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1. BuBueHHs e(pEKTUBHUX METO/IB BiTHOBJIEHHS MiCJIs TPAKLiHUX YIIKOIKeHb nepudepuynux Hepsis ([TH), mo
YaCTO BMHUKAIOTh BHACJIIOK Pi3HOMAaHITHUX TPaBM, BKJIIOYHO 3 60MOBUMHU, € METOIO IIi€l nuceprauii. JJocmimKkeHHs
c(oKyCOBaHO Ha TpakLilHii TpaBMmi cigHnvoro Hepsa (TYCH) y mypiB, 3Moze/1b0BaHiil 32 JOIIOMOTOI0 IIPUCTPOIO
"NeuroStretch". Byjio npoBeJieHO NOPiBHSJIBHY OLiHKY €(eKTUBHOCTI CIIOHTAaHHOI pereHepatlii Ta MiKpoxipypriuumx
METO/iB JIiKyBaHHS (€MiHeBpasbHUII OB, Ty6aK). KoMmiekcHuil aHani3 GyHKLIiOHAIbHUX Ta MOPHOJIOTIYHUX
Pe3yJbTaTiB JO3BOJIUB TEOPETUYHO OOI'PYHTYBATH Ta 3alPOIIOHYBATU HOBUI Niaxin no Tepanii TYCH. JocnimxkeHHs
BMKOHAHO Ha 58 6iMX 1ypax-caMIsx, yTPMMYBaHUX y CTaHJAPTHUX yMOBax BiBapito J1Y «IHCTUTYT Helpoxipyprii
iMm. akag. A.Il. Pomoganosa HAMH Ykpainu». /17151 TopiBHANBHOI OLiHKK €(EeKTUBHOCTI CIIOHTAaHHOI pereHepariii ta
MIKpOXipypriunux meTtofis yikyBaHHs nicsist TYCH tBapunu 6ynu posnoginesi Ha mwicTe rpy1. ['pymna I (n=8) 6yna
KOHTPOJIBHOIO Ta BUKOPUCTOBYBAJacs [J1s1 BUBHAaYEHHS BUXiJIHUX [10Ka3HUKIB. ¥ Tpbox rpynax (II, IIl, IV, no n=10 y
KOXXHil1) BUBYAJIM IPUPOJHY PEreHepallilo: yCiM TBAapMHAM LIMX TPYIl HAHOCKIIM cTaHgapTusoBaHe TYCH muisgxom
PO3TSATHEHHS HepBa (puban3Ho Ha 157% npu cuiti 61m3bKo 2 H), a OLiHKY CTaHy IPOBOAWIIN Yepe3 pi3Hi TepMiHn
nics TpaBmu — 15 1i6 ggis I'pynu 11, 30 1i6 pas I'pynu 11 Ta 60 #i6 gys Ipynu IV. IIBi rpynu 6ysiy npucBsSYeHi
XipypriyHomy JilikyBanH1o. Y I'pymni V (n=10) uepe3s 30 1i6 nicsis Hanecenns aHanoriyHoro TYCH nposogunu
BUCiY€HH$ YHIKOIXEHOI IinsiHKK HepBa (YIH) Ta ii BiIHOBJIEHHS 3a IOMIOMOTIOIO TeXHIKM TyOyJri3auii 3
BHKOPHCTaHHIM CUJIIKOHOBOI'O KOHAYITY; iHaNbHY OLiHKY B Lif TpyIi npoBoauian yepes 60 ni6 micis oneparii (90
16 micsas Tpaemu). Y Ipyni VI (n=10) takox yepes 30 1i6 nicas TYCH BukoHyBanu BuciyeHHs Y]IH, ane BiHOBJIEHHS
LIiJliCHOCTi HEpBa 3[ilICHIOBaJIN IIJISIXOM HAKJIAJJaHHS MIKPOXipYPridyHUX €MiHeBpaIbHUX 1IBiB; (PiHAIbHY OLiHKY TYT
TaKOX NpoBoaniu yepe3 60 1i6 micss onepatTuBHoro BTpy4anHs (90 1i6 micss TpaBmu). [1y19 MOZI€/IIOBaHHS
craHgapTtuzosaHoro TYCH 6ysio po3po6sieHO Ta BUKOPUCTAaHO OpUTiHaIbHUI 3allaTeHTOBAaHMI IIPUCTPIl
NeuroStretch (TTatent Ykpainu N2 u2024 05518), ctBopeHuil Ha 6a3i Mo (pIKOBAHOTO paHOPO3LIMPIOBAYA
Weitlaner-Loctite. Lleit npucTpiii 3abesnedye BiITBOPIOBaHE, TO30BAaHE MIO3I0BXHE PO3TSITHEHHS HEPBA 3
KOHTPOJIbOBaHOIO cuioio (~1 H Ha 3ybelp) 3aBASKY XparloBOMY MeXaHi3My (KpeMaJsibepi) Ta clielianbHill cuctemi
¢ixcanii HepBa. B ekcnepumeHTi 3a fonomoroio NeuroStretch mogesntoBanu TYCH miisixom po3TSrHeHHs HepBa
npu6au3HO Ha 157% npu ctaTuyHii cuii 6;m3bko 2 H npotsirom 30 cekyH. XipypriuHi BTpyYaHHsI BUKOHYBAJIHU Tif,
3arajbHAM 3HE0OJIEHHSM (BHYTPIilIHbOUE€PEBHE BBEJI€HHS CYMillli pO34MHiB KCUIa3uHy 15 Mr/Kr Ta Ketaminy 70

