTY - (14,3+0,5) %, npu
TCTY - (17,3+£0,4) %, p<0,001; Ha Il etani KM - Bigno-
BioHO (14,0+0,3)% T1a (16,7+0,3) %, p<0,010; y BiO-
naneHomy — (14,8+0,3)% Ta (18,2+0,3) %, p<0,001.
AHania peorpadiyHoro nokasHumka — AiacToNiYHOro
iHoekcy (l,, %) Ha etanax KM nauieHTiB 3 TinecHumu
YLWKOOXKEHHAMUW LUMIAHOMO Bigainy xpebTa, SKum xapak-
TEPU3YETLCS CTaH BIATOKY KPOBi Ta BigoOpaxaeTbcs
TOHYC BEH W BEHYJ, BUSIBUB LLO Yy nauieHTiB 3 TCTY pia-
CTONIYHWI iHOEKC AO0CTOBipHO 6yB BuwMM (p<0,001).
Tak, Ha | etani KM uelt inoekc ctaHoBuB: npu TCTY —
(69,3+1,9) %, npu JICTY - (56,4+1,6)%; Ha Il eTani
BianoBiaHo (66,0+1,5)% Ta (54,0+1,4)%; Ha Tpe-
TeOMY — (71,9+1,8)% T1a (59,4+1,8)%. Omxe, MOXHa
OiATN BUCHOBKY, Lo npu JICTY BiATOK KPOBI Yepes BEHU
i BEHY/IM He 3MiHIoBaBcs, Toai Ak npm TCTY — maB micue
NEePBUHHO BiNbLL BUCOKMIA TOHYC BEH Ta BEHYs Ta Ha
etanax KM BusBneHo noro goctosipHe (p<0,001) 3poc-
TaHHSA (Hacamnepeq y oKuMniTo-MacToiganbHUX Bigse-
neHHax PEDN).

IunHamika peorpadiyHOro koediuieHTy acumeTpii
CBiAUNTb, WO Yy nauieHTiB 3 TCTY Ha ycix eTanax KniHiy-
HOrO MOHITOPUMHIY Mana Mmicle [oCcToBipHO (p<0,001)
OinblLl  BUpasHa acuMeTpia KPOBOHAMOBHEHHSA. Lle
MOXHa MOSCHUTU NNLLIE HasBHICTIO Oinbll BUPA3HOro
cTtpycy 'M. Came ueit peoeHuedanorpadiyHmin kpute-
pili MOXe CBIgYNTU NPO Binbll HECNPUATINBUIA BNINB
OGioMexaHik1 MOLIKOOXKEHHSI HA HEMPO-CYONHHI CTPYK-
Typy i GyHKUiSX uepebpanbHoi remoamHamiku. Mpu
LLbOMY 3a3Ha4aeMOo, LLLO Y NALEHTIB NOPIBHIOBAHUX MRy
KNiHIYHO Ta iIHCTPYMEHTAIbHO OYNM BUKIIOYEHI BUMaaKu
YyepenHo-MO3KOBOiI TpaBMU, K Takoi, WO BigMoBigae
Cy4yaCHUM KJiHiYHUM npoTokonam. To6To, MoBa € nae
NPO OOK/iHIYHI (3 NO3ULIN TpaaULINHOI HeBPOJOrii Ta
Henpoxipyprii) NposiBK, sKi CNig, TpakTyBaTn K NPOsiBU
ctpycy M.
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3rigHO OTPMMaHUX AaHUX, 3HAYUMUMUK O OLHKN
TSAXKOCTI TiINECHUX YLUKOOXXEHb LLUMIHOrO Biaainy Ta Oi-
BepTebpanbHUX CTPYKTYP XpebTa nokasHmkamu ctabi-
norpadii € koediuieHT koamBaHHa 3LIM Ta nokasHuKm
nepepo3noaisly 3arajlbHOro HaBaHTaXEHHS Macu Tina
Ha cTtonu. Tak, npn TCTY koediuieHT konmBaHHs 3LM
ctaHoBmB (19,3+£1,2) MM, WO OOCTOBIPHO OinbLue,
Hixx npu JICTY - (16,0+1,1) MM Ta NpakTU4HO BTPMUYI
OinbLue, HixX B rpyni koHTpomo — (5,0+£2,5) mm. Cnig
3a3HauynTKn, WO BUSB/IEHA HAMKW 3aKOHOMIPHICTb nepe-
pO3noainly HaBaHTaXXEHHS Ha CTOMU € ANdEPEHLLNHO-
OiarHOCTUYHOIO O3Hakow npu ouiHui CTTY, ockinbkun
nvwe npu TCTY mano micue goctosipHa (p<0,05) acu-
MeTpist HaBaHTaXeHHs Ha cTonu i, akLwo npw JICTY BoHa
Oyna BiocyTHs, To npu TCTY HaBaHTaXeHHs Ha niBy
ctony ctaHoBwuno (41,4+2,3) %, Ha npay (58,6 +2,3) %
macwu Tina.

