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KAlo4oBi cAoBa: PE3IOME
NOBTOPHI MOMEpeKoBi MikpoAucKekToMii,  AKTyanbHicTb. EnigypanbHuin ¢ibpo3 (E®P) € ogHieto 3 OCHOBHMX NPUYUH CUHOPOMY
peunamB rpuxi MixxpebueBoro pgucka, HeBgano onepoBaHoro xpebTa, Lo NposiBNseTbcs Gornem y ChnuHi W KiHuiBKax Ta
enigypansHun ibpos, MarHiTHo-  iHWKMMKW O3HakamMu Kommnpecii abo nogpasHeHHs HepBOBMX YTBOpeHb. [ns nonepen-
pe3oHaHcHa Tomorpadis, Gap’epHi  keHHs E® 3actocoByloTb uMCneHHi nigxoguM i BXe icHye 6GaratopiyHuiA [ocBif
marepianu, noniakpunamigHum rigporens. 3 BUKOPUCTaHHS nig 4ac MIKpOOAUCKEKTOMIT pi3HOMaHITHUX ©Gap’epHuMx MaTepianis,

3okpema, noniakpunamigHoro rigporento (MIT). lMNpoTe pesynsTaty Takoro 3acTocy-
BaHHS | CbOrOAHi Cynepeynmsi.

Meta poGoTu — oUuiHWTM pagionoriyHi nokasHukM ctaHy xpebrta (3a gaHumm MPT)
Ta KMiHiYHY CMMNTOMAaTWKy OMEpPOBaHMX XBOPWX, @ TaKOX BU3HAYUTK cuily iX B3aemo-
3B’3Ky Yy BigganeHoMmy nepioai nicns MNOBTOPHWMX MOMEPEKOBUX MiKPOAMCKEKTOMIN
3 MpuBOAY PeuuauBy TpUX MiXXpebueBux AMCKIB, BWKOHAHWUX i3 iHTpaonepauinHum
enigypanbHuM BBeaeHHsM M.

Martepianu Ta metogu. B pobGoTi npeactaBneHo pesynsratu KiiHiYHOI Ta papgiono-
rivHoi ouiHkn 96 (100 %) xBopux (cepepHin Bik 45,7 pokiB (95 % [l [43,5; 47,9]);
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AAS UMTYBAHHS:

59 yonogikiB Ta 37 >iHOK), BKMIOYEHWX B OAHO LEHTPOBE MPOCMEKTUBHE KOrOpPTHE
OOCMiMPKEHHs, WO npoBogunock B [lepXaBHi YycTaHOBi «IHCTUTYT Hewpoxipyprii
imeHi akapgemika A.M. PomogaHoBa HAMH VYkpainu». XBopi 6ynu posnogineHi Ha
2 rpynu: ocHoBHa rpyna (OI') 35 (36,5 %) xBopux i3 peumanBoM rpux MixxpebueBux
amckis (MX[), skvm Ha 3aBepLuanbHOMY eTani onepadii 3 iX BuganeHHs ta 4eKoMnpecii
HEpBOBUX CTPYKTYp enigypanbHo BBoguecs [T ans  npodpinaktnkn  py6ueso-
3nyyHoro E®; koHTponbHa rpyna (KI) — 61 (63,5 %) xBopui, B skux OGap’epHi
MaTtepiany He 3acTocoByBanuCb. [1epBUHHVMMM KiHLEBMMW TOYKaMW OOCHIOKEHHS
O6ynu BigaaneHi pesynbTaTv MOBTOPHWX MOMEPEKOBUMX MIKPOAMCKEKTOMIN: yactota E®
y nicrisionepauinHiin  30Hi; YacToTa 3MillleHHs CMUHHOMO3KOBOIO KOpiHUA B nicns-
onepavuinHin 30Hi; YacToTa MNOBTOPHOro peunamByBaHHA PWK MX[ Ta BUHUKHEHHS
rpvx MX[O de novo; a TakoX 4acToTa BuMafKiB 3anuvLLIKOBOrO KopiHueBoro 6orto,
SAKMA 3a CBOEID NoKarisauielo BiAnoBiAaB 30HI XipypriYHOro BTPyYaHHS, Ta CTyNiHb
NOPYLUEHHSI SIKOCTi XWUTTA OMNEepoBaHUX XBOPUX. BTOPUHHI KiHLUEBI TOYKW AOCHIMKEHHS:
aHani3 acouiaTVBHUX 3B’SI3KIB i3 BU3HA4YeHHSM CUMM BMNMUBY Takux aktopiB sk ED,
3MilLleHHS CMMHHO-MO3KOBOrO KOpiHUS B MicrnsonepauiviHii 30Hi, NOBTOPHUN peuuanB
rpyxi MX[ Ta BUHUKHEHHS rpwxi MX[ de novo — Ha 4acTOTy BUSIBIEHHSI 3aruLLKO-
BOro KOpiHLUeBoro 6onto.

Pe3synbratv Ta ix o6GroBopeHHsi. Yepe3 12 micauiB micna xipypriyHoro nikyBaHHS
B Ol yactota E® 6yna cratmctuyHo 3Hadywo Hwxyoto, Hix y KI, ge MIT He 3acTo-
coByBaBcs (p = 0,02936). He 3apeecTpoBaHO CTATUCTUYHO 3HAYYLLOi PIi3HULI MiX
rpynamu  3a MPT-03HakamMuM 3MilLEHHS CMMHHOMO3KOBOTO KOpPIiHUSA Yy nicnsonepa-
LinHiA 30Hi (p = 0,46759), HoBoro peumausy rpwki MX[ (p = 0,90904) Ta BUHUKHEHHS
de novo rpuxi MX (p = 0,60385). Y xBopux OI, skum 3actocoByBaBscs [T, He3ape-
€CTPOBaHO CTaTUCTUYHO 3HA4YYLLOro acouiaTMBHOrO 3B’si3Ky Mix MPT-o3Hakamu nicns-
onepaduinHoro E®, 3mileHHs CNMHHOMO3KOBOIO KOpiHLSA, HOBOro peuuamsy rpvxi MXO —
3 ofjHoro GOKy, Ta 3 iHLIOr0 — YacTOTOK BWSBMEHHS 3anMULLKOBOro KopiHLeBoro 6onto,
Lo 3a nokanisadieto BignoBiAaB 30Hi XipypriyHoro BTpyYaHHs (p = 0,66482; p = 0,09515;
p = 0,22857, signosigHo). ¥ KI' BCTaHOBMEHO CTATUCTMYHO 3HadyLly acouiauilo Mixk
3MiLLEHHAM CMMHHOMO3KOBOTO KOPIHUA Yy MicnsonepauivHii 30HI Ta BULLE3a3Ha4YeHOo
KniHiyHotO cumnTomatukolo (p = 0,00222); nokasHuuk acoujauii ¢ = 0,41 BkasyBas
Ha cepefHio CUIy LibOro BMvBY.

BucHoBku. OTpumaHi AaHi B LiNOMy MOXYyTb CBifYMTW NPO AOLIMNBHICTE BUKOPUCTaAHHSA
Takoro 6ap’epHoro matepiany sk NI ykpaiHcbkoro BMpOGHMKA, MpUHaWMHI, Yy OOCUTb
CKnagHoi KaTteropii crniHanbHUX XBOPUX, SKUMK € XBOpi 3 peuuausamm rpyxk MXI.

MepayeHko €., XmxHsk M.B., Kpacunenko O.I1., NegaveHko tO.€., TaHacinuyk O.®., Kpamaperko B.A., dypmaH A.M.,

MakeesaT.l.,

Ctynen B.A., 3emckoBa O.B. BippaneHi

pesynsTaTé MOBTOPHUX MOMEPEKOBUX  MIKPOAUCKEKTOMIN

i3 BMKOpPUCTaHHsAM MoniakpunamigHo rorigporento: KniHiko-pagionoriyHa peneBaHTHICTb. YkpaiHcbKkul padionoaiyHul
ma oHkoro2idHul XypHarn. 2021. T. 29. Ne 4. C. 9-25. DOI https://doi.org/10.46879/ukroj.4.2021.09-25
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ABSTRACT

Background. Epidural fibrosis (EF) is one of the reasons of the failed back surgery
syndrome manifesting in back pain and pain in extremities as well as other signs
of the compression or irritation of the nerve structures. The numerous approaches
to prevent EF have been elaborated. Nowadays, many years of experience in the
usage of different barrier materials in microdiscectomy such as polyacrylamide
hydrogel (PAH) have been accumulated. Nevertheless, the results of such treatment
are rather controversial.

Purpose — of the study was to assess the radiological data on the state of the backbone
according to MRI findings and the clinical symptoms of the patients following the
surgery as well as to determine the long-term strength of the interaction between
the factors under study after the repeated lumbar microdiscectomies performed with
intraoperative epidural PAH administration.

Materials and methods. The results of the clinical and radiological assessment
of 96 patients (mean age 45.7 years; 95 % CI [43.5; 47.9]; 59 males and 37 females)
enrolled into the single-center prospective cohort study performed at the State Institution
«Romodanov Neurosurgery Institute National Academy of Medical Sciences of Ukraine»
have been presented. The patients were divided into two groups. The main group (MG)
consisted of 35 (36.5 %) patients with recurrent intervertebtral disc (IVD) herniation to
whom PAH was administered epidurally at the final step of the surgery comprising
disc removal and decompression of the nervous structures with the aim of preventing
cicatrical adhesive EF. In control group (61 patients, 63.5 %), barrier materials were not
used. The primary end-points of the study were the long-term outcomes of the repeated
lumbar microdiscectomies: EF rate at the postoperative site; the rate of the displacement
of spinal root at the postoperative site; the rate of the repeated recurrent IVD herniation
and de novo IVD herniation; the rate of the cases with the residual radicular pain localized
in the area of the surgical intervention and the extent of the worsening of life quality
in the treated patients. The secondary end-points of the study were the following:
the analysis of the associations with delineation of the strength of such factors

OpuriHanbHi gocnigpKeHHs

10 Original research



YKpaiHCbKWI pafionoriYHWin Ta oHKoNorivyHMM xypHan. 2021. T. 29. Ne 4. C. 9-25
Ukrainian journal of radiology and oncology. 2021;29(4):9-25

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

affecting the residual radicular pain as EF, the displacement of spinal root at the
postoperative site, the repeated recurrent IVD herniation the repeated recurrent IVD
herniation and de novo IVD herniation.

