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[Tocneomneparnuonneiit pyoIoBo-criaeyHbid dnuAypuT (PCD) ocraercs omamM M3 Hambosee
YacTBhIX OCJIOKHEHHH B OTHAJICHHOM IEpPHOAE MOCiie MHUKPOJUCKIKTOMHH, YXyAIIas OOIIUiA
pe3yibTaT JICYEHHS MEXKIIO3BOHKOBBIX TPBDK JHUCKOB TMOSCHHYHO-KPECTLIOBOTO OTENa
MO3BOHOYHMKA. [[elbl0  HACTOSIIIEr0 WCCIENOBAaHUS  SBISETCS OIECHKA JIHHAMHKH
obpazoBanus HpuOpo3HOro pyoua u 3pPeKTHBHOCTH METOJ0B €ro Npo(UITAKTUKH, HCTIOB3YS
MPEIOKEHHYIO JKCIIEPUMEHTAIBHYI0O MOJENb IOCICONEPAOHHOTO PYOII0BO-CIIA€YHOTO
snuaypura. MccnemoBaHue MPOBENICHO HA 3KCIIEPUMEHTANBHBIX KHBOTHBIX, KOTOPBIM
BBHIMOJTHSUIACH  JIAMHHOKTOMHSI HAa TpeX YPOBHAX, HA JBYX YPOBHSX BBIOJHSIACH
npoduIaKkTHKa PyOLIOBO-CIIAEYHOTO MPOLECca ¢ MCIOIb30BAHUEM MPEIJIOKECHHBIX METOIHK.
Ha TtperbeM ypoBHEe mNpodHIaKTHKAa HE NPOBOAMIACH. Pe3ynbraThl pa3BUTHS PyOIIOBO-
CIIAeYHOTO Tporecca MOPQOIOTHISCKH OICHUBAIKCH depe3 3, 6, 9 u 12 mecsreB. BeiBob:
WCTIONB30BaHUE NPEAJIOKECHHBIX METOAUK mnpodunakTukd PCD cHWXaeT BBIPaXKEHHOCTD
PYOLIOBO-CITa€YHBIX H3MEHEHHH B SMTUIypaIbHOM IPOCTPAHCTBE.

Knioueevie cnosa: mopckas meduyuna, pyoyo8o-cnaeunvlil dNUOYPUm, NUOYPATbHGIL

dubpos.

BBenenue. HecMoTpss Ha pa3BUTHE HOBBIX TEXHOJOTMM W JIOCTUTHYTHIE YCIEXU B
OIIEPaTUBHOM JICYEHHH TPBDK MEKIO3BOHKOBBIX JHCKOB, YaCTOTa HEYIOBICTBOPUTEIBHBIX
MOCIICOTIEPAIMOHHBIX  PE3yNIbTaTOB B BHJAE COXPAHSIONMIETOCS OOJEBOrO0 KOPEIIKOBOTO
CHUHJIpOMa HE COKpAaIIaeTcs, JOCTUTas IO JaHHBIM pa3HbIX aBTopoB 5—-20% [1-3].

Hanbonee dacToii mnpuUYMHON COXpaHSIOMIErocss OOJIEBOTO KOPEUIKOBOTO CHHApPOMAa B
MOCJICONICPAlMOHHOM ~ TEpHOAE SBISIETCS  pasBUTHE PpyOIOBO-CIACYHOTO  Ipolecca,
TIOJIYYMBIIIETO Ha3BaHWE pyOmoBo-cnacuynoro snuaypura (PCD) wmmm smmmypamsHOTO
¢bubpoza. YacTtoTa BCTPEUAEMOCTH PYOIIOBO-CIIACYHOTO JMHAYPHUTA B CTPYKTYpPE MPOUUX
NPUYMH TaK HA3bIBAEMOIO «CHHApPOMa HEyAayHO MpoBeldeHHOHM omepamum» (failed back
surgery syndrome) gocturaet 8—70% [3-8].