BuBuyeHHs dyHKUiOHaNbHOI ONOpo3aaTHOCTI HUX-
HbOIrO JIOKOMOTOPHOrO CerMeHTy 3anexHo Big CTTY
LUNIAHOT O BiAAiNYy Ta BiANoBiAHMX 6insxpebLeBnx CTPyK-
Typ XpebTa BUSIBUO, WO Y OCiO 3 TINECHUMMW YLLIKOAXEH-
HAMKW Mano Micue 3miweHHsa 3LM, gk npu CTOSHHI Ha
nBox Horax (Bick X — (5,3+£0,6) mm, Bicb Y — (23,9+2,4)
MM), TaK i mpy onopi Ha nisy Ta npasy ctonu. CyaoBo-
MeOuYHe 3HAYEHHS LX MOKA3HUKIB NOASrae B TOMY, LLO
y pasi ywkomxeHb LLIBX — mae micue 3MilLeHHS LeHTpy
Mac, K 3aranbHuii NPosB PYHKLiOHANBHMX MOPYLUEHb
HMXXHBOIO JIOKOMOTOPHOIO CerMeHTy. Y UMX nauieHTiB,
TakoX BUSIBIEHO AOCTOBIPHE 3MEHLLEHHS KoedilieH-
TiB CTiNKOCTI, K Ha aBox Horax (0,69+0,03, B HOpMi —
0,91+0,083), Tak i OKPEMO Ha KOXHilh 3 HMX. BignosigHo,
3MIHIOTLCA | KOEILIEHTN HAaBaHTAXEHHS, WO MOXe
OyT1 NPOSIBOM 60JIbOBUX CUHAPOMIB Y CUHOPOMY Mi-
odacuianbHOi ANCHYHKLLT.

OpgHnM i3 3aBOaHb HaWoOro AOChigxXeHHs Oyna
pPaHHSA AjarHoCTVMKa MOpyleHb MNiATPUMAHHS BEPTU-
KaNbHOrO MOJIOXEHHS Yy OCIO 3 TiNeCHUMU YLIKOLAXEH-
HamMu LLIBX Ta napaBepTebpanbHUX CTPYKTYP A5 BU-
SIBNIEHHS BiAXWIEHb HENPOPEryNATOPHNX NPOLLECIB, O
3abe3nevyoTh MiATPMMAHHA CTanoro BEePTUKaNbHOMO
MOJSIOXEHHS Tina.

Binomo, o 36epexeHHs BePTUKaSIbHOrO NMOJIOXEH-
HS € Y3roXeHOK B3aEMOJIEID KislbKOX aHanisaaToOPHUX
CUCTEM, NMPW LLbOMY CTYMiHb iX y4acTi — piBHUTbLCS Ta 3a-
JIEXUTb Bif, BNAMBY BHYTPILLUHIX Ta 30BHILLHIX PakTopiB,
OOHWNM i3 HUX € HaSABHICTb TiINNIECHUX YLIKOOXEHb 3 Bif-
nosigHoto peakuieto LIHC. OgHak, sk BUSIBNEHO Y HaLLO-
My OOCHiOXeHHi, Takoi Mobinisauii y oci6 3 TinecHuMu
yuwkomxkeHHamMun LLBX Ta BignoBiaHux binaxpebueBmx
CTPYKTYpP HE CNOCTEPIratoTbCs.