Results. In 12 months following the surgical treatment, EF frequency was significantly
lower in MG as compared with CG where PAH was not used (p = 0.02936). Nevertheless,
the difference between groups was not significant when MRI findings of the displacement
of spinal root at the postoperative site (p = 0.46759), the frequency of the repeated
recurrent 1VD herniation (p = 0.90904) and de novo IVD herniation (p = 0.60385) were
compared. In study group, there were no association between MRI signs of postopera-
tive EF, the displacement of spinal root or new recurrent IVD herniation on the one
hand and the frequency of the radicular pain localized at the area of the surgical
intervention on the other hand (p = 0.66482; p = 0.09515; p = 0.22857, respectively).
In CG, the significant association between the displacement of spinal root at the
postoperative site and the clinical symptoms above was revealed (p = 0.00222) with
association coefficient @ = 0.41 indicating the moderate strength of this association.
Conclusions. The data obtained generally suggest the reasonability of applying PAH
manufactured in Ukraine as a barrier material at least for the treatment of the patients

with recurrent IVD herniation representing the challenging category of spinal patients.

For citation:
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3B’30K po60TH 3 HOYKOBMMHW NPOrPAMAMMU,
NAGHaOMM | TeMamm

PoboTta BMkOHaHa B pamkax HayKoBO-AOCMIOHOI po-
6otn [epxaBHOi ycTaHOBWM «IHCTUTYT Hempoxipyprii
im. akagemika A.ll. PomogaHoBa HauioHanbHOI akagemii
MeanM4yHuX Hayk YkpaiHuy «Po3pobutn metoam npodi-
NaKkTVKM enigypanbHOro 3MyKOBOrO MPOLECY Y XBOPUX
nicnsd MNonepekoBUX MIKPOAUCKEKTOMIN Ta OUiHUTK iX
edpekTmBHICTL  (KniHiYHe gocnigpkeHHsa)». Homep gep-
»aBHoi peecTpauii Ne 0119U000111, wmndp YOK 616.711.6-
089-084:616.832-071, npwuknagHa, TepMiH BWKOHaHHS
2019-2021 pp., KepiBHUK — akagemik HauioHanbHOI
akagemii MeguyHMX Hayk YKpaiHu, JOKTOpP MeAMYHMX Hayk,
npogecop €.I. NegayeHko.

BCTYN

HalyacTilwmM ycknagHeHHsIM OereHepaTMBHUX 3axBO-
ptoBaHb xpebTa € OpMyBaHHS rpuMxX Mikxpebuesumx
anckie (MX[) 3 HerWpOKOMMPECINHMM CUHAPOMOM, LU0
notpebye xipypriyuHoro nikyBaHHs. [lpoTe, onepadia 3
BuaaneHHsa rpmx MX[ He 3aBxau npuBogutb A0 bGaxa-
Horo pesynbraty: y 10—40 % onepoBaHUX AiarHOCTYeTbCA
«CMHAPOM HeBdano ornepoBaHoro xpebra» — nicnsg-
onepauinHi CTPYKTypHi i 6GiomexaHiyHi 3miHM xpebTa,
O CynpoBOOXKYKTbCS Gonem y cnuvHi Ta/abo o3Hakamm
KOMnpecii 44 nogpasHeHHs HepBoBUX YyTBOpeHb [1].
MepwopsgHe 3HaYeHHA y WOro po3BWUTKY MiCNS KOPEKT-
HOrO Ta 3a MOKa3aHHAMU BWMKOHAHOIO  XipypridyHOro
BTPYYaHHA MaloTb MNOBTOPHa CEKBECTPAaLis ernemMeHTIB
NynbMO3HOrO SApa, BUHMKHEHHS HeCTabinbHOCTI onepoBa-
HOro cerMeHTa, NporpecyBaHHs gereHepauii MX[ ta gyro-
BiApOCTKOBMX Cyrnob6iB, rpybun enigypanbHun pybueso-
cnavikoBuw npouec [2].

Hawi ysBneHHa npo mexaHiam ¢opMyBaHHS enigy-
panbHOro ibpo3dy (E®) noctiiHo nornmbniooTbes, |
HaTenep BUWBYEHO 4YMMarno CKragoBux GaraTopiBHEBOro
kackagy natodpisionoriyHnx peakuin — Big NOro nyckoBMX
YMHHWKIB OO0 KiHUueBoro pesynberaty [3]. BeaxaioTb, LWO
NMOCTYNoOBE 3aMilLeHHs1 B enigypanbHOMY MPOCTOpi XMUpo-
BOi TKaHUHM (DiOPO3HOID, 3amnyCKaeTbCs acenTUYHUM

Relationship with academic programs,
plans and themes

The study was performed within the framework of the
research project «To develop the methods for preventing
adhesive epidural process in patients following lumbar
microdiscectomies and to assess their efficacy (clinical
trial)» at the State Institution «Romodanov Neurosurgery
Institute National Academy of Medical Sciences of
Ukraine». No. of State registration 0119U000111, UDC code
616.711.6-089-084:616.832-071, applied research subject.
Term: 2019-2021. Project supervisor: Ye.G. Pedachenko,
academician of the National Academy of Medical Sciences
of Ukraine, Doctor of medicine, Professor.

INTRODUCTION

Herniation of intervertebral discs (IVD) with neuro-
compression syndrome represents the most frequent
complication of the degenerative diseases of the back-
bone and requires the surgical treatment. Nevertheless,
the surgical removal of IVD hernia does not always lead
to the desired recovery. 10-40 % of patients are diag-
nosed with the failed back surgery syndrome mani-
festing in back pain and/or the signs of the compression
or irritation of the nerve structures due to postoperative
structural and biomechanical changes of the backbone [1].
Among the major factors leading to backbone surgery
failure syndrome even after correct surgery according
to the indications are the repeated sequestration of the
element of nucleus pulposus, the instability of the seg-
ment having been operated, the progression of the
degeneration of IVD and zygapophysial joints, and the
coarse adhesive epidural process [2].

There is growing understanding of the mechanisms
implicated in the formation of epidural fibrosis (EF).
Nowadays, several components of the muliilevel cas-
cade of the pathophysiological reactions ranging from
the triggers of the process to the final result have been
clarified [3]. The progressive substitution of adipose
tissue in the epidural space by the fibrous one is thought
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3ananbHUM MpoLecoM 3 MpuTamaHHUMK MOMY OUHaMIY-
HUM gucbanaHcoM y CUCTEMi PErymioryMx MOekyn i
BiANMOBIOAHUMW 3MiHAMM KNITUH Ta NO3aKNiTUHHOrO Mart-
pukcy. [lokasaHo, WO 3MilleHHSA CniBBiOHOWEHHS npo-
3ananbHUX | MpoTu3ananbHUX LMTOKIHIB CYyNpOBOOXY-
€TbCA MOCNILOBHOK iHINbTPaLield paHKM Makpodaramm
dyHKUiOHanbHO pisHMX deHoTuni [4]. Tak, NiaBULLEHHSA
nposananbHux uuTokiHiB  (TNF-a, IL-6) no3nTuBHO
KOpemnoe 3 TMOYaTKOBMM HAaKOMWYEHHSIM  Makpodaris
M1-tuny [5]; 3pocTaHHa B noganbLIOMy piBHA MPOTU-
3ananbHux aktopiB (TGF-B, IGF-1), a Takox mnpo-
ibpoTnyHmx cakTopiB (3okpema, ARG-1) — 3 HacTtyn-
HOW akTmsauieto Makpodparie M2-tuny [6]. TpaHcdopma-
Lis Makpodraris Bidirpae BaXnuBY pPofb Yy LUMPOKOMY
CNEKTPi MOCNIAOBHUX MPOLIECIB 3arOEHHS paHu: B O4u-
LeHHi, peBackynapusauii Ta peenitenisauii, a Takox
B YTBOPEHHI pybUEBOI TKaHWHU Yepe3 CTUMYIOBaHHSA
nponicdepadii  ibpobnacTie, AndepeHLiloBaHHA  Mio-
ibpobnacTiB Ta BigknageHHs konareHy. € 4umano
[oKasiB, WO 3MiHM KiNbKOCTI, LWiNbHOCTI Ta MeTaboniamy
Makpodaris MopyLYyTb Ui Apouecn i MOXyTb CnpuaTu
HagMipHoMy pybueyTBopeHHio [4, 7]. CyTTeBy ponb Yy
npouecax ibpoTtun3adii BigirpaloTb Gibpobnactn, ski B
OiNAHUi NOLWKOMKEHHS NPOAYKTYIOTb Y 3HAYHIA KifbKOCTI
KOMMOHEHTN MO3aKkNiTMHHOIO MaTpUKCy — KorareH Ta
ibpoHekTnH [8—13]. EkcnepumeHTanbHi LOCHiOKEHHS
BUCBITMIOOTL | Taki OKpeMi MexaHiamu po3sButky EO,
WO peanisylTbCA 3a Yy4acTio MO3aKMiTUHHUX NacToK
HenTpodinie (NET), curHanbHmx wnaxis HMGB1/TLR4
i TGF-B1/Smad3, Towpo [14, 15].

Ha3BaHO YMHHMKW, SKi BNMMBaKOTb Ha IHTEHCUBHICTb
Ta MPONOHIOBaHICTb acenTUYHOro 3ananeHHs. NokasaHo,
WO MOro TSPKKICTb NPSIMO Kopentoe 3 06’eMom iHTpa-
onepauinHoi remaTtomm, a TpuBanui nepebir niaTpumy-
€TbCS ayTOIMYHHOI BIiOMOBiAAK Ha nosiBy y XpebToBoMy
kaHani enemenTtie MX[, WO Mae aHTUreHHi BNacTUBOCTI
sK nosabap’epHa TkaHuHa [16—18]. BkasyeTbca Ha ponb
TEXHIYHMX O0CODNMBOCTEN MNPOBEAEHHS onepauii, ski
nigBuLLYIOTb Ti TpaBmMaTuyHicTb [19].