EXPERIMENTAL MODEL OF THE TECHNIQUES FOR PREVENTIVE
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Postoperative epidural cicatrical adhesions (ECA) remain a most common
complication in the distant period after microdiscectomy, worsening the overall
result of spinal disk herination treatment in lumbo-sacral region of the spine. The
experimental study was intended to rating of fibrous scar formation dynamics and
the techniques for its preventive treatment efficacy through the use of the proposed
experimental model of postoperative epidural cicatrical adhesions. The study was
conducted on experimental animals underwent laminectomy on three levels. On
the first two levels some preventive measures against subsequent cicatrical
adhesions were performed according to the proposed techniques. On the third level
the prevention was not conducted. The results of cicatrical adhesions development
were estimated after 3, 6, 9, and 12 months. Proposed techniques for ECA
preventive treatment are found to reduce cicatrical changes symptom severity in
the epidural space.
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Introduction. Despite the development of new technologies and the successes
achieved in spinal disk herination surgical treatment, the incidence of
unsatisfactory postoperative results in the form of persisting radicular pain
syndrome remains as high as 5-20% according to different authors [1-3].

The most common cause of persisting radicular pain syndrome in the
postoperative period is development of cicatrical adhesions, which were named
epidural cicatrical adhesions (ECA) or epidural fibrosis. The incidence of epidural
cicatrical adhesions in the structure of other causes of the so-called “failed back
surgery syndrome” achieves 8-70% [3-8].




[lpuumHel  uype3MepHOro 00pa3oBaHUS COEAMHUTENBHONM TKaHH B  JNHAYPATbHOM
MPOCTPAHCTBE BCJIEACTBHE OIEPATHBHOTO BO3ACWCTBUS /0 KOHIA emle He u3ydeHsl. [lo-
MPEeKHEMY HE SICHO, TMOYEeMY MPU UIACHTUYHBIX YCIOBUSAX B MOCJICONEPANIMOHHOM MEPHOJIC B
psAe ciaydaeB pa3BHBAeTCS BBIPAXKCHHBIN AMHypPANbHBIN (UOPO3, B APYrHUX K€ OH MEHEe
BBIpa)KEH JTUO0 BOOOIIE OTCYTCTBYET.

OcTtaercs AWCKYTaOEITBHBIM BOMPOC O CBSI3M MEXKAY BBIPAKCHHOCTBIO SMUAYPATHLHOTO
¢ubpo3a ¥ METOAOM JHUCKIKTOMHUU. B psme paboT yka3blBaeTCs Ha YMCHBIICHHC
BBIPQKEHHOCTH  SHUAypalbHOrO  (GuOpo3a B MOCIEONEPAllMOHHOM — TIEpHOje  IpH
WCTIONE30BAaHNH OapbepHBIX TEJIeBBIX MAaTEPHUAIOB, HM30JUPYIOIINX MEMOpaH, pa3IHMYHBIX
TEXHHUK COXpaHCHUS KENTOW CBSI3KH, a TAaKKE HHTPAONEPAIMOHHOM OpOIICHUH HEPBHBIX
CTPYKTYp CTEPOUTHBIMU M HECTEPOUIHBIMH MTPOTHBOBOCTIAIUTEILHBIMHA TTPETIapaTaMHu.
HecmoTps Ha mocTaTouHO OOJBITIOE KOJIMYECTBO METOAOB JICUCHHUS MHUAYPATLHOTO (Grudpo3a
MoClie  MUKPOJUCKIKTOMHM, OONBIIMHCTBO aBTOPOB OTMEUAIOT UX HEJOCTATOYHYIO
KIMHUYECKYI0 3¢ hexTuBHOCTH [9—14].

Py0OmoBo-criacqHbIi AMUAYPUT B HEHUPOXHPYPTUICCKOW TPAKTHUKE HA CETOMHSAINTHUN ICHB
OoCTaeTcsi IIHPOKO PACIPOCTPaHEHHBIM SIBJICHHEM. Mennko-coranbHas 3HAYMMOCTD
MpoOJIEMBbI BEJKKA, BO3BpAICHUE PAJUKYISIPHBIX OOJiell B MOCICONEPAIMOHHOM IEePHOIC
BBI3BIBACT Yy OOJNBHBIX YYBCTBO OE3BICXOAHOCTH, pa3pyllas WX COLMANBHYIO aJalTaIlHio.
HeoOxogmMocTh  CBOCBPEMEHHOTO JICUCHHS W MPOQPIIAKTHKA  pPyOIIOBO-CIIAETHOTO
SIUIYypUTA HE BHI3BIBAET COMHCHWH, HEYIOBICTBOPCHHOCTh KIMHUYECKUMH pe3yJIbTaTaMH
JleaeT JaHHYI0 MPo0IeMy aKTyalbHOM.

