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Purpose: This study investigated the effect of prophylactic mitomycin C (MMC) on corneal endothelium to inhibit corneal haze 
formation post transepithelial photorefractive keratectomy (T-PRK).
Methods: A total of 120 eyes of 60 patients with low, moderate, and high myopia were subjected to T-PRK with intraoperative 
application of MMC (0.02%) for 30–50s. Patients’ files were categorized into three groups according to ablation depths (if ≥100 µm) 
during T-PRK as follows: (1) Group A – low myopia without MMC, (2) Group B – low myopia with MMC, and (3) Group C – 
moderate/high myopia with MMC. Preoperative/surgical parameters and refractive outcomes were documented. Cell density (CD), 
number of cells (NUM), coefficient of variation, central corneal thickness (CCT), hexagonality (HEX/6A), average cell area (AVG), 
and its standard deviation (SD) were evaluated using specular microscopy preoperatively and postoperatively.
Results: Overall, 119 out of 120 eyes showed significant prevention of corneal haze. Groups A and C showed no significant changes 
in endothelial CD and NUM. Group B showed a non-significant reduction in CD. However, all three groups showed significant 
variations in HEX/6A, CCT, AVG, and SD.
Conclusion: The MMC application did not significantly affect corneal endothelial density or number and can be used safely and 
effectively to prevent corneal haze following T-PRK in myopia.
Keywords-: ablation depth, corneal endothelium, corneal haze, mitomycin C, transepithelial key photorefractive keratectomy

Introduction
Refractive errors are the most prevalent visual problem worldwide.1 According to the World Health Organization, 
refractive errors are the primary cause of visual impairment and even vision loss globally affecting all age groups.1 

Various types of refractive surgeries have been developed in the past years to correct vision by modifying the shape of the 
cornea through laser photoablation such as laser-assisted in situ keratomileusis (LASIK), laser-assisted subepithelial 
keratomileusis (LASEK), and photorefractive keratectomy (PRK).2,3 Creating a flap to photoablate stroma is a critical 
step in LASIK. However, studies show an increased prevalence of intraoperative flap-related complications.2,4 In 
LASEK, the alcohol-assisted epithelial removal can potentially be toxic to the corneal epithelial tight junctions.2,5 

PRK involves mechanical debridement of epithelium using a blade and followed by surface ablation of the stroma. This 
method is appropriate for patients with thin corneas who cannot undergo LASIK.3,6 Although safe, effective, and even 
correct high range refractive errors, the development of postoperative corneal haze is one of the serious complications of 
PRK due to the ongoing surgery-made aberrant wound healing process in the tissue.6,7

Unlike the above methods, transepithelial photorefractive keratectomy (T-PRK) has advantages as it is a non-touch, gentle 
laser-corrective method that removes corneal epithelium along with stroma in a single step.8,9 This procedure has demon-
strated minimal corneal epithelial defect to ablate stroma resulting in faster re-epithelialization and enhanced visual recovery 
along with proven safety and efficacy through lower pain scores and shorter healing time.10,11
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Following any in-depth laser ablation method, the corneal stromal keratocytes undergo abnormal proliferation causing 
subepithelial fibrosis, which leads to haze formation.12 Several studies have shown that this corneal haze can be effectively 
prevented by the application of mitomycin C (MMC) over the surface ablated stroma due to its interference with the stromal 
wound healing process.13,14 MMC is a known non-cell cycle-specific antineoplastic agent that actively inhibits the 
proliferation of highly mitotic cells by blocking their DNA synthesis and causing cell cycle arrest. MMC also mediates 
inhibition of keratocyte activation and differentiation into myofibroblasts and counteracts disorganized deposition of stromal 
extracellular matrix.13 Thus, the use of MMC has been found to be critical in increasing corneal transparency in high myopic 
patients treated with higher ablation depths.15 Pharmacokinetic studies elucidate that MMC can be evidenced in the anterior 
segment (aqueous humor) of the eye even at lower concentrations and after a shorter application time.12,16 This poses a high- 
risk to corneal endothelium, although MMC is known to mainly attack proliferating cells. A study reported that the MMC 
acts as a corneal healing modulator during refractive surface ablation procedure. Also, the effect of MMC has been reported 
to be both concentration and time-dependent. At the time, the long-term effects of MMC remained unclear due to its 
inducible DNA damage to surviving corneal cells that could lead to corneal thinning or edema after operation in the later 
period.17 Another study reported regarding the long-term effects of MMC decreased haze formation, showed better results in 
UDVA for those patients who live in hot or sunny climate as living under high UV environment can also affect the outcomes 
of PRK. Though there was no significant endothelial loss, decrease in endothelial cell count could be observed upon MMC 
application.18 There are contradictory studies on the use of MMC and its cytotoxicity, which imply that MMC targets all 
three cellular layers of the cornea. However, irreversible damage may occur to the corneal endothelium due to its non- 
regenerative nature.19,20 Thus, the declination of the endothelial cell density/number has become a key concern in using 
MMC prophylactically to prevent subepithelial scarring during the refractive correction.19