3rigHO 3 HawWMMM JaHUMMK, NOKa3HUKU NPOeKLii
3LUM Ha nnoui onopu 3HaxoaaTbCs Y HENiHIMHUX CNiB-
BiAHOCUHAXxX 3 rpajauiaMm CTyneHsa TAKKOCTI TiNEeCHUX
ywkoaxxeHb. Came Tomy, po3TawlyBaHHs npoekuii 3LM
Ha niouty onopu 6yno HeogHopiaHUM. Llein ¢peHomeH
LOEMOHCTPYE HENIHINHY 3aNeXHICTb MiX akTMBi3aLielo
LUHC Ta nokasHukamm CTaTto-n0KOTOPOHOi @YHKLIO-
HanbHOI cumeTpii. OTxe, pi3Hi piBHi akTmBizauii LLHC
nig BNAMBOM TinecHux ywkogxeHb LLIBX Ta Bignosig-
HUX BiNAxXpebLEeBUX CTPYKTYP MOXYTb CYrNpOBOXYBa-
TUCS PIBHOMAaHITHUMK NaTTepHamMm po3noainy 3LUM Ha
MaoLWji onopu, 4TO MoXe OYyTU BUMKOPWUCTAHO Yy SIKOCTI

Cy[0BO-MeAMNYHUX KPUTEPIIB OLLIHKM CTYMNEHS TAXKOCTI
TiNECHUX YLUKOOXEHb.

3a acuMeTpuYHICTIO nokadHukiB cTabinorpadii
MO>XHa AiarHOCTyBaTW MPUXOBaHi MOPYLUEHHS peryns-
Lii Mo3M Ta HasiBHICTb KONMBaHb rnepemiweHHs 3LUM
Ha oW onopu y ¢GpoHTanbHOMY Ta caritajibHOMYy
Hanpsamkax. Lle e HenepeciyHO 3Ha4YMMUM Ons Cyno-
BO-MeAunyHoi ouiHku CTTY LLUBX, ocobnuneo y pasi au-
HaMIYHOro KOHTPOJIIO LMX NOKa3HWKIB Ha eTanax cyano-
BO-MeAu4YHOro gocnimkeHHs. OgHuMm i3 MeTofis, Lo
[03BOJIIE BUSIBUTU CTYMiHb MPUXOBAHMX MOPYLLUEHb NPU
YWKOOXEHHSAX LLIBX € BMBYEHHS NepexigHoro npouecy
Bi[, CTOSIHHS! 1O XOiHHS.

BucHoBkuU.

1. Mpwu pigHmux 3a CTTY wwuiiHoro Bipainy xpebta
Ta BiONOBIAHOI NapaBepTebpanbHOI OiNAHKN BUSABIEHI
BiAMiHHI  COHOrpadiyHi MokKa3HMKK, Ccepen,  SAKUX
HabinblW iHGOPMATUBHUMU € OYHKLIOHANBHI 3MiHK
3MA Ta XA.

2. AHania @yHKUiOHaNbHUX PO3NafiB KPOBOMIMHY
BUSIBUB, WO CYOVHHO-PedNeKTOpHI peakuii npu yul-
KOOKeHHAX LLIBX matoTb andepeHuinHo-aiarHoCTuYHe
Ta MNPOrHOCTUYHO-EKCMNEPTHE 3HA4YeHHs; 3’COBaHO,
WO Hanmbinbw iHpopmMaTMBHUMKU Ansa ouiHku CTTY e
remoguHamivyHmi ctaH 3CA, BCA ta XA.

3. Mpu TCTTY LLBX Ta BignosigHnx dinaxpebuesunx
CTPYKTYp BUsiBNeHa 3HauHa (p<0,001) acumeTtpia no-
noxeHHs npoekuii 3LLM no noyatky pyxy (nposiBnsi-
nacb 3MmiweHHaM 3UM y dpoHTanbHii nnowyHi Ha
(14,0£2,1) mm, B caritanbHin — (33,2+£4,3) mMm) Ta
MEHLL BMpa3Ha aCMMeTPId Npu Nepexoai Big, CTaTu4Ho-
ro BEPTMKAIbHOI O MOJIOXEHHS A0 ANHAMIKU (XO4IHHS);
CMiBBIAHOLLEHHS BUCOTU NiAgAoOMy TPaAeKTOPIi cknaaano
B cepenHbomy (0,74+0,07) oga.