Hapasi BcTaHOBMNEHi NaToreHeTUYHi NaHkU Ta YNHHUKK
po3rnagalTbCa  AK MNEepCnekTWBHI  kaHaMaatM Ans  Ko-
pekuii 3 metoto npodinaktukn E® [20]. CborogHi ans
MOro MonepemkeHHs 3aCTOCOBYKOTb YWCMEHHI KOHCepBa-
TMBHI (HeiHBa3uBHI Ta iHBa3WBHI) i XipypriyHi nigxoam
[21-26]. B Tomy uucni HakonuyeHo GaraTopiyHMI ekcre-
pPUMEHTanNbHUA Ta KIiHIYHWIA OOCBI4 3 BUKOPWUCTAHHSA nig
yac MiKpOOUCKEKTOMII pi3HOMaHITHUX ©Oap’epHUX Mare-
pianis, ane pesynsratv Noro cynepeynusi [27-31].

OpHum i3 npuknaaiB 6ap’epHMX MaTepianis, O MatloTb
NPUAHATHUIA nNpodpine 6e3nekn Ta BMKOPUCTOBYHOTLCH
Yy KNiHIYHIR npakTuui, € noniakpunamigHui rigporens
yKkpaiHcbkoro Bupo6Huka (M) [32].

[o uboro yacy OCTaToyHO He 3'AcoBaHO, SIK came i
Hackinbkn MoandikyeTbca po3suTok EP y xBopux nicns
MiKPOAMCKEKTOMIi MpK 3acToCyBaHHI Gap’epHUX MmaTtepia-
niB. Takox noTpebye BMBYEHHSA MUTaHHs BnnmBy ED Ha
KniHiYHi pe3ynbTaty y cniHanbHii Xipyprii. Came uum
NUTaHHSAM NpUCBsiYeHa Hawwa poboTa.

Meta po6GOTM — OUIHUTK pagionoriyHi  NoKasHUKK
cTaHy xpebTa (3a gaHumm MPT) Ta kniHi4HYy cumnToma-
TUKY OMEpPOBaHWX XBOPWX, @ TaKOX BU3HAYUTU cuny ix
B3aEMO3B’A3Ky Yy BigganeHomy nepiodi nicrns NOBTOPHMX
MornepekoBMX MIKPOAUCKEKTOMIA 3 MpuUBOAY peuuamBy
rpwk  MX[, BUKOHaHMX i3 iHTpaonepauiiHum enigy-
pansHuM BBeaeHHaMm [T,

to be triggered by the aseptic inflammation with under-
lying dynamic imbalance in the system of regulating
molecules and corresponding changes of cells and extra-
cellular matrix. The shift in the ratio between proinflam-
matory and anti-inflammatory cytokines is accompanied
with the sequential infiltration of the wound with the
macrophages of the functionally different phenotypes [4].
The increase in proinflammatory cytokines (TNF-a, IL-6)
is correlated positively with the initial accumulation of
M1 macrophages [5]. The following increase in the level
of proinflammatory (TGF-B, IGF-1) and profibrotic (in parti-
cular, ARG-1) factors is associated with the activation
of M2 macrophages [6]. Macrophage transformation is
important for the broad spectrum of the sequential pro-
cesses of wound healing — in clearing, revascularization
and re-epithelization as well as scarring via stimulation
of fibroblast proliferation, differentiation of myofibro-
blasts and collagen deposition. There is considerable
evidence that the changes in macrophage numbers,
their density and metabolism contribute to the impair-
ment of the above processes facilitating excess scar-
ring [4, 7]. Fibroblasts are critical players in fibrotization
processes due to production of large amounts of collagen
and fibronectin at the site of injury [8—13]. The experimen-
tal studies clarify several specific mechanisms of EF
formation realized via neutrophil extracellular traps
(NET), signal transduction pathways HMGB1/TLR4 and
TGF-B1/Smad3, etc. [14, 15].

Several factors affecting the intensity and prolongation
of the aseptic inflammation are known. The severity of the
aseptic inflammation is correlated with the volume of the
intraoperative hematoma while its long-term duration is
maintained by the autoimmune response to IVD elements
appearing in the spinal canal that possess antigenic pro-
perties as an extra barrier tissue [16—18]. Some technical
features of the operationcontributing to its overall trau-
matic effects are alsoimportant [19].

The proved pathogenetic elements and factors are
now considered as the promising candidates for correction
aimed at preventing EF [20]. Currently, various conser-
vative (invasive and non-invasive) and surgical appro-
aches are used for EF prevention [21-26]. Many years of
experience in the usage of different barrier materials in
microdiscectomy such as polyacrylamide hydrogel (PAH)
have been accumulated. Nevertheless, the results of
such treatment are rather controversial [27-31].

Polyacrylamide hydrogel (PAH) manufactured in
Ukraine is an example of barrier material possessing
the acceptable safety profile and used in clinical
practice [32].

Nevertheless, it has not yet been clarified to which
extent the barrier materials used after microdiscectomy
could modify the development of EF. The EF effect on
the clinical outcome in spinal surgery is also worth
studying. Our study focused on these issues.

Purpose - of the study was to assess the radiological
data on the state of the backbone according to MRI
findings and the clinical symptoms of the patients follow-
ing the surgery as well as the determine the long-term
strength of the interaction between the factors under study
after the repeated lumbar microdiscectomies performed
with intraoperative epidural PAH administration.
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MATEPIAAU TA METOAU AOCAIAXEHHS

Y pob6oTi npeacTtaBneHo pesynbraty  KMiHIYHOI  Ta
pagionoriyHoi ouiHkn 96 (100 %) XBOpPWX, BKIMIOYEHUX B
OOHOLEHTPOBE MPOCMEKTUBHE KOTOPTHE AOCMIOXKEHHS, LLO
nposoaunock B [lepxaBHi ycTaHOBi «IHCTUTYT Hewpo-
xipyprii im. akagemika A.ll. PomogaHoBa HauioHanbHoi
akagemii MeguuHMX Hayk YkpaiHu». YCiX XBOpuX Yy Ui
yCTaHOBi MNPOOMNEPOBaHO Y KMiHiUi ManoiHBa3uBHOI Ta
na3epHoi CniHanbHOI Hempoxipyprii 3 peHTreHonepauin-
Hoto B nepiog 3 2017 go 2020 pp.

OcHoBHa rpyna (Ol ekntovana 35 (36,5 %) xBopux
i3 peunamsom rpwxi MX[, fkuM Ha 3aBepLuanbHOMY
eTani onepadii 3 ii BuganeHHa Ta OEeKOMMpecii HepBOBUX
CTPYKTYp enigypanbHo Beoamsca T ans npodinakTnku
pybueBo-3nyyHoro E®. KoHTtponbHa rpyna (KI) cknapa-
naca i3 61 (63,5 %) xBoporo, B SIkMX MNpu BUAANEHHI
peunamBy rpwki MX[ nonepekoBoro Biaginy xpebrta i
OEeKOMMpecii  CMMHHOMO3KOBOrO  KOpiHUA OGap’epHi  Ma-
Tepianv He BUKOPUCTOBYBamuChb.

KpuTepii BKMOYEHHSA XBOPUX Y AOCHIOKEHHS:

— BiK XBOpMX Big 18 oo 76 pokis;

— BioganeHun nicnsonepauiiHui nepiog (12 micsauis)
nicns NOBTOPHOI NMONEPEKOBOT MIKPOAMCKEKTOMIT 3 MpUBoayY
peunamsy rpvxi MX[;

— ycBigomneHa [o6poBinbHa NOiHGOPMOBaHA MUCH-
MOBa 3rofla XBOpOro Ha yyacTb y JOCHIIKEHHI Ta cxBaneHa
Kowmicieto 3 etukm Ta 6GioeTvku IHCTUTYTY Hempoxipyprii
im. akagemika A.ll. PomogaHoBa HauioHanbHOI aka-
aewmii MegnyHux Hayk Ykpainm (npotokon Ne 3 Big 6 yeps-
Hs 2016 p.).

KpuTepii BUKNIOYEHHS 3 JOCMIOXEHHS:

— Bik xBopux Ao 18 pokiB Ta GinbLue 76 pokis;

— nicrnsonepauinHniA nepiog Ao 12 micaAuiB nicnst nos-
TOPHOI MOMEepeKoBOi MIKPOAMCKEKTOMII 3 MpuBody peuu-
ausy rpvxi MX[;

— (OyHKUiOHanbHUIA cTaTyc XBOpMX 3a wkanot Kap-
HOBCbKoOro meHtiue 70 6anis;

— KOMOPOifHI 3aXBOpKOBaHHA B CTajii AekomneHcauii;
OHKOaHaMHes3;

— BariTHICTb;

— HebaxaHHs1 xBOpoOro Gpartu yvacTb Yy [OCHiIXKEHHI,
He3a[0BINTbHUI KOMMJIAEHC.

Y Tabn. 1 npencTtaBneHo BiKOBY Ta reHOEPHY Xapak-
TEPUCTUKY AOCHIMKYBaHUX FPpyM, a TakoX po3nogin ix 3a
iHoekcom macwu Tina (IMT), pospaxoBaHuM 3a HOPMYIIOH
(maca Tina (kr)/(3picT (M)?).

MATERIALS AND METHODS

The results of the clinical and radiological assess-
ment of 96 patients enrolled into the single-center
prospective cohort study performed at the State Institution
«Romodanov Neurosurgery Institute, National Academy
of Medical Sciences of Ukraine» have been presented.
All patients were operated in 2017-2020 in the clinic
of minimally invasive and laser spinalneurosurgery with
X-ray operating room.

The main group (MG) included 35 (36.5 %) patients
with recurrent IVD herniation to whom PAH was adminis-
tered epidurally at the final step of the surgery comprising
disc removal and decompression of the nervous struc-
tures with the aim of preventing cicatrical adhesive EF.
In control group (61 patients, 63.5 %), the removal of the
recurrent IVD hernia and decompression of the spinal
root was not followed by the administration of the barrier
materials were not used.

Inclusion criteria:

— age of patients from 18 to 76 years;

— late postoperative period (12 months) after repea-
ted lumbar microdiscectomy due to the recurrent IVD
herniation;

— voluntary informed written consent to participate in
the study approved by the Committee on Ethicsand Bio-
ethics of the State Institution «Romodanov Neurosurgery
Institute, National Academy of Medical Sciences of
Ukraine» (Meeting Minutes No.3 of June 6, 2016).

Exclusion criteria:

— age of patients below 18 and above 76 years;

— postoperative period less than 12 months after
repeated lumbar microdiscectomy due to the recurrent
IVD herniation;

— functional status of the patient according to Karnof-
sky scale is less than 70 points;

— comorbid diseases at the stage of decompensation;
case history of cancer;

— pregnancy;

— patient unwillingness to participate in the study,
unsatisfactory compliance.

