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Giris

Miiasir katarakta corrahiyyasinin miivaffaqiyyoti onun refraktiv naticasi
ilo miisyyan edilir. Bu amaliyyatdan sonraki naticalora tosir edon asas amillors
gozlin biometrik parametrlorinin 6l¢iilmasinds doaqiqlik, intraokulyar linzalarin
(IOL) optik giiciiniin hesablanmast iigiin formulalarin segilmosino osaslandiriimis
yanasma, linza konstantlarinin davamli optimizasiyasi, homg¢inin carrahin totbiq
olunan linza se¢imindo diinya praktikasinda movcud olan miiasir tendensiyalara
balad olmasi daxildir [1 — 4].

Implantasiya olunan linzanin optik giiciiniin hesablanmas1 {iciin istifado
olunan formulalar son 30 il orzinds katarakta corrahiyyesinin inkisafi ilo yanasi
tokmillogdirilmisdir. Bu formulalar goziin biometrik parametrlorino osaslanir.
Bunlardan on miihiimlori aksial uzunluq (AU), keratometriya (K) vo 6n kameranin
dorinliyidir (OKD). Todgiqatlar gdstormisdir ki, gz biometrik dlgiilorinda hor 1
mm deviasiya K, AU, OKD ii¢iin miivafiq olaraq 5,7 D, 2,7 D va 1,5 D postoperativ
refraktiv xotalara sabab ola bilar [2, 3].

Odobiyyatda miixtalif etnik qruplara monsub pasiyentlorin gozlorinin klinik
va biometrik xiisusiyyotlorino dair ¢oxsayli molumatlar mévcuddur ki, bu da 6z
ndvbasinda, xiisusilo multifokal intraokulyar linzalarin implantasiyast zamani
omoliyyatdan sonraki refraktiv noticoloro tosir gostorir [4 — 6]. Bazi populyasiya
xuisusiyyatlarini miioyyan etmak tigiin avvalki todqiqatimizda Azarbaycanin yetkin
sakinlori arasinda oftalmobiometrik audit apardiq [7].

Magsad — ononavi vo siini intellekt (SI) asaslt IOL giicliniin hesablanmasi
formulalarinin miigayisali tohlilini aparmag.

Material vo metodlar
Intraokulyar linzalarin giiciiniin hesablanmasi RayOne Trifocal RAO603F

(Rayner Surgical Group Limited, Boylik Britaniya) linzasi liciin IOL Master
500 (Carl Zeiss Meditec AG, Almaniya) vo ESCRS IOL Calculator (https://
iolcalculator.escrs.org) vasitasilo Hoffer Q, SRK-T, Holladay, Hill-RBF vo Kane
formulalari ilo aparilmigdir.

Intraokulyar linzalarin giiciiniin nozori hesablanmas1 Azorbaycan ohalisinin
ovvalki oftalmobiometrik auditi zamani1 miialliflor torofindon slds edilmis goziin
osas biometrik parametrlorinin (AU, K, OKD) minimum, orta vo maksimum
dayarlarinin kombinasiyasi asasinda aparilmigdir [7].



Tohlilin asanlasdirilmast mogsadilo molumatlar on doyiskon parametr olan
AU-a uygun olaraq 4 qrupa boliinmiisdiir. 1-ci qrup — AU < 22,00 mm (AU, K vo
OKD-nin minimum, orta vo maksimum dayorlori miivafiq olaraq: 20,29 mm, 21,59
mm, 21,98 mm; 41,28 D, 45,25 D, 47,68 D; 2,12 mm, 2,78 mm, 3,67 mm); 2-ci
qrup — AU 22,01-24,00 mm (AU, K vo OKD-nin minimum, orta vo maksimum
doyorlori miivafiq olaraq: 22,01 mm, 23,15 mm, 24,00 mm; 40,11 D, 44,28 D,
47,38 D; 2,04 mm, 3,10 mm, 4,32 mm); 3-cli qrup — AU 24,01-26,00 mm (AU, K
vo OKD-nin minimum, orta vo maksimum doyarlori miivafiq olaraq: 24,01 mm,
24,68 mm, 25,96 mm; 39,13 D, 42,96 D, 47,91 D; 2,31 mm, 3,42 mm, 4,19 mm);
4-cii qrup — AU > 26,01 mm (AU, K vo OKD-nin minimum, orta vo maksimum
doyorlori miivafiq olaraq: 26,01 mm, 28,71 mm, 36,82 mm; 39,05 D, 43,66 D,
47,48 D; 2,04 mm, 3,51 mm, 4,45 mm).