In this study, we investigated the MMC-induced changes in corneal endothelium when used as prophylaxis to inhibit 
corneal haze formation following T-PRK-based refractive correction of low, moderate, and high myopia. The MMC 
treatment has been given according to the surface ablation depths of T-PRK.

Materials and Methods
The study was approved by the Committee of Research Ethics, Qassim University (Approval no.: 21–19-03). A signed 
informed consent about the risks and benefits of the surgery has been obtained from each patient before the surgical procedure. 
All tenets of the 1964 Helsinki declaration have strictly been followed at each stage of the study.

Study Design
This one-armed, retrospective cohort study recruited 120 eyes of 60 patients with all types of myopia: low myopia (SE 
(spherical equivalent) ≤ −3.00D), moderate myopia (SE > 3.00D to −6.00D), and high myopia (SE > −6.00 D). All patients 
underwent T-PRK surgery either with or without MMC treatment. The procedure was performed between 1 December 2020 
and 30 February 2021 in a private ophthalmology center in Saudi Arabia. All patients were operated on single-handedly. 
Demographic variables of patients: age, gender, number of eyes per treatment group were documented (Table 1).

Inclusion Criteria
Patients enrolled in the study must be 18 years or older and followed up for at least 3 months after T-PRK. Patients with 
best-corrected distance visual acuity (BCDVA) 20/20 or greater for both eyes for at least a year prior to the surgery and 
an estimated postoperative residual stromal corneal bed of thickness >350 μm at the thinnest location were included. The 
use of contact lenses was discontinued for at least 2–4 weeks prior to preoperative examination.

Exclusion Criteria
Patients with a history of severe eye trauma, history of ocular surgery, corneal dystrophy, retinal disease or any other 
active ocular diseases, irregular astigmatism or suspected keratoconus, severe dry eye (Schirmer test result <4.0 mm) 
were excluded. In addition, patients with systemic ailments such as diabetes mellitus, autoimmune diseases, and pregnant 
or lactating women were also excluded.
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Preoperative and Postoperative Assessments
All patients had undergone complete eye examination prior to surgery. Both the uncorrected distance visual acuity 
(UCDVA) and best-corrected distance visual acuity (BCDVA) were documented. The corneal topography was evaluated 
both preoperatively and postoperatively at 3 months after surgery using a Pentacam camera (OCULUS-Netzteil Art., 
Pentacam HR, Germany) and Sirius (SCHWIND eye-tech-solutions, GmbH, Kleinostheim, Germany) to obtain the 
measurements of keratometry (K1 and K2), central corneal thickness (CCT) and pupillary diameter. Spherical, cylind-
rical, and spherical equivalent (SE) refractive power in a diopter (D) were documented for each eye. The logarithm of the 
minimum angle of resolution (LogMAR) notations was recorded for both uncorrected and best-corrected visual acuity. 
Slit-lamp examination was performed to examine different parts of the eye.

The corneal endothelial cell count was measured using a non-contact specular microscopy (Tomey, EM-3000, Japan) pre- and 
post-operatively. Endothelial cell count was made using non-contact examination, auto-alignment and auto-measurement mode. 
The central fixation method was used for the measurement and automatic-analysis of endothelial count was done with Trace 
method. This auto-alignment technology gave reproducibility of measured area and analyzed values. Sixteen images were 
captured automatically, and the best endothelial image was taken for the analysis. Trace Method was applied to measure the 
endothelial parameters such as number of cells (NUM), Cell density (CD) in cells/mm2, Average (AVG) in μm2, Standard 
Deviation (SD) in μm2, Co-efficient of Variation (CV) in %, Maximum (Max), Minimum (Min), Hexagonality (6A) in % and 
Central corneal thickness (CCT) in µm. Specular microscopy was performed preoperatively and postoperatively at 1 week and 3 
months after surgery.

