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Kataraktanin an somarsli vo effektli corrahiyyasi tisulunun totbiqi oftalmologiyanin an aktual problemlorindon
biri olaraq qalmaqdadir [1, 2].

Diinyada corrahi yardimin ¢ox genis sokildo aparilmasi kataraktanin epidemiologiyasi ilo baglidir.

Intraokulyar linzanin implantasiyasi ilo kataraktanin ekstrakapsulyar ekstraksiyas1 metodikasmin iistiinlyii ilo
borabar, homin iisulun ¢atismazliglar1 da mévcuddur. Bu, kataraktanin ¢ixarilmasi zamani buynuz qisada enli bir
kasiyin aparilmasi ilo alagali olan fasadlarin meydana ¢ixmasidir [3-5].

Bu c¢atigsmazligin aradan qaldirilmast cohdlori kigik kosiklor corrahiyyosinin meydana ¢ixmast vo
fakoemulsifikasiyanin totbigine zomin yaratmigdir ki, bu da katarakta coarrahiyyesinin naticalorinin daha da
yliksolmasine gorait yaratmigdir.

Mexaniki va energetik tosirin kdmayi ilo biillur niivesinin fragmentasiyasim1 apararaq onun kicik kosikden
¢ixartlmast miimkiindiir. Bunun {igiin ultrases fakoemulsifikasiyasi, kataraktanin lazer vo ya tunnel ekstraksiyasi
kimi bir sira metodikalar totbiq olunur [5-7].

Kataraktanin fakoemulsifikasiyasi (FE) ekstraksiya iisullar1 sirasinda on asas yeri tutur va bu tisulun iistiinlityiinii
tosdiq edir. Fakoemulsifikasiyanin aparilmasi zamani rast golinan problemlordon biri sort niivalarin par¢alanmasinin
¢atin olmasidir — bu zaman uzun miiddat ultrasasls islomoak lazim olur.

Fakoemulsifikasiya metodikasinin ¢atinliklori niive kenarinin dagilmasindan, galin vo méhkam goz biillurunun
parcalanmasinda meydana ¢ixan problemlordon, kapsulu zodslaya bilocak niive fragmentlorinin nozaratdon konar
harakatindon, fakoemulsifikasiya zamani kapsulun aspirasiyasi, buynuz tobaqenin ultrases yaniqlarindan, endotelin
itirilmasinden ve buynuz tebagenin ddemindan ibarat fosadlarin meydana ¢ixmasindan teskildir [8-11].

Fakoemulsifikasiya texnologiyasinin tokmillosdirilmasi az oshomiyyat kasb etmir. Odobiyyat analizi gosterir ki,
hal-haziradok buynuz tobagonin endotelinin itirilmasinin profilaktikasini tomin edon vo niivonin arxa yarimkiiresindo
fakofragmentasiya iisulunun totbiqine dair he¢ bir malumat yoxdur. Beloaliklo, kataraktanin ekstraksiyasi zamani
arxa fakofragmentasiya texnologiyasinin tatbiqi bu tadqgiqatin aktualligini miisyyen edorok, bir-biri ilo qarsiligh
olaqayo vo asililiga aid mesalolori miigayisali dyronir [12].

Moaqsad

Hondosi parametrlordon asili olaraq, riyazi modellosdirmo iisulu osasinda biillur niivesinin optimal
fragmentasiyas: texnikasinin asaslandirilmasi, islonib hazirlanmasi, gdziin arxa vo 6n kamerasinda katarakta
niivasinin tohliikasiz rotasiyasinin diapazonunun miioyyonlogdirilmasi.

Material vo metodlar

Kliniki todqiqatlar akad. Zerifo Oliyeva adina Milli Oftalmologiya Morkzinin kataraktanin corrahiyyosi
sObasina qocaliq kataraktasi ilo gobul olunmus 51-85 yag arasinda 20 xasto (20 go6z) iizerinds aparilmigdir. Gorma
itiliyi diizgiin is1q proyeksiyasindan 0,06-dok togkil etmisdir.

