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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Advances of phacoemulsification techniques and 

surgical equipment, patients satisfaction becomes more difficult 
to gain because they are expecting perfect results and ideal visual 
outcome, thus perfection of surgical procedures settled mandatory. 
Aim: This research deals with comparison between two 
incision sites in phacoemulsification surgery and check 
which of them has more visual outcomes which are 
temporal and superior entrance sites of the phaco probe. 
Methods: Total of 68 eyes from 59 patients were studied, they 
grouped into 2 groups; group A (36 eyes temporal style) and 
group B (32 eyes superior style). Results: After group B has 
undergone surgical procedure, the percentage against the rule 
(ATR) has increased 91% compared to 44% preoperatively 
compared to reduction to 33% of ATR in group A postoperatively 
compared to 45%. Conclusion: Phacoemulsion surgery has 
provided good approach for healing eyes in astigmatism 
patients. Temporal clear corneal incision has more feasibility 
and produces less surgically induced astigmatism in comparison 
to superior corneal scratch.

Key words. Astigmatism, temporal, superior, 
phacoemulsification, against the rule, incision.
Introduction.

In new year's, improvements in phacoemulsification method 
and surgical strategies have elevated prospects for realizing 
greater optical excellence subsequent cataract surgery [1,2]. 
In spite of best preoperative estimate and the use of non-toric 
intraocular lenses (IOLs), patients might quiet involvement 
undesirable surgically prompted astigmatism owing to 
numerous influences for instance pre-existing astigmatism, the 
kind of intraocular lens used, and the size and situation of the 
surgical incision [3,4]. 

The phacoemulsification method, which includes the 
elimination of the cataract by means of ultrasound energy, 
has become the typical of care for cataract surgery owing to 
its accuracy and slight invasiveness [5]. Nevertheless, flat 
with meticulous surgical ability, astigmatism prompted by the 
surgical process itself can happen [6,7]. This surgically prompted 
astigmatism can product from features for instance corneal 
incisions made through surgery, wound healing comeback, and 
alterations in corneal form postoperatively [8,9]. Moreover, the 
choice of intraocular lens productions a vital part in decisive the 
postoperative refractive consequence [10]. 

Non-toric IOLs are generally used in cataract surgery, but they 
do not precise pre-existing astigmatism [11]. Thus, patients with 
important corneal astigmatism might static experience remaining 
astigmatism after surgery, disturbing their optical acuity and 
superiority of vision [3]. The size and position of the surgical 
incision can likewise impact the degree of surgically prompted 
astigmatism [12]. Smaller, more precise incisions tend to induce 
less astigmatism compared to larger, more peripheral incisions 

[13]. Additionally, the location of the incision relative to the 
steep axis of corneal astigmatism can impact the postoperative 
refractive outcome [14-16]. 

Overall, while advancements in phacoemulsification 
technology have improved the outcomes of cataract surgery, 
the management of astigmatism remains a significant challenge 
[17,18]. Surgeons must carefully consider preoperative 
astigmatism correction, intraocular lens selection, and surgical 
incision techniques to minimize surgically induced astigmatism 
and optimize visual outcomes for their patients [19-21]. 

This study performed to assess the effect of site of entrance 
comparing both Temporal and Superior approach to minimise 
surgical induced astigmatism maximally. Definitely There 
are a lot of manoeuvres to decrease astigmatism for instance 
matching opposite clear corneal incision (OCCI), limbal 
comforting scratches, toric lens, laser surgery [22]. Temporal 
clear corneal scratches have stayed stated to create nominal 
surgically induced astigmatism (SIA) [23,24]. It’s well known 
that most surgical couches have a design to position the surgeon 
Superiorly not temporarily especially right-handed surgeons 
and insert the entrance wound temporally in right-eyes and 
nasally in left eyes (opposite to left-handed surgeons). While in 
temporal approach the surgeon sits to the side of patient which 
may be more comfortable to the surgeon to get rid of prominent 
brows and easy manipulation.
Materials and Methods.

