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Abstract 

Aim: To evaluate the results of stream light trans photorefractive keratectomy (t- PRK) 

procedure in the treatment of moderate to high myopic astigmatism. 

Methods: In this retrospective case series, 30 eyes of 15 patients with age between 18 and 

34 years who underwent trans PRK treatment for high astigmatism were enrolled. trans PRK 

was performed using Alcon WaveLight EX500. Visual and refractive outcomes were 

assessed at 1, 3 and 6 months after the treatment. 

Results: The mean preoperative manifest astigmatism was 3.2 ± 0.9D. The mean 

preoperative spherical equivalent -2.8 ± 1.45D. The mean preoperative BCDVA 0.9 ± 0.08 

Decimal. At 6 months post-surgery, the mean postoperative UCDVA 1.06 ± 0.13 Decimal. 

The mean postoperative spherical equivalent 0.16 ± 0.27D. The mean postoperative residual 

refractive cylinder was 0.4 ± 0.26 D. Eyes with postoperative residual refractive cylinder of 

0.5D or less represented 70% (21 eyes). Eyes with postoperative residual refractive cylinder 

of 0.75D or less represented 100% (30 eyes). Two eyes (6.6%) have non-significant 

paracentral corneal haze grade 1 during the follow up time. 

Conclusion: The study showed that trans (stream light) PRK with MMC is effective, safe 

and predictable method in the treatment of moderate to high myopic astigmatism. 
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Introduction 

Photorefractive keratectomy (PRK) has been commonly 

used as an effective and safe technique for corneal 

refractive surgeries.1-3 In PRK, the corneal epithelium 

should be removed first before stromal ablation.4 There 

are several techniques for epithelial debridement 

including mechanical, chemical, rotating brush, and 

with Excimer laser.  

Previous studies reported that all of these epithelial 

removal methods are effective for surgical correction of 

refractive errors.5-9 Mechanical debridement is the 

most common technique for epithelial debridement. 

Although mechanical technique is effective, it has some 

problems, especially for inexperienced surgeons. 

Alcohol may have toxic effects on corneal stem cells.10 

Increased epithelial debridement time increase stromal 

dehydration due to  evaporation.11  

Surface corneal laser ablation had advantages of 

avoiding flap complications and offer greater stability of 

postoperative corneal biomechanics than LASIK.12  

Compared with LASIK for correcting high error, surface 

ablation preserves more stromal tissue, thus avoiding 

the potential risk of corneal ectasia .13 

For decades, PRK has been a well-established and safe 

surface ablation technique to correct low to moderate 

myopia and astigmatism. Recently, A new procedure, 

trans-epithelial photorefractive keratectomy (t-PRK), 

was introduced as an alternative to classic PRK. This 

avoided the need for mechanical or chemical removal of 

the epithelium. 14, 15 T-PRK requires one-step removal 

of the epithelium and stroma. T-PRK takes less surgery 

time, less postoperative pain and discomfort, faster 

epithelial healing and faster visual recovery than 

conventional PRK.16 

StreamLight™ is a novel, one-step t-PRK procedure in 

which the epithelium is first removed by 

phototherapeutic keratectomy (PTK) directly followed 

by PRK in a single procedure using the Wavelight 

EX500 excimer laser. 

The purpose of this study is to evaluate visual and 

refractive results of t-PRK procedure in the treatment of 

moderate to high myopic astigmatism. 

 

Subjects and methods 

In this retrospective study, the visual and refractive 

outcomes of patients who underwent t- PRK to correct 

moderate to high myopic astigmatism were investigated. 

The study complied the principles outlined in the 

declaration of Helsinki. Written consent was obtained 

from all patients. Patients were considered eligible if 

they were over 18 years of age, had a moderate to high 

myopic astigmatism with stable refraction for at least 2 

years. Eligible patients had no other ocular and general 

pathology. 
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Patients with a history of previous refractive surgery, 

unstable refraction, keratoconus, form-fruste 

keratoconus, and an ablation that would leave less than 

400 microns of residual stromal bed were excluded. 

The preoperative evaluation consisted of a comprehensive 

eye examination including measurements of Uncorrected 

Distance Visual acuity (UCDVA) , best corrected distance 

visual acuity (BCDVA), manifest and cycloplegic 

refraction, intraocular pressure (IOP), pupil size and a 

dilated fundus examination. Corneal topography was 

obtained with Topolyzer Vario (Alcon Surgical, Fort 

Worth, TX, USA) and The Pentacam (OCULUS 

Optikgeräte GmbH, Wetzlar, Germany).  

All surgeries were performed using the WaveLight 

EX500 (Alcon surgical, Fort Worth, Texas, USA) using 

WaveLight nomogram which based on manifest 

refraction. StreamLight TM  software enables an equal 

ablation of the epithelium over the treatment zone (7mm 

for myopia and 9 mm for myopic astigmatism).  

Preoperatively, each eye received one drop of 

proparacaine. Cornea was pre-cooled with chilled BSS 

for 30s. After removing excessive liquid from the 

conjunctiva and cornea with a dry sponge, epithelial 

removal was performed using the Stream-LightTM PTK 

mode for 22–30s depending on pre-existing refractive 

error. Stream-LightTM mode allows to adjust the 

epithelial ablation depth between 45 and 65 μm 

according to the epithelial mapping. In our daily practice 

we usually adjust the epithelial ablation depth on 55 μm. 

The Stream-lightTM PTK mode is optimized not to 

induce any refractive shift. After the PTK mode, the 

cornea was checked and any remaining epithelial cells 

were removed mechanically with a dry sponge. After an 

interruption time of around 10s to cool down the cornea, 

PRK laser ablation mode was applied followed by 1-

minute cooling of the cornea with chilled BSS.  

