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ABSTRACT 

Background: Laser in situ keratomileusis (LASIK) combines keratomileusis with the accuracy of the 

excimer laser and is used worldwide for correction of a broad range of refractive abnormalities. 

Objective: To asses structural and functional changes of macular and NFL using spectral domain optical 

coherence tomography (SD-OCT) following LASIK surgery using moria microkeratome. 

Patients and Methods: A total of 50 were enrolled in our study to be examined before and one month after 

operation using OCT device Al-Azhar University Hospital (Damietta). A complete ophthalmological 

examination included uncorrected visual acuity; best corrected visual acuity, full slit lamp examination and 

corrected tonometery. Examination was done by optical coherence tomography to record macular and NFL 

thickness. 

Results: There was no effect on the thickness of the project before the operation (13.66 ± 18.99) and after the 

operation (13.31 ± 18.87). The results also showed that there was no effect on the thickness of the nerve 

fibers before the operation (5.31 ± 40.18) and after the operation (5.33 ± 39.90). 

Conclusion: LASIK is a safe procedure on posterior segment of the eye, Suction with no effect on macular 

and retinal nerve fiber layers thickness. 

Keywords: Moriamicrokeratome, Suction, LASIK, Optical coherence tomography, Retinal nerve fiber layer, 

Macular thickness. 

 

INTRODUCTION 

     Laser in situ keratomileusis (LASIK) is 

currently the most common refractive 

surgery procedure. However, LASIK 

procedure reshapes the cornea to enable 

light entering the eye to be properly 

focused on retina for clearer vision this 

done by suction ring and microkeratome 

applied to cornea to creat a flap and beam 

of laser is applied to reshape the cornea, in 

most cases the procedure completed 

within 15 minutes and results can usually 

be seen in as little as 24 hours (Bagetta 

and Nucci, 2015). 

     Moria microkeratome is a surgical 

instrument with an oscillating blade 

designed for creating corneal flap in 

LASIK. The normal human cornea varies 

around 500 to 600 micrometers and in 

LASIK microkeratome creats 83 to 180 
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micrometers thick flap (Eldaly et al., 

2019). 

     Suction ring is placed on the eye to 

stabilize it during the process of creating 

the flap, during this process IOP increased 

up to 70 mmHg; the suction during 

surgery affects retinal microcirculation. 

Research shows that whenever the IOP 

rise 10 mm Hg, the surrounding blood 

flow of optical disc decreases 7.4%-8.4%. 

Instantaneous changes of suction may 

cause ischemia-reperfusion injury; the 

suction during surgery caused mechanical 

stretch to the retina, sudden changes of 

IOP may cause mechanical stretch to 

vitreous base, and then cause posterior 

vitreous detachment, even retinal 

detachment (Corcoran, 2015). 

     It has been suggested that the transient 

IOP elevation during LASIK may result in 

short term retinal and optic nerve 

ischemia, which therefore may 

compromise the structural and functional 

integrity of these ocular structures 

(Solomon et al., 2011). 

     Spectral domain OCT (SD OCT) 

represents a prevalent imaging technique 

that among others enables a valid 

quantitative and qualitative analysis of the 

peripapillary RNFL. Moreover, recent SD 

OCT software provides a selective 

evaluation of the inner retinal layers at the 

macula represent ganglion cell complex 

(GCC), which includes the nerve fiber 

layer (NFL), the ganglion cell layer 

(GCL), and the inner plexiform layer 

(IPL), providing valuable information 

regarding early preperimetric 

glaucomatous ganglion cell damage 

Furthermore, latest OCT ganglion cell 

analysis (GCA) algorithms can demarcate 

the macular ganglion cell-inner plexiform 

layer (GC-IPL) while excluding the NFL 

(Zivkovic et al., 2017). 

     The present study aimed to asses 

structural and functional changes 

regarding macular and NFL thickness 

using spectral domain optical coherence 

tomography (SD-OCT) following LASIK 

surgery using moriamicrokeratome. 

PATIENTS AND METHODS 

     A total of 50 eyes were enrolled in our 

study Al-Azhar University Hospital 

(Damietta). 

Inclusion criteria: 

     Normal ophthalmological fundus 

examination and 18-40 years old of either 

gender. 

