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1. 3HaueHHs TeMnepaTypu ipUralifiHoi pifuHY B ONTUMI3allil TPaHCUWIiapHOI BITPEKTOMIi Y XBOPHX 3
BITPEOPETUHAJIBHOIO MATOJIOTI€I0 (EKCIIEPUMEHTAJIbHE 1 KJIiHiUHEe JOCIIiIKEeHHS)
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Pedepar:

1. O6’exT: mposipepaTrBHA AiabeTHYHA PETUHOIIATIS, BifjlIapyBaHHS CiTKiBKU 3 pO3PUBOM CiTKiBKU, OTBIip MaKyJIu.
Merta: [TinBumuT €(pEeKTUBHICTh TPAHCLUIIIAPHOI BITPEKTOMII IIJISIXOM YIOCKOHAJIEHHS il METOIUKY Y XBOPUX 3
BITPEOPETUHAJIBHOIO MATOJIOTIEI0 (MTpotidepaTBHA AiabeTNYHAa PETUHONATIS, BillIapyBaHHS CiTKiBKU 3 PO3PUBOM
CITKiBKY, OTBip MaKyJjiM) Ha MifICTaBi BUBUEHHS B €KCIIEPUMEHTI CTPYKTYPHUX 3MiH XOPiOPETHHAIBHOTO KOMILIIEKCY
Ta TPUBAJIOCTI iHTpaonepaniiiHoi KPOBOTEYi IIPU Pi3HUX TEMIIEPATYPHUX PEKMMaX BUKOPUCTAHHS ipUTralliiH1X
PO3YMHIB MiJ, Yac TpaHCLMiiapHOi BiTpekToMii. MeTogu: opTanbMoIIoriuHi (BidomeTpis, 6iomikpockomis,

0o TaZIbMOCKOIIis), ONITUYHA Ta €JIEKTPOHHA MiKPOCKOIIisl, KOHTAKTHA TEPMOMETPisl, CTATUCTUYHUI aHaJIi3.

TemnepaTypy KOHTPOJIIOBaJIX 32 JOIIOMOTOI0 TEPMOEJIEKTPUYHOTO NPUJIaLy, SIKUN CKIAJA€ThCs 3 arlapaTHO-