Surgical Method and Treatment Groups
Bilateral T-PRK was performed on all enrolled patients (120 eyes). The surface ablations were performed using an 
Amaris 500 Hz excimer laser (SCHWIND eye-tech-solutions, GmbH, Kleinostheim, Germany). Prior to laser ablation, 
the machine was kept on aberration-free mode, with a 6.5–7.5 mm treatment zone according to the pupillary diameter to 
prevent uneven ablation. The treatment goal was to retain emmetropia. The application of MMC was chosen based on the 
surface ablation depth during T-PRK surgery. Generally, an ablation depth of 50–75 µm has been considered a safer 
cutoff for MMC use in conventional PRK surgeries.3,12,21 However, we have chosen a total ablation depth of 100 µm as 

Table 1 Distribution of Demographic Variables of the Study

Independent Variables Number Percentage (%)

Age group (years)

< 25 30 50

26–35 22 36.6

> 36 8 13.3

Gender

Male 29 48.3

Female 31 51.7

Total participants 60 100

Groups

Low Myopia without Mitomycin (Group A) 39 32.5

Low Myopia with Mitomycin (Group B) 29 24.2

Moderate or High Myopia with Mitomycin (Group C) 52 43.3

Total eyes 120 100
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a cutoff in this study, as the T-PRK procedure ablates both corneal epithelium and stroma.22,23 Three treatment groups 
were made based on the above criteria; (1) Group A – low myopia without MMC treatment (ablation depth <100 µm), 
(2) Group B – low myopia with MMC treatment (ablation depth ≥100 µm) and (3) Group C – moderate and high myopia 
with MMC treatment (ablation depth ≥100 µm).

For Group A, the cornea was irrigated with a 30 mL balanced salt solution (BSS) im-mediately after ablation. For 
Group B and C, a prepared sponge soaked with 0.02% MMC (0.2 mg/mL, diluted in BSS) was coated evenly on the 
ablated cornea using forceps for 30–50 seconds (s). A timer was set by the surgical assistant for MMC application on the 
residual stromal bed. After application, the cornea was copiously irrigated with BSS. Subsequently, one drop of 0.3% of 
ofloxacin was instilled, and a soft bandage contact lens (PureVision, Bausch and Lomb) was placed on the cornea. All the 
operated eyes received 0.3% topical ofloxacin four times daily until the removal of the contact lens, 0.1% dexamethasone 
drops four times daily and then slowly tapered over 6–8 weeks, and artificial tears four times daily for 3 months.

Statistical Analysis
A pretested data collection form obtained from both patients’ records and different equipment’s software files was used to 
collect the data for the study. The obtained data from patients were compiled, and a graph was made using Microsoft Excel 
2010 and then exported to the data editor page of IBM SPSS version 22.0 (SPSS Inc., Chicago, Illinois, USA). Descriptive 
statistics like frequency distribution, mean and standard deviations (SD) were calculated. Paired t-test and repeated measures 
analysis of variance (ANOVA) with post hoc test were performed to compare the paired quantitative variables. A Chi-square 
test was performed to compare the unpaired qualitative variables. For all tests, p≤ 0.05 was considered statistically significant.

Results
A total of 60 patients who underwent T-PRK bilaterally (n = 120) were included in the study. Among the study participants, 
50% were 25 years or younger, followed by 36.6% and 13.3% belonged to 26–35 years and 36 years or older age groups, 
respectively. Among the study population, 51.7% were females and 48.3% were males. Among the total eyes involved in 
the study, 32.5% had low myopia and underwent T-PRK without mitomycin C (Group A), 24.2% with low (Group B) and 
43.3% eyes with moderate or high (Group C) myopia had undergone T-PRK with mitomycin C, Table 1. The mean and 
standard deviation of the preoperative study variables such as cornea flat meridian curvature (Keratometry 1), cornea steep 
meridian curvature (Keratometry 2), and pupil diameter were listed for Group A, B, and C in Table 2 along with the surgical 
parameters such as surgical transitional zone, optical zone, total ablation zone, and ablation depth. The mean surface 

Table 2 Preoperative and Surgical Variables of the Studies

Variables Group A  
(Mean ± SD)