Heas wuccaenoBanusi: Mopgoioruyeckas OIEHKa JHHAMHUKH 00pa3oBaHus (HUOPO3HOTO
pyora u 3(QQPEKTUBHOCTH METOAOB €ro MNPOMWIAKTHKH, WCHOIb3YsS MPEIOKCHHYIO
AKCIIEPUMEHTAITBHYIO MOJICITb TIOCTICONEPAIMOHHOTO PyOII0OBO-CIIACYHOTO AIHIYPHUTA.
MartepuaJibl 1 MeTOABI HCCIEA0BAHUS. DKCIIEPUMEHTAIFHOE HCCIIeIOBAaHNE TIPOBEICHO Ha
12 xponmkax-camMKax IOPOALI bemnblii BenwKaH, B BO3pacTe 5—6 MecsIeB, Maccoil Tena
34004350 r. Kaxkmomy 5KcreprMEHTANbHOMY >KHBOTHOMY TOf oOmieil aHecTe3uei B
MOJIOKEHWU HAa JKUBOTE TIOCJIE MPEABAPUTEIHHON PEHTICHOJIOTMYECKON pPa3METKH, IO
onepanroHHbEIM MUKpockorioM CarlZeissOpmi-Pico B MOSCHUYHOM OTENE MO3BOHOYHHUKA C
WCTIOJIb30BAaHUEM MUKPOXUPYPTrHUYECKOTO MHCTPYMEHTAPHS BBIMONHIACH JIAMUHIKTOMUS Ha
Tpex ypoBusix Lr—Ly, Lp—Ly, Ly-Ly;. Ha ypoBue L-L; Bhimonssiiace craHgapTHas
JAMHHAIKTOMHUSI 0€3 MPOBEICHNS TIEPBUYHON MPODUITAKTUKN PYOIIOBO-CITACYHOTO DITAYPUTA
(xoHTpOMHB) (pHC.1).

Ha ypoBHe Ly—L;y mocie BBIMONHEHHOW JTaMUHAKTOMHH M TINATEIEHOTO TEeMOCTa3a
OuroNsipHON Koarymsmuel u pactBopoM 3% MeEpeKHcH BOJOPOJA C IENbI0 TMEPBHUYHOU
MPOPHUIAKTHKN PyOIIOBO-CIIACYHOTO SMUIYPUTA BBIOTHSIOCH BBelieHHE 4%0rersl HaTpHeBoil
conu kapookcumetrierosio3sl (Na-KMI) B o6acts naMmuH3KkTOMUY (pHC. 2).

Ha ypoue Ly—Ly;nocne ctangapTHON TaMUHIKTOMHU, METOAMKA KOTOPON M3JI0KEHA BHIILIE,
BBITIONHSJIACh IJIACTHKA 33JHETO DJIHIYpPAIbHOTO MPOCTPAHCTBA C HCIIOJIB30BAHUEM

The causes of excessive formation of connective tissue in the epidural space due to
the operative measure have not been studied yet until the end. It is still not clear
why under identical conditions in the postoperative period severe epidural fibrosis
flourishes in some cases, which is less pronounced or nonexistent in other cases.

The question of interaction between the severity of epidural fibrosis and the
technique for discectomy remains controversial. A number of studies indicate a
decrease in the severity of epidural fibrosis in the postoperative period as a result
of application of barrier gel materials, insulating membrane, various techniques for
preserving the yellow ligament, and intraoperative irrigation of nerve structures
with steroidal and nonsteroidal anti-inflammatory drugs.

Despite rather large amount of techniques for treating epidural fibrosis after
microdiscectomy, the majority of the authors note their insufficient clinical
efficacy [9-14].

Epidural cicatrical adhesions in neurosurgical practice are still widespread today.
The medical and social significance of the problem is great. Returning radicular
pains during postoperative period drives patients to despair, destroying their social
adaptation. Needing in timely treatment and prevention of epidural cicatrical
adhesions is beyond doubt, and patents’ dissatisfaction with clinical results makes
this problem urgent.

Study objective: Morphological rating of fibrous scar formation dynamics and the
techniques for its preventive treatment efficacy through the use of the proposed
experimental model of postoperative epidural cicatrical adhesions.

Materials and diagnostic techniques. The experimental study was carried out on
12 rabbit females of the White giant breed, aged 5-6 months, with a body weight
of 3400 + 350 g. Each experimental animal was subjected to laminectomy with the
use of microsurgical instrument at three levels (LI-LII, LIII-LIV, LV-LVI) under
general anesthesia in the abdominal position after preliminary radiographic
marking, under the operating microscope CarlZeissOpmi-Pico in the lumbosacral
region of the spine. At the LI-LII level, a standard laminectomy was performed
without initial prevention of epidural cicatrical adhesions (control) (Fig. 1).

