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ABSTRACT

Purpose: To compare the influence of surgeon hand dominance on surgically induced astigmatism in
Phacoemulsification.

Study Design: Quasi experimental study.
Place and Duration: Acuity Eye Center, Lahore, from 2023 to 2024.

Methods: Surgically induced astigmatism (SIA) of 200 patients who underwent phacoemulsification by a single
experienced surgeon with temporal clear corneal incision was analysed. The surgeon performed
phacoemulsification holding the phaco handpiece in the right dominant hand when operating the right eye and the
left non-dominant hand when operating the left eye. The patients keratometric (K) values were taken with Nidek
auto-refractokeratometer (ARK-510A) 1 day before surgery (Baseline) and 6 weeks post-operatively. The pre-
operative and 6 weeks post-operative K values were entered into the spreadsheet. SIA was calculated, analysed
and plotted by ASCRS (American Society of Cataract and Refractive surgery) SIA Calculator (V100 Tool).
Comparison of SIA between dominant and non-dominant hand phacoemulsification was calculated through SPSS
(Version 26).

Results: All the participants were between 30 to 80 years of age. Double angle plot for SIA using ASCRS V100
tool revealed significant insights into the astigmatic changes post-surgery in both the right and left eyes. The
centroid values, indicative of the mean astigmatic change, were 0.49+£0.26D and 0.55+0.31D, respectively. The
comparison between both left and right phacoemulsification showed that the difference was non-significant
between dominant and non-dominant hand (P=0.251).

Conclusion: Despite the challenges of adapting surgical techniqgue to accommodate hand dominance, our
findings indicate a non-significant difference in postoperative SIA outcomes.
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INTRODUCTION

The hands of a surgeon perform a major role in
precision and accuracy of the challenging ophthalmic

surgery, which not only determines the outcome of the
procedure but also its subtle aftereffects on the visual
acuity of the patient. The exciting issue of surgeon
hand dominance stands out among the many variables
affecting surgical results as a crucial yet frequently
disregarded component. Under the domain of
Phacoemulsification Surgery, where each incision
shapes the corneal contours, the interaction between
the dominant and non-dominant hands of the surgeon
reveals a complex story of SIA.!

The term “surgically induced astigmatism” (SIA)
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describes how a corneal incision causes a flattening
effect along a particular axis that affects the refractive
outcomes  of  cataract surgery.  Preoperative
astigmatism, the location and size of the incision, the
thickness and structure of the cornea, and the wound
healing following surgery are some of the variables
that can impact SIA.2 Reducing surgically induced
astigmatism continues to be a top goal for maximizing
visual results of cataract surgery. This goal can be
achieved only if the operating surgeon knows
astigmatism induced by his own incision technique.
Surgeons can optimize surgical techniques to
maximize visual acuity and patient satisfaction by
knowing the multifactorial nature of SIA and its
implications for refractive outcomes. The ophthalmic
community continues to discuss and be interested in
the impact of surgeon hand dominance, even though
SIA is influenced by several factors, including incision
size, location, and technique.®

The dominance of a surgeon's hand is associated
with the location of the incision, as a surgeon
accustomed to using their right hand will naturally find
it easier to perform surgery on the right eye while
positioned at the head end of the patient. However,
when operating on the left eye, they would need to
either alter their position or switch hands. Eye
surgeons often opt for an alternative approach, which
involves relocating the incision site to a superior or
superonasal position.* However, this adjustment
presents its own set of challenges. Particularly in
individuals with deep-set oriental eyes, the brow
anatomy may obstruct the smooth execution of
phacoemulsification, potentially resulting in wound
distortion. Such positional adjustments may not be
ideal, and switching hands could prove to be a
formidable challenge for a surgeon unaccustomed to
using their non-dominant hand.

