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1. EkcriepyuMeHTasbHe Ta KJliHiYHe OGIPYHTYBaHHS 3aCTOCYBaHHS BUCOKOYACTOTHOTO €J1eKTPO3BapIOBaHHS

6i0JI0riYHUX TKAHUH Y BiTpeopeTUHasbHiil Xipyprii

2. Experimental and clinical study of usage of high-frequency electric welding of biological tissues in vitreoretinal
surgery

Pedepar:

1. O6'eKT moCiIpKeHHs - perMaToreHHe BifjllapyBaHHs CiTKiBKY, cuHIpoM linnesnp-JliHnay, yBeajsbHa MeJIaHOMA.
Merta focaimpKeHHs: NigBUIIUTY €(PEeKTUBHICTb XipypriYHOro JIiKyBaHHSI XBOPHUX 3 BiITPEOPETHUHAJIBHOIO [1aTOJIOTI€I0
Ha MifCcTaBi BUBUEHHS MEXaHi3MiB Jjii BUCOKOYaCTOTHOTO €JIEKTPUYHOTO CTPYMY Ha MeTabo0J1i3M i CTPYKTypH OKa
IJISIXOM PO3POOKM OPUTiHAJIILHOTO iHCTPYMEHTAPII0, METOJIMKM HOT0 ONEPATUBHOIO 3aCTOCYBAaHHS Ta
BIIPOBAJI)KEHHS Y BITPEOPETUHAJIBHY XipYPrilo. MeTony IOCIiIyKEHHS: CBITJIOBA Ta €JIEKTPOHHA MIKPOCKOIIis
[IpenapariB CiTKiBKU i CYJJUHHOI 000JIOHKY, IUHAMOMETP 151 BUBHAYEHHSI MilIHOCTi XOPiOPETUHAJIHOTO 3'€JHAaHHS
Yy KPOJIMKIB, MAaTEMAaTUYHE MOZEJIIOBAHHS IIPOLIECIB HArPiBaHHS CIiTKIBKY i IPUJIETJINX TKAHVH IIPU BIUJIUBI

BHCOKOYAaCTOTHOI'O €JIeKTPO3BapIOBaHHS 6i0JIOrYHUX TKaHMH METOMOM KiHLleBUX eJleMeHTiB B nofatky PDEToolbx



nporpamu MATLAB; odrasbmosioriuHe 06CTEXKEHHS: Bi3oMeTpis, 6ioMikpockomnis (minuuHa gamna Alcon SL 1000),
6iHOKyJIIpHA 0PTaNIbMOCKOIIIS (HaJI0OHUI 6iHOKYIIpHUE odTanbmockon Heine Omega 500), onTuyHa KOrepeHTHa
tomorpadis (ontuuHuil Tomorpad Stratus 3000, CarlZeiss). MeTonu i cnoco6u iHpopmaLiiHUX TEXHOJIOTIH -
CTaTUCTU4YHA 00poOKa Ta aHasi3. Mogudikosano npunan EK-300M1 i po3po6sieHO eHI0BiTpeasbHi 3BapIoBabHi
30HM JJ151 BiTpeOpEeTUHANbHOI Xipyprii Ha Mozesii BHYyTPIIHbOOYHOI KPOBOTEY] BCTAHOBJIEHO, 1110 BILJIMB
BHCOKOYAaCTOTHOTO €JIEKTPUYHOrO CTPYMY 3 4aCTOTOI 66 K[ ipu Hanpysi 18-20 B, cuii ctpymy 1o 0,1 A,
ekcro3ulii 1-2 ¢ 103BoJisge 3yNIMHUTY KPOBOTEYY B 67% BUIIaKiB. BU3HaY€HO ITIOPOroOBi NapaMeTpy €JIEKTPUYHOTO
CTPYMY [1J151 BUCOKOYACTOTHOTO 3BaPIOBaHHS XOPiOPETUHAIbHOTO KOMILIEKCY B YMOBAX aBiTpii, Ipy TaMIIOHaA]
[IOPOKHMHU CKJIOINOAIGHOrO Tijla nepdproprexkaaiHoM abo nosiTpsam (Hanpyra 20-22 B, cuna ctpymy g0 0,3 A,
yacToTa 66 KI'11), 110 NPUHLIXIIOBO Bipi3HseThCs piBHEM Hanpyru (6isibile Ha 6 B) Bin napaMeTpiB 3BapioBaHHs IpU
HasIBHOCTI CKJIOIIOJIiOHOrO TijIa. 3aCTOCYBaHHS BUCOKOYACTOTHOIO €JIEKTPUYHOTO CTpyMy (Hampyra 20-22 B, cuna
ctpymy 1o 0,3 A, yactora 66 k'l excriosuist 7o 1,0 ¢) 4151 peTuHoNeKcii npu BiTpeKToMil y XBOpUX Ha
perMaToreHHe BifllapyBaHHS CiTKiBKY JO3BOJIS€ BUKIIOUYATYA €HIOTAMIIOHAy BiTpE€aIbHOI IOPOKHUHYN
ra3ornoBiTpsIHOI cyMimmio B 30% BUNAKiB. 3aCTOCYBaHHS BUCOKOYACTOTHOIO €JIEKTPUYHOTO CTPYMy (Hampyra 24-
30 B, cuna ctpymy go 0,3 A, gacrora 66 xI'l, excriosunis 1o 1,0 ¢) npu eHgope3eKiii aHrioMaTO3HUX BY3JIiB Y XBOPUX
3 cuHgpoMoM linnesns-JliHgay 703BoJIse Y BCiX BUNAAKAaX YHUKHYTH KPOBOTEYi 3 IPUBIOHUX CYAUH B PE3YJbTaTi
obJiTepallii IPOCBiTy CyIMH B 30Hi KOHTAKTy 3BapIOBaJIbHOTO 30Ha. Po3pobiieHuii criocié eHnoBiTpeanbHOI
pes3eKlii MeJIaHOMU XOPioifiel 3 BUKOPUCTaHHSIM BUCOKOYACTOTHOTO €JIEKTPUYHOTO CTpyMy (Hampyra 24-30 B, cuna
ctpymy 1o 0,3 A, yactora 66 kI'u, excrio3uuis 110 1,0 ¢) go3Bossie B 100,0% BumnankiB gOCIITH TeMOCTa3y i YHUKHYTH
iHTpaonepaniiiHoro yckjagHeHHs y BUIJsi npody3Hoi KpoBoTeyi. Pedynbraty po60TH BIIPOBAKEH] B KIIHIYHY
IIPaKTHUKY Bifiliyly BiTpeopeTUHaIbHOI i 1a3epHoi Xipyprii oka 1Y «IHCTUTYT 04HUX XBOPOO i TKAHUHHOI Teparmii im.