The distribution of patients by age and gender as
well as body mass index (BMI) calculated as mass
(kg)/height (m)?) is presented in Table 1.

Ta6nuus 1. MokasHuku Biky, cTaTi Ta IMT y rpynax cnoctepexeHHs
Table 1. Age, gender and BMI in study groups

ith Bi i Yonogikn / Males KiHkn / Females A 2
Mpyna / Group CepepnHivi Bik (pokiB) CepepHivi IMT (KF/MZ)
Mean age (years) n % n % Average BMI (kg/m?)
43,7 26,4
or/MG 95 % [l [40,3; 47,1] 95 % [l [25,0 — 27,8]
(n=35) 95 % CI1[40.3; 47.1] 21 60,0 14 40,0 95 % CI [25.0 — 27.8]
megiaHa / median 42.0 MegiaHa / median 26.4
46,9 26,7
Kr/CG 95 % [1 [44,0; 49,7] 95 % [l [25,8 — 27,6]
(n=61) 95 % CI [44.0; 49 7] 38 62,3 23 3.7 | 95 % CI [25.8 — 27.6]
MegiaHa / median 45.0 MegiaHa / median 26.1
45,7 26,6
3aranbHa / Total 95 % [l [43,5; 47,9] 95 % [l [25,9 — 27,3]
(n=96) 95 % CI[43.5; 47.9] 59 61,5 37 38,5 95 % CI [25.9 — 27.3]
MegiaHa / median 44.4 MegiaHa / median 26.1
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3a piBHEM NMpOBEAEHHS MOBTOPHMX MOMEPEKOBUX MiK-
POOUCKEKTOMIN XBOpPi PO3NOAINMANCE TakMM YMHOM: one-
poBaHi Ha piBHi L3—L4 — 2 (5,7 %) B Ol Ta 1 (1,6 %) y KT;
Ha piBHi L4-L5 — 15 (42,9 %) T1a 30 (49,2 %), BiANOBIAHO;
Ha piBHi L5-S1 — 18 (51,4 %) 1a 30 (49,2 %), BignosigHo.

XapaKkTepucTukn rpyn LWoao JOCHiaXyBaHUX KNiHIMHUX
nokasHuKiB HaBedeHo y Tabn. 2.

The distribution of the patients according to the level
of the repeated lumbar microdiscectomies was such as
follows: L3-L4 — 2 (5.7 %) in MGand 1 (1.6 %) in CG;
L4-L5 — 15 (42.9 %) and 30 (49.2 %), correspondingly;
L5-S1 - 18 (51.4 %) and 30 (49.2 %), correspondingly.

The clinical characteristics being studied are given
in Table 2.

Tabnuusa 2. KniHivHi nokasHmKy y rpynax cnocTepexeHHs Ao Ta Yepes 12 micauis micnsa onepauii
Table 2. Clinical characteristics in the studied groups prior to and 12 months after the surgery

ODI (Oswestry disability index, %) KopiHuesuii 6inb / Radicular pain
I'pyna / Group o onepaLii Yepes 12 micsiLis [o onepauii / Prior to surgery | Yepes 12 micauis / In 12 months
Prior to surgery In 12 months n % n %

58,4 74

or /MG 95 % [1[57,0-59,8] |95 % Al [5,7-9,0]

(n=35) 95 % CI [57.0-59.8] |95 % CI[5,7-9,0] 35 100 8 22,9
MepiaHa / median 58.0 | meniana / median 6,0
57,4 8,2

KIr/CG 95 % A1 [56,3 — 58,5] | 95 % Al [6,8 — 9,6]

(n=61) 95 % CI [56.3—585] | 95 % CI[6.8 —9.6] 61 100 15 24,6
megiaHa / median 58.0 | mepiana / median 8.0
57,8 7,9

BaranbHa / Total | 95 % [1[56,9 — 58,6] | 95 % Al [6,8— 9,0]

(n=96) 95 % CI [56.9 - 58.6] | 95 % CI [6.8—9.0] 96 100 23 23,9
MegiaHa / median 58.0 | meniana / median 8.0

Ak nokasaHo y Tabn. 2, 4o onepadii KOpiHUEBUA Ginb
crocTepiraBcs y BCiX XBOpuX. BiH ©yB rornoBHMM MposiBOM
HENPOKOMMPECINHOIO CMHOPOMY, Ha Skomy GasyBaBcs ne-
penonepadinHui Bigbip. MNMokasnnk ODI (Oswestry disability
index) [33], wo BigoGpaxae 3aranbHy OLIHKY XBOPUMM
SIKOCTi CBOIO XWUTTSA 3 ypaxyBaHHAM il 0OMexeHHs1 bonewm, B
00ox rpynax 4o onepadii Bignosigas TsKKiv iHBanigmaadii.

CepepHii  nokasHuWK CTyneHs pgereHepauii  MX[
(3a m’aTnpiBHeBo cuctemoro Pfirrmann [34] y 3aranbHin
rpyni cknaB 3,1 (95 % Al [3,0 — 3,3]), megiana 3,0;
B OI — 3,2 (95 % Al [3,0 — 3,5]), megiana 3,0; B KIN — 3,1
(95 % Al [2,9 — 3,3]), megiana 3,0.

YacToTHi xapakTepucTuku BUBIpKM LWOAO 3apeecTpo-
BaHMX MOAIN ANs AOChiAKyBaHUX (paKTopiB, pO3paxoBaHi
Nno BIAHOLIEHHIO A0 YUCENbHOCTI XBOPUX Y BiONOBIOHUX
rpynax, HaBefeHo Ha puc. 1.

35

. |
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N
(9]
———
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=
()]

9,0
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As shown in Table 2, all patients had the radicular
pain prior to the surgery. This radicular pain was the
major manifestation of the neurocompression syndrome
being the indication for preoperative selection. In both
groups of the study, Oswestry disability index (ODI) [33]
reflecting the overall self-assessment of the quality of
life taking into account the restrictions due to the pain
corresponded to the severe disability.

The mean score of IVD degeneration according to
five-point Pfirrmann grading system [34] in MG was 3.2
(95 % CI[3.0—3.5]), median 3.0;inCG—-3.1(95% CI[2.9-
3.3]), median 3.0. The overall mean score for all patients
under study was 3.1 (95 % CI [3.0 — 3.3]), median 3.0.

The frequency distribution of the registered events
for the factors being studied calculated relative to the num-
ber of patients in corresponding groups is given in Fig. 1.

15,0 230

3,0 1
2,0

] .

o

m

Eninypanshuii ¢ibpo3s 3MiLLeHHsA
CMNWHHOMO3KOBOFO

KOPIHLSA

Epidural fibrosis  |Displacement of spinal

root

OOcHoBHa rpyna / Main group

PeunansyBaHHSA rpui

Repeated recurrent
IVD herniation

# KoHTponeHa rpyna / Control group

3anuwkosui
KopiHLEeBMiA Binb

[pwxeyTBOpEHHs

MXL, de novo

De novo IVD
herniation

Residual radicular pain

B 3aranom / Total

Puc. 1. YactoTHui posnoain cnoctepexeHb 3a gaHnmm MPT Ta KniHiYHUMK Noka3HUKaMm
Yyepes 12 micauiB nicns xipypriyHoro nikyBaHHs
Fig. 1. The frequency distribution of the registered events according to MRI and clinical findings in 12 months following the surgery
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Ak nokasaHo Ha puc. 1, yepes 12 micauis nicnga onepadii
MPT-o3Hakn E® Ta 3MilleHHS CMMHHOMO3KOBOIO KOPiHUSA
crnocTepiranvcb 3 NOMITHO MEHLLIOK BifHOCHOK 4acTOTOH
B Ol nopiBHsaHO 3 KI. BogHo4ac BMAHO, WO 3a 4acTOTO
peecTpauii 3anuLWKoOBOro KopiHueBoro 6o, skuii 3a
CBOE Nokanisauielo BignosigaB 30HI NpoBeaeHOro BTPY-
yaHHs, OI i Kl pisHunucb gewlo MeHwe. Llern emnipnyHmii
aHania [o3BonuB CcHOpMyroBaTU OCHOBHI rinoTtean Jo-
CNifXXEeHHsl, OnucaHi Ta nepeBipeHi 3a JOMNOMOro
BiNOBIAHMX CTATUCTUYHUX TECTIB, HABEOEHUX HUXKYE.

[MepBUHHUMK KIHLUEBMMMW TOYKaMM [OCHIIXEHHA Oynu
BioganeHi pesynstaTt MOBTOPHWX MOMNEPEKOBUX MiKpO-
OuckekTomin: yactota E® y nicndonepauinHii  30Hi;
yacToTa 3MilWEeHHS CMMHHOMO3KOBOIO KOPiHUSA B Micns-
onepauinHin 30Hi; YacToTa MOBTOPHOIO pPeLuaMBYBaHHS
rpwk MX[ Ta BUHWKHEHHS iX de novo; a TakoX 4YacTtoTa
BUSIBMIEHHS 3aluLIKOBOro Oonio y gepmaromi, Bignosia-
HOMY 30Hi XipypriYHOro BTpyYaHHs1, Ta CTYMiHb MNOPYLUEHHSA
SIKOCTI XKUTTSI ONEPOBAHUX XBOPUX.

BTOpMHHI  KIHUEBI TOYKM OOCHIOKEHHA: acoLliaTuBHI
3B'A3KM Ta BW3HAYEHHS CUMM BMIIMBY TakMx (akTopis,
Ak EP, 3MiweHHs CMMHHOMO3KOBOrO KOpiHUS Yy nicrns-
onepauinHin - 30Hi, HoBMM peumamB rpwxi MXO Ta
BUHUKHEHHSA rpuxi MX[ de novo — Ha 4acToTy BUSIBNEHHS
3arm1LIKOBOIO KOPiHLEBOro 0ono.