Omoliyyat Isvegronin “OERTLI” sirkotinin istehsali olan “Catarex” va “OS-3” fakoemulsifikatorlarinda apariimisdir.

Bu xostolor kombins edilmis fakofragmentasiya vo ultrases fakoemulsifikasiyas1 iisullarinin reprezentativ
miiqayisali qiymatlondirilmasing nail olmaq ii¢lin avvalcaden hamcins olan kliniki-funksional gostaricilora malik
pasiyentlorin selektiv suratds se¢ilmasi asasinda formalagmisdir.

Naticalor va onlarin miizakirasi

Fakoemulsifikasiya zaman1 fakofragmentasiyani hoyata kegirarkon otrafdaki toxumalarin zods almasini azaltmaq
va endotells alageni kenarlagdirmagq liglin gozlin 6n seqmentinda niivenin harakatinin riyazi modellogdirilmasi aparilib.

Riyazi modellogdirmo Qulstranda géro 6n seqmentinin Sl¢iisiine (buynuz gisanin endotelindon biillurun arxa
kapsulasina qador olan masafo=7,88 mm-dir) hondasi olaraq, niivenin tohliikesiz firlanmasina, fragmentlorin konar
edilmosing, arxa kapsulanin deformasiyasina osaslanir. Niivonin tohliikasiz firlanmasini toyin etmok {igiin riyazi
hesablamalardan istifads edilir ki, bu da niivenin vo 6n seqmentin dl¢iilaring, fragmentlorin vo kasiyin dl¢iisiine
osaslanir [8].
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Riyazi modellogdirma niivenin tohliikesiz firlanmasi diapazonunun hondesi analizi, fragmentlorin zoruri vo
kifayot qodor migdarmin handasi analizi, niivanin tohliikasiz firlanmasi zamani arxa kapsulanin deformasiyasinin
analizi yolu ilo yerina yetirilir. Riyazi modellogdirma niivenin vo goziin 6n seqmentinin 6l¢iilorinin nisbatini,
homg¢inin asan, ugurlu emulsifikasiya {iglin fragmentlorin Olgiilorinin hondosi hesablamas: vasitasilo hoyata
kegirilir. Niiva hissalarinin va tunnelin kondslanins kasismasinin nisbatini hesablayarkon perimetrlorin miiqayisasi
kifayotdir, ¢iinki niive hissasinin kdndalonino kasilma ¢evrasi formasina gora gorginlik artmadan belo bas veran
emulsifikasiya zamani ellipso yaxindir.

Kataraktanin mexaniki fragmentasiyasinin hondasi analizi ii¢lin riyazi model asagidaki qabul olunmusdur.
Niivo ellipsoid firlanma formasina malikdir vo niivonin diametri d-lo, qalinlig1 h-la miioyyon olunur. Buynuz
gisanin arxa sathi sferikdir 6,8 mm-o barabardir. Niive manipulyasiya {i¢iin 6n kameranin doarinliyi AC, biillurun
qgalinligi LT ils igare olunur.

Buynuz qisanin qalinligini ¢ixmagq sortilo HC = 0,55 mm. va biillur kiitlesi (retronuklear saha, hans1 ki, niivonin
arxa sothi ilo arxa kapsula arasindaki mesafs) galinligi 0,05 mm-dir. Bu 6l¢iilor minimal 6lgiilordir, hidrodisseksiya
vo hidrodelineasiya naticasindo biillur otrafi kiitlo yumsalir, niivonin firlanmasi zamani onun ekvatoru arxa
kapsulada praktik olaraq siiriisiir.

AC

LT

N |

Sak.1. Goziin 6n seqmentinin modelinin parametrlori.

B.E.Malyugina gors niivenin tohliikasiz firlanmasi diametri (d) 5,0mm-don 10,0 mm-o qadoar, qalinlig1 (h) 3,0
mm-dan 5,5 mm-dok olan bir ne¢o variantda aparilir. Biitiin hallarda 6n kameranin dorinliyi va biillurun qalinligi -

AC+LT = 7,88 mm (Holladay)

N.Holladay-in molumatina gora 7,88 mm kataraktali gozlor ii¢lin orta qiymoto borabor gobul olunmusdur [8].