IIPOrpaMHOro komiuiekcey peecrpauii remneparypu (TRITON 9004TC-A), BUMipIOBaJIbHOTO
NOJIITETPapTOPETUIEHOBOrO 30H 12 AiameTpom 23 Ga, BUTOTOBJIEHOTO Ha OCHOBI TepMonapy Tumy L Ta komm'iotepa
3 [IpOrpaMHUM 3a6e3MeyeHHsIM 11715 Bidyasisallii Ta peecTpallisi TeMIepaTypu B peXrMi peanbHoro vacy. [Ipunarp,
pospobnenuii IncTutyToM Tepmoenektpukd HAH Ykpainu Ta MOH Vkpainu cninbHO 3 IV «IHCTUTYT OYHMX XBOPOO
i TkaHMHHOI Teparii iM. B. I1. ®inatoa HAMH Vkpainu». OX0J10/1KeHHS pO3YMHY [TPOBOMIIN 32 JOTIOMOTOI0
aKyMYJISITOPIB X0JI0[ly, OXOJIOI)KEHUX 10 HeOoOXinHOoi TemnepaTypu. ExcriepumeHTanbHa 4acTUHa [poBesieHa Ha 200
ouax (100 kponukis). EkcnepuMeHT in vivo Ha KpOJIMKax MOKasas, 10 piBeHb rinoTepMii mif, yac BiTpekToMii
3aJI€KUTD Bif] TEMIIEPATYPU PO3YMHY, 1110 BUKOPUCTOBYETbCA 114 ipuraii BiTpeasbHOi MOpOKHMHU. KpiM Toro,
€KCIIEpMMEHT in vivo poJeMOHCTPYBaB, 10 ipuratlis po34nHoM Temnepatypoio 5° C abo 22° C, mpu3BOLUTH 10
3HWKEHHS BHYTPIIIHbOOYHOI TEMIIEPATYyPH [I0 PiBHS [MIMOOKO] rinoTepmii, Tofi SIK BAKOPUCTaHHSI PO3YUHY
TemrepaTtypoto 36 © C Npu3BOAUTh O 3HUKEHHS TeMIIepaTypu A0 PiBHS M'sKoi rinotepmii. ITpy BUKOpUCTaHHI
posunHy Temnepatypoto 5° C, 22° C ta 36° C cepeiHs TeMIlepaTypa BMICTY BiTpeasbHOI IOPOKHUHU 3HU3UJIACh [0
10,9° C, 25,8° C Ta 36,4° C BignosigHo. CTyIiHb CTPYKTYPHUX 3MiH XOpPiOpeTUHAIBHOT'O KOMIIJIEKCY KPOJIMKIB Mics
TPUBaJIOi BITPEKTOMII 3a71€KaTh Bif TEMIIEPATYPH ipUTraliiHOrO PO34YMHY, 110 BUKOPUCTOBYETLC IIif, Yac
BITpeKTOMii, a TaKOX Bif| TPUBaIOCTi ipuratii BirpeasbHOI TOPOXHUHU. BiTpekToMis 3 6e3nepepBHUM
OXOJIOJKEHHSIM BiTpeaJibHOI TOPOSKHUHY KPOJIMKIB i3 32CTOCYBaHHSIM PO34MHIB 3 TemIiepaTypolo 5° C, Ha BiiMiHy
Bif] po34nHiB TeMniepatyporo 22° C i 36° C, npussesa [o Mic/s0nepaliiiHuX 3MiH CTPYKTYPH CiTKiBKU y BUTJISAI
HEpiBHOMIPHOTI'O HAaOPSIKY SIK BHYTPIIIHBOTO, TaK i 30BHIMIHBOrO 1IAPiB CiTKiBKY, a TAKOX JE€CTPYKTUBHUX 3MiH y
BHYTPILIHIX Iapax CiTKiBKY 3a JaHUMU CBITJIOBOI Ta €JIEKTPOHHOI MiKpocKoIiii. Ha Mozesni BHYTPilIHLOOYHO]
KPOBOT€Yi BCTAHOBJIEHO, 1110 BUKOPUCTAHHS ipUraliffHOro po3urHy Temieparypoto 36° C (To6To, yMOBU M'SIKO]
rinotepmii) IpM3BOAUTD 4O 3MEHIIEHHS Yacy BHYTPIIIHBOOYHOI KPOBOTEY] ITifl Yac BiTPEKTOMii IOPiBHSHO 3i
CTaHJAPTHUM YMOBaMU BUKOPUCTaHHS po3unHiB (22 ° C). BpaxoByiouu TO# (PaxT, 10 BHYTPIIHBOOYHA TEMIIEpPATypa
y KPOJIUKIB BiIPi3HAE€THCS BiJl TEMIIEPATyPU B OLli JIOAWUHU, TO JJ1s1 ipuralii BUKOPUCTanu po3unHU TEMIIEPATYPOIO
34° C (ms1s1 cTBOpPEHHS yMOB M'KOi rinotepmii), 24° C (sk Ipy cTaHZAPTHUX YMOBax olepauiiiniii) i 10° C (gs
CTBOPEHHS YMOB IMIMO0KOI rinorepmii). Temnepartypa BMiCTy BiTpeasbHOI IOPOXHUHMU IIiJl 4aC TPaHCLUMJIiapHO]
BiTpeKToMii y xBopux Ha npoJtidpepaTuBHy AiabeTUYHY PETUHONATIIO, BiJjlIapYBaHHS CiTKiBKU 3 PO3PUBOM CiTKiBKU
Ta OTBOPOM MAaKYyJIM 3aJIEXKUTh BiJl TEMIIEPATyPH ipUTaLlilHOrO PO34MHY. BCTaHOBJIEHO, 1O MiCJIs BiTPEKTOMII 3
BAKOPUCTaHHSM pO34rHiB TemMriepaTtypolo 34° C, 24° C ra 10° C cniocrepiranocs 3HUKEHHS TEMIIEPATypU BMICTY
BiTpeasbHOi MOpoKHMHYU NToposkHUHU 10 1,09° C, 3,58° C ta 9,33° C BinnosigHo. Ilicag npunuHeHHs ipuranii
CIIOCTEpIrazocs WBUIKE MiBUILEHHS TEMIIEPATyPU BMICTY BiTpeaabHOI NOPOKHMUHM. Tak, MBUIKICTb 3pOCTaHH
craHoBuna 0,23° C/xs, 0,31° C/xB Ta 0,21° C/XB 1J1s1 po3uKHiB 3 Temieparypoto 34° C, 24° C ta 10° C BinnosigHo.
[1ig yac TpaHcUMIIapHOL BITPEKTOMII JOLiIbHO IPOBOAUTY MOHITOPUHT TEMIIEPATYPH ipUrauiiHoi piguHu Ta
YHVKAaTU BUKOPUCTAaHHS HU3bKOTEMIIEPATYPHUX ipUTalliiiHMX PO34YMHIB DU TPUBAJIH BITPEKTOMIi Y XBOPUX 3
BiTpeopeTUHaIbHOIO MaToJIori€elo (MposidepaTyBHa AiabeTHyHa peTUHOIATIS, BifillapyBaHHs CiTKiBKU 3 pO3PUBOM
CiTKiBKH, OTBip Makysu). Pe3ysbTaT po60THU BIPOBAIKEH] B IPAKTUKY KJIIHIYHOTO BY3bKOCIIELia1i30BAHOTO LIEHTPY
MIKpOXipyprii 0Ka 3 6JI0KOM TPaBMU OKa Ta TOCTPOIO MATOJIOTi€0 OpraHiB 30py KoMyHasIbHOI HEKOMEPLIHO]
opraHxizauii «BiHHMIpKA O61acHa KiiHiYHA yikapHs imeHi M.I. TTnporosa» m. BiHHuIbKa 06J1aCcHA pafa; Ta Xipypriute
BigpineHHs N2 2 mTaTHUN NiApO3Aia MyHIiMNIaabHOI HeKoMepLifiHoi opraHizanii «CTapobisibCcbKe paiioHHE
TepUuToOpiasbHEe MeaudHe 00'efHaHH» CTapobinbChbKoi pailoHHOI pagu. Cdepa 3acToCcyBaHHS - MEIULIVHA,

odTasbMOJIOris.