This prospective study done in Al-Diwanya teaching hospital 
in the period from January 2022 to January 2024. Written 
informed consent recorded from all cases with commitment to 
the declaration of Helsinki tenets, standard surgical protocols 
were applied [20,21].

Exclusion criteria include medical ocular problems and 
surgical ocular issues together with ocular trauma, astigmatism 
more than 1 diopter in with the rule (WTR) astigmatism (steep 
meridian on 90 degrees and around 30 degrees).

All the surgeries done by the same right-handed surgeon 
under retrobulbar anaesthesia. The same phacoemulsification 
technique and machine used, and same acrylic hydrophilic 
foldable intraocular lens inserted.

Total of 68 eyes from 59 patients were studied, they grouped 
into 2 groups

Group A: Include 36 eyes temporal style.
Group B: Contains 32 eyes superior style.
In the temporal incision group, the surgeon positioned 

themselves at the nine o'clock location for eye in the right and at 
the three o'clock location for eye in the left. A primary incision 
was performed using a clear corneal horizontal approach with 
a 3.2mm blade, around 1mm frontal to the Limbicus. The blade 
stayed inserted similar to the corneal superficial until reaching 
one-third width of the corneal, at that time altered direction to 
enter the anterior chamber. This technique, known as dipping 
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Table illustrate prevalence of the types of astigmatism according 
to the groups of our study pre and postoperatively. Rendering 
to SIA and training groups. In the temporal approach grouping 
the mean astigmatism at 1 month was 1.25 and at 3 months it 
decreased to 1.00 which is considered statistically important with 
a p-value <0.0001 depending on matching t-test. While the superior 
approach group, the mean astigmatism at 1 month was 1.75 
declined at 3 months to 1.25 which was also significant statistically. 
This means that the surgically induced astigmatism decreased after 
3 months and there is a significant variation between 1 month and 
3 months in SIA (Table 1 and Figure 1).
Discussion.

Recent advancements in cataract surgery aimed for optimal 
optical outcomes, aiming to decrease or remove the need for 
glasses postoperatively. Achieving this goal relies heavily on 
thorough preoperative evaluations and meticulous surgical 
planning. Numerous studies have investigated the prevalence 
of preoperative astigmatism in cataract patients, recognizing 
its significance in postoperative visual outcomes. However, 
despite advancements in surgical techniques and technology, 
surgically induced astigmatism remains a concern. Factors such 
as corneal incisions, intraocular lens selection, and incision size 
and location can influence the degree of astigmatism induced 
during surgery. As such, continued research and refinement of 
surgical approaches are essential to minimize surgically induced 
astigmatism and optimize visual outcomes for cataract patients 
seeking freedom from glasses postoperatively [26].

Against the rule (ATR) was shown to be more spread than 
WTR may be this what gives preference to temporal incision 
over superior one as this study revealed better visual outcomes 
and less astigmatic parameter in the temporal approach group 
[27]. In further investigations, some studies have compared 
temporal and nasal approaches in cataract surgery, with findings 
consistently favouring the temporal approach. Temporal 
incisions have shown superior outcomes in terms of inducing less 
astigmatism and achieving better visual acuity postoperatively 
compared to nasal incisions. This preference for the temporal 
approach underscores its effectiveness in minimizing surgically 
induced astigmatism and optimizing visual outcomes in cataract 
surgery [28].

of the keratome, results in a bi-planar scratch. The incision site 
was located at nine o'clock for the righty eye and three o'clock 
for the lefty eye. Additionally, a lateral port stayed created 
perpendicular to the central incision, positioned at twelve 
o'clock for eye in the right then six o'clock for the eye in left 
then degradation of cataract and injection of viscoelastic with 
the implantation of the intraocular lens, finally anterior chamber 
irrigated and checked for any leakage ending with sealed 
sutureless wound.

In the group of superior style, the central incision stayed 
prepared at twelve ’clock situation and the side incision stayed 
prepared at three o’clock situation for right and left eyes. The 
rest phacoemulsification method, and the whole operating 
stages for mutually methods were the same. 

