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Abstract 

Background and Objective: Hyperopia is a commonly encountered refractive error.The 

tendency to correction of refractive errors such as hyperopia is one of the most common causes 

of referrals to the ophthalmology clinics. The purpose of refractive surgery is to reduce the 

individual's dependence on using glasses or contact lenses for daily activities.The purpose of this 

study was to investigate the effect of photorefractive keratectomy (PRK) on the treatment of 

hyperopia between +1.00 to +7.00 diopter using Allegretto Eye Q 400.  

Methods : In this case-series and prospective study,47 eyes (25 patients) with cycloplegic 

hyperopia between + 1.00 to + 7.00 D and cycloplegic astigmatism equal to and less than one 

diopter were consecutively entered within 6 months into the study and underwent PRK surgery. 

All patients underwent slit lamp examination, uncorrected and corrected visual acquity testing 

with LogMAR, cycloplegic refraction (hyperopia and astigmatism), keratometry and fundus 

examination prior to surgery, and were examined in first week , 1, 3, 6, and 12 months 

postoperatively. Corneal haziness was also examined in every visits. Visual acquity was 

presented by comparison of pre-op and 12
th

 month post-op acquities. 

Results:  The preop UCVA was 0.76 ± 0.28 (range 0.00-1.3) and increased to 0.19 ± 0.22 (range 

0.00 to 0.78) with P: 0.000 at 12 months. The pre-operative BCVA increased from 0.13 ± 0.24 ( 

Range 0.00 -1.00) to 0.08 ± 0.16 (range 0.0-0.7) with P: 0.01 at 12 months. 

The preoperative cycloplegic sphere and spherical equivalent (SE) were  +5.02 ± 1.64 (range 

1.5 -7.00) and +4.75±1.55  (range: 1.38 – 6.5 ) ,respectively and decreased to 12
th

 month postop 

1.83±1.72 (range -0.75-5.75) and +1.35 ± 1.51  (range -1.00-5.38), respectively. (P: 0.000) 

Refractive cycloplegic sphere and Mean k became stable between 6 and 12 month and stability 

for mean cycloplegic spherical Equivalent (SE) was between 3 and 6 month. 

The rate of regression or remain of cycloplegic hyperopia above 2 diopters had a significant 

correlation with preoperative cycloplegic hyperopia above 5 diopters (P = 0.001) and age equal 

to and less than 35 years (P: 0.036). 

While all eyes had preoperative astigmatism equal and less than one diopter (-0.5±0.41 and 

range -1.00-0.00 ), in the 12th month postoperative examination,17 eyes (36.2%) had 

astigmatism more than 1 diopter (range 1.25 - 3.75). The increase in astigmatism was 

significantly correlated with preop cycloplegic hyperopia more that 5 diopters (P: 0.000), 

cycloplegic hyperopia of 12 months equal and more than 2 diopters (P: 0.000), corneal ring 



haziness at 12
th

 month postoperatively (P: 0.000) and with age equal to and less than 35 years 

old (P: 0.047). 

Corneal ring haziness at 12
th

 month was detected in 53.2 % of the eyes ( grading range: 0.5-4), 

which had a significant correlation with cycloplegic sphere above 5 diopters (P: 0.006) and with 

the remaining cycloplegic hyperopia at 12th month that was equal to and more than two diopters 

(P: 0.000) 

Conclusion: Photorefractive keratectomy (PRK) with Allegretto Eye Q 400 despite decreasing 

the mean cycloplegic sphere and improving the UCVA and BCVA , but due to the high rate of 

induction of astigmatism, regression of hyperopia and corneal haziness in high percentages, it is 

not recommended to perform in cases of preop cycloplegic hyperopia above 5 diopters. 
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