Exclusion criteria: 

     Patients having optic neuropathy, 

retinopathy, previous intraocular surgery 

and previous attacks of chorioretinits. 

     An informed written consent was taken 

from every patient before history taking 

and investigation. 

All participants were subjected to: 

1. History of any illness or previous 

operation 

2. Examination: 

• Visual acuity measurement using 

landolt's broken ring chart. 

• Manifest refraction using auto-

refractometer. 

• Evaluation of best corrected visual 

acuity. 

• Slit lamp biomicroscopy to 

examine the cornea, determination of 

anterior champer depth and noting 

abnormalities in iris or lens. 
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• Pupillary examination. 

• Fundus examination: dilated 

fundus examination to exclude any 

pathological changes in retina. 

• Measurement of intraocular 

pressure. 

• Optical coherence tomography 

(Topcon 3D 2000 OCT): before and 

one month after operation to define 

thickness of macula and retinal nerve 

fiber layer. 

OCT scanning: 

• Mydriatic eye drops was instilled into 

patients eyes prior to OCT 

examination. 

• Analysis protocol was used to obtain 

circular maps centered around the 

fovea. It included also numerical values 

for the foveal thickness in microns and 

other values measuring macular 

thickness divided into quadrants 

centered around the foveal center. 

• Measurement results were presented 

using assigned colors to indicate retinal 

thickness in the region under analysis:  

1. Green: Thickness within normal 

according sex and age. 

2. Yellow: Moderate thinning. 

3. Red: Severe thinning. 

4. Orange: Moderate thickening. 

5. Purple: Severe thickening 

(Gabriele et al., 2011). 

• The macular retinal map, divides the 

region into a central disc with a radius 

of 500 microns, and two concentric 

rings divided into four quadrants. The 

analysis program reports the 

corresponding mean thickness in each 

of the areas. The scan of a normal 

retina in the macular region appears 

green (200 to 250 microns) (Gabriele 

et al., 2011). 

Statistical analysis: 

     Recorded data were analyzed using the 

statistical package for social sciences, 

version 20.0 (SPSS Inc., Chicago, Illinois, 

USA). Quantitative data were expressed 

as mean± standard deviation (SD). 

Qualitative data were expressed as 

frequency and percentage. Independent-

samples t-test of significance was used 

when comparing between two means. Chi-

square (x2) test of significance was used 

in order to compare proportions between 

two qualitative parameters. The 

confidence interval was set to 95% and 

the margin of error accepted was set to 

5%. The p-value was considered 

significant when P-value <0.05. 

 

 

RESULTS 

 

     This was a prospective study that 

included 50 eyes, 16 eyes of male patients 

& 34 eyes of female patients with age 

ranged (18-40 years).Both eyes of all 

patients were investigated and enter the 

study. The number of eyes with best 

corrected visual acuity post-operative 6/12 

was two, 6/9 was nine, 6/6 was thirty nine 

(Table 1). 
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Table (1): Distribution of the studied cases according to demographic data, UCVA, 

postoperative BCVA and intraocular pressure (n=50) 

 No. % 

Sex   

Male 16 32.0 

Female 34 68.0 

Age (years)  

Min. – Max. 19.0 – 40.0 

Mean ± SD. 28.64±5.72 

Median (IQR) 28.0 (26.0 – 32.0) 

UCVA  
6/12 

 

2 

 

4.0 

6/18 9 18.0 

6/24 11 22.0 

6/36 10 20.0 

6/60 18 36.0 

Min. – Max. 0.32–0.79 

Mean ± SD. 0.64±0.14 

Median (IQR) 0.68 (0.56– 0.79) 

BCVA  
6/12 

 

2 

 

4.0 

6/9 9 18.0 

6/6 39 78.0 

Min. – Max. 0.10–0.32 

Mean ± SD. 0.13±0.06 

Median (IQR) 0.10 (0.10– 0.10) 

Intraocular pressure 

   Min. – Max 

   Mean ± SD. 

