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ABSTRACT 

 PURPOSE: This study compare of flap complications created by the 

Intralase (iFSTM 150 ) femtosecond laser and Moria2  microkeratome. 

METHODS:Two hundred eyes of 121 consecutive patients were enrolled in this  

study and randomly divided into two groups depending on the flap creation 

method: flaps were created using the Intralase (iFSTM 150 Intralase) laser set at 

110 micron in 100 eyes (Intralase  group) and microkeratome (moria2) were 

used in 100 eyes( microkeratome group). Intraoperative data were documented 

and postoperative flap data at first day, one week, one month, two months and 

after three months. RESULTS:The overall incidence of flap complications was 

(15%) in IntraLase group and (16%) in microkeratome group .There were no 

statistically significant differences between the two groups in terms of refractive 

errors and postoperative uncorrected visual acuity. There was no loss of best-

corrected visual acuity in either group. CONCLUSIONS: Traditional flap 

complications have not been entirely eliminated by Intralase (iFSTM150) 

femtosecond lasers but have significantly reduced the incidence of LASIK flap 

complications. The Intralase ( iFSTM150) femtosecond laser may have 

advantages over the moria2 microkeratome in the flap-making procedure. 

However, the Intralase ( iFSTM150)   failed to have significant superiority over 

the mechanical moria 2  microkeratome in clinical outcomes. 



Mahmoud M saleh and Abdallh M alamin 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

258 

 

INTRODUCTION 

 A critical step of LASIK surgery is the creation of the corneal flap. The 

two most common ways to create the flap are with a mechanical microkeratome 

or femtosecond laser (Intralase). In recent years, the Intralase (Femtosecond 

laser) has gained increasing popularity.1  

 The femtosecond laser is a focused infrared (1053 nm) laser using ultrafast 

pulses of 100-femtosecond (100_10-15second) duration. Each laser pulse 

generates a small amount of microplasma, which results in microscopic gas 

bubbles in the interface and creates the flap. During treatment, the cornea 

 Is flattened with a suction-applanation lens to immobilize the eye and 

allow treatment of a geometrically simpler planar cornea.1-3 Adjacent pulses are 

scanned across the cornea in a controlled pattern without causing signifi cant 

infl ammation or damage to the surrounding tissue, which possibly results in 

safer and more predictable fl aps.4,5 The IntraLase FS laser (Abbott Medical 

Optics, Santa Ana, California) was introduced in late 2001 and its use is 

growing rapidly. Numerous studies6,11 have described the clinical outcomes of 

patients who underwent LASIK with the Intra-Lase femtosecond laser versus 

microkeratomes. However, the results of these studies have not been consistent. 

Some studies have found few differences in outcome between the techniques,7,8 

whereas others have suggested more favorable outcomes with the IntraLase 

femtosecond laser.9-11 

 The current study is comparative study between intralase ( iFSTM150) and 

mechanical microkeratome (moria2 )  for incidence of  flap complications.  

 

PATIENTS AND METHODS 

Patients: 

 Two hundred eyes of 121 consecutive patients who were scheduled 

bilateral LASIK treatment. Patients with ocular pathologies such as corneal 
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scars, dystrophies, previous ocular surgery, keratoconus, and systemic diseases 

known to affect the eyes were excluded.  The first group had flaps with the 

IntraLase  ( iFSTM150)    (IntraLase group). The second group made the flaps 

with the Moria 2 microkeratome with plastic single used 90 µm-head (M2SU90 

group) for flap creation. 

 Preoperative examination included the following standard measurements: 

cornea thickness by ultrasound pachymetry, corneal topography, silt-lamp 

biomicroscopy, uncorrected visual acuity (UCVA), best corrected visual acuity 

(BSCVA), intraocular tension measurement , fundus examination, manifest 

refraction, and cycloplegic refraction. All patients signed an informed consent. 

Surgical procedure: 

 All surgeries were performed  under topical anesthesia. The corneal flaps 

were created using the IntraLase iFS150 laser or the Automated Keratome. 

After lifting the flap, ablation was performed using the Visx S4 excimer laser 

(VISX Inc., Santa Clara, USA). The corneal flap and stroma surface were 

irrigated with balanced normal saline solution and replaced. Postoperative 

treatment (ofloxacin) 1 drop was administered 4 times a day and ( 

dexamethasone)  1 drop 8 times a day was administered during first week.  All 

patients were asked to have regular follow-up visits. 

