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Pedepar:

1. IlpegMmeT mocigyKeHHs — BiTHOCHA aKyCTMYHA LIiJIbHICTh, OTPMMaHa 3a JOIIOMOro0 Y3-B ckaHyBaHH4, Ta ii
3B'I30K 3 MEXAHIYHOIO LIiJIbHICTIO KPUIITAIMKA. MeTa IOCTiIpKeHHS: MiIBUIINATH €(EeKTUBHICTb XipypriuHOTro
JIiIKyBaHHSI XBOPHUX Ha BiKOBY KaTapakTy LIJIIXOM PO3pOOKU AU(EePEeHLiTHUX NT0Ka3aHb [0 3aCTOCYBaHHS
yJIbTPa3ByKOBOi (pakoeMysibcudikallii abo yibTpa3BykoBoi pakoemMysbcudikaliii i3 BUKOPUCTaHHIM
(peMTOCEKYHIHOTO J1a3epa Ha OCHOBI BUBHAYEHHS aKyCTUYHOI IIiJIbHOCTi KpULITaIUKA. MeTOoU OOCTiIKEHHS:
BizoMeTpis 3a Tabnnuero ['onoBiHa-CiBLeBa, 6ioMiKpocKomisi, 0pTaIbMOCKOIIiSl, TOHOMETPIs, y/IbTPa3ByKOBe A-
CKaHyBaHH4 Ha anapati «OcuScan RxP», ynpTpasBykoBe B-ckanyBaHHs Ha anaparti «Quantel Medical Cinescan»,
KOMIT'IOT€PHA IEHCUTOMETPIsl, METOAM CTaTUCTUYHOI OOpPOOKM [aHUX. BCTaHOBJIEHO B3a€MO3B'1I30K ONITUYHOI Ta
aKyCTHUYHOI LiJIbHOCTI KPUIITAIMKA, HAlOi/Ibl BUPaKEHUI B IlepeiHil itoro TpetuHi (R=+0,75), o0 nop’s3aHo 3

e(eKTOM PO3Cil0BaHHS yJIbTPa3ByKOBOI'O CUTHAJY IIPU JOCJiIKEHHI KPUIITaIuKa. BcTaHOBIeHO, 1O 17151



PO3paxyHKYy IepenoavyBaHoi yIbTPa3ByKOBOi eHeprii, Heo6XinHoi 111 emysibcudikallii BikoBoi KaTapaKkTu, IOTPiGHO
BHMKOPHCTOBYBaTU JaHi aKyCTUYHOI WIiIJIbHOCTI B IlepeHiil TpeTrHi Kpuintanuka (R = +0,86). Bussneno cuiy,
HeOOXiJIHy 1151 IPOHUKHEHHS IOJIOK Pi3HUX KOHCTPYKLH B i30JIbOBaHMI KPULITAJIUK in Vitro 3 BUCOKMM CTyIIEHEM
IIiZTbHOCTI, sIKa Binnosigae 65,4 + 3,6 T py BUKOPUCTaHHI BAOCKOHaneHoi rosku Ta 104,1 + 4,3 r - 07151 cTaHgapTHOI
rosiku 17181 pakoemysabcudikauii. Po3po6seHo maTeMaTUYHy MOJEJb PO3PAXyHKY CyMapHOI yJIbTPa3BYKOBOi €HePrii,
1110 BKJII0Ya€ HEOOXiHICTh BpaxXyBaHHsI [1apaMeTPiB aKyCTUYHOI LIiJIbHOCTI KPULITAINKA Ta JO3BOJIsIE YTOYHUTHU
MOXJIMBICTb BUKOPUCTAHHS YIbTPa3BYKOBOI pakoeMysibcu@iKallii Ik CaMOCTiHHOTO MeTOAYy ab0 yJIbTPa3ByKOBOi
(daxoemysbcudikallii i3 3aCTOCYBaHHIM (PEMTOCEKYHIIHOTO Jjlazepa. PO3po6iieHO KOMIT'IOTEPHY IIPOrpamy, sika
IO3BOJISIE HA MiICTaBi aHUX JEHCUTOMETPUYHOTO YJILTPA3BYKOBOIO JOCJIiIKEHHS BUSHAYUTH YCEPEIHEHY
aKyCTUYHY WIiJIbHICTh B Pi3HUX IJIOIMHAX 3 YPAaXyBaHHAM TONOrpadivyHUX 0COOIMBOCTEN KPULITAIMKA J1JIs1
onTumizatlii Mmetony pakoemysibcudikalii BiIKOBOi KaTapakTH. 3aCTOCYBaHHSI BIOCKOHAJIEHOI TOJIKYU [1J1s
(dakoemysbcuikalii 103BoIIsIE 3HU3UTU CyMapHY yJIbTPa3BYKOBY €HEprilo, HeOOXiAHY 1J1s1 eMyibcrdikaii
KpumTanuka Ha 38,5 %, 1110 Halbinbl e(peKTUBHO Y XBOPUX 3 BUCOKUM CTYII€HEM IIiJIbHOCTI KpULITAINKA i
[O3BOJISIE 3HUBUTH PUBUK PO3BUTKY IicjsionepaliliHuX HaOpsKiB poroBoi 060710HKMU. Po3po6eHo peKoMeHalii 1t
BUOOPY YJIbTPa3BYKOBOI pakoemysbcudikaii Sk camocTtiiHoro Mmetozny abo yyibTpa3ByKoBoi hakoemysbcudikanii B
noefHaHHi 3 PeMTOCEKYHIHUM JIa3€POM y XBOPHUX Ha BiKOBY KaTapakTy 3aJIeXKHO Bif| CTyIeHs WiTbHOCTI
KpuIlTanuka. Tak, y BUlagKax 3 BACOKUM CTYIIEHEM LIiJIbHOCTI, IIPU SKUX 3a JOIIOMOTrOI0 MaTeMAaTUYHOI MOJeIi
BM3HAYAETLCS NIepef0adyBaHa CyMapHa eHepris 6inbuie 14,1 y.o., OLiIbHO NpoBeneHHs (pakoemyabcuikaii iz
BMKOPHCTAHHSIM BIOCKOHAJIEHOI TOJIKY. Y BUNAJKAX 3 MAJIMM CTYIIEHEM IIiJIbHOCTI, DY SIKUX CyMapHa €Heprid
MmeH1e 14,1 y.0., HeOOXiIHO IPOBeeHHS YIbTPa3ByKoBOi pakoemybcudikalii 3 BUKOpUCTaHHIM (HEMTOCEKYHIHOTO
sazepa. PesynbraTy po60TH BIIPOBAPKEHI B KJIiHIYHY IIPAaKTUKY BiJJily IJIlayKOMM Ta MaToJIOrii Kpuitanauka 1Y
«IHCTUTYT OYHUX XBOPOO i TKaHMHHO] Tepamii iM. B.IT. ®inatoBa HAMH Vkpainu», opTasbMOJIOri4HOrO BifiliIeHHS
N22 JIpBiBCbKOi 0651aCHOI KITiHIYHOI JliKapHi, odTasbmooriyHoro BingineHHs ITogiabCchbKoi 1IeHTPaIbHOI paliOHHO]