E® Tta 3MiWweHHs CMMHHOMO3KOBOrO KOPiHUA Yy nicrns-
onepadiiHii 30Hi, HasABHICTb/BIACYTHICTb HOBOMO peumauBy
abo denovo rpwki MX[ ouiHioBanucb 3a pesynsratamu
MPT nonepekoBoro Bigainy xpe6Ta, npoBeAeHoi 4epes
12 micauiB nicna XxipypriyHOro nikyBaHHA Ha Tomorpadi
«Intera 1,5 TI» («Philips», Higepnangu) i3 iHgykuieto
marHiTHoro nonst 1,5 tn. [Mpotokon MPT-06CcTeXeHHS
BKMOYAB TaKi MOCNIAOBHOCTI: cariTanbHi Ta akcianbHi
Tiw_TSE T1a T2w_TSE craHgapTHoro Typ6ocniH-exo,
caritanbHi 3 MpuUrHiveHHam MP-curHany Big KWMPOBOI
TKkaHuHn (STIR_TSE), kopoHapHi T2w_TSE, caritanbHi
Ta akcianbHi T1w_TSE 3 BHYTpilUHbOBEHHVM BBEAEHHSAM
napamMarHeTuka npenaparamum ragoriHito.

Bbasu gaHux gopmysBanuck y Tabnuusix Excel. Ctatuc-
TWUYHI pO3paxyHKM NPOBOAMITUCH 3a AOMOMOrOK cnewianiso-
BaHOro nporpamHoro 3abesnevyeHHss STATISTICA 64
ver.10.0.1011.0 StatSoftinc.

Y paHin poboTi BCTAHOBMNEHWI TPaHUYHWUIA pPiBEHb
3HauywocTi | a =5 % — NMOBIPHOCTI BigXWINEHHSA HYNMbOBOI
rinotean (H,) 3 ornaay Ha ii icTUHHICTL, TOMY Npu 3acTocy-
BaHHi CTATUCTUMYHMX TECTIB PO3PaxyHKOBi 3HAYEHHS
p-value nopiBHIOBanucs i3 cTaHaapTM30BaHNM piBHEM 5 %:
npw p-value < 0,05 HynboBa rinoTesa Bigxunanacs.

AHani3 KinbkiCHMX O3HaK Ta BIOMNOBIAHY NepeBipKy
opHopigHocTi rpyn (OF Tta KI) 3giiicHioBann MeToooM
NOPIBHAHHSA [BOX HE3aneXHWX rpyn 3a oNoMOrol Henapa-
meTpuyHoro U-kputepito MaHHa — YiTHi.

KaTteropianbHi BenuynHyW nopisHioBanu, 3acTocoByO4Y
Y?-TECT, @ TaKoX TOYHWIA ABOGIYHMIA KpuTepin PDiwepa —
NPUHarigHo A0 OdiKyBaHMX 3Ha4yeHb 4YacToT B Tabnuvusx
CMPSPKEHOCTI.

Y Bunagky, konn HO Bigxunanacsa, Ans BU3HAYEHHS
3B’A3KY MiX AOCHiIKYBaHUMW 3MIHHUMW pO3paxoByBaBCS
KoedilieHT acouiauii @. Ona iHTepnpeTauii cunn edekty
BMKOPUCTOBYBanM Taki OOMEXEeHHs Ons MokasHuKka ¢
(npaBuna Ox. Koena): 0,00 < ¢, w < 0,10 — HecyTTEBUN;
0,10 = @, w < 0,30 — manui; 0,30 < @, w < 0,50 — cepefHin;
0,50 = @, w < 1,00 — Benukun [35].

The data presented in Fig. 1 demonstrate that in
12 months following the surgery, the signs of EF and
the spinal root displacement in MG were less frequent
than in CG. Nevertheless, the difference in the rate of the
residual radicular pain with localization matching the
site of the surgical intervention in MG and CG was less
pronounced. This empirical analysis allowed us to
formulate the major hypothesis of the study that were
verified with the aid of the corresponding statistical
tests stated below:

The primary end-points of the study were the long-term
outcomes of the repeated lumbar microdiscectomies:
EF rate at the postoperative site; the rate of the displace-
ment of spinal root at the postoperative site; the rate
of the repeated recurrent IVD herniation and de novo
IVD herniation; the rate of the cases with the residual
radicular pain localized at the dermatome matching the
surgical intervention site and the extent of the worsening
of life quality in the treated patients.

The secondary end-points of the study were the
following: the analysis of the associations with delineation
of the strength of such factors affecting the residual
radicular pain as EF, the displacement of spinal root at
the postoperative site, the repeated recurrent VD
herniation the repeated recurrent IVD herniation and
de novo IVD herniation.

EF and the displacement of spinal root at the post-
operative site, presence/absence of the new recurrence
or de novo IVD herniation were assessed by MRI
of the lumbar spine in 12 months following the surgery
on «Intera 1.5 TI» (Philips, Netherlands) with a magnetic
field induction of 1.5 T. MRI examination protocol comprised
the following sequences: sagittal and axial T1w_TSE
and T2w_TSE standard turbo spin echo, sagittal with
suppression of MR signal from adipose tissue (STIR_TSE),
coronal T2w_TSE, sagittal and axial T1w_TSE with
intravenous administration of gadolinium compounds
as paramagnetic.

Databases were formed in Excel tables. Statistical
calculations were performed using specialized software
Statistica 64 ver.10.0.1011.0 StatSoft Inc.

In our study, the critical significance level | was taken
as a = 5 % (the probability of rejecting the null hypo-
thesis (H,) when it is true). The calculated p-values
were compared with the standardized 5 % level. The null
hypothesis was rejected when p-value < 0.05.

For analyzing quantitative variables and verifying
group homogeneity, two independent groups were
compared by Mann-Whitney non-parametric U test.

The categorical variables were compared in y2-test
and two-tailed Fisher exact test as to the expected
frequencies in the contingency tables.

When HO was rejected, the association coefficient ¢
was calculated for assessing the association between
the studied variables. To interpret the strength of the
association, the following limitations for ¢ were used
(Cohen’s rule): 0.10 < @, w < 0.30 — small; 0.30 < o,
w < 0.50 — moderate; 0.50 < @, w < 1.00 — large (strong) [35].
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PE3YABTATU TA IX OBFTOBOPEHHS

AHAAI3 OAHOPIAHOCTI AOCAIAXYBOHUX Fpyn

CTaTMCTMYHa OAHOPIAHICTL TPyn XBOPUX ANS KirnbkKic-
HUX MOKa3HWKIB MepeBipeHa HenapameTpuyHum U-kpu-
Tepiem MaHHa — YiTHi. 3a pesynsratamyn po3paxyHKiB
NPUAHATO CTaTUCTUYHY TinoTesy H0 WoaAo  BiACYTHOCTI
0O onepauii 3Ha4YyHOI pisHWLI MK rpynamy 3a Takumu
nokasHukamu ak Bik, IMT, cTyniHb AereHepauii MX[
(3a cuctemotro Pfirrmann) Ta kniHiyHMA ctatyc. OCTaHHIn
0asyBaBCsl Ha OUjHUi CTyneH MoB’sA3aHoro 3 6Gonem
obmexeHHs gkocti xuTTa (32 ODI) Ta HasBHOCTI
3anuLWKOBOro KopiHuesoro 6onto (tabn. 3).

RESULTS AND DISCUSSION

Analysis of group homogeneity
The statistical homogeneity of the patients’ groups for
the quantitative variables was checked by Mann — Whitney
non-parametric U test. According to the results of the
calculation, the statistic hypothesis HO was accepted as
to the absence of significant preoperative differences
between the groups in age, BMI, the grade of IVD
degeneration (by Pfirrmann system) and the clinical status
based on the self-assessment of the quality of life (ODI)

and the presence of the residual radicular pain (Table 3).

Ta6nuusa 3. MNepesipka CTaTUCTUYHOT 3HaYYLLOCTI pidHuUi Mix O Ta KI
3a nokasHukamu Biky, IMT, cTyneHs gereHepauii MX[ Ta kniHiYHOro cratycy
3a 4ONOMOrol HenapamMmeTpuyHoro Tecty MaHHa — YiTHi
Table 3. Testing statistical significance of the difference between MG and CG
by age, BMI, grade of IVD degeneration and clinical status based on Mann — Whitney non-parametric test

Mann — Whitney U Test
O3Haka rpynm Marked tests are significant at p < 0.05000
Variable RankSum RankSum U z e
or/mMG Kr/CG

Bik / Age 1519,500 3136,500 889,5000 -1,35115 0,176648
IMT (kr/m2) /I MT (kg/m?) 1610,000 3046,000 980,0000 —-0,66225 0,507808
CryniHb gereHepauii MX[

gfaszrg’?ﬁ‘/”g)degeneraﬁon 1775,000 2881,000 990,0000 0,58613 0,557786
(by Pfirrmann system)

ODI (%)/ODI (%) 1809,000 2847,000 956,0000 0,84495 0,398142

leHpepHun posnogin xsopux B O Ta K™ nopiBHIoBanu,
3actocoBytoun y>-tect (PearsonChi-square). He 6yno
3apeecTpoBaHO CTaTUCTUYHOI 3HadywocTti (p > 0,05):
(df = 1; p = 0,82401), wo [ossonuno npurHATA H, npo
BIiOCYTHICTb HeogHOpIOHOCTI po3noginy 3a cTaTTio B
rpynax, Lo nopiBHOBanNucs.

3a iHWKYMK BULLEBKa3aHMMM NokasHukamu Hy Tex Gyna
NpuUMHATA, WO BKasdyBano Ha OAHOPIAHICTb AOChiaXy-
BaHuX rpyn (puc. 2, a—d).

Boxplot by Group
Variable: Bik /Age
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The gender distribution of the patients in MG and CG
was compared using y2test (PearsonChi-square).
The statistically significant difference was not demonstra-
ted (p >0.05): (df = 1; p = 0.82401). Therefore, H, hypo-
thesis was accepted as to the absence of non-homoge-
neity in gender distribution in the compared groups.

H, hypothesis was also accepted as to other vari-
ables indicating the homogeneity in the groups under
study (Fig. 2, a—d).