2. Object: proliferative diabetic retinopathy, rhegmatogenous retinal detachment, macular hole. Purpose: improve
the technique of pars plana vitrectomy in patients with vitreoretinal pathology by studying experimentally
structural changes in the chorioretinal complex and intraocular bleeding time during vitrectomy with the use of
irrigating solutions having different temperatures. Methods: ophthalmologic (visometry, slit lamp biomicroscopy,
fundus ophthalmoscopy), optical and electron microscopy, contact thermometry, statistical analysis. The
temperature was monitored using a thermoelectric device which consists of hardware and software complex of
temperature registration (TRITON 9004TC-A), a measuring polytetrafluoroethylene probe of 23 Ga in diameter
made on the basis of L-type thermocouples and computer with software for visualization and registration of



temperature indices in real-time. Operation mode designed by the Institute of Thermoelectricity of the NAS of
Ukraine and MES of Ukraine under the cooperation agreement with SI «The Filatov Institute of Eye Diseases and
Tissue Therapy of the NAMS of Ukraine». Cooling of irrigation solution was performed using cold accumulators
cooled to the required temperature. The experimental part 200 eyes (100 rabbits). In vivo experiment in rabbits
showed that hypothermia levels during vitrectomy depended on the temperature of the solution used for vitreous
cavity irrigation. In addition, in vivo experiment demonstrated that irrigation solution of 5° C or 22° C used in
vitreoretinal surgery resulted in a drop of intraocular temperature to deep hypothermia levels while the use of 36°
C irrigation solution during vitrectomy resulted in a decrease in temperature to mild hypothermia levels. When
using irrigation solution of 5° C, 22° C and 36° C, the mean midvitreous cavity temperature decreased to 10.9° C,
25.8° C and 36.4° C, respectively. Rates of structural changes in the rabbit chorioretinal complex after long-term
vitrectomy depend on the temperature of irrigation solution used during vitrectomy as well as on the duration of
vitreous cavity irrigation. Vitrectomy with continuous cooling of the rabbit vitreous cavity using solutions with the
temperature of 5° C, unlike those with the temperature of 22° C and 36° C, resulted in postoperative changes in the
structure of the retina in a form of uneven edema in both the inner and outer retinal layers as well as in
destructive changes in the inner retinal layers, based on light and electron microscopy. In a rabbit model of
intraocular bleeding, use of irrigation solution of 36° C (i.e., conditions of mild hypothermia) resulted in shorter
intraocular bleeding during the vitrectomy compared to the standard use of irrigation solutions (22° C).
Experiments were followed by clinical studies on the effect of the irrigation solution temperature on the mean
midvitreous cavity temperature in patients during vitrectomy. Taking into the account the fact that intraocular
temperature in rabbits differs from that in the human eye, local hypothermia in patients was induced by irrigation
solutions of 34° C (for creating the conditions of mild hypothermia), 24° C (as standard operation theater
conditions), and 10° C (for creating the conditions of deep hypothermia). At the present, standard vitreoretinal
surgery is performed under conditions of artificial uncontrolled local hypothermia with room-temperature
irrigation solutions used during vitrectomy and with no temperature monitoring. It was found that after
vitrectomy using 34° C, 24° C and 10° C irrigation solutions, there was a drop in the midvitreous cavity temperature
to 1.09° C, 3.58° C and 9.33° C, respectively. There was a rise in the temperature of the midvitreous cavity
temperature after completion of irrigation. Thus, the growth rate of the midvitreous cavity temperature was 0.23°
C/min, 0.31° C/min and 0.21° C/min for irrigation solution with the temperature of 34° C, 24° C and 10° C,
respectively. The effect of the irrigation solution temperature on the duration of intraocular bleeding and
structure of the chorioretinal complex in experiment and on the intraocular fluid temperature in patients and its
high recovery rates was found to be significant, which substantiates the relevance of monitoring the temperature
of the irrigation solution and avoiding the use of low-temperature solutions during continuous pars plana
vitrectomy. The results of the work were introduced into the practice of a clinical highly specialized center of eye
microsurgery with a block of eye trauma and acute pathology of the visual organs of the Municipal Non-Profit
Organization «Vinnitsa Regional Clinical Hospital named after M. I. Pirogov» of the Vinnytsia Regional Council; and
the surgical department N2 2 full-time subdivision of the Municipal Non-Profit Organization «Starobilsk District
Territorial Medical Association» of the Starobilsk District Council. Scope - medicine, ophthalmology.
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