IntraLase femtosecond laser 

 In order to obtain a flap thickness of 110 µm, the 150 kHz laser engine was 

programmed to a thickness of 110 µm. The other settings were 8.50 mm 

diameter, side-cut energy of 0.08 µJ, side-cut angle of 70°, raster pattern energy 

of 0.75 µJ, spacing between each laser spot and raster line of 8 µm ×8 µm, a 

superior hinge with hinge angle of 45°. 

Moria 2 microkeratome 

 The Moria M2 microkeratome with a plastic single use 90 µm-head was 

used to create an 8.5–9.0 mm diameter corneal flap with a superior hinge. The 
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calibrated 90 µm-head is a plastic, single use device. It is used to obtain a 

central flap thickness of 110 µm selecting Speed 1 on the associated Evolution 3 

control unit. 

Statistical analysis 

 Data were expressed as mean ± standard deviation (SD) and analyzed with 

SPSS 17.0 software (SPSS Inc, Chicago, IL, USA).  P-value <0.05 was 

considered statistically significant. 

RESULTS 

 Two hundred eyes of 121 have been included in this study. The IntraLase 

was used in 100 eyes, the Moria2 microkeratome in 100 eyes; in IntraLase 

group the average age was 35.90 years (SD 8.7) (range 20-47 years). The mean 

spherical refraction prior to the operation was -3.9 D (SD 1.7) (range -1.25 to -

7.5D) and means cylindrical refraction -0.4 D (SD 0.45) (range of 0 to -2.75 D). 

The best corrected visual acuity (BCVA) was an average of 0.95 (SD 0.1) 

(range of 0.6 to 1.0). Table 1 present the Patients’ age, preoperative refraction, 

and visual acuity data. 

Table 1: Patients’ age, preoperative refraction, and visual acuity in IntraLase group .  

 

Minimum  Maximum  Mean  Std. Deviation  

Age  20  47  35.90  8.718  

UCVA  0.40  1.69  1.2503  0.31339  

 BCVA  0.6  1.00  0.95  0.13402  

Manifest Sphere  -1.25  -7.50  -3.9509  1.79206  

Manifest Cylinder  -0.00  2.75  -0.4081  0.45675  

Spherical 

Equivalent  
-1.50  -7.00  -4.1527  1.80621  
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 The average pachymetry was 556.01micron (SD 31.359) (range 500-

633micron). The averages mean K-Reading 43.97 D (SD 1.61) (range 40.15 to -

48.4D) . 

Table 2 present the preoperative topography and pachymetry data. 

Table 2: Preoperative topography and Pachymetry in IntraLase group.  

 
Minimum  Maximum  Mean  Std. Deviation  

Mean K-Reading  40.15  48.40  43.9718  1.61819  

Pachymetry  500  633  556.01  31.359  

 

 In microkeratome group the average age was 32.35 years (SD7.78) (range 

19-47 years). The mean spherical refraction prior to the operation was -5.3 D (SD 

2.2) (range -1.0 to -8.75D) and means cylindrical refraction -0.9 D (SD 0.52) 

(range of 0 to -3.5 D). The best corrected visual acuity (BCVA) was an average 

of 0.95 (SD 0.1) (range of 0.7 to 1.0). The uncorrected visual acuity (UCVA) 

was an average of 1.25 (SD 0.31) (range of 0.4 to 1.69).  

Table 3 present the Patients’ age, preoperative refraction, and visual acuity data. 

Table 3: Patients’ age, preoperative refraction, and visual acuity data in microkeratome group.  

 

Minimum  Maximum  Mean  Std. Deviation  

Age  19  47  32.35  7.78  

UCVA  0.40  1.69  1.2503  0.31339  

 BCVA  0.7  1.00  0.95  0.1 

Manifest Sphere  -1.25  -7.50  -3.9509  1.79206  

Manifest Cylinder  -0.00  2.75  -0.4081  0.45675  

Spherical Equivalent  -1.50  -7.00  -4.1527  1.80621  

 The mean pachymetry was 557micron (SD 32.41) (range 500-643micron). 

The  mean K-Reading 43.99 D (SD 1.61) (range41.11 to -48.45D)  

Table 4 present the preoperative topography and pachymetry data. 
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Table 4: Preoperative topography and Pachymetry in microkeratome 

group.  