After laser ablation, MMC (0.02mg/cc) was applied 

with a weck cell sponge for 30-40 seconds, and 

thoroughly irrigated with 20mm of balanced salt 

solution. one drop of 0.3% tobramycin dexamethasone 

and a topical nonsteroidal anti-inflammatory drug were 

instilled. A soft bandage contact lens was applied. 

Postoperatively, moxifloxacin 0.5% was prescribed four 

times daily for 1 week. After complete re-

epithelialization, the bandage contact lens was removed. 

Fluorometholone 0.1 eye drop was started every 6 h and 

tapered over 2 months. Non preservative Artificial tears 

was prescribed 6 times per day for 2-3 months. 

The postoperative evaluation included a slit lamp 

examination, UCDVA, residual refractive astigmatism 

evaluation  and BCDVA measurements. 

 

Results 

This is a retrospective clinical study that included 30 

eyes of 15 patients. Patients includes 9 females and 6 

males. The mean age of the patients was 28.2 ± 5.9 years 

(range 19 – 34 years). The mean preoperative manifest 

astigmatism was 3.2 ± 0.9D (range from 2.5 to 5.25 D). 

The mean preoperative mean spherical equivalent 

(MSE) -2.8 ± 1.45D (range from -1.625 to - 4.75). The 

mean preoperative BCDVA 0.9 ± 0.08 Decimal (range 

from 0.8 to 1.0). At 6 months post-surgery, the mean 

postoperative UCDVA 1.06 ± 0.13 Decimal (range from 

0.8 to 1.2). The postoperative MSE 0.16 ± 0.27D (range 

from -0.13 to + 0.63). The mean postoperative residual 

refractive cylinder was 0.4 ± 0.26 D (range 0.0 – 0.75 

D). Eyes with postoperative residual refractive cylinder 

of 0.5D or less represented 70% (21 eyes). Eyes with 

postoperative residual refractive cylinder of 0.75D or 

less represented 100% (30 eyes). Sixty percent of eyes 

(18/30) gain more than 1-2 lines. Two eyes (6.6%) have 

non-significant paracentral corneal haze grade 1 during 

the follow up time. 

 

 Fig. 1
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Fig. 2 

 

Discussion 

In a study compared the results of three PRK procedures 

in the treatment of astigmatism. 

The percentage of MRSE of within ±0.50 D was 100% 

in PRK with MMC Group, 100% in PRK without MMC 

Group, and 93.9%) in t-PRK Group.  The study showed 

that PRK without MMC, PRK with MMC and T-PRK 

appears to have similar efficiency, safety and 

predictability in the treatment of astigmatism. The 

incidence of corneal haze was also similar between the 

three groups.17 

Jun et al 18 compared the clinical outcomes of wavefront-

optimized (WFO) t-PRK and corneal wavefront-guided 

(CWFG) t-PRK for myopic eyes with moderate to high 

astigmatism. They concluded that both techniques are 

safe and effective for correcting moderate to high 

astigmatism. However, CWFG t-PRK provides a more 

predictable astigmatism correction axis and fewer 

induced corneal aberrations. Most eyes achieving a non-

visually significant astigmatism at the final 

postoperative visit (0.34 ± 0.40 D) which is comparable 

to our results (0.4 ± 0.26 D) .  

Gadde et al 19 compared the visual outcome, safety, 

efficacy and corneal transparency between single-step 

trans-epithelial photorefractive keratectomy (t-PRK) 

and conventional photorefractive keratectomy (PRK), 

they showed that Single-step t-PRK and PRK provided 

similar results with regards to post-operative UCDVA, 

postoperative BCDVA. Clinically significant corneal 

haze occurs in a very small percentage of eyes (0.3% to 

3%). In both the groups , none of the eyes lost 

postoperative BCDVA at the end of mean follow-up 

period of 3.5 months. They concluded that both 

procedures are predictable, effective, and safe for 

correction of low to high myopia.  

Kaluzny et al 20, evaluated the refractive and visual 

outcomes of single-step t-PRK  in the treatment of 

mixed astigmatism (-2.25 to -6.0 D) with the use of 

ablation zone (≥7.2mm). Postoperative uncorrected was 

20/20 or better in 60 % of eyes. No eye had lost 2 or 

more Snellen lines of BCDVA, whereas 6% of eyes 

gained 2 or more lines. In 8% of eyes, haze of low 

intensity was observed at the periphery, with scores 

between 0.5 and 1.0, and only one eye getting a score of 

2.0. They concluded that mixed astigmatism correction 

with large ablation zone  t-PRK provided good efficacy, 

safety, predictability and visual outcomes in a 3-year 

follow-up. 

Visual recovery was significantly faster in the t-PRK 

group. Complete epithelial wound closure was achieved 

significantly faster in the t-PRK group. and maximum 

pain level within the first 4 days after surgery was 

significantly lower in patients treated with t-PRK.21 

 T-PRK appears to be safe and effective in patients who 

have mild myopia, with or without astigmatism. The 

spherical equivalent six months after t-PRK was 0.0 (- 

0.25 to 0.5). All patients had a postoperative UCDVA 

of 20/20 or better in the last follow-up. Transient 

postoperative corneal haze was observed in five eyes 

(6%).22 

 

Conclusion 
Our study has confirmed that stream light t-PRK with 
MMC is effective, safe and predictable method in the 
treatment of moderate to high myopic astigmatism. 
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