Boxplot by Group
Variable: BMI (Ingexc macu Tina)/(Body mass index)
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Puc. 2 (a, b). MNopisHsHHa OI" Ta KI™ 3a nokasHnkamu:
a—Bik; b — IMT
Fig. 2 (a, b). Comparison of MG and CG by:
a-—age; b - BMI
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Boxplot by Group
Variable: ODI go onepaLii/ prior to surgery
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CryniHb gerenepauii MX[ sa Pfirmann sig 1 ao 5

Boxplot by Group
Variable: CtyniHb aereHepauii MX[ 3a Pfirmann Big 1 go 5
IVD degeneration grade by Pfirmann from 1to 5
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Puc. 2 (c, d). MNopieHsiHHs OI Ta KI™ 3a nokasHukamu:
¢ — ODI, d — ctyniHb gereHepadii MX[ (3a Pfirrmann)
Fig. 2 (c, d). Comparison of MG and CG by:
¢ — ODlI, dD — grade of IVD degeneration (according to Pfirrmann)

AOCAIAXEHHS Pi3HULL

MiDXX OCHOBHOIO TQ KOHTPOABHOIO FPYNAaMHM

3a nicasonepawiinHoo YacTtoTolo EP,

3MILLLeHHA CMTMHHOMO3KOBOTO KOPiHLA,

HOBOTO peuMAUBY rpuxi MXA, rpuKoyTBOPEHHS

de novo Ta 3a KAIHIYHUM CTATYCOM

Anani3z gaHux MPT yepes 12 micauis nicna xipypriyHoro
nikyBaHHS peumausy rpwxi MX[ nokasas, wo o3Hakv E® y
nicnsonepauinHii 3oHi B O HasasHi y 4 (11,4 %) xBOpwUX,
B Kl -y 19 (31,2 %) xBopux (Tabn. 4).

Analysis of the difference

between main and control groups

by postoperative rates of EF,

displacement of spinal root, new recurrence

or de novo herniation and by clinical status
Analysis of MRI findings in 12 months following the
surgical treatment of the recurrent IVD hernia demonst-
rated that EF signs at the postoperative site were
evident in 4 (11.4 %) patients of MG and 19 (31.2 %)

patients in CG (Table 4).

Tabnuus 4. Okpemi pagionorivHi Ta kniHivHi nokasHukm B O Ta KIM
Ta OLjiHKa CTaTUCTUYHOI 3HAYYLLIOCTi MiXXTpYnoBMX BiAMiHHOCTeN Yepe3 12 micauis nicns onepauii (n, %)
Table 4. Selected radiological and clinical features in MG and CG
and assessment of the significance of intergroup differences in 12 months following surgery (n, %)

or /MG KIr/CG = . .
MokasHukm / Signs (n = 35) (n=61) IBEHb CTATUCTUIHOI 3HakYLLOCTI
Statistical significance
n % n %
EnigypanbHuin ¢ibpos _
Epidural fibrosis 4 4 10 312 p=0,02936
SMImeHHH CMMHHOMO3KOBOTO KOPIHLIs 9 25,7 20 32,8 p = 046759
Displacement of spinal root
MPT/MRI s VX
0BU PeLnamB rpuxi _
New recurrence of IVD herniation ! 29 2 33 P =0,90904
De novo rpwxa MX[ _
De novo IVD hernia 2 5.7 3 4,9 p =0,60385
KJ'!IH.I‘-IHI 3aJ'II./ILIJKOBI/IVI_ KOpiHLieBNIA 6inb 8 229 15 246 p =0,84815
Clinical Residual radicular pain

BignosigHo, 31 (88,6 %) xBopux Ol Ta 42 (68,8 %)
xBopux KI' He manu nepekoHnuenx MPT-o3Hak E® y 30Hi
nepeHeceHoro XipypriyHoro BTpy4aHHs (auBs. Tabn. 2 Ta 4).

Pasom 3 Tum, po3paxyHOK OuiKyBaHUX BUMafkKiB nicrs-
onepadinHoro E® nokasas, wo B O BOHM cknagawTb
8,4 — 10670 GinbLue, HiXX BOBIYI NEPEBULLYIOTb iX peanbHy
KinbKicTb. BignosigHO, O4YiKyBaHWW piBeHb BIACYTHOCTI
MPT-o3Hak E® B O cknaB 26,6 Bunagkum npotm
31 3apeecTtpoBaHoro (Tabn. 5).

Ha BigmiHy Big OF, y KI' ouikyBaHun piBeHb MPT-
Bepudikauii nicnsaonepauinHoro E® (14,6) BuABuBCA
HX4MM 3a HasiBHuI (19) (ouB. Tabn. 4 Ta 5).

In 31 (88.6 %) patients of MG and 42 (68.8 %) pati-
ents of CG, the convincing MRI signs suggesting EF
at the postoperative site have not been detected
(see Tables 2 and 4).

Nevertheless, the calculated number of the expected
cases of postoperative EF in MG (8.4) was more than
twice higher than actual number. In CG, the calculated
number of the expected cases of postoperative EF
was 26.6 as compared to 31 actual EF cases (Table 5).

Contrary to MG, in CG the expected level of MRI
verification of postoperative EF (14.6) turned out to be
inferior to the actual level (19) (see Tables 4 and 5).
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Ta6nuusa 5. CTaTUCTUYHMI po3paxyHOK OYiKyBaHWX BUNAAKIB nicnsionepadinHoro E® y rpynax cnoctepexeHHst
Table 5. Statistical calculation of the expected cases of postoperative EF in groups under study

3BefeHa Tabnuus 3 rpynyBaHHAM 3a ABOMA O3HAKaMM: OYiKyBaHHi YacToTu
2-Way Summary Table: Expected Frequencies

Moy e Elrel]s OsHaku E® / EF signs
Row Totals
0 1

or /MG 26,61458 8,38542 35,00000

KIr/CG 46,38542 14,61458 61,00000

3aranbHa / Total 73,00000 23,00000 96,00000
lMpumimku:
0 — BigcyTHi; 1 — HasBHI.
Notes:

0 — absent; 1 — present

Kpim BuLlEe3a3Ha4eHoro, 3apeecTpoBaHO CTaTUCTUYHO
3Hauywy pisHmgio Mk O 1a KI 3a vactotoro E® B
nicnsionepadinHin 3oHi (df = 1; p = 0,02936), Tomy H, 3a
[aHMM MOKa3HUKOM BiAXWUneHo (ame. Tabn. 4).

Takum YMHOM, Y AOCNIAKYBaHiIlN KoropTi 6yno npoaemoH-
CTpOBaHO, L0 iHTpaonepauiHe enigypanbHe BBeOEHHSA
MIT cynpoBOMKYETLCSA CTATUCTUYHO 3HAYYLLUMM 3HMDKEH-
HAM 4acToTu pagionoriyHmx o3Hak E®P uyepes 12 micsauis
nicna xipyprivyHoro nikyBaHHA peunaunsy rpvki MXI.

O3Hakn 3MilLeHHS CMIMHHOMO3KOBOTO KOpPIiHUSA B Micns-
onepauinHin 3oHi 3a gaHumu MPT cnoctepiranncse y 9
(25,7 %) xBopwux, sikum 3actocoByBaBcs NI (Or), Ta'y 20
(32,8 %) xBopux, y Skux bap’epHi matepianu He BUKOpUC-
TosyBanu (KIN) (aus. Tabn. 4). MNMpu LbOMy CMiBBIAHOLLIEHHSI
pPO3paxyHKOBUX OYiKyBaHWX Ta HasiBHMX BUNagkiB papio-
NOriYHNX 03HaK 3MilweHHs kopiHusa B O cknano 10,6 : 9,
B KI' — 18,4 : 20. Ak 6aunmo, y rpynax, Lo NopiBHIOBANMCh,
Ui cniBBigHOLLEHHS BN NPOTUNEXHUMMN.

BogHovac cTtaTMCTMYHO 3HaYyLWoi pisHMUI M gocnia-
XyBaHUMU rpynamm 3a yactotamu MPT-03HaK 3MilLeHHs
CMMHHOMO3KOBOIO KOpiHUs He BcTaHoBneHo (df = 1;
p = 0,46759), Ha BigMiHy Big Takoi 3a piBHem EO®
(tabn. 4). TobTo BiAHOCHO 3MilLIEHHS CMUHHOMO3KOBOIO
KopiHUs H, npuiHaTO.

MPT-o3Hakn HoBoro peumauy rpwxi MXO 4epes
12 wmicsauiB nicna noBTOpHOI  Mikpoauckektomii B Ol
BusiBneHo B 1 (2,9 %) sunagky; B KM'-y 2 (3,7 %) Bunagkax
(tabn. 4). Kpim Toro, y 2 (5,7 %) xBopux OI 1a 3 (4,9 %)
xgopux KI' BusiBneHo de novo rpwxy MX[ (tabn. 4).
Mpu ubomy pisHnua mik OF Tta KI 3a vactotow peuu-
omeiB rpmx MXO (df = 1; p = 0,90904) ta yvacToTOtO
Bunagkis rpwk MX[I de novo (df = 1; p = 0,60385) Tex
He Jocdrna piBHS CTaTUCTUYHOI 3HAYYLLOCTI.

3anuwkoBuin KopiHueBuiA Ginb, WO 3a fokanisauieto
Bignosigas 30Hi BuaaneHHsa rpwki MX[, yepes 12 micauis
nicna NOBTOPHOI onepauji crnocTepirasca y 8 (22,9 %)
xBopux Ol Ta y 15 (24,6 %) xBopux KI' (tabn. 2 Ta 4).
3a yacToTOH BUSIBMEHHS L€l CMMNTOMAaTUKK rpyna, B Kl
MI'T 3actocoByBascs, Ta rpyna, B akin MM He Bukopuc-
TOBYBaBCS, CTAaTUCTMYHO 3HA4yLlO MiXX cobol He Bigpi3-
Hanues (df = 1; p = 0,84815). 3anuwkoBnin KOpiHLEBUIA
Oinb y O03Ha4yeHOi YacTUHM XBOpUX OyB HE3HAYHUM
(B cepeaHbomy 2,00 + 0,33 6anis B Ol Ta 2,20 + 0,20 6anis
y KI, 3a 10-6anbHOIO Bi3yanbHOK aHanoroBOK  LUKa-
noto [36], (p = 0,477676)) i cTaTUCTMYHO 3Ha4yLle cnab-
Kiwmm (p < 0,005), nopiBHSAHO 3 HagMIPHO IHTEHCUMBHUM
KOpiHUeBMM Gonem, 3 SKMM nauieHTM nocTynanu Ha
NoBTOPHY onepauito (y cepegHbomy 9,13 + 0,35 Ganie Ta
9,31 + 0,22 6ani., BignosigHo; p = 0,690599).

BogHovac cnig 3a3HaumTK, Wwo rpuxi denovo, ki Yyepes
12 micauiB nicna XipypriyHOro BTpy4YaHHS Bi3yanizoBaHO

Besides, the statistically significant difference bet-
ween MG and CG was registered by EF frequency at
the postoperative site (df = 1; p = 0.02936), therefore H,
considering this sign has been rejected (see Table 4).