   Median (IQR)  

 

11.0-17.0 

14.34±1.73 

14.0(13.0-16.0) 
 

     The central macular thickness post 

LASIK with P value 0.353 and has no 

statistically significant, alsot he retinal 

nerve fiber layer thickness post LASIK 

with P value 0.090 and has no statistically 

significant (Table 2). 

Table (2): Comparison between before and after according to macular thickness and 

retinal nerve fiber layer thickness 

 Before (n = 50) After (n = 50) P 

Macular thickness: 
Min. – Max. 

 

166.0 – 219.0 

 

164.0 – 217.0 

0.353 
Mean ± SD. 188.9 ±13.66 188.7 ±13.31 

Median (IQR) 187.0 (178.0 – 201.0) 187.5 (177.0 – 201.0) 

Change ↓0.22±1.66 

% Change ↓0.10± 0.87 

Retinal nerve fiber layer thickness: 
Min. – Max. 

 

33.0 – 52.0 

 

32.0 – 52.0 

0.090 
Mean ± SD. 40.18±5.31 39.90±5.33 

Median (IQR) 39.0 (36.0 – 44.0) 38.50 (36.0 – 43.0) 

Change ↓0.28±1.14 

% Change ↓0.67±2.94 
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DISCUSSION 

     In this study age of patients ranged 

from 18 – 40 years old with mean 5.72 

and standard deviation 28.64, under 

corrected visual acuity of patients ranged 

from 6/60 to 6/12 with mean 0.14 and 

standard deviation 0.64. IOP measurement 

of patients ranged from 11-17 with mean 

1.73 and standard deviation 14.34. Best 

corrected visual acuity ranged from 6/12 

to 6/6 with mean 0.06 and standard 

deviation 0.13. The central macula 

thickness preoperative ranged 166 – 219 

with mean 13.66 and standard deviation 

188.9 while one month post-operative 

ranged 164 -217 with mean 13.31 and 

standard deviation 188.7 and there was no 

significant difference between them. The 

retinal nerve fiber layer thickness 

preoperative ranged from 33 -52 with 

mean 5.31 and standard deviation 

40.18,while one month postoperative 

ranged 32 – 52 with mean 5.33 and 

standard deviation 39.90 and there is no 

significant difference between them. 

     In the current study, SD-OCT was used 

to evaluate the effect of applied suction 

during LASIK procedures on RNFL 

thickness in 50 myopic eyes, whether the 

flap was created by microkeratome. 

LASIK-induced corneal alterations do not 

affect OCT imaging, making the latter 

(OCT imaging) reliable in RNFL 

thickness evaluation in treated eyes. 

     Zhang et al. (2014) performed 

prospective clinical study of patients 

treated for myopia or myopic astigmatism 

using RTVue-100 OCT system to study 

the effect of suction on the macular 

thickness, ganglion cell complex, and the 

peripapillary RNFL during LASIK with 

microkeratome., In this study, the average 

foveal and parafoveal retinal thicknesses 

statistically increased 30 min after the 

surgery, while the perifoveal retinal 

thickness was not changed significantly. 

The foveal, parafoveal and perifoveal 

retinal thicknesses were not changed 

significantly 1day, 3days; 1week; 1month, 

3 months and 1year after surgery. 

     Zhang et al. (2014) stated that the 

RNFL thickness 30 min after surgery was 

less than before surgery in both groups, 

and changes were less in the femtosecond 

laser group than in the microkeratome 

group. But this might not be of 

significance and is unlikely to have 

clinical consequences, because the corneal 

edema may affect the image quality of 

examination results 30min after surgery. 

Moreover, the RNFL thickness had 

recovered to the preoperative level only 

1day after surgery. 

     Shrivastava et al. (2011) stated that is 

no significant difference between 

baseline, one month and six months 

postoperatively for mean RNFL and 

quadrants RNFL thickness. 

     Vidal-Sanz et al. (2012) performed this 

clinical study to compare the effect of 

suction on the macular thickness, ganglion 

cell complex, and the peripapillary RNFL 

during femtosecond laser-assisted LASIK 

and LASIK with microkeratome and there 

is no clinical significant between two 

groups. 