Sak.2.Biillurun tohliikasiz ¢evrilma bucag.

Niivonin firlanmas1 zamani yaranan bucaq els se¢ilmalidir ki, buynuz qisanin endoteline qador olan masafs 1,0
mm-don az olmalisin.
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Sok.3. Niivonin tahliikasiz firlanma bucaginin hesablama sxemi.

Arxa kapsulanin meridional kasiyi BCD radiusu CO2= R2=6,0 mm. Tohliikesiz saho ABD radiusu AO1= R1
= 6,8-1,0= 5,8 mm. Diametr BD = 10,45 mm, hansi ki, ABD segmentinin hiindiirlityiit AO + BCD seqmentinin
hiindiirliytii CO AC kasiyi = 3,05+3,28 = 6,33 mm. Hans1 ki, bizs verilib arxa kapsuladan tohliikesiz sahoya qader
olan mosafa: 7,88 — 0,55 -1,0 = 6,33. 001 va 002 kasiyi uygun olaraq: OO1 = 5,8 — 3,28 = 2,52 mm va 002 =
6,0 — 3,05 =2,95 mm. Niivenin sarbast firlanma bucaginin formulu:

B =3,2857 d/ke. — 73,571 d + 412,71

Belalikls, 6n segmentda niivanin tohliikasiz firlanmasi 6,0 mm niive ti¢iin 90°, 7,0 mm — 58 °, 9,0 mm — 18 °,
10,0 mm — 5° toyin olunmusdur. 5,0 mm diametrli biillurun niivesi 2 fragments, 6,0 vo 7,0 diametrli — 3 fragmenta,
8,0 dimetrli — 4 fragmenta, 9,0 diametrli — 5 fragments, 10,0 diametrli — 6 fragments bdliinmasi kifayatdir.

Miiayyen olunmusdur ki, viskoelastikin va viskoelastik-endotelin sarhadindan ultrasesin oks olunmasi ve onun
miihafizo qatindan kegmasi zamani 19,2-26,0%, emulsiyanin hissalora pargalanmasi zamani isa 48,2% intensivlik
itirilir. impulsun itirilmosi sobobinden dévr edon maye ilo qarsiligl alage noticasinds intensivlik 4-13% itirilir,
viskoelastiklor ultrasasin endotelo zadsloyici tesirini azaltmaqla barabar, smoliyyat daxili manipulyasiyalarin
atravmatikliyini do tomin edir.

Yekun

Beloliklo, aparilan korrelyasiya analizi gostordi ki, niivenin barkliyi, xostonin yasi, ultrases tesirinin giicii
vo miiddati vo irrigasiyanin hacmi kombins edilmis fakofragmentasiya zamani amsoliyyatdan sonraki endotel
catismazligmnin profilaktikasinda ohamiyystli rol oynayir. Hondosi parametrlorindon asili olaraq, riyazi
modellogdirmo tisulu osasinda kataraktal biillur niivesinin optimal fragmentasiyasi texnikasi miioyyon olunmus
va endoteldon biillurun arxa kapsulunadok olan mosafoni ayird edon goziin 6n seqmentindo kataraktal niivonin
tohliikasiz rotasiyasinin diapazonu toyin edilmisdir.

Fakoemulsifikasiya zaman1 kombina edilmis fakofragmentasiya amsliyyat: atravmatikdir. Bizim apardigimiz
kompleks todqiqatlar kliniki tocriibado bir sira maraqli texniki hallorin totbiginin tdvsiyye olunmasina sorait
yaradir vo son naticads diinyada an genis yayilmis bu goz xostaliyindon aziyyat ¢okon xastolorin miialicasinin
keyfiyyatinin ohamiyyatli doracads yiiksaldilmasine komok edir.
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PABPABOTKA MATEMATUYECKON MOJIEJI ®PAKOD®PATMEHTAILIMU TTPU
OAKOOMVIIBCUDOUKALIMUN