Group B  
(Mean ± SD)

Group C  
(Mean ± SD)

Preoperative

Keratometry 1 (D) 42.19 ± 1.90 42.63 ± 1.34 42.71 ± 1.57

Keratometry 2 (D) 43.13 ± 1.83 43.85 ± 1.53 43.87 ± 1.42

Pupil diameter (mm) 6.42 ± 0.99 5.86 ± 0.95 6.46 ± 0.75

Surgical parameters

Transitional Zone (mm) 0.98 ± 0.04 1.00 ± 0.00 1.21 ± 0.41

Optical Zone (mm) 6.67 ± 0.70 6.65 ± 0.55 6.78 ± 0.57

Total Ablation Zone (mm) 7.52 ± 0.59 7.93 ± 0.37 8.23 ± 0.42

Ablation depth (µm) 86.54 ± 6.67 108.72 ± 8.43 131.75 ± 17.23

Abbreviations: D, diopter; SD, standard deviation.
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ablation depth for the T-PRK procedure was found to be higher in Group C (131.75 ± 17.23 µm) followed by Group 
B (108.72 ± 8.43 µm) and Group A (86.54 ± 6.67 µm).

The preoperative and postoperative assessments of the refractive outcomes after the T-PRK procedure among the 
three treatment groups are summarized in Table 3. At postoperative 3 months, a significant decrease in the refractive 
powers was noticed in the parameters (p < 0.05); mean sphere, mean cylinder, and mean spherical equivalent in all three 
groups. A higher mean difference in the refractive outcome was observed among Group C followed by Group A and 
Group B. An uncorrected visual acuity of 20/20 or better was found to be achieved in 100% of the eyes in Group A and 
B postoperatively. One participant in Group C achieved 20/25 after the treatment for corneal haze. Overall, a significant 
improvement in the visual acuity (p < 0.05) was found in low, moderate, and high myopic patients after T-PRK treated 
with both with and without MMC.

A quantitative assessment of different indices of the corneal endothelium was performed preoperatively and post-
operatively to critically evaluate the effect of MMC after T-PRK using specular microscopy, Table 4. A significantly high 
mean number of endothelial cells was found to be maintained in Group A followed by Group B and C at 1-week post- 
surgery. Although a significant decrease was evidenced temporarily in Group C at postoperative 1 week, the mean 
number of cells increased significantly at postoperative 3 months (p = 0.021). Thus, there was no difference noticed in 
the cell number between preoperative and postoperative 3 months. The mean endothelial cell density (CD) did not 
change significantly at postoperative 1 week in all three groups, but a significant decrease was noted at postoperative 3 
months in Group B. However, no reduction in CD in Group A and Group C. (Figure 1) represents the graphical 
comparison of mean endothelial CD from all the treatment groups.

Table 3 Comparison of Refractive Outcomes and Visual Acuity Before and After T-PRK

Preoperative  
(Mean ± SD)

Postoperative  
(Mean ± SD)

Mean Difference  
(Mean ± SD)

p-value

Sphere (D)

Group A −1.35 ± 0.69 0.24 ± 0.36 −1.59 ± 0.83 0.000*

Group B −2.24 ± 0.36 −0.21 ± 0.32 −0.31 ± 0.67 0.000*

Group C −3.70 ± 1.16 0.28 ± 0.37 −1.87 ± 0.46 0.000*

Cylinder (D)

Group A −0.56 ± 0.47 −0.25 ± 0.39 −2.45 ± 0.61 0.006*

Group B −0.93 ± 0.66 −0.28 ± 0.36 −0.64 ± 0.76 0.000*

Group C −1.00 ± 0.97 −0.48 ± 0.52 −2.62 ± 0.49 0.002*

Spherical Equivalent (D)

Group A −1.82 ± 0.38 0.05 ± 0.32 −3.98 ± 1.25 0.000*

Group B −2.66 ± 0.48 −0.03 ± 0.18 −0.51 ± 1.13 0.000*

Group C −4.13 ± 1.25 0.00 ± 0.28 −4.13 ± 1.32 0.000*

Visual Acuity n (%) n (%) p-value#

Group A 2 (5.1) 39 (100) - 0.000*

Group B 1 (3.4) 29 (100) - 0.000*

Group C 0 51 (98.1) - -

p-value$ 0.280 0.899

Notes: Statistical tests applied: Paired t-test. #Mc Nemar’s test, $chi square test. *Indicates statistically significant difference. 
Abbreviation: D, diopter.
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Table 4 Differences in the Corneal Endothelial Parameters in Different Treatment Groups