Consequently, in the cohort under study, interaopera-
tive epidural administration of PAH is associated with
the significant decrease in the frequencies of the radio-
logical signs of EF detected in 12 months following the
surgical treatment of the recurrence of IVD herniation.

The MRI signs of the displacement of spinal root at
the postoperative site were observed in 9 (25.7 %) pati-
ents of MG and 20 (32.8 %) patients of CG (to whom
barrier materials were not administered) (see Table 4).
The ratio of calculated expected to actual cases of the
displacement of spinal root was 10.6:9 in MG and 18.4:20
in CG, i.e. this ratio in the compared groups was opposite.

At the same time, the difference between groups
as to the frequency of MRI signs of the displacement
of spinal root was not significant (df = 1; p = 0.46759),
contrary to that in EF frequencies. Therefore, referring
to this sign, H, has been accepted.

The MRI signs of the new recurrence of IVD hernia-
tion in 12 months following the repeated microdiscec-
tomy were detected in 1 (2.9 %) case in MG and 2
(3.7 %) cases in CG (Table 4). Besides, in 2 (5.7 %)
cases in MG and 3 (4.9 %) cases in CG, de novo IVD
hernia was revealed (Table 4). The difference between
MG and CG concerning these two signs also did not
reach the level of the statistical significance (df = 1;
p = 0.90904 and df = 1; p = 0.60385, respectively).

In 12 months following the repeated surgery, the
residual radicular pain with localization matching the
area where IVD was removed was registered in
8 (22.9 %) patients of MG and 15 (24.6 %) patients
of CG (Tables 2 and 4). Considering this symptom,
the difference between the groups was not significant
(df = 1; p = 0.84815). The residual radicular pain was
rather mild (on average 2.00 + 0.33 points in MG and
2.20 * 0.20 points in CG according to 10-points visual
analogous scale [36] (p = 0.477676)). In addition, the
pain was significantly less pronounced (p < 0.005)
as compared to the most intensive radicular pain prior
to the repeated surgery (on average 9.13 + 0.35 points
in MG and 9.31 + 0.22 points (p = 0.690599).

Meanwhile, it should be noted that de novo hernias
visualized in 12 months following the surgery in the intact
spinal motion segments or contralateral segments at
the level of surgical intervention have been manifested
with the radicular pain in neither group under study.

ODI values assessed in 12 months since the
surgery corresponded to the minimal disability
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y HeonepoBaHMX XpebLeBO-pyxoBUX cermeHtax abo 3
npoTMnexHoro 60Ky Ha onepoBaHOMY PiBHi, HE MpPOSABNS-
n1Cb KOpiHLEBUM Bornem B XOAHIN 3 OCNIAXKYBaHUX rpyn.

3HauveHHsa ODI yepes 12 micauiB nicnsa onepaduii Bigno-
Biganu miHimaneHin iHBanigm3auii (7,37 £ 0,83 % B Ol Ta
8,20 £ 0,71 % y KI) (Tabn. 2). PisHnUa MixX LMW NMOKa3HW-
kamu y gocnigxyBaHux rpynax (p = 0,331775) He pocsarana
PiBHS CTaTUCTUYHOI 3HAYyLLIOCTi. Pasom 3 TUM emnipnyHnin
aHani3 gaHux, NpeacTaBneHnx Ha puc. 3, 0O3BOSSE BUCY-
HYTW FiNoTe3y Mpo MOXIMBICTb CMOCTEPEXEHHS HUXKYOro
CTYMEHA MOPYLUEHHS AKOCTI XUTTA nicna onepauii y pasi
3actocyBaHHs M.

OpHak uo rinoTesy B noganbLUIoMy AOUINBHO 0AATKOBO
nepesiputM Ha BUGipkax Oinblworo obcsiry, OcKinbku B
[aHoMy AOCTifKeHHi cTaTucTuyHa rinotesa H, He 6yna
Bigxunexa.

(7.37 £ 0.83 % in MG and 8.20 = 0.71 % in CG) (Table 2).
The difference of these values between the groups was
not statistically significant. Meanwhile, the empirical
analysis of the data presented in Fig. 3 allows us to
suggest that less impairment of the life quality seems
to be registered when PAH is administered.

However, this suggestion should be verified in more
numerous samples since within the framework of this
study H, have not been rejected.

Boxplot by Group
Variable: ODI yepes 12 micsuis nicns onepadii /in 12 months after surgery
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Puc. 3. OuikyBaHi NOKa3HWKM CTYNeHs NopyLUEeHHS SIKOCTi XXUTTS Yy rpynax crnoctepexeHHs Yepes 12 micauis nicnsa onepadii (3a ODI)
Fig. 3. The expected worsening of life quality in the groups under study in 12 months following surgery

OuiHka acoujauii MK AOCAIAXYBAHUMMU

PAAIOAOTYHMMMU TA KAIHIYHUMMU NOKA3HMKAMMU

BignosigHO o 3aBoaHb AaHoi poGoTu, yepe3d 12 mi-
cAauiB nicna BuganeHHs peumamsy rpwxi MX[I y xsopux O
Ta K[ gocnigkeHo acouiauito MiXk TakMMW MoKasHUKamu,
gk yactota E®, 3MmilleHHS CMMHHOMO3KOBOrO KOpiHLS,
piBeHb peunamsyBaHHa rpwxi MX[ i yTBopeHHsa de novo
rpyxi MXO — 3 ogHoro GOKy, Ta 3 iHLWOro — 4YacToTo
BUSIBMEHHA 3anuLLKOBOro KopiHueBoro Gonto, nokanisadis
SIKOrO BiAMNoBiga€e 30Hi XipypriYHOro BTPYYaHHS.

Hac uikaBuB 3B’A30K pafionoriyHMX MOKasHUKIB i3
KMNiHIYHOIO cuMnTOMaTMKol. 3a AaHumu niTepatypu BiH
OLIHIOETbCA HEOAHO3HaYHO. Y Aesikmx poboTax nokasaHo,
WO peunamBylodmMin KopiHUeBWA Ginb npu 3HadyHomy E®
crnocTepiraeTbCa BTPUYI YacTille, HiXK Npu MeHLW Bupaxe-
HoMy py6ueBo-3nyyHomy npoueci [37]. BogHoyac B iHLWKX
Dkepenax onucyetbca 6e3cumnToMHUiA  nepebir enigy-
panbHoro ¢ibpo3sy [38, 39].

3a Hawumun panumn, y xBopux O He 3apeecTpo-
BaHO CTaTUCTMYHO 3Ha4ywoi acouiauii Mix nicns-
onepadinium E® Ta 3anumwkoBum kopiHUueBuUM 6Gonem,
Wo BignoBigaB 30HI BuAaneHHa peuuausy rpuxi MX[

Assessment of association between the studied

radiological and clinical features

According to the objectives of this study, we analyzed
the associations between the frequency of the residual
radicular pain in 12 months after the surgery localized
in the area matching the site of the surgical intervention
and such factors as EF, the displacement of spinal root
at the postoperative site, the repeated recurrent IVD
herniation the repeated recurrent IVD herniation and
de novo IVD herniation.

We were interested in the association between radio-
logical findings and clinical symptoms. The data on this
subject are still controversial. Several authors demonst-
rated that the residual radicular pain in cases of the
extensive EF is thrice more frequent than in cases with
less pronounced cicatrical adhesions [37]. However,
there are data about asymptomatic EF [38, 39].

According to our data, neither patients in MG
(p = 0.66482), nor in CG (p = 0.22940) demonstrated
significant  association between postoperative EF
and the residual radicular pain localized in the area
matching the site of the surgical intervention.
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(p = 0,66482). Y KI' MK UMMM MNOKa3HUKaMU TeX He
BCTAHOBIEHO acoujauii i3 3agaHnM piBHEM CTaTUCTUYHOI
3HauyLocTi (p = 0,22940).

BogHouyac B3aEMO3B'A3KM  iHLWIKMX  MOPEONOriYHMX
NMoKasHUKIB i KniHiYHOI cumnTomatnkm B O T1a KI manu
BigMmiHHOCTI. Tak, B O He BcTaHOBMEHO acouiaLii Mk
3MiLLEeHHAM CMUHHOMOS3KOBOIO KOpPIiHUA B Micrnsionepauin-
Hil 30HI Ta 3anULIKOBMM KOpiHLEBUM Gonem BignoBigHOI
nokanisauii (p = 0,09515) i Mixx peunamMByBaHHAM TpuXi
MX[ Ta BuweHasBaHol cumnToMaTukow (p = 0,22857).
[o Toro X, sk, 6e3yMoBHO, i ovikyBanocs, B OI" He BUsiBNeHO
acouiaTUBHOIO 3B’A3KY MiXK BWHUKHEHHAM rpwxi  MX[
de novo Ta 3anuWIKOBMM KOpiHUEBUM 0onem, Wo 3a
rnokanisauieto Bignosigae 30Hi XipypriYHOro BTPyYaHHS
(p =0,41008).

Ha Bigminy Big Ol, y KI' BCTaHOBNEHO CTaTUCTUYHO
3Hauywy acouiauito MK yactotoro MPT-03HaK 3MilLeHHs
CMMHHOMO3KOBOIO KOpiHUA y micrnsonepauiiHin 30Hi Ta
KOpiHLEeBUM bonem y BignosigHOMy  AepmaTomi
(p = 0,00222). Ii popmaTkoBa oOLujHKA 3a MOKA3HWKOM
acouiauii (¢ = 0,41) Bka3ana Ha B3a€MO3B’I30K CEPELHbOI
cunun. Takox y KIM BCTaHOBNEHO TEeHAEHLi0 BMAMBY HOBUX
peunamsis rpyxk MX[ Ha 4acTOTy UMX KMiHIYHUX NpoOSBIB
(p = 0,05738); ogHak pJaHa cTaTUCTMYHA TrinoTesa
notpebye nepesipkn Ha BinbL NOTYXHNX BUBIpKax.