4. Mpu CCTTY LUBX Ta BignoBigHnx 6insxpebdueBux
CTPYKTYp BUSIBIEHO QACUMETPIEID  CTATO-JIOKOMO-
TOPHOrO MpOLECY Npu MEPBUHHO (40 MNo4aTKy PyXxy)
OinbLL cMMeTprYHOMY po3TallyBaHHi 3LIM. BogHouac,
KOe®ILIEHT BiOHOLIEHHS BUCOTM TPAEKTOPIi 3POCTaH-
HSl MokasHuka nepewmiwernHs 3UM (h,) npu nepexopi
Bifl CTATUKWN (CTOSIHHS) 00 OMHAMIKM (XO4iHHS) CKnaaae
0,88+0,11 om. Ta He BigpisHseTbcsa (p=0,05) Big
TakkocTi TY LWBX (BignosigHi koediuieHTn CcTaHoB-
nate 0,78+0,09 ta 0,90+0,06). KoediuieHT cTaTo-
JIOKOMOTOPHOI MPOCTOPOBOI aganTalii AEMOHCTPye
TEHOEHLIIO 4O acuMMETPIi Ta, B LiSIOMY BiH OEL0 MEeHL
BUPasHuii, Hixk npy TCTY (Tskkuia cTyniHb — 0,74+0,07,
nerkmn — 0,86+0,08, p=0,05).

5. Npn JICTTY LLUBX Ta BignosigHux 6inaxpebueBux
CTPYKTYpP BUSIBNEHO Aewo Ginbwe 3MmiweHHs 3UM vy
caritanbHin, HiXX Y PPOHTaNbHIN NNOLWWHI (BIANOBIAHO
17,7£5,4) mm Ta (10,2%2,3) mm, p=>0,05); npu ubomy
3MiweHHs 3LUIM y caritanbHii nnoLwmHi 6yno 4OCTOBIPHO
(p<0,05) MeHwwuMm, HixX npyn TCTY. KoediuieHT cTaTo-
JIOKOMOTOPHOiI MPOCTOPOBOI aganTauii ong  pisHMX
CTOPIH — CUMETPUYHUIA Ta HA CTOPOHI YLUKOOXKEHHS
LOCTOBIPHO BiOpI3HABCS Big, aHANOr4yHOro nokasHuka
rpynu oci6 3 TCTY LLUBX.

6. Y TepmiH oo 14 ni6 nicna TiNEeCHUX YLWKOOXKEHb
Mae MicLe 3pOCTaHHS iIHTEHCUBHOCTI Ta GOPMYBaHHAM
acuMeTPii KPOBOHAMOBHEHHSA 'M 3a paxyHOK 3MEHLLEH-
HS1 eNaCTUYHOCTI APiIOHMX CYAMH Ta 3POCTAHHAM TOHYCY
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apTepin i apTepion (TOHYC BEH Ta BEHYJ1 HE 3MIHIOETBCS)  Ta apTepion, MOXHA AiNTU BMCHOBKY, LLO BU3HaYallb-
MPU OJHOYACHOMY 3HWXEHHI MOAATAMBOCTI CYOMHHOI  HUMW HECNPUATINBAMYK reMoavHaMidHMu dakTopa-
CTiHKM [0 Aunatauii. Buxofsum i3 CUCTEMHOCTI umx MW Ha LUbOMY eTani Cya0BO-MeANYHOI OLIHKN CTyneHs
MPOSIBIB, MOXHA LTV BUCHOBKY, LLO aHanoriyHi 3miHy  THXKKOCTI TNECHUX YLLIKODKEHb € TOHYC BEH Ta BEHYI.
BifOYBAIOTLCA | Y KPOBOMOCTAaYaHHI nNapasepTebpasib- 8. Y TepmiH novas 28 A6 nicna TinecHux yw-
HUX TKAHWH Y BIANOBIAHNX AINAHKAX XpebTa. KOZXEHb Mae MICLEe aCUMETPIs KPOBOHAMOBHEHHS
7. Y TepMin 14-28 0i6 nicns TINECHYX ylKomkeHy  CYAMHHOT MEPEXi, 3pOCTaHHs TOHYCY IpibHMX apTepion