Preoperative  
(Mean ± SD)

Postoperative One Week  
(Mean ± SD)

Postoperative 3 Months  
(Mean ± SD)

p-value@

Number of cells counted

Group A 268.95 ± 39.86 270.26 ± 35.37 269.67 ± 33.82 0.976

Group B 265.86 ± 31.26 255.10 ± 35.23 251.55 ± 40.63 0.173

Group C 266.38 ± 31.64a 247.63 ± 48.61ab 264.40 ± 39.32b 0.021*

p value# 0.918 0.04* 0.146

CellDensity (cells/mm2)

Group A 2840.21 ± 254.88 2802.49 ± 261.29 2785.85 ± 184.31 0.258

Group B 2813.00 ± 235.53c 2800.76 ± 234.15d 2726.38 ± 244.24cd 0.001*

Group C 2816.58 ± 398.69 2732.06 ± 345.93 2806.21 ± 252.88 0.203

p value# 0.923 0.444 0.326

Coefficient of variation (%)

Group A 36.77 ± 6.18 35.64 ± 4.71 36.82 ± 5.58 0.121

Group B 38.34 ± 4.56 37.66 ± 3.82 39.86 ± 6.09 0.134

Group C 36.96 ± 4.78ef 40.15 ± 8.57e 39.75 ± 6.42f 0.001*

p value# 0.419 0.006* 0.047*

HEX or 6A (%)

Group A 50.79 ± 8.06 51.82 ± 6.94g 47.95 ± 7.34g 0.013*

Group B 48.83 ± 5.65h 50.17 ± 4.73i 45.28 ± 6.64hi 0.000*

Group C 48.63 ± 8.17j 47.87 ± 8.15k 45.67 ± 7.79jk 0.001*

p value# 0.371 0.031* 0.242

Central corneal thickness (µm)

Group A 541.21 ± 28.78l 503.72 ± 37.49l 492.51 ± 30.41l 0.000*

Group B 540.55 ± 34.05mn 469.79 ± 41.44m 468.48 ± 43.63n 0.000*

Group C 532.29 ± 35.94°p 435.23 ± 47.48° 429.31 ± 36.46p 0.000*

p value# 0.377 0.001* 0.000*

Average cell area (μm2)

Group A 357.18 ± 27.21 359.69 ± 27.49 361.31 ± 26.67 0.191

Group B 358.17 ± 31.06q 358.41 ± 28.69r 368.17 ± 33.65qr 0.005*

Group C 350.12 ± 23.81 367.40 ± 71.26 416.12 ± 412.28 0.093

p value# 0.317 0.683 0.586

(Continued)
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The specular microscopic results depict no significance between preoperative and postoperative endothelial cell density in 
Group A and Group C but in Group B. Group A – Low myopia without MMC treatment (n = 39); Group B – Low myopia with 
MMC treatment (n = 29) and Group C – Moderate and high myopia with MMC treatment (n = 52); where n refers to the 
number of eyes distributed into three groups according to their respective conditions and treatment.

Figure 1 Graph representing comparative mean corneal endothelial cell density in myopic patients among different treatment groups with and without MMC during T-PRK.

Table 4 (Continued). 

Preoperative  
(Mean ± SD)

Postoperative One Week  
(Mean ± SD)

Postoperative 3 Months  
(Mean ± SD)

p-value@

Standard deviation of mean cell area (μm2)