Y3aranbHio04n LK YacTUHY AOCHIMKEHHS, BiAMITUMO,
wo 4Yepes 12 micAuis nicrna NOBTOPHOI onepadii, Hesa-
nexHo Big iHTpaonepauiiHoro BeefdeHHs [T, HasBHICTb
Ha onepoBaHoMy piBHi MPT-o3Hak E® icTOTHO He Bnnu-
Bana Ha 4acToTy BWSIBNEHHSI KOpiHUeBoro ©onto, Bigno-
BiQHOro 30Hi XipypriyHoro BTpyyaHHs. [ligkpecnumo, LWwo
LS 3aKOHOMIPHICTb crnocTepiranacb Ha Thi CTaTUCTUYHO
3HaYyLLOro 3HWXKeHHs1 Yactotu MPT-o3Hak E® y rpyni, B
SKi Bukopuctoysasca IMIT.

Y rpyni, ae 3actocoyBaBcs [T, HasBHICTbL Ha onepo-
BaHOMYy piBHi MPT-03Hak 3MilleHHs KopiHUusi abo HOBOro
peunamsy rpwxi MX[ icTOTHO He BnnuBana Ha 4acToTy
BUSIBMIEHHS 3aNULLKOBOrO KOpiHUEeBoro 6om, Wo 3a
rnokanisauieto BiAnoBigaB 30HI XipypriyHOro BTPYYaHHS.
HatowmicTtb y rpyni, ge NI He 3acTtocoByBaBcs, BCTaHOB-
NIeHO cepeaHbOi CUMM B3aEMO3B’SI30K MK L€ KNiHIYHO
cumntomaTukoro ta MPT-03Hakamu 3MilLEHHA CMMHHO-
MO3KOBOIoO KOpPiHUSA Y mnicrnsionepauinHin 30Hi, a Takox
TEeHAEHLi0 [0 3aneXxHOCTi KIiHIYHOI CUMNTOMaTUKU Big
HoBMX peumameis rpwk MX[. BogHoyac npu HasiBHUX
BIOMIHHOCTSIX acouiaTVBHMX 3B'A3KiB, rpynu cnocrepe-
KEHHS CTaTUCTMYHO 3Hayylle He Bigpi3Hanucb 3a
yactoToto MPT-03HaK 3MilLEHHS CIMHHOMO3KOBOIO KOPiHLSA
Ta HOBUX peumamsis rpuwx MXI.

BUCHOBKMU

1. Y rpyni xBopux, kMM nig Yyac BUAANEHHs peunansy
rpvxi MX[ Ta gekomnpecii HeBpanbHUX CTPYKTYp enigy-
panbHo BBoamecA [T, yepes 12 micauie nicns onepauii
yactota MPT-o3Hak E® Oyna cTaTUCTMYHO 3HaudyLle
(p = 0,02936) Hwx4voto (11,4 %), NOPIBHAHO i3 rpynoto,
B SKill He 3acTocoByBanuch 6ap’epHi matepianu (31,2 %).

2. EnigypansHe BBegeHHs [T icToTHO He BnnuBano
Ha 4acTOTy BUSIBMEHHSI pPafionoriYHMX O3HaK 3MilLEeHHS
CNMWHHOMO3KOBOIO KOpPiHUSA Ha OnepoBaHOMY piBHi Ta
HoBUX peumamBiB rpyk MXL, a Takox rpux de novo yepes
12 micauis nicns onepauii.

3. Y rpyni xBopux, skum Beoguscs [T, Bunagku
BusiBneHHss MPT-o3Hak E® Ta 3milleHHs cCMMHHOMO3KOBOTO
KopiHUsi Ha onepoBaHoMy piBHi (4 Ta 9, BiQNOBIAHO)

Nevertheless, some differences between MG and CG
have been proved when association between other
morphological signs and clinical symptoms was analyzed.
In particular, in MG no association was demonstrated
between the displacement of the spinal root at the post-
operative site and the residual radicular pain of the
corresponding localization (p = 0.09515). As anticipated,
the same holds true for frequencies of recurrent IVD
or IVD herniation de novo that were not associated with
the residual radicular pain of the corresponding locali-
zation (p = 0.22857 and p = 0.41008, respectively).

In CG group, the situation was reversed. Namely,
there was a statistically significant association between
the frequency of MRI-visualized displacement of the
spinal root in postoperative area and the radicular pain
in corresponding dermatome (p = 0.00222). The association
coefficient (¢ = 0.41) indicates the moderate strength
of such association. Also, in CG, the trend towards the
impact of de novo recurrence of IVD herniation on the
frequency of the clinical manifestations stated above
was observed (p = 0.05738). However, this statistical hypo-
thesis requires to be verified in most powerful samples.

To generalize this part of the study, we should note
that in 12 months following the repeated surgery the
presence of MRI-visualized EF features at the level of
surgical intervention did not affect significantly the
frequency of the residual radicular pain of the correspon-
ding localization irrespective of intraoperative administ-
ration of PAH. It should be stressed that such pattern
was evident in the setting of the statistically significant
decrease of the frequency of MRI features of EF in MG.

In MG group, the displacement of the spinal root at
the postoperative site or de novo IVD herniation did not
affect significantly the frequency of the residual radicular
pain of the corresponding localization. On the contrary,
in CG where PAH was not administered, the moderate
strength association between this clinical symptom and
MRI signs of the displacement of the spinal root at the
postoperative site was evident. In addition, the trend
towards the impact of de novo recurrence of IVD
herniation on the frequency of these clinical manifes-
tations was observed. At the same time, in spite of the
differences in these associations, MG and CG did not
differ significantly by the frequency of MRI signs of the
displacement of the spinal root and de novo recurrences
of IVD herniation.

CONCLUSIONS

1. In cases where the surgical removal of IVD hernia
and decompression of the neural structures was accom-
panied with epidural administration of PAH, the frequency
of MRI signs of EF in 12 months postoperatively was
significantly lower (11.4 %; p = 0.02936) than in cases
where barrier materials were not used (31.2 %).

2. Epidural administration of PAH did not affect
significantly the frequency of the detection of the radio-
logical signs of the displacement of the spinal root at the
postoperative site, recurrence of IVD herniation or de novo
IVD hernias in 12 months following the surgery.

3. Upon PAH administration, the number of actual
cases with MRI signs of EF and the displacement of
the spinal root at the postoperative site (4 and 9, respec-
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O6ynn HwkYMMK 3a ouikyeaHi (8,4 Ta 10,6, BignoBigHoO) —
Ha BigMiHy Big rpynu, ge [T He BukopucTOBYyBaBCA
(BcTaHoBneHo 19 Ta 20, BignoBigHo; ovikyBanocb 14,6 Ta
18,4, BignoBigHo).

4. Y rpyni XBOopuX, SKMM iHTpaonepauiinHO BBOOMBCS
MIT, HasiBHICTb Ha onepoBaHoMy piBHi MPT-o3Hak E®,
3MilLleHHs1 KOpiHUA Ta HoBOro peumausy rpwxi MX[
yepes 12 micauiB nicna onepadii iCTOTHO He BnnMBana Ha
YacToTy BUSIBNEHHS 3arULLKOBOrO KOpiHueBoro 6ornio, Lo
3a fokanisauieto BiANOBIAaB 30HI BMAaneHHs peuuauney
rpveki MXI.

5. Y rpyni, ge NI He 3acTocoByBaBCs, BCTAHOBIIEHO
cepefHboi cunn B3aemosB’a3ok (¢ = 0,41) Mix yacToTo
BUSIBMIEHHS 3aMLIKOBOro KOpPiHUEBOro 6omnto, Skuin 3a
rnokanisauieto BignoBigaB 30HI BuAAnNeHHa peuuauney
rpwki MXO, ta MPT-03Hakamn 3MilLEHHS CMUHHOMOS3KO-
BOr0O KOpPIHUA Yy nicnsionepauiviHiin 30Hi, a TakoX TeHAEHLUio
[0 3aneXHOCTi JaHOol KNiHIYHOI CMMNTOMaTUKM BifI HOBUX
peunausis rpwxk MX[. BogHovac y Ui rpyni He BUABMEHO
CTaTUCTMYHO 3HAYyLLIOro B3aEMO3B’'A3Ky Mix MPT-o3Ha-
kamun E® Ta 4acToTol 3a5MLWKOBOro KOpiHLEeBoro 6onto.

OTpvMaHi faHi B LIMOMy MOXyTb CBig4MTW Mpo
OOUINbHICTb BMKOPUCTaHHA Takoro 6ap’epHoro marepiany
sk M ykpaiHcbkoro BUpPOGHMKA, NpWHaWMHI, Y A0CUTb
CKnagHoi KaTteropii cniHanbHUX XBOPUX, SKUMU € XBOpi 3
peungnsamun rpwx MX[. Pa3om 3 TUM MW HaronoLuyemo,
IO NPOBEAEHMIN HaMW aHarni3 CTOCYBaBCSl KOXHOIO OKpe-
MOrO YMHHWMKA, TOMY 3acTepiraemo Big Oinbll LIMPOKMX
BMCHOBKIB  LLOAO CYKYMHOTO BMAMBY  emnigypanbHOro
BeedeHHA [T Ha pesynstraTv MNOBTOPHUX MOMepeKo-
BUX MIKPOLMCKEKTOMI.
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tively) were lower than expected (8.4 and 10.6 respec-
tively) contrary to the patients operated without adminis-
tration of PAH (19 and 20 - actual cases versus 14.6
and 18.4 — expected).

4. In patients operated with PAH administration,
the displacement of the spinal root at the postoperative
site or de novo IVD herniation did not affect significantly
the frequency of the residual radicular pain of the corres-
ponding localization.

5. In patients operated without PAH administration,
the moderate strength association between the residual
radicular pain and MRI signs of the displacement of the
spinal root at the postoperative site was evident.
In addition, the trend towards the impact of de novo
recurrence of IVD herniation on the frequency of this
clinical symptom was observed. At the same time, in
this group, no significant association between MRI
signs of EF and the frequency of the residual radicular
pain was observed.

The data obtained testify to the expediency of using
PAH produced in Ukraine as the barrier material, at
least, in the difficult category of spinal patients with
recurrent VD herniation. Nevertheless, it should be
stated that our analysis concerned each factor taken
separately. Therefore, more generalized conclusions
as to the overall effect of the epidural PAH administration
on the outcomes of the repeated microdiscectomies should
be drawn with care.
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Prospects for further research

The multivariate analysis in more numerous samples and with
extended follow-up term is required for increasing the level of
evidence of the results obtained. Such approach will allow
verifying the claimed hypothesis as to the corresponding trends
with increasing the evidence base of these results.
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