There are practical implications for clinical
practice behind investigating the effect of surgeon
hand dominance on SIA beyond theoretical
assumptions. For patients undergoing bilateral
phacoemulsification surgery, operating with the non-
dominant hand in the left eye may improve refractive
predictability and modernizes surgical practices if it
gives rise to comparable outcomes with surgeries
performed by the dominant hand. Furthermore, the
comparative research may provide valuable insights
that can enhance surgical training programmes, hence
promoting the development of abilities and broadening
the scope of practice for ophthalmic surgeons. Small

variations in incision width, depth, and position are
critical factors in determining surgical results in the
complex choreography of ophthalmic surgery.® Of
these factors, the optimal effect on astigmatism
correction frequently favours precisely placing
incisions along the 180-degree meridian.® Adapting a
surgical technique to ensure accurate incision
placement while accommodating hand dominance is a
crucial problem for surgeons, especially when doing
procedures on both eyes. This is particularly clear in
the case of temporal incisions, when the location of the
surgeon in relation to the patient's head is critical. For
a right-handed surgeon, achieving the optimal
temporal incision on the left eye when positioned at
the patient’s head end can be difficult and may impair
surgical precision for a surgeon who is used to
working with their dominant hand.’

Surgeons who are adept at using their non-
dominant hand, however, can benefit from their
increased ease of positioning for the best temporal
incision location. Surgeons who position themselves at
the head end are better able to perform precise
incisions with less disruption to their posture during
surgery. This benefit is especially noticeable when
aiming for astigmatic neutrality since the temporal
location provides more control over the structure of
the cornea and the results of refractive outcomes.®

This study will help to compare the influence of
surgeon hand dominance on SIA in
Phacoemulsification with 2.75mm incision, in which
the surgeon used the right dominant hand to operate
the right eye and left non-dominant hand to operate
left eye.

METHODS

A quasi-experimental study was conducted to
investigate SIA in 200 patients who underwent
phacoemulsification for cataracts. Sample size was
calculated through G*Power. The surgeries were
performed by a single experienced surgeon utilizing a
temporal clear corneal incision. A standardized
surgical approach was used across all cases. Pre-
operative keratometric (K) values were measured
using the Nidek auto-refractokeratometer (ARK-
510A) one day before surgery (baseline), with post-
operative K values assessed six weeks postoperatively
to evaluate changes in corneal astigmatism. SIA was
calculated and analysed utilizing the ASCRS SIA
Calculator based on the pre-operative and post-
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operative K values. Statistical analysis for comparing
SIA between surgeries performed with dominant and
non-dominant hands was conducted using the
Statistical Package for the Social Sciences (SPSS)
(Version 26), employing descriptive and inferential
statistical methods with a significance threshold set at
p<0.05. Patient confidentiality was maintained, and
data anonymization was ensured throughout the study.

RESULTS

The study population comprised of 200 patients
undergoing phacoemulsification with a balanced
gender distribution (Table 1). Most patients fell within
the age range of 51-60 and 61-70 years, comprising
36.5% and 38% of the total sample, respectively. This
indicates that a significant proportion of patients
undergoing cataract surgery were in their fifth and
sixth decades of life. Double angle plot for corneal
SIA was provided by the ASCRSV100 tool (Figure 1).

This plot of the corneal SIA for OD and OS shows
centroid values along with standard deviations, and
95% confidence ellipses of the data set and of the
centroid values. Each ring showed a difference of
0.50D.
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Table 1:
Frequency Percentage
Age of Participants
(n=200)
30-40 4 2%
41-50 3 1.5%
51-60 73 36.5%
61-70 76 38
71-80 44 22
Total 200 100%
Gender of Participants (n=200)
Male 98 49%
Female 102 51%
Total 200 100
oS
45°
67.5 ! 225

90 - 0, 90" : 0,
. 180° 180°
1125 1575 312.5 157.5°
135°

Centroid 0.23D@ 89° % 0.59D Centroid : 0.13D@ 60°* % 0.69D

Mean 0.49D + 0.26D Mean 0.55D £ 0.31D

. Centroxd o 95% confidence ellipse of the centroid o 95% confidence ellipse of the Eachring= 0SO D

dataset
Figure 1. Double Angle Plot for Surgically Induced Astigmatism (SIA) using ASCRS V100 Tool.
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Figure 2: Comparison of postoperative astigmatism in OD and OS.