Naticalor

I-ci qrupda AU eyni oldugu halda Hoffer, Holladay, Hill-RBF vo Kane
formulalarindan istifado edorok IOL giicii hesablandiqda 0,5-1,0 D diapazonda
uygunluq vo ya forq miisahido olunmusdur. Lakin minimum, orta vo maksimum
AU ilo sabit K vo OKD doyarlari asasinda miixtalif formulalarla hesablanan linza
giicii diapazonu 7,5 D toskil etmisdir. Toqdim edilmis qrup daxilindo orta vo
maksimum AU vo K dayarlori minimum vo orta OKD doyoarlori il birlosdirildikds,
dord formul arasinda tam uygunluq alde olunmusdur.

Yuxaridaki formulalardan istifade edorok 2-ci grupda AU eyni oldugu halda IOL
giicliniin hesablanmasi 0,5-1,0 D diapazonunda uygunluq vo ya forq gostormisdir.
Miixtoalif formulalarla minimum, orta vo maksimum AU doayorloari ilo sabit K vo
OKD doyarlori asasinda hesablanan linza giicii diapazonu 7,5 D olaraq qalmisdr.
2-ci qrupda dord formul arasinda tam uygunluq biitiin ti¢ AU doyarinin orta K ilo
birlosdirilmasi vo ya orta AU ilo K doyarlorinin 44,28 D vo 47,38 D kombinasiyast
ilo aldo edilmisdir.

3-cii qrupda biitiin ii¢ AU dayerloari ilo birlikdo orta OKD va K doyarlorindon
istifado edildikdo, homcinin AU = 25,96 mm, K = 42,96 D vo minimum OKD
doyori kombinasiyasinda SRK-T, Holladay, Hill-RBF vo Kane formulalar1 iizro
eyni naticalor olds edilmisdir. Miixtalif formulalar iizra noticolor arasindaki forq 1,5
D-a gadar artmigdir. ©On boylik dayiskanlik 1so asagidaki biometrik kombinasiyada
miisahido olunmusdur: maksimum AU/ minimum K/maksimum OKD.

4-cii qrupda dérd formula izro eyni IOL giicii doyorlori miisahido olunmamusdr.
On kigik dioptrik doyisiklik orta OKD, minimum AU vo ii¢ K doyarlorinin
kombinasiyasinda yaranmisdir. AU 35 mm-don artiq olduqda (bizim todqiqatda
36,82 mm), Hill-RBF vo Kane formulalar1 ilo IOL giiciiniin hesablanmasi bu
parametr ti¢lin miioyyan edilmis limit sobobindon miimkiin olmamisdir.

Yekun

Orta biometrik parametrloro malik gozlordo miixtalif formulalardan istifade
etmoklo IOL giiciiniin hesablanmasi oxsar vo ya ¢ox yaxin noticolor verir.
Biometrik parametrlorin statistik orta gostoricidon konara ¢ixmasi vo goziin “qeyri-




miitonasiblik” deracasinin artmasi IOL giiciiniin hesablanmalarmin doyiskenliyini
artirir. Buna goro do ohalinin oftalmobiometrik auditinin aparilmasi vacibdir.
Bu, populyasiyada “geyri-miitonasib” gozlorin xiisusiyyetlorini aydinlasdiracaq
vo miimkiin oldugu halda katarakta corrahiyyasinin optik komponentini
optimallagdirmaga imkan yaradacagq.

Acar sozlor: intraokulyar linza, siini intellekt, keratometriya, aksial uzunlug,
on kameranin darinliyi
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Introduction

The success of modern cataract surgery is determined by its refractive outcome.
The main factors influencing these postoperative results are the accuracy of key
ocular biometric measurements, motivated approach to selecting the formulas
for intraocular lens (IOL) power calculation, continuous optimization of lens
constants, and the surgeon’s awareness of current trends in global practice of
applied lens selection [1 —4].

Formulas for calculating the optical power of an implanted lens have been
evolving over the past 30 years in parallel with the development of cataract
surgery. They are based on biometric parameters of the eye the main ones being
axial length (AL), keratometry (K) and anterior chamber depth (ACD). Studies
have shown that every 1 mm deviation in ocular biometric measurements can
result in postoperative refractive errors of 5,7 D, 2,7 D and 1,5 D for K, AL, ACD
respectively [2, 3]. The literature contains numerous reports on the clinical and
biometric characteristics of the eyes of patients of different ethnic groups, which,
accordingly, affects postoperative refractive outcomes, especially with multifocal
IOL implantations [4 — 6]. To identify some population characteristics, in our
previous study, we conducted the ophthalmobiometric audit among adult residents
of Azerbaijan [7].