Mae Micue 36epexeHHs1 acMMeTpii KPOBOHAMOBHEH Td apTEpiAl 3i 3MEHLEHHAM IX eMOAMHAMIMHO-
W N P . Pl kp enacTUyHMX BNacTUBOCTEN Ta, y NiACyMKy, GOpMyBaH-
HS CYOMHHOI Mepexi, nogasnblle 3pOCTaHHA TOHYyCY

- X HSl BEHO3HOI He,OCTaTHOCTI.
apTepii Ta apTepion, NepBMHHOrO pearyBaHHs BeH MepcnekTMBM NoAanbluMX AO0CAIAKEHb MOB’s-

Ta BEHYN (3POCTaHHs ix TOHYCY) Npy GOPMYBaHHI LWE  3api y 06GrPYHTYBAHHI y3aranbHEHOrO anropuTMy Bu-
MEHLUOI NOAATANBOCTI CYAUHHOI CTIHKM A0 Aunatauii.  kopucTaHHsA nepeniyeHnx MeToaMK Ha eTanax CyaoBO-
3Baxatoum Ha Te, Wwo npu TCTY, Ha ubOMy eTani 3pocTae  mMeamyHoi oujHkM CTTY, 9K OOMOBHEHHS [0 iCHYIOYOI
€NMaCTUYHICTb APIBHMX CyaVH Ta TOHYC OPiOHUX apTepili  TEXHONOrIii ekcnepTnau.
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YAK 340. 6:616. 833. 18-002-001-079. 6

HANMPAMKU YOOCKOHAJNIEHHA Cy00BO-MEONYHOIO BUBHAYEHHYA CTYNEHYA TAXKOCTI TUTIECHUX
YLWKOOKEHb LUMAHOIO BIAATY XPEBTA TA MAPABEPTEEPAJIbHUX CTPYKTYP

MeweHko O. M.

Peslome. MeTta gocnigXeHHs nonsrana y BU3HAYEHHI NOPIBHANbHOI iHOOPMATUBHOCTI DYHKLOHANBHUX Me-
TOLIB OOCNIOXEHHSA AN NiABULLEHHSA TOYHOCTI CYA0BO-MEAVNYHOI OLHKM CTYMNEHHA TAXKOCTI TiIECHUX YLIKOOXEHb
LnitHoro Bigainy xpeobTa.

3a pegynbratamu KiiHiYHUX CyA0BO-MeONYHNX AOCNIIKEHb 3 BUKOPUCTAHHAM TPAHC KpaHiasbHOI AOMNmiepome-
Tpii, peoeHuedanorpadii Ta ctabinorpadii BU3HaveHi iHpopMaTMBHI MOKa3HMKM A1 YAOCKOHANEHHS! BUBHAYEHHS CTY-
MeHs TSXKKOCTI TiNIECHMX YLUKOMXKEHb LUMIAHOIO Biaajiny xpedTa Ta napaBepTedbpasnibHNX CTPYKTYP.

Knio4oBi cnoBa: cynoBo-meauyHa ekcnepTnaa, TieCcHi YLUIKOOXKEHHS, LUMNHWIA Bioain xpeobTa.

YOK 340. 6:616. 833. 18-002-001-079. 6

HAMNPABJIEHUS1 COBEPLUEHCTBOBAHUSA CYOEBHO-MEOULUUWHCKOIO ONPOEQJENEHNA CTENEHU
TSOKECTU TENNECHbIX MOBPEXXAEHWUN LLEAHOIO OTAEJIAMNO3BOHOYHUKA U MAPABEPTEBPAJIbHbIX
CTPYKTYP

MeweHko A. M.

