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ABSTRACT

Purpose: To compare the results of LASIK versus Trans Epithelial Photorefractive Keratectomy (T-PRK) in
correcting astigmatic refractive error.

Study Design: Quasi experimental study.
Place and Duration of Study: Lahore Medicare Hospital from January to October 2018.

Methods: One hundred and twenty six eyes of 63 patients, age 18 to 35 years, either gender, presenting with
astigmatism were enrolled in this study. Myopes with spherical equivalent (SE) < -13.0 diopter sphere (DS),
hyperopes with SE < +5.0 DS and astigmatism = 1.5 D with visual acuity better or equal to 0.3 LogMAR were
included. Astigmatic eyes with < 1.5D and with any other ocular pathology were excluded. Refractive status was
assessed by Canon Autorefractor and Heine Retinoscope. Average reading of both methods was taken. Patients
were divided into two groups (31: LASIK; 32: trans-PRK) by spin of a coin method. Refractive surgery was done in
both groups. Data was analyzed by SPSS 20. Normality of quantitative data was checked by Shapiro Wilk test.
Mann Whitney-U test was used for non-parametric data. P-value < 0.05 was taken as significant.

Results: Mean age of the patients was 25.83 + 3.09 years. The difference in residual sphere, amount of cylinder,
axis of cylinder and CCT (central corneal thickness) after surgery in two groups was insignificant. P values were
as follows; for sphere p = 0.85, amount of cylinder p = 0.22, axis of cylinder P = 0.46 and CCT p = 0.07.

Conclusion: Both techniques are equally good in correcting astigmatism (p = 0.22). LASIK or T-PRK can be
done alternatively in patients with astigmatism.
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Moderate to high astigmatism has been a challenge for
practitioner to correct it through refractive surgery.*
There are various factors that play role in the
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compromised results of refractive surgery including
degree of astigmatism, axis of cylinder, and centration
of surgical ablation profile. Chances of blur or haze
formation after photorefractive keratectomy PRK as
compared to laser assisted in situ keratomileusis
(LASIK) can lead to regression of astigmatic error in
long run®.

Refractive surgery is considered an advanced
technique in the correction of refractive error. Some
people prefer this for cosmesis.® There are several
procedures available for this purpose including Laser
Assisted in situ keratomileusis (LASIK), Laser
Assisted sub-epithelial keratomileusis (LASEK), trans-
epithelial photorefractive keratectomy (T-PRK) and
epithelial photorefractive keratectomy.”®

In LASIK, corneal epithelial flap is formed and
thickness of the flap can be variable depending upon
the refractive requirement. After ablation of cornea the
corneal flap is replaced on that cornea.®*°

Trans epithelial photo keratectomy (T-PRK) is
another technique also used to correct myopia and
hypermetropia. Trans-PRK is a comparatively newer
method of the conventional PRK in which corneal
epithelial is removed by an excimer laser rather than
alcohol and manual scraping. This is assumed that it
creates a smoother surface that allows rapid healing of
epithelium which results in quicker visual recovery
and minimum pain and all procedure is done after
instillation of anesthesia drop to overcome blinking
and patient’s discomfort. After surgery contact lens is
applied over corneal surface to assist regeneration of
corneal epithelium and to minimize irritation and
discomfort."*2,

As compared to the contact lenses especially
(RGP) rigid gas permeable the vision quality is
slightly less in laser corrective procedures as it needs
more time to meet patient’s expectations. Moreover
prior to these procedures patient must discontinue
using soft or rigid gas permeable lenses (one to four
weeks) to stabilize corneal surface permitting accurate
measurements.**

We designed this study to compare the results of
LASIK and T-PRK. The idea was to find out which
procedure has better results in our part of the world.

METHODS

This was an experimental (Quasi) study was conducted
at Lahore-Medicare Hospital. From January 2018 to
October 2018 after obtaining Ethical approval from
University Ethical committee and Institutional review
board of King Edward Medical University. Using non-
probability convenient sampling technique, 126 eyes
of 63 patients, age 18 — 35 years and presenting with
astigmatism were included in the study. For the
examination of anterior and posterior segments of the
eye, retinal disorders and fundoscopy patients were
dilated using 1.0% tropicamide eye drops and
examination was done by an ophthalmologist. Visual
acuity was taken by using LogMar visual acuity chart.
Auto-refraction was done using Canon Auto-
refractometer. Retinoscopy was performed using
Heine retinoscopy at 2/3 of meter and average of both
autorefractor reading and retinoscopy reading was
taken. Topography was done using Schwind Amaris
topography apparatus and planned for refractive
surgery either LASIK or T-PRK using Schwind
Amaris model 500E apparatus. After one month of
surgery patient’s visual status was recorded.

All cylindrical values were recorded in minus
cylinder. If an individual came with plus cylindrical
value, his cylindrical value was transposed to get
minus cylinder. Individuals with minus cylindrical
values were recorded with no change. Data was
entered and analyzed by Statistical Package for the
Social Scientist (SPSS 20.00). Quantitative Variables
like refractive errors were presented as mean =+
standard deviation. Qualitative Variables like gender
were presented as frequency and percentage.
Assumption of data’s normality was checked by
Kolmogorov-Smirnov test and Shapiro Wilk test. All
the variables were non-parametric as p-value was
< 0.05 (Table 1). Comparison of two groups LASIK
and T-PRK was carried out by applying Mann
Whitney U test. P value < 0.05 was taken as
significant.