Purpose — to compare the analysis of conventional and Artificial Intelligence
(AI)-based IOL power calculation formulas.

Material and Methods

Intraocular lens power calculation was done for RayOne Trifocal RAO603F
(Rayner Surgical Group Limited, UK) by IOL Master 500 (Carl Zeiss Meditec
AG, Germany) and ESCRS IOL Calculator (https://iolcalculator.escrs.org) using
formulas Hoffer Q, SRK-T, Holladay I, Hill-RBF, Kane.



The theoretical calculation of IOL power was carried out in combination
with the minimum, average and maximum values of the eye’s main biometric
parameters (AL, K, ACD and WTW) obtained by authors during the previous
ophthalmobiometric audit of the population of Azerbaijan [7].

For ease of analysis, the data were divided into 4 groups in accordance with AL
as the most variable parameter. 1st group — AL <22,00 mm ( minimum, average
and maximum value of AL, K and ACD — 20,29 mm, 21,59 mm, 21,98 mm; 41,28
D, 45,25 D, 47,68 D; 2,12 mm, 2,78 mm, 3,67 mm respectively); 2nd group
— AL 22,01-24,00 mm (minimum, average and maximum value of AL, K and
ACD - 22,01 mm, 23,15 mm, 24,00 mm; 40,11 D, 44,28 D, 47,38 D; 2,04 mm,
3,10 mm, 4,32 mm respectively); 3rd group — AL 24,01-26,00 mm (minimum,
average and maximum value of AL, K and ACD - 24,01 mm, 24,68 mm, 25,96
mm; 39,13 D, 42,96 D, 47,91 D; 2,31 mm, 3,42 mm, 4,19 mm respectively); 4th
group — AL>26,01 mm (minimum, average and maximum value of AL, K and
ACD — 26,01 mm, 28,71 mm, 36,82 mm; 39,05 D, 43,66 D, 47,48 D; 2,04 mm,
3,51 mm, 4,45 mm respectively).

Results

When calculating IOL power using Hoffer Q, Holladay I, Hill-RBF and Kane
formulas in the 1st group within the same AL there was an agreement or a shift of
0,5-1,0 D. However, the range in lens power for minimum, average and maximum
AL and constant K and ACD values using the different formulas was 7,5 D.
Complete agreement across all four formulas was achieved when combining the
mean and maximum AL and K values with the minimum and average ACD values
within a given group.

Calculating IOL power using the above formulas in 2nd group within the
same AL revealed agreement or a shift of 0,5-1,0 D. The range in lens power
for minimum, average and maximum AL values and constant K and ACD values
using the different formulas remained 7,5 D. In 2nd group complete agreement
across all four formulas was achieved with a combination of all 3 AL values and
mean keratometry, as well as with a combination of mean AL and keratometry of
44,28 and 47,38 D.

Identical results using the SRK-T, Holladay, Hill-RBF and Kane formulas were
obtained for average ACD and K values in combination with all 3 axial length
values included in 3rd group, as well as for AL = 25,96 mm, K = 42,96 D, and
the minimum ACD value. The difference between the results obtained using the
difference formulas increased to 1,5 D. The greatest variability was observed with
the following biometric combination: maximum AL/minimum K/maximum ACD.

In 4th group no identical IOL power values were observed using the 4 formulas.
The smallest dioptric fluctuations occurred with a combination of average ACD,
minimum AL, and three K values. In case of AL exceeding 35 mm (in our case
36,82 mm). IOL calculation using the Hill-RBF and Kane formulas was not
possible due to the established limit of the above-mentioned parameter.

Conclusion

Similar or very close IOL calculation results using various formulas are achieved
in eyes with average biometric parameters. Deviations in biometric parameters
from the statistical average and an increase in the degree of “disproportionality” of
the eye increase the variability of IOL power calculations. Therefore, conducting




a population ophthalmobiometric audit is crucial. This will clarify the features of
“disproportionate” eyes in a population and, where possible, optimize the optical
component of cataract surgery.

Keywords: intraocular lens, artificial intelligence, keratometry, axial length,
anterior chamber depth
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