JlikapHi, 0pTasbMOJIOTIYHOTrO BifiieHHs XyCTChKOI LIeHTPasIbHOI pailOHHOI JliKapHi.

2. The subject of the study is the relative acoustic density obtained using the ultrasound scan, and its relationship
with the mechanical density of the lens. The purpose of the study: to increase the efficiency of surgical treatment
of patients with age-related cataracts by developing differential indications for the use of ultrasound
phacoemulsification or ultrasonic phacoemulsification using a femtosecond laser based on the determination of
the acoustic density of the lens. Research methods: visomometry according to Golovin-Sivtsev's table,
biomicroscopy, ophthalmoscopy, tonometry, ultrasonic A scanning on the apparatus of OcuScan RxP, ultrasonic
scanning on Quantel Medical Cinescan, computer densitometry, methods of statistical data processing. The
correlation between the optical and acoustic density of the lens, which is most pronounced in the anterior third (R
= 0.75), is connected with the effect of ultrasonic signal dissipation in the study of the lens. It is established that to
calculate the supposed ultrasonic energy required for emulsification of age cataracts, it is necessary to use the
data of acoustic density in the anterior third of the lens (R = +0,86). The strength required for penetration of
needles of various structures into an in-vitro high density lens with a high density is 65.4 + 3.6 g using an advanced
needle and 104.1 + 4.3 g for a standard needle for phacoemulsification was found. The mathematical model of
calculation of the total ultrasonic energy is developed, which includes the necessity of taking into account the
parameters of acoustic density of the lens and allows to specify the possibility of using ultrasonic
phacoemulsification as an independent method or ultrasonic phacoemulsification using a femtosecond laser. A
computer program was developed, which allows, based on the data of densitometric ultrasound research, to
determine the average acoustic density in different planes taking into account the topographic features of the lens
for optimization of the method of phacoemulsification of age cataracts. The use of an improved needle for
phacoemulsification reduces the total ultrasonic energy needed to emulsify the lens by 38.5%, which is most
effective in patients with a high degree of lens density and reduces the risk of development of postoperative
edema of the cornea. Recommendations for the choice of ultrasonic phacoemulsification as an independent
method or ultrasonic phacoemulsification in conjunction with a femtosecond laser in patients with age-related
cataracts are developed, depending on the degree of lens density. So, in cases with a high degree of density at



which using the mathematical model the predicted total energy is determined to be more than 14.1 c.u. it is
expedient to conduct phacoemulsification using the improved needle. In cases with a low degree of density, for
which the total energy is less than 14.1 c.u., it is necessary to conduct ultrasonic phacoemulsification using a
femtosecond laser. The results of the work are implemented in the clinical practice of the Department of glaucoma
and pathology of the lens of the State Institution "The Filatov Institute of Eye Diseases and Tissue Therapy of the
National Academy of Medical Sciences of Ukraine", ophthalmologic department N°2 of Lviv Rgional Clinical
Hospital, ophthalmologic department of Podilsky Central District Hospital, ophthalmologic department of Khust
Central District Hospital.
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