 
Minimum  Maximum  Mean  Std. Deviation  

Mean K-Reading  41.11  48.45  43.99  1.61819  

Pachymetry  500  643  557  32.41  

 The overall incidence of flap complications in IntraLase group was (15%): 

Incomplete flap occurred in 1 eye (1%) but with the significant advantage that 

the flap has not been lifted and a second femtosecond passes to complete the 

flap figure (1). 

 

Figure 1: Incomplete flap due to suction loss second femtosecond laser 

passes to complete the flap. 

 Gas bubbles diffuse into the anterior chamber  was developed in one eye 

(1%) the bubbles interfere with pupillary tracking, but are self-limiting and 

resolve over a short period of time figure 2. 

 

Figure 2: Gas bubbles diffuse into the anterior chamber 

 Four eyes (4%) developed an opaque bubble layer.  Decentered flap occur 

in 5 eyes(5%) but the flap diameter was more than 8.5mm so the procedure was 

completed uneventfully figure 3.   
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Figure 3: Decentered flap and opaque bubble layer. 

 Postoperative diffuse lamellar keratitis (DLK) occur in 4 eyes (4%)    all 

the patients was in stage II. 

 The overall incidence of microkeratome group flap complications was  

(16%): Two cases of partial flap (2 %) figure (4), one case of free flap (1 %), 

one case of small flap (1 %), 3 cases of epithelial defect (3 %), 2 cases of flap 

striae (2 %) figure (5), 5 cases of diffuse lamellar keratitis (5 %), 1 cases of 

interface debris (1 %), one cases of epithelial ingrowth (1 %). 

      

Figure 4: Incomplete flap due to suction loss. 

 

 

Figure 5: flap striae. 
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 This study shows in both groups the UCVA improves , reaching values 

near of 1.0 one month  after surgery and  maintaining  these after three months. 

At three months post-surgery we  have   obtained 86%  of eyes with a UCVA > 

0.8 and   65% of the eyes presented a UCVA = 1. Thus we find that the post-

operative UCVA was similar to BCVA before the operation.  

 

DISCUSSION 

 The objective of this study has been to compare the flap complications   

between Intralase ( iFSTM150) and mechanical microkeratome (moria2 ) .  

 The total Intralase flap complication rate was 15%. Decentered flaps have 

been reported as a most frequent complication occurs in 5 eyes (5%) but the flap 

diameter was more than 8.5mm so the procedure was completed uneventfully. 

Decentered flaps have been reported as a complication with Intralase but less 

than mechanical microkeratome. A low number of flap dislocations with the 

Intralase are most likely due to the flap side cut's steeper angle and deeper gutter 

as well as the increased adhesion strength of the Intralase flap.4-5  

 Bubbles in the anterior chamber reported in one eye (1%) Srinivasan and 

Rootman describe this complication as unique to intralase the anterior chamber 

bubbles  interfere with pupillary tracking, but are self-limiting and resolve over 

a short period of time.6 gas bubble in anterior chamber formed from diffusion of 

gas throw the Schlemm’s canal  into anterior chamber.7 

  One striking difference we have found between Intralase  and mechanical 

keratectomy is that the Intralase creates an opaque bubble layer, which results 

from the cavitation bubbles produced by the interaction between the laser and 

tissue this reported in 4 eyes (4%). These opaque bubbles disappear after 10 to 

15 minutes but they can occasionally interfere with excimer laser tracking treat-

ments. Surgeons can massage away the bubbles with a spatula in order to 

proceed directly from creating the flap.8-9-10  
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 Intraoperative complications as major epithelial defect buttonhole or 

vertical gas breakthrough, torn flap, and severely decentered flap preventing 

ablation never occurred in any eye.   

 Common postoperative complication was DLK (4%). In both groups the 

patients did not progress to DLK stage III, and DLK can often be managed with 

an intense course of topical corticosteroids. According to several published 

reports, the incidence of diffuse lamellar keratitis (DLK) is greater in eyes 

where flap was created with intralase laser compared to those created with a 

mechanical microkeratome.11-12-13  

 Other authors have other types of important post operative complications with 

this technique such as transient light sensitivity syndrome (TLSS) and rainbow 

glare. In this study none of these