Hayuonanvnviil l{enmp Opmanvmonocuu umenu axao. 3apughvr Anuesot, e.baxy

KuroueBble ciioBa: gpaxosmyavcugurayus, mamemamuyeckas Mooeisb gpaxoppacmenmayuu

PE3IOME

Ilesb — B 3aBUCIMOCTH OT T'€OMETPHUECKUX MAapaMETPOB, 10 METOAY MAaTEeMAaTUIECKOTO MOICTHPOBaHUS 000-
CHOBaTh U pa3padoTaTh TEXHUKY ONTUMAIBHOMN ()parMEeHTAlUH sAApa XPYyCTalNKa, B TIEPEIHEH U 3aIHEH Kamepe
IJ1a3a ONPEICIUTh AUaa30H 0e30MacHON POTalliH KaTapaKTO3HOTO XPYyCTAINKA.

MarepuaJ u MeTOABI

Knuanueckoe uccnenoBanue npoBoauiaock Ha 20 6ompHBIX (20 11a3) co crapueckol KaTtapakToil B Bo3pacTte
51-85 7er, KOTOphIe MOCTYNMIN B OTICH XUPyprun karapaktel HarmonamsHoro LlenTpa OdTampsmMonoruin uMeHun
akan. 3apuds AnueBoit. OcTpoTa 3peHHS COCTaBIIIA OT MPaBIIIbHON poekuuu cBeTa 1o 0,06.

Ornepalyu BBIMOIHEHBI ¢ IOMOIIBIO (hakoamyinbcuduraropoB “OS3” u “Catarex” dupmbr «OERTLI» (I1Ieii-
napus).

Pe3yabrarhl U UX 00Cy:KIeHHE

s Ge30macHOTO BpalIeHUS B MIEPEIHEM CETMEHTE sIpa XpyCcTalnka AuaMeTpoM 6,0 MM OBLTO YCTaHOBICHO
0° 7,0 MM —58°9,0 mm — 18 °, 10,0 MM — 5° cooTBeTCcTBEHHO. CYUTAIIOCH JOCTATOYHBIM JAPOOICHUE SIpa XpyCTa-
nuka quamerpoM 5,0 MM Ha 2 ¢parmenta, 6,0 u 7,0 mm — Ha 3 dparmenra, 8,0 —4 ¢pparmenta, 9,0 — 5 pparmeHTOB,
10,0 — 6 ¢pparmeHToB.

Bbu10 BBIABIEHO, UTO MPU OTPAKEHUH YIIBTPa3ByKa OT BUCKOAIACTHKA U BUCKOAIACTUK-IHIOTENHS U IPU MIPO-
XOXK/ICHUH €T0 Yepe3 3aIlUTHBIN cinoif Tepsiercs 19,2-26,0% WHTEHCHBHOCTH, a IPH Pa3apoOICHUN dMYIbCHU Ha
yactu — 48,2%. V3-3a nmotepu umItyabca B pe3yibTraTe B3aMMOCBSI3U C IIUPKYJIUPYIOMIEH KUIKOCThIO, TepsETCs
4-13% unTeHcuBHOCTH. Hapsiny ¢ yMeHbIIEHHEM TOBPEXIAIOILEro ASHCTBUS YIbTpa3ByKa Ha SHAOTENNN, BUCKO-
ANIACTUKU 00ECIICUYNBAIOT AaTPABMATHIHOCTH BHYTPUOIICPAIIIOHHON MaHHITYJISIIAH.