Group A 131.21 ± 24.83 128.23 ± 18.98 133.08 ± 23.48 0.238

Group B 138.00 ± 24.48s 135.52 ± 21.50t 149.52 ± 30.72st 0.016*

Group C 129.87 ± 21.19u 148.21 ± 58.22 143.85 ± 32.70u 0.000*

p value# 0.304 0.07 0.064

Notes: Statistical tests: @Repeated measures ANOVA with post hoc test, #One-way ANOVA. *Indicates statistically significant difference, groups with 
same letter superscripted show statistically significant difference. a,ab,bDenotes Number of cells counted in Group C. abDenotes significant decrease in the 
mean number of endothelial cells in Group C till postoperative one-week follow up. The difference between the preoperative and 3 months postoperative 
phase was not statistically significant (a and b). c,d,cdDenotes Cell Density (cells/mm2) in Group B. cdDenotes significant decrease in cell density from the 
postoperative one week to the 3 months postoperative phase. No significant change in Cell Density from the preoperative to one-week postoperative 
phase in Group B. ef,e,fDenotes Coefficient of variation (%) in Group C. ef to e denotes significant increase from preoperative to 1st week and 3 months 
postoperatively. No significant difference in between 1 week and 3 months follow up. gDenotes HEX or 6A (%) in Group A. gDenotes significant decrease 
from one week to 3 months postoperatively but no significant change between preoperative and one week or 3 months follow-ups. h,i,hi and j,k,jk denotes 
HEX or 6A (%) in Group B and Group C, respectively. h to i and j to k denotes no significant change between preoperative and one week follow up. hi and jk 

denotes significant decrease from the preoperative phase to one week and 3 months postoperatively. lDenotes Central corneal thickness (µm) in Group 
A. lDenotes significant reduction from preoperative to one week and 3 months follow up. The difference between one week and 3 months follow up was 
also significant. mn,m,n and op,o,p denotes Central corneal thickness (µm) in Group B and Group C, respectively. mn to m to n and op to o to p significant 
reduction in mean Central corneal thickness from the preoperative phase to one week and 3 months follow up respectively. m to n and o to p denotes 
difference between one week and 3 months follow-up to be non-significant. q,r,qrDenotes Average cell area (μm2) in Group B. qrDenotes significant 
difference in mean Average cell area between 1 week and 3 months postoperatively. q to r no significant change between preoperative and one week 
follow up. s,t,stDenotes Standard deviation of mean cell area(μm2) in Group B. t to st denotes significant increase in Standard deviation of mean cell area 
between 1 week and 3 months postoperatively. s and t denotes no significant change between preoperative and one week follow up. uDenotes Standard 
deviation of mean cell area (μm2) in Group C. uDenotes significant difference from preoperative to one week and 3 months follow up.
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In addition, the variation in the endothelial cell size was found to be increased significantly as the coefficient of 
variation (CV) increased at both 1 week and 3 months follow-ups in Group C (p = 0.001) denoting polymegathism. 
A significantly high mean CV value was noticed in Group C, followed by Group B and A during both 1 week (p = 0.006) 
and 3 months (p = 0.047) follow-ups. Similarly, a significant increase in mean average cell area (AVG) denoting 
polymegathism was observed only in Group B between preoperative to postoperative 1 week and 3 months follow-ups. 
However, no difference in AVG among the other two treatment groups. Accordingly, a significant increase in the standard 
deviation of mean cell area (SD) was observed in Group B and also in Group C signifying much of a deviation in the 
mean cell area between preoperative and postoperative follow-ups.

In concurrence with the variation in the size of the endothelial cells, a significant decrease in the mean number of 
hexagonal-shaped endothelial cells (HEX/6A) signifying pleomorphism was found in Group C, followed by B and A at 
postoperative 1 week (p = 0.031). Furthermore, a significant loss in the hexagonal cell shape was noticed in all the three 
treatment groups from one week to 3 months postoperatively. This difference was also seen in comparison with 
preoperative data in Group B and C. A significant reduction in the mean central corneal thickness (CCT) which is 
expected post-surgery was noticed in Group C followed by Group B and A during both the follow-ups.

Cumulatively, Group A showed no significant changes in the endothelial indices except reduced hexagonality and central 
corneal thickness. A significant reduction in the cell density was noticed in Group B along with a reduction in hexagonality, 
CCT, and an increase in AVG and SD of cell area. No significant changes in cell number or density but variation in size, shape, 
and SD of cell area were noticed in Group C postoperatively. The CCT has also been found significantly reduced.

In our study, only one patient was found to have developed postoperative corneal haze in Group C with moderate/high myopia 
despite the MMC treatment during T-PRK. This patient has been treated with extended dexamethasone drops for 4 weeks more.