Pesiome. Llenb wnccnepoBaHus 3akiioyanacb B ONMpPeneneHnun CpaBHUTENbHOW  MHOOPMATUBHOCTU
dYHKUMOHANbHbIX METOL0B UCCNeaoBaHMUSA s NOBbLILLEHUS TOYHOCTU CyaeOHO-MEeaNLIMHCKOM OLEHKN CTeneHu
TAXKECTU TENECHbIX MOBPEXAEHNI LLENHOIO OTAENA MO3BOHOYHMKA.

368 BicHuk npo6nem Gionoriti meanunHu — 2013 — Bun. 4, Tom 1 (104)



CyAOBA MEOAVULUUHA

Mo pe3ynbraTam KNMHUYECKNX cyaebHO-MeaNLNHCKMX UCCIIEA0BaHNN C MCNOJIb30BAHMEM TPaHCKPaHNanbHOM
JonnnepomeTpun, peosHuedanorpadum n ctabunorpadumn onpeaeneHsl MHOOPMaTUBHbIE NOKasaTenu ayis co-
BEPLLEHCTBOBAHMS Npouecca onpeneneHns CTeENeHn TAXECTU TENECHbIX MOBPEXAEHUN LWeHOro otaena no3eo-
HOYHMKa 1 NapaBepTebpanbHbIX CTPYKTYP.

KnioueBble cnoBa: cynebHO-MeaMUMHCKas 9KCMepTu3a, TeNleCHble MNOBPEXAEHUS, LWEenHbIA  OTaen
MO3BOHOYHMKA.

UDC 340. 6:616. 833. 18-002-001-079. 6

Ways of Improvement of Forensic Identification of the Severity of Bodily Harms of Cervical Spine and
Paravertebral Structures

Peshenko O. M.

Abstract. The purpose of the research was to define the comparative information value of functional methods
of research to increase the accuracy of forensic identification of the severity of bodily harms (BH) of cervical spine
(CS).

Materials of the research. 107 individuals, including n,=64 individuals with severe degree of bodily harms (SD
BH) and n,=43 individuals with slight degree of bodily harms (SLD BH) were involved into research. The researches
have been carried out at the stages of legal medical clinical monitoring (LMCM): within the period to 14 days after
being bodily harmed (I stage), in 14-28 days (Il stage) and within the period of over 28 days (lll stage).

Results of the research and their discussion. Generalized analysis of patterns of vascular-reflex phenome-
na and their ultrasonographic indicators at the stages of monitoring demonstrates the dysfunction of regulatory
mechanisms of central genesis of individuals with SD BH. Particularly, at the | stage, a functional incoordination of
vascular response was observed in individuals with SD BH, as opposed to individuals with SLD BH, which may be
considered as dysfunction of central mechanisms of vascular tone. At the Il stage of clinical monitoring a decrease
of circulatory resistance in the basins of medial cerebral arteries (MCA) and anterior cerebral arteries (ACA) was
detected in individuals with SD BH, whereas in the basins of posterior cerebral arteries (PCA), vertebral arteries (VA)
and basilar artery (BA) it remained high or was increasing (p<0,05). It occurred due to decrease of blood circulation
in the basin of MCA, while the maximal indices of blood flow in the basins of VA and BA were preserved.

At the Il stage of clinical monitoring the intensity of brain blood filling in SD BH was characterized by the maxi-
mum dynamics, whereas in SLD BH these changes were clearly (p<0,001) less evident. At the Il stage of clinical
monitoring the vascular tone in the patients with SD BH was decreased, whereas in SLD BH it was sustained; at the
Il stage of clinical monitoring a selective restoration (in occipitomastoidal lead) of vascular tone was observed in
patients with SD BH. The abovementioned data give evidence in favor of significant pathogenetic role of vascular-
reflex responses of brain during SD BH. Rheographic module of flexibility (elasticity) of vessels in SD BH was char-
acterized by the clear (p<0,05) higher indices at all stages of clinical monitoring.