B.Il. ®inatroBa HAMH Vkpainu». Cpepa 3acTocyBaHHS — MeUIMHA, OPTaTbMOJIOTIS.

2. The object - rhaegmatogenous retinal detachment, Hipple-Lindau syndrome, uveal melanoma. The purpose of
the study: to increase the efficacy of surgical treatment of patients with vitreoretinal pathology on the basis of
studying the mechanisms of action of high-frequency electric current on the metabolism and structure of the eye
through the development of original instruments, the methods of it’s operational application and introduction in
vitreoretinal surgery. Methods of research: light and electron microscopy of retinal and vascular preparations,
dynamometer for determining the strength of the chorioretinal complex in rabbits, mathematical modeling of the
processes of heating the retina and adjacent tissues under the influence of high-frequency electrical welding of
biological tissues by the finite element method in the application PDEToolbx of the MATLAB program;
ophthalmologic examination: visometry, biomicroscopy (slit lamp Alcon SL 1000), binocular ophthalmoscopy
(Heine Omega 500 ophthalmoscope), optical coherent tomography (Optical Tomography Stratus 3000, CarlZeiss).
Methods and of information technology - statistical processing and analysis. Modified generator EC-300M1 and
developed endoviteral welding probes for vitreoretinal surgery. In the model of intraocular bleeding it was
established that the effect of high-frequency electric current with frequency 66 kHz at a voltage of 18-20 V,
current up to 0.1 A, exposure 1-2 seconds allows to stop bleeding in 67% of cases. The threshold parameters of
electric current for high-frequency welding of the chorioretinal complex with tamponade of the vitreous cavity
with perfluorodecaline or air (voltage 20-22 V, current up to 0,3 A, frequency 66 kHz), which is fundamentally
different voltage level (more on 6 V) from the welding parameters in the presence of a vitreous. The use of high-
frequency electric current (voltage 20-22 V, current up to 0,3 A, frequency 66 kHz, exposure to 1,0 s) for
retinopexy with vitrectomy in patients with rhegmatogenous retinal detachment allows to exclude
endotamponade of the vitreous cavity with gas-air mixture in 30% cases. The use of high-frequency electric
current (voltage 24-30 V, current up to 0,3 A, frequency 66 kHz, exposure to 1,0 s) during endoresection of
angioma in patients with Hippel-Lindau syndrome in all cases can avoid bleeding from the vessels as a result of the
obliteration of the feeder vessels in the contact zone of the welding probe. The method of endovitreal resection of
choroidal melanoma with the use of high-frequency electric current (voltage 24-30 V, current up to 0,3 A,
frequency 66 KHz, exposure to 1,0 s) allows to achieve haemostasis in 100% of cases and to avoid intraoperative
bleeding. The results of the study are introduced into the clinical practice of the Department of Vitreoretinal and



Laser Surgery of the SI "Filatov Institute of Eye Diseases and Tissue Therapy NAMS of Ukraine ". Scope - medicine,
ophthalmology.
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