The analysis of corneal SIA using the ASCRS tool
revealed significant insights into the astigmatic
changes post-surgery in both the OD and OS. Double-
angle plots provided a visual representation of the
astigmatic changes, demonstrating the distribution and
magnitude of induced astigmatism across different
meridians. The centroid values, indicative of the mean
astigmatic change, were 0.49+0.26D for OD and
0.55+0.31D for OS, respectively. These metrics offer a
precise quantification of the central tendency and
variability of the induced astigmatism. Furthermore,
the 95% confidence ellipses depicted the dispersion of
data points and centroid values with a high degree of
certainty. Overall, these results elucidate the corneal
astigmatic changes following surgery, providing
valuable information for optimizing surgical outcomes
and managing postoperative astigmatism.

The evaluation of SIA in the post-operative period
between the two eyes revealed no significant disparity
as shown in Figure 2 (p-value of 0.251).

DISCUSSION

A considerable learning curve and a high degree of
hand coordination are required for cataract surgery. To
fill the gap, this study assesses the astigmatism-related
refractive results of phacoemulsification carried out by
a single, skilled surgeon. The astigmatism that was
surgically produced in the OS and OD eyes during
phacoemulsification using the surgeon's dominant and
non-dominant hands was comparable in our study.
This result might come as a surprise at first, but it was
probably affected by the surgeon's vast expertise, as
the author has been using the right hand for OD and

left hand for OS for about 15 years.

Previous studies while performing
phacoemulsification showed an average SIA of 0.60D
by Vyas et AL°0.87Dby Hazra S et al,'°1.23Dby
Reddy Bet al''and0.77Dby George R et al.?In our
study, the SIA was 0.49 £ 0.26D in the right eye and
0.55 + 0.31D in the left eye, aligning with the average
SIA reported internationally for 2.75-2.8° mm
incisions. The use of the temporal approach for both
OD and OS, combined with the surgeon's expertise,
likely contributed to minimizing SIA in our cases.
Additionally, literature supports that temporally placed
corneal incisions are more effective in reducing SIA
compared to superiorly placed incisions.*3

Using the non-dominant hand for
phacoemulsification can be akin to relearning the
technique, requiring heightened focus and precision
from the surgeon. Additionally, performing
phacoemulsification with the non-dominant hand
allows the dominant hand to be utilized more
effectively for handling other critical instruments,
potentially reducing intraoperative complications.

Prior research by Chung et al, found no
statistically significant difference in surgical success
between  young  ophthalmologists  performing
procedures with their dominant versus non-dominant
hands.** Similarly, Gonzalez et al. reported improved
non-dominant hand skills following targeted training.
In contrast, another study found that surgeries
performed with the non-dominant hand were less
reliable, less effective, and required more time.® There
was no significant difference in the overall refractive
outcomes and intraoperative complications between
dominant and non-dominant hand surgeries.

Sharma et al, investigated the effects of surgical
techniques performed with the right and left hands-on
endothelial cell changes and refractive outcomes,
depending on whether the surgeon was positioned at
the head or the temporal side of the patient.
However, they did not assess complications. With
respect to SIA, endothelial cell loss, and postoperative
keratometric astigmatism, the authors found no
statistically significant difference between the groups.
Another study published in the literature using real-
world data found no discernible difference between
dominant and non-dominant hand cataract surgery in
terms of the quantity or appearance of endothelial cells
assessed after surgery.'®

Limitations of the study included its observational
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nature, potential confounding variables, and the
absence of randomization in surgeon hand dominance.

This study just focuses on SIA outcomes however
the study with broader focus in terms of visual
outcomes, intraoperative and postoperative
complications between dominant and non-dominant
hand may further help to establish the comparative
results.

CONCLUSION

Despite the challenges of adapting surgical technique
to accommodate hand dominance, our findings
indicate a non-significant difference in postoperative
outcomes. The alternative is to shift incision
placement to a superior or superonasal position,
although this also presents its own set of challenges.

The main change is replacing “it also” with “this
also”. While “it also” isn't grammatically incorrect,
“this also™ flows better in this context, as “this” refers
directly to ‘shifting incision placement”. This makes
the sentence more concise and direct.
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