MT /KT Macu Tinia). [Ticsist 3aBepileHHsI OCHOBHUX XipypriyHUX IIPoLieAyp Ta AOCSITHEHHS reMOCTa3y paHy 3allvBajiy
IIOLIapOBO. 3 METOIO MoIepeKeHHs iHPeKIiMHNX yCKIaJHeHb MigMKIpHO BBOAWIN PO3YMH GillUIIiHY-5. 3 METOI0
MIPOTU3aNabHOI i IPOTUHAOPSKOBOI Teparii iHTpanepuTOHeaabHO BBOAUIN PO3YMH JEeKCAMETA30Hy. Y 3a3HaveHi
CPOKM IIPOBeeHO PYHKLiOHAJIbHI («TecT xonpbu yepe3 TyHenby (“Walking track test”)), mopdosoriyni ta

MopdOMETPUYHI OCTiTKEeHHS.

2. The aim of this dissertation is to study effective methods of recovery after traction injuries of peripheral nerves
(PN), which often occur as a result of various traumas, including combat injuries. The study focuses on sciatic
nerve traction injury (SNTI) in rats, modeled using the "NeuroStretch" device. A comparative evaluation of the
effectiveness of spontaneous regeneration and microsurgical treatment methods (epineural suture, tubulization)
was conducted. A comprehensive analysis of functional and morphological outcomes allowed for the theoretical
substantiation and proposal of a new approach to SNTI therapy. The study was conducted on 58 white male rats,
housed under standard vivarium conditions at the State Institution "Romodanov Neurosurgery Institute of the
National Academy of Medical Sciences of Ukraine". For a comparative assessment of the effectiveness of
spontaneous regeneration and microsurgical treatment methods after SNTI, animals were divided into six groups.
Group I (n=8) served as the control group and was used to determine baseline parameters. In three groups (11, I1I,
and IV, with n=10 in each), spontaneous regeneration was studied: all animals in these groups received a
standardized SNTI induced by stretching the nerve (approximately 157% stretch under a force of about 2 N), and
evaluations were performed at different time points post-injury - 15 days for Group II, 30 days for Group III, and
60 days for Group IV. Two groups were dedicated to surgical treatment. In Group V (n=10), 30 days after inducing
a similar SNTI, the damaged nerve segment (DNS) was excised, and repair was performed using the tubulization
technique with a silicone conduit; the final evaluation in this group was conducted 60 days post-operation (90
days post-injury). In Group VI (n=10), also 30 days post-SNTI, the DNS was excised, but nerve integrity was



restored by applying microsurgical epineural sutures; the final evaluation here was also performed 60 days after
the surgical intervention (90 days post-injury). An original patented device, NeuroStretch (Ukrainian Patent No.
u2024 05518), based on a modified Weitlaner-Loctite retractor, was developed and used to model standardized
SNTI. This device provides reproducible, dosed longitudinal nerve stretching with controlled force (~1 N per tooth)
thanks to a ratchet mechanism (cremaillere) and a special nerve fixation system. In the experiment, SNTI was
modeled using NeuroStretch by stretching the nerve by approximately 157% with a static force of about 2 N for 30
seconds. Surgical interventions were performed under general anesthesia (intraperitoneal administration of a
mixture of xylazine 15 mg/kg and ketamine 70 mg/kg body weight solutions). After completing the main surgical
procedures and achieving hemostasis, the wound was closed layer by layer. To prevent infectious complications, a
solution of bicillin-5 was administered subcutaneously. For anti-inflammatory and anti-edema therapy, a solution
of dexamethasone was administered intraperitoneally. Functional ("Walking track test"), morphological, and
morphometric studies were conducted at the specified time points.
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