Postoperatively all patients given steroids and antibiotics 
drops, and they followed tor 1 day ,1 weak, (1 and 3 months). 
In the follow up visits they were examined with slit lamp 
biomicroscopy Autokerato-refractometer and visual acuity. 
Main parameter is keratometric astigmatism and SIA which is 
evaluated by direct Subtraction without considering the axis 
[25]. 

The data were analysed using chi square to compare between 
nonparametric results, p value less than 0.05 were considered 
significant.
Results.

The 68 eyes from 59 patients divided into 2 groups, temporal 
incision group consists of 36 eyes and superior incision group 
contains 32 eyes, out of which 36 were male (53%) and 32 
female (47%). Age of sick extent from 30 to 90 with a mean 
of (62.45±12.11) years. In our training, we paralleled the SIA 
via temporal style, with superior style. Associations among SIA 
of the two scratches were prepared by means of keratometric 
analysis of pre-operative and post-operative refractive 
alterations.

Figure 1. Pie-chart of pre and postoperative type of astigmatism 
according to training groups. ATR=against the rule, WTR=with the 
rule, NS= No astigmatism.

Type of 
astigmatism

Group A, n(%) Group B, n(%)
Preopera-
tive

Postopera-
tive

Preopera-
tive

Postopera-
tive

ATR 16 (44.4) 12 (33.3) 14 (43.7) 29 (90.6)
WTR 13 (36.11) 21 (58.3) 11 (34.3) 2 (6.3)
No 
astigmatism 7 (19.4) 3 (8.3) 7 (21.8) 1 (3.1)

P value 0.131745 0.000342
Chi-square 4.0538 15.9633
Data expressed as frequency, p value of less than 0.05 is 
considered significant using Chi-square to compare preoperative 
versus postoperative,
ATR=against the rule, WTR=with the rule

Table 1. Pre and postoperative type of astigmatism according to 
training groups.
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In another prospective randomized training, Borasio et al. 
(2006), compared SIA in eyes with (slight to modest astigmatism 
in corneal) via temporal alongside on-axis corneal scratches. 
The SIA at 60 days stayed 0.34 D in the temporal incision, while 
in the on-axis it stayed 0.63 D incision group. The conclusion 
is that pure corneal temporal scratch produces fewer SIA than 
on- axis scratch [29].

Rękas et al. (2006), searched SIA of temporal and 2.8 mm 
in superior pure corneal scratches. The average of SIA in 
the temporal grouping stayed (0.63±0.28 D) plus it stayed 
(1.00±0.54 D) in the grouping of superior, besides the difference 
again important statistically (p<0.05). This likewise produce that 
corneal pure in temporal incision of (2.8) mm stayed preferable 
to superior one of the similar scopes [30].

Wei et al. (2012) have investigated the impact of incision bulk 
on surgical prompted astigmatism (SIA) following surgery 
utilizing sutureless temporal clear corneal incisions. Their 
research involved examining scratch sizes of 2.5 mm and 3.5 
mm, with SIA deliberate through vector investigation by means 
of Alpin’s process. Their findings revealed that the SIA average 
in the 2.5 mm scratch grouping stayed 0.84±0.53 D, while in the 
grouping of (3.5) mm, it stayed 1.19±0.81 D. They determined 
that the average of SIA was higher in the grouping of (3.5) mm 
compared to the 2.5 mm group [31].

Despite its advantages, the temporal incision approach in 
cataract surgery is not without its drawbacks. Studies have 
indicated potential disadvantages such as delayed wound healing 
and a decrease in endothelial cell count associated with temporal 
incisions compared to other approaches. While the temporal 
approach may offer better outcomes in terms of astigmatism 
induction and visual acuity, these concerns highlight the need 
for careful consideration of various factors when selecting the 
surgical approach in cataract procedures as it described by Al 
Mahmood et al. (2014) [32].
Conclusion.

we can conclude that temporal clear corneal incision has more 
feasibility and produces less SIA in comparison to superior 
corneal scratch. Ultimately better optical outcomes are the 
aim of all the surgeons, and we noticed improved results with 
temporal incision than superior in phaco-emulsification method.
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