3akiioueHue

Taknm 00pa3oM, ITPOBEACHHBIN KOPPEIALHOHHBIN aHATN3 MOKa3all, YTO TBEPAOCTH SIpa, BO3pacT OOJIBHOTO,
CHJIa ¥ IPOJOJIKUTENIBHOCTD AEHCTBUS yIbTpa3ByKa U 00beM HppUTraluy IpH KOMOMHUPOBaHHOH (pakopparmeHTa-
[UH, UTPACT 3HAYUMYIO POJIb B MPOPIIAKTHAKE ITOCICONEPAIIMOHHBIX HEMOCTATKOB SHIOTEN . B 3aBuCHMOCTH OT
TEOMETPHUUCCKUX MapaMeTpoB, MO MPHUHIIUITY MaTEMaTHICCKOTO MOJIEITUPOBAHMS ONpeelicHa TEXHUKA ONTHMAITb-
HOH (hparMeHTaINH SApa KaTapaKTO3HOTO XPYCTAJIMKa, TAKKE B IIEPEAHEM CETMEHTE I1a3a YCTAHOBJICH JHAIa30H
(IPOCTPaHCTBO OT SHAOTENUS 10 3aJHEH KalCyIIbl XpycTaluKa) 0e30MacHON POTALUK KaTapaKTO3HOTO XPyCTaInKa.
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KomOunanpoBanubelii Metox (akodparMeHTanu mpu (GaxodMyabcupHKaMy arpaBMaTHdeH. [IpoBeneHHbIe
KOMITIEKCHBIE MCCIIEAOBAHMUS MO3BOJISIIOT HAM PEKOMEH/I0BaTh BHEIPEHHE B KIMHUYECKYIO TPAKTHKY PsIJl HHTE-
PECHBIX TCXHUYCCKUX peIHeHI/Iﬁ M B KOHEUHOM HTOTE IIOMOTAIOT B 3HAYUTEILHON CTCIICHHU YIAy4lIuThL Ka4€CTBO
JieyeHus: OOJBHBIX, CTPAJAIONINX JaHHOM [Ma3HOM maroiorueil.

Barkhudarova E.I.

ELABORATION OF THE MATHEMATICAL PHACOFRAQMENTATION
MODEL IN THE PHACOEMULSIFICATION

National Ophthalmology Centre named after acad. Zarifa Aliyeva, Baku

Key words: phacoemulsification, mathematical phacofragmentation model

SUMMARY

Aim — depending on geometrical parameters according to the method of mathematical modeling prove and
develop technology of optimum fragmentation of nucleus lens, determine the range of safe rotation of a cataractous
lens in anterior and the posterior chamber of the eye.

Material and methods

Clinical research was conducted on 20 patients (20 eyes) with a senile cataract at the age of 51-85 years which
had entered the department of cataract surgery of the National centre of Ophthalmology named after acad. Zarifa
Aliyeva. Visual acuity was from the correct projection of light to 0,06.

The surgeries were performed on the “OERTLI” (Switzerland) phacoemulsifier “OS3” and “Catarex”.

Results and discussion

For the safe rotation in the anterior segment of the nucleus lens with a diameter of 6,0 mm - 0° there was
established, 7,0 mm — 58 ©, 9,0 mm — 18 °, 10,0 mm — 5° respectively. Cleavage of the nucleus lens with a diameter
of 5,0 mm on 2 fragments, 6,0 and 7,0 mm — on 3 fragments, 8,0 — 4 fragments, 9,0 — 5 fragments, 10,0 — 6
fragments was considered sufficient.

It was revealed that in the reflection of ultrasound from viscoelastic and the viscoelastic-endothelium and in its
passing through the protective layer 19,2-26,0% of intensity loses, and fragmentation of the emulsion to parts —
48,2%. Because of the loss of the impulse, as a result of interrelation with the circulating liquid 4-13% of intensity
is lost. Along with reduction of the damaging effect of ultrasound on endothelium viscoelastic provides a non-
traumatism of intra surgical manipulations.

Conclusion

Thus, the carried-out correlation analysis showed that the nucleus hardness, age of the patient, force and duration
of action of ultrasound and volume of irrigation in the combined phacofragmentation plays a significant role in
prevention of postoperative shortcomings of endothelium. Depending on geometrical parameters, the technology
of optimum fragmentation of nucleus of the cataractous lens is determined by the principle of mathematical
modeling, also in the anterior segment of the eye the range of safe rotation of the cataractous lens (space from the
endothelium to the back capsule of the lens) there was established.

The combined phacofragmentation method with phacoemulsification is atraumatic. The conducted complex
researches make it feasible to recommend introduction to the clinical practice some interesting technical solutions
and finally help significantly improve the quality of treatment of the patients with this ocular pathology.
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