Discussion
This is the first clinical study that addresses the effect of MMC on corneal endothelium post-T-PRK from low- to high-order 
myopia to the best of our knowledge. In this study, the MMC treatment was selectively given based on the ablation depth required 
during T-PRK to correct myopia. This has been an important criterion to limit the unnecessary exposure of MMC. Previous 
studies emphasize MMC concentration and duration to prevent any toxic effect on corneal endothelium.12,20,24 Although the 
ablations were deeper for the moderate/high myopic group using T-PRK (131.75 ± 17.23 µm) in this study, the duration of MMC 
exposure has been limited to 30–50 s to prevent any consequences. We used the standard dose of 0.02% MMC as this 
concentration has been found to be safe and effective in minimizing corneal haze and accelerating visual outcome in PRK.25

Generally, the incidence of corneal haze is common among high order refractive corrections due to deeper ablations.23 

However, the T-PRK procedure itself reduces haze formation as it is gentle and aberration-free.23 Furthermore, the 
combined effect of MMC has resulted in significant prevention of corneal haze in 119 out of 120 eyes including the high- 
order myopic subjects used in the study.

The current study shows the detailed evaluation of the corneal endothelial indices after the intraoperative MMC application 
during T-PRK in low, moderate, and high myopia. The low myopic group without MMC treatment has shown no differences 
in the endothelial cell number or density. This could be due to the shallow ablation depths required for T-PRK along with no 
MMC interference. The MMC application did not show any significant effect on endothelial cell number or density in the 
moderate/high myopic group, although a transient decrease in number was noticed at 1-week post-surgery. However, 
a statistically significant reduction in cell density has been noticed without a significant change in the cell number in the 
low myopic group with MMC. The effects confirm the usage of MMC along T-PRK as a healing modulator and not getting 
affected negatively. Also, the transient decrease in the number of cells can relate to the use of MMC according to optimal dose 
and its respective time.26,27 The mean CD has changed from 2813.00 ± 235.53/mm2 preoperatively to 2726.38 ± 244.24/mm2 

at postoperative 3 months. This reduction in CD could be due to the outliers in the preoperative endothelial CD measurements. 
Nevertheless, this minimal loss does not account for clinical significance.28–30

Previous studies show significant pleomorphism and polymegathism in the early postoperative period after myopic 
PRK with regard to MMC.29,31 However, changes in the hexagonality of endothelial cells were noticed in both treatment 
groups with and without MMC. Thus, we can speculate that these morphological changes are not related to the 
application of MMC.
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The mean postoperative CCT was found to be significantly highest among Group A (492.51 ± 30.41 µm) followed by 
Group B (468.48 ± 43.63 µm) and Group C (429.31 ± 36.46 µm). This could be explained by the corresponding ablation 
depths used in the respective treatment groups. Although statistically significant, the CCT was not critically low for clinical 
relevance. Moreover, the residual corneal thickness >300 µm was found to be enough to protect the underlying endothelium.20 

This finding was consistent with the previous studies using MMC in different refractive correction surgeries.32

Although contradictory findings were observed with respect to significant changes in the different corneal endothelial 
indices and MMC exposure and application in the literature,20,33 similar prospective studies investigating the effect of MMC 
on corneal endothelium post-refractive correction reveal no differences in the endothelial indices after 6–12 months 
postoperatively.20,25 This suggests that we may need longer follow-ups to investigate the long-term safety and efficacy of 
MMC on corneal endothelium after T-PRK. Apart from the short follow-up, this being a retrospective study with a small 
number of eyes studied in Group B compared with other groups is another limitation. In addition, the duration of the MMC 
application was kept constant for all groups irrespective of the severity of myopia. A change in the duration of MMC treatment 
according to the severity of myopia might have helped to limit any unnecessary exposure in the future.

Despite these limitations, this study holds many strong points. Apart from being the first clinical study investigating 
MMC-induced changes in corneal endothelium after T-PRK for various degrees of myopia, the study design allows us to 
assess the effect of MMC on endothelium in different groups according to ablation depth during T-PRK and the severity of 
myopia. Moreover, the endothelial indices have thoroughly been compared between the early and late follow-up periods.

Conclusions
The current study demonstrates the safety and efficacy of MMC application in reducing corneal haze after T-PRK in low- to 
high-order myopia. The MMC does not affect the corneal endothelial number or density, especially in moderate and high 
myopic T-PRK. There were slight differences noted in certain parameters relating to endothelial changes, which were of less 
clinical significance. Despite the contradictions in results and certain limitations in the study, it can be deduced that this study 
allows further investigation on long-term effects of MMC on endothelium after T-PRK with the severity of myopia.
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