RESULTS

The Clinical characteristics are listed in Table 1 & 2.
There was no significant difference between LASIK
and T-PRK as regards Spherical, Cylindrical, Axis and
corneal thickness values pre and post operatively.
There were 55.60% females (n = 35) and 44.40% were
males (n = 28). Mean age of the patients was 25.83 +
3.09 years. Further details are mentioned in Tables 1,
2,3 and 4.
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Table 1 showed Mean values of Sphere, Cylinder ~ Table 1: Descriptive Statistics of Residual Refractive

and Axis in LASIK and T-PRK groups. Errors in Lasik vs. T-PRK.

After refractive procedure, there were 44 and 61 Residual (Refractive LASIK T-PRK
eyes with Mean +0.25D and + 0.50D residual cylinder E;;g::) (0 :_%2()) g"ea“ (0 :_841)1'\"6&”
in LASIK group. In T-I_DRK group 53 and 64 eyes he}d Cylinder 0.22 017
+ 0.25 and * 0.50D residual cylinder. Both groups did AXis 31.84 30.11
not show any major difference in residual refractive p value p =.220 (P > 0.05)
power.

Table 2: Descriptive Statics of Different Variables Vs Refractive Procedure.

- . Std. Error Std.
Range Minimum Maximum Mean of Mean Deviation
Sphere 17.00 -8.50 8.50 -1.64 0.53 4.14
Pre-operative Cylinder 1.25 -2.75 -1.50 -1.92 0.04 0.30
LASIK Axis 175.00 0.00 175.00 85.60 7.57 59.58
(n =62 CCT 104.00 460.00 564.00 547.06 1.66 13.09
eyes) Sph_ere 1.75 -0.75 1.00 -0.08 0.05 0.42
Post-operative Cy[lnder 0.75 -0.75 0.00 -0.22 0.03 0.22
AXIs 177.00 0.00 177.00 31.84 6.28 49.45
CCT 111.00 430.00 541.00 495.63 3.12 24.54
Sphere 17.00 -9.50 7.50 -2.19 0.51 4.08
Pre-operative Cy!inder 1.00 -2.50 -1.50 -1.85 0.03 0.27
AXIs 175.00 0.00 175.00 75.16 6.70 53.61
(Tr;F;RGE ccT 24.00 540.00 564.00 549.58 0.70 5.63
eyes) Sph_ere 1.50 -0.75 0.75 -0.11 0.05 0.37
Post-operative Cy!lnder 0.50 -0.50 0.00 -0.17 0.02 0.19
AXIs 175.00 0.00 175.00 30.11 6.52 52.17
CCT 126.00 410.00 536.00 500.22 3.45 27.61
Table 3: Comparison of (CYLINDER) Post LASIK &Post T-PRK Procedures.
Value of Cylinder After Surgery
Procedure Cylinder Frequency Percent Valid Percent Cumulative Percent
-.75 1.00 1.60 1.60 1.60
-.50 17.00 27.40 27.40 29.00
LASIK -.25 18.00 29.00 29.00 58.10
.00 26.00 41.90 41.90 100.00
-.50 11.00 17.20 17.20 17.20
T-PRK -.25 22.00 34.40 34.40 51.60
.00 31.00 48.40 48.40 100.00
Table 4: Comparison of Residual Cylinder in Lasik vs. T-PRK.
Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
The Distribution of A_Cyl is the Same Across Categories Independent Sample Mann-Whitney 29 Retain the Null
of Procedure U Test ' Hypothesis

There are no significant difference between DISCUSSION
LASIK and T-PRK groups as p value is =2 0.05 (p = Tpis study showed the comparison of results of
0.220). LASIK vs. T-PRK (in terms of cylindrical correction).
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Results showed no significant difference (equal visual
results) as p value was > 0.05. A study conducted by
American Society of RS showed that LASIK treated
98% of individuals within + 0.50D Emmetropia and T-
PRK treated 96.4% of individuals within £ 0.50D
Emmetropia. This study includes all type of sphero-
cylindrical errors correction. Comparison of sphere,
Axis of Cylinder and CCT (Central corneal Thickness)
before and after refractive surgery in LASIK and
T-PRK groups showed no significant difference as
p>0.05."

In contrast to our results, in another study eyes
with low to moderate myopia were treated using
different refractive procedures. T-PRK provided
slightly better visual outcomes than LASIK or
LASEK. In eyes with high myopia, T-PRK proved
better than LASIK while Laser in situ keratomileusis
was associated with the most major postoperative
complications.*®

Variable results have been reported in literature
regarding these two procedures. In another study both
Trans-PRK and LASIK showed excellent efficacy,
safety and predictability profiles. The results were
comparable.’’

One year post operative follow up of T-PRK was
reported by Luger et al. They showed that post-
operative results of T-PRK were equivalent to those of
femtosecond-assisted LASIK. They concluded that T-
PRK was efficacious and safe with a disadvantage that
this procedure was associated with longer recovery
time.*®

In low to middle income countries cost of the
procedure is also a matter of concern for the patients.
In a local study from Pakistan, although superior
visual outcomes were reported with LASIK but
patients satisfaction rate was higher in simple PRK
due to the higher cost of LASIK.” In T-PRK and
LASIK, the difference in the cost is not very much.
Hence, satisfaction level of the patient is related with
the visual outcome as compared to the cost.

Some authors have also considered high order
aberrations in their studies. In one study, the results
showed that although the visual outcomes were
slightly better in the PRK group, but aberrations
showed better results in the LASIK group.?

Limitations of this study are that we did not
consider the higher order aberrations due to the
technological deficiencies and duration of followup

was short. Patient satisfaction was also not taken into
account.

CONCLUSION

Results of residual astigmatic sphero-cylindrical
power, axis and central corneal thickness shows no
significant difference in both refractive surgery
procedures LASIK and T-PRK procedure. Therefore
both surgical procedures are useful in astigmatism
correction. This study suggests that LASIK and T-
PRK has same results in correcting astigmatism.
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