At the level of LIII-LIV, after the laminectomy and careful hemostasis with
bipolar coagulation and a solution of 3% hydrogen peroxide for the initial
prevention of epidural cicatrical adhesions, 4% sodium carboxymethylcellulose
(Na-CMC) gel was injected into the laminectomy area (Fig. 2).

At LV-LVI level, after a standard laminectomy, the technique of which was
described above, rear epidural space plasty was performed using the internal layer
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BHYTPEHHETO JINCTKA MOACHUYHOM (aciuy, KOTOpast MOANINBAIACH K MEKIIOMEPEUHOH CBSI3KE
B BHJE «apyca». AyTOTpaHCIUIAaHTAT BHYTPEHHETO JIUCTKA MOSCHUYHOW (pacliiu BBIAEISIN
Ha 3Tarle ONepaTuBHOrO nocryna (puc.3).

B nanmpHelinmieM KponwkM OBUIM pa3fieieHbl Ha 4 Tpynmbl MO 3 3KCHEPUMEHTAIBHBIX
JKUBOTHBIX B Kaxx10il. Mopdosornueckas olicHKa pe3yJbTaToB IIPou3BeacHa uepes 3, 6, 9, 12
MecsiueB. JKMBOTHbIC BBIBOAMINCH W3 OKCIEPUMEHTA IyTeM MEPEAO3UPOBKH HAPKO3HOTO
npenapata. [locne yero mpousBonwiics 3a00p Makponpenapara, KOTOPbIi (PUKCHPOBAJICS B
10% pactBOpe HeWTpampHOro (opMmannHa He MeHee 24 uacoB. (s m3ydeHUs AMHAMUKA
BOCHIAJINTENIbHBIX ~M3MEHEHHH W  pyOIIOBO-CIIA€YHOTO TMpolecca B SIHUAYPATbHOM
MPOCTPAHCTBE BHIOJIHSIINA MOpdoornueckue uccienaoBanus (puc. 4).

Pe3yabTaThl U HX 00Cy:KAeHHMe. AHAIN3 PE3yIbTaTOB DKCIEPUMEHTAIBHBIX HCCIEIOBAHHIA
gepe3 3, 6, 9 u 12 MecsieB mokasaj, 9YTo Ha YPOBHE JIAMHHIKTOMHUH, TIE 68 Kauecmee METOa
npopuIakTUKK —ucmonb3oBaicss rens Na-KML, pyOmoBo-cmaeunblii  mpouecc  ObLI
MpeACTaBIeH eIMHIYHBIMHE, PHIXJIBIMU, JIETKO pa3pyllaeMbIMU CpaleHuIMu (puc. 5, 6).

IIpu wuccnemoBanmm XxapakTepa oOOpa3OBaHMS CHA€K HAa YypPOBHE T/A€ MPHUMEHSICS
ayTOTPaHCIUIAaHTAT BHYTPEHHETO JINCTKA MOSCHUYHON (haciiiu XapakTep CHaek B Te K€ CPOKH
WCCleIoBaHus ObUT OoJiee BBIpaKEH, YeM Tpu ucnonb3oBanuu rems Na-KMIL (puc. 7), HO
3HaYNTEIFHO MEHee BBIPaXKEeH, YeM Ha YPOBHE JJAMHHIKTOMHUU 0e3 MCIOIh30BAHHUS METOJOB
npodunaktrku PCII, riae Ha BceM MPOTSIKEHHU SKCIEPUMEHTA ONPEACIISUICS BhIPOKEHHBIN
CII ¢ npeoOnaganreM HIHYPOBUIHBIX U MJIOCKOCTHBIX CpalieHui (puc. 8).