CONCLUSION 

     There was no statistically significant 

correlation between the effect of suction 

by microkeratome during LASIK surgery 

and its efficacy on macular and retinal 

nerve fiber layer and LASIK was a safe 

procedure on posterior segment of the eye. 
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تأثيرالشفط باستخدام مشرط موريا على سمك الماقولة وطبقة 

صبية للعين أثناء عملية الليزك باستخدام الألياف الع

 جهازالماسح المقطعى لشبكية العين

 ، أحمد محمد صبحىالسعيد المهدى السعيد، يونس السعيد عبد الحافظ

 جامعة الأزهر ،كلية الطب ،قسم طب وجراحة العيون

تعتبررررررة الليررررررأ ثرليررررررت  نررررررح ث يرررررة ثرعلليرررررر   ث ت رررررر  ث  يرررررر    رررررر    ررررررع    خلفيةةةةةة البحةةةةةة  

الرررررد  اررررر لق ت رررررأيل ثر ة يرررررأ نرررررح ثةرررررل ت ليررررر  ثر ررررر     ررررر  ق  ررررر ي أ الرررررد ثرليرررررت  

 ررررربأيأ ثرعررررريح دارررررر    حرررررتز ث  ن رررررةء ةةث رررررد دة ررررر    ررررر    ة ررررر  ةرررررت   ررررر ية نرررررح 

 .لقي أ 15قة يأ ثرعيح دتست ةق ثرعلليأ   ثرد 

ت يررررررير تررررررشفية ة رررررر   ثر رررررر     حررررررتز ث  ن ررررررةء ن   رررررر  الررررررد حررررررل   الهةةةةةةدف مةةةةةةن البحةةةةةة  

ثرل ق رررررررأ دثاريرررررر ع ثرع رررررربيأ رلعرررررريح ثفمرررررر   الليررررررأ ثرليررررررت    حررررررتز ث  ثرل حرررررر  ثرل  عررررررد 

 .ر بأيأ ثرعيح

  ررررررتللا ثر  ثحررررررأ الررررررإ رلسرررررريح ارررررريح ن قبررررررل  ةررررررةث  الليررررررأ  المرضةةةةةة  وطةةةةةةر  البحةةةةةة  

لةضررررررد فةررررررةث    رررررر  ثرليررررررت  دن  عرررررر   ةررررررةث  ثرعلليررررررأ   رررررر ة  دقرررررر  ر رررررر   رررررر ا  ثر

ايمرررررد ارررررح ءة رررررل   ررررر  ثرتررررر     ثرلةضرررررد دقررررر ق ثف  ررررر   د  ررررر  ثرزتث رررررأ ث ن نيرررررأ 

دثرزل يرررررررأ دقيررررررر ك ضررررررر   ثرعررررررريحم د رررررررىث  ةرررررررةث    ررررررر    حرررررررتز ث  ثرل حررررررر  ثرل  عرررررررد 

 .ر بأيأ ثرعيح ر ي ك حل  ثرل ق رأ دثاري ع ثرع بيأ قبل د ع  ثرعلليأ

تررررررشفية الررررررد حررررررل  ثرل ق رررررررأ قبررررررل دقرررررر  ثل ررررررة  ثرمترررررر     عرررررر   دةرررررر ل  نتةةةةةةاحث البحةةةةةة  

 لرررررررررر  ثل ررررررررررة  ثرمترررررررررر     (  87 18±31 13  د عرررررررررر  ثرعلليررررررررررأ (99 18±66 13ثرعلليررررررررررأ 

( د عرررررر  18 40±31 5ارررررر   دةرررررر ل تررررررشفية الررررررد حررررررل  ثاريرررررر ع ثرع رررررربيأ قبررررررل ثرعلليررررررأ  

 ( 90 39±33 5ثرعلليأ  

رررررررت  لارررررررأ    رررررر  يأ رتشفيةثر رررررر     ثحرررررر أ ثرل  ة ررررررأ  ات ةرررررر  اتقررررررأ اث  الإسةةةةةةتنتا  

ةةث رررررأ ثرليرررررت  الرررررد ءب رررررأ ث ريررررر ع ثرع ررررربيأ ثرب عيرررررأ دثر ررررربأيأ دث  ثرليرررررت   ررررر   ةرررررةث  

   ت  ثرزل إ نح ثرعيحآنح الد ثر


