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Purpose: To analyze time-dependent changes in refractive errors after cataract surgery using coaxial incision and IOL
implantation. Methods: The analysis data were based on medical records of 180 eyes that were treated for more than 180 days
after cataract surgery at the S ophthalmic clinic in Gangneung, Gangwon-do, from March 2014 to June 2019. The ocular
examinations and surgery were performed by the same optometrist and the same ophthalmologist, respectively. Changes in
refractive errors, visual acuity, and corneal astigmatism were analyzed after surgery for 60 eyes each with emmetropia, myopia,
and hyperopia, respectively, classified by pre-surgery refraction. Results: Post-surgery spherical power was changed toward
hyperopia compared to expected spherical power before surgery. These changes at 180 days after surgery were +0.47 D
(p<0.001) in the hyperopic group, +0.28 D (»p<0.001) in the myopia group, and +0.09 D in the emmetropia group. Post-surgery,
the cylindrical power decreased gradually and in a time-dependent manner in all groups (p<0.001). The visual acuity was the
highest at 30 days and slightly decreased at 180 days (0.96 in the emmetropia group, 0.94 in the myopia group, and 0.95 in the
hyperopic group). Corneal astigmatism was significantly decreased (p<0.001) in all groups compared to that at pre-surgery.
Conclusions: In the healing process after cataract surgery, refractive errors changed toward hyperopia and coaxial incision can

result in a decrease in astigmatism.
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Table 1. Differences in refractive errors after cataract surgery compared to expected values pre-surgery

Emmetropia (60)

Myopia (60) Hyperopia (60)

Conditions
Spherical (D)  Cylindrical (D)  Spherical (D)  Cylindrical (D)  Spherical (D)  Cylindrical (D)
Expected values —0.56+0.23 —1.25+0.47 —0.90+0.43 —-1.20+0.47 —0.70+0.31 —1.15+0.40
1 day —0.45+0.34 —0.90+£0.43***  —0.82+0.53* —0.95£0.49%**  —0.32+£0.41***  —1.03+£0.49*
su?gfzer;/ 30 days —0.48+0.30 —0.88+0.39***  —0.70+£0.49***  —0.79+£0.42%**  —0.35£0.39%*%*  —(0.89+0.41***
180 days —0.47+0.28 —0.85+£0.43%%*%  —0.62+0.46***  —0.77£0.37*%%*  —0.23+0.42%**  —(.83+£0.43%**

Data are expressed as mean+SD.
Values in parentheses represent number of eyes.

*p<0.05, ***p<0.001: significantly different compared to expected values pre-surgery

Table 2. Visual acuity using decimal chart after cataract surgery

Conditions Emmetropia (60) Myopia (60) Hyperopia (60)
Pre-surgery 0.40+0.18 0.46+0.19 0.52+40.17
1 day 0.9440.11%** 0.94+0.10%** 0.9540.09%**
Post-surgery 30 days 0.9740.07%** 0.9640.06*** 0.97+0.05%**
180 days 0.96+0.08*** 0.94+0.07%** 0.9540.07%**

Data are expressed as meantSD.
The values in parentheses represent number of eyes
**%p<0.001: significantly different compared to pre-surgery
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Table 3. Distribution of spherical differences at 180 days after cataract surgery compared to expected values pre-surgery

Spherical differences (D)

Conditions
>+1.00 +1.00 +0.75 +0.50 +0.25 0 —0.25 -0.50 -0.75
Emmetropia (60) 0 0 4 10 26 2 10 7 1
Myopia (60) 0 2 4 26 25 1 2
Hyperopia (60) 6 8 10 11 20 0 0 0
Data are represented as the number of eyes.
The values in parentheses represent the number of eyes
Table 4. Distribution of cylindrical differences at 180 days after cataract surgery compared to pre-surgery
Astigmatism
Conditions Decreased diopters Increased diopters
1.00 0.75 0.50 0.25 0 0.25 0.50
Emmetropia (60) 2 9 20 22 4 3 0
Myopia (60) 6 15 12 15 10 1 1
Hyperopia (60) 2 11 12 19 10 6 0
Data are represented as the number of eyes.
The values in parentheses represent the number of eyes.
Table 5. Distribution of axial differences at 180 days after cataract surgery compared to pre-surgery
Conditions Axial differences (°)
0 1~10 11~20 21~30 31~40 41~50 51~60 61~70 71~80 81~90
Emmetropia (60) 1 56 2 1 0 0 0 0 0 0
Myopia (60) 2 44 6 1 0 0 1 0 2 4
Hyperopia (60) 0 27 30 3 0 0 0 0 0 0

Data are represented as the number of eyes.
The values in parentheses indicate the number of eyes.
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Table 6. Changes in corneal astigmatism of the anterior surface compared to pre-surgery

Corneal astigmatism of anterior surface (D)

Conditions
Emmetropia (60) Myopia (60) Hyperopia (60)
Pre-surgery —-1.35+0.61 —1.22+0.63 -1.27+0.58
1 day —1.13£0.59*** —1.0540.61%** —1.11£0.58***
Post-surgery 30 days —1.1240.63%** —1.04+£0.60%** —1.10£0.60%**
180 days —1.10£0.61*** —1.0240.62%** —1.10£0.58***

Data are expressed as meantSD.
The values in the parentheses indicate the number of eyes.
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<0.001: significantly different compared to pre-surgery
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