Hamu otmeweno, dro wdepe3 6 MecdleB TIOCIEe ONEPATHBHOTO BMEMIATEIHCTBA
ayTOTPAHCIUIAHTAT  BHYTPEHHEr0  JIUCTKAa  TMOSACHUYHOW  (acuuu  mojBepraercs
TpaHcOpMalMd H TPOMCXOJUT €ro occuuKamms, JIaHHBIA MPOLECC MPOJOKACT
pasBuBaThCa W depe3 12 MecsmeB (puc. 9), 94To, B CBOIO OdYEpEIb, MOXET ITIO3BOJUTH
HCTOJIb30BAHUE JIaHHOM METOJMKH B HEHPOTPABMATOJIOTMHM U CHUHAIBHON XHPYpPTHH C
LENbI0  JOMOMHUTENBHOW 3amHeill BHyTpeHHeH ¢(ukcanmuum (10 THUMY CIIOHAMIIONE3A)
onepupoBanHoro I[1J[C. s 3Toro TpaHCIDIAHTAT MOXKHO Oy/AeT YKIaAbIBaTh KaK Ha AYXKKH,
TaK U MEXIY OCTHUCTBIMH OTpPOCTKaMH. Kpome TOro, MmosBUTCS BO3MOKHOCTH YKPETUICHUS
JIyTOOTPOCTYATBHIX CycTaBOB. OJHAKO HEOOXOAMMO MPOBEPUTH BO3MOXKHOCTH OCCU(UKAIIUU
MOSICHUYHOW (hacI¥ B KIIMHUYECKOH MpaKTHKE.

BoiBoabl. Pe3ynbraTel MpOBENEHHOTO HAMHM JKCHEPUMEHTAIHHOTO WCCIENOBAaHHS JAar0T
OCHOBaHUS TIOJIaTaTh, YTO H3OJIAIMS HEBPAIBHBIX CTPYKTYp 4% TreieM HaTpUeBOH COIH
KapOOKCHMETHUIIIIEIUTIONO3bI, a TaKXe IUIACTUKAa ayTOTPAHCIUIAHTAT BHYTPEHHETO JIMCTKA
MOSICHUYHOW  (paclMi  CHIDKAET BBIPA’KEHHOCTh pPyOIIOBO-CIIACYHBIX H3MEHEHWH B
SMUAYPaTbHOM TPOCTPAHCTBE TIOCIE OMNEPATHBHOTO BMEMIATENbCTBA, HYTO  MOXKET
CIOCOOCTBOBATh  YIIYYIICHUIO PE3YJBTaTOB MHKDPOJHMCKIKTOMHN 10 TOBOAY TPBIK
ME3KIIO3BOHKOBBIX JIUCKOB B MOSICHUYHO-KPECTILIOBOM OTEJIE MO3BOHOYHHUKA.

of the lumbar fascia, which was sutured to the inter-transverse ligament in the
form of a sail. The autograft of the internal layer of the lumbar fascia was isolated
during the operative access stage (Fig. 3).

Subsequently, the rabbits were divided into 4 groups of 3 experimental animals
each. Morphological evaluation of the results was made after 3, 6, 9, and 12
months. The animals were removed from the experiment by overdosing an
anesthetic. After that, the macro preparation was taken, which was fixed in a 10%
solution of neutral formalin for at least 24 hours. Morphological examination was
carried out to study the dynamics of inflammatory changes and the cicatricial
adhesions in the epidural space (Fig. 4).

Results and discussion. Analysis of the results of experimental studies after 3, 6,
9, and 12 months showed that at the level of laminectomy, where Na-CMC gel
was used at the technique for prevention, the of cicatrical adhesions were
represented by single, loose, easily destructible fissures (Fig. 5, 6 ).

In the study of the nature of the adhesions formation at the level where the
autograft of the internal layer of the lumbar fascia was used, the nature of the
adhesions at the same time was more pronounced than that with the Na-CMC gel
(Figure 7), but much less pronounced than that at the level of laminectomy without
the use of the techniques for preventing cicatrical adhesions, where a pronounced
ashesion forming process with a predominance of cord-like and planar fusion was
determined throughout the experiment (Fig. 8).

We noted that 6 months after surgery the autograft of the internal layer of lumbar
fascia undergoes transformation and it ossification occurs; this process continues
to develop after 12 months (Figure 9), which in turn can allow the use of this
technique in neurotraumatology and spinal surgery for the purpose of additional
posterior internal fixation (by the type of spondylodease) of the operated spinal
motion segment. For this, the graft can be laid on both the arches and between the
spines. In addition, it provides for the availability to strengthen the zygapophysical
joints. However, it is necessary to check the possibility of ossification of the
lumbar fascia in clinical practice.

Conclusions. The results of our experimental study suggest that the isolation of
the neural structures by the 4% sodium carboxymethyl cellulose gel and the plasty
in the autograft of the internal layer of the lumbar fascia reduces the severity of
cicatrical changes in the epidural space after surgery, which can improve the
results of microdiscectomy for diskal hernia in the lumbosacral region of the spine.
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