The dynamics of rheographic asymmetry parameter indicates that more evident asymmetry of blood filling was
clearly (p<0,001) observed in patients with SD BH at all stages of clinical monitoring. It can only be explained by the
occurrence of more evident brain concussion. It is the rheoencephalographic criterion that can indicate about more
unfavorable effect of biomechanics of injury on neurovascular structures and functions of cerebral hemodynamic.
At the same time it was reported that cases of craniocerebral trauma, as such that meets the state-of-the-art clinical
protocols, were clinically and instrumentally excluded in patients from comparison groups. That is, what is at issue
is the pre-clinical (from a position of traditional neurology and neurosurgery) presentations, which should be treated
as signs of brain concussion.

According to received data, significant for estimation of the severity of bodily harms of cervical spine and para-
vertebral structures of spine, the coefficient of oscillation of general center of mass (GCM) and indices of redirec-
tion of general body weight load onto the feet are the indices of stabilography. It has been proved that according
to asymmetry of stabilography indices it can be diagnosed hidden disorders of postural regulation and occurrence
of oscillation of shifting of GCM onto the bearing surface in the anterior and sagittal directions. This is crucial for
forensic identification of bodily harms severity (BHS) of CS, especially in case of dynamic control of these indices
at the stages of forensic medical investigation. One of the methods, which allow detecting a degree of hidden dys-
function in CS injuries, is the study of transitional process from standing to walking.

Conclusions. In various BHS of cervical spine and corresponding paravertebral aspect the distinct sonographic
indices were detected, among which the most informative were functional changes of PCA and VA.

The analysis of functional disorders of blood flow showed that vascular-reflex responses in CS injuries are of
differential-diagnostic and prognostic-expert significance; it is asserted that the most informative indices for iden-
tification of BHS is the hemodynamic condition of common carotid artery (CCA), internal carotid artery (ICA) and
vertebral arteries (VA).

In SD BH of CS and corresponding paravertebral structures a significant (p<0,001) asymmetry in position of
GCM projection before starting movement (became apparent in GCM shifting in the anterior plane on (14,0+2,1)
mm, in the sagittal plane on (33,2£4,3) mm) and less evident asymmetry during the transition from static vertical
position to dynamics (walking) was detected; the average path rise height ratio was (0,74 +0,07) units.
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In medium degree of bodily harms (MD BH) of CS and corresponding paravertebral structures the asymmetry
in statolocomotor process in primary (before starting movement) more symmetric position of GCM was detected.
The statolocomotor spatial adaptation coefficient demonstrates the tendency to asymmetry, and, in general, it is
somewhat less evident than in SD BH (severe degree — 0,74%0,07, slight degree — 0,86+0,08, p>0,05).

In SLD BH of CS and corresponding paravertebral structures a little more shifting of GCM in sagittal plane than
in anterior plane (17,7+5,4 mm 10,2+2,3 mm, respectively; p>0,05) was detected; at the same time shifting of
GCM in sagittal plane was clearly (p<0,05) less than in SD BH. The statolocomotor spatial adaptation coefficient
for different planes is symmetric and on the injured aspect clearly differed from the similar index of group of indi-
viduals with SD BH of CS.

Within the period to 14 days after being bodily harmed there should be the increase of intensity and formation of
asymmetry of brain blood filling due to decrease of elasticity of minute vessels and increase of tone of arteries and
arteriole (tone of veins and venules is sustained) under simultaneous decrease of vascular wall flexibility to dilata-
tion. To summarize the systemacy of these presentations, the similar changes also occur during the blood supply
of paravertebral tissues in the corresponding aspects of spine. Within the period of 14-28 days the retention of
asymmetry in blood filling of vasculature is observed, as well as further increase of tone of arteries and arteriole,
primary reaction of veins and venules ( increase of their tone) during the formation of more less vascular wall flex-
ibility to dilatation. Within the period of over 28 days the asymmetry in blood filling of vasculature is observed, as well
as the increase of tone of minute arteries and arterioles along with decrease of their haemodynamics, i. e., elastic
features, resulted in venous insufficiency.

The essence of perspectives of further researches is to give proof of generic algorithm of usage of techniques,
mentioned above, at the stages of forensic identification of bodily harms severity as the addition to conventional
expert technology.

Key words: forensic medical examination, bodily harms, cervical spine.

PeueH3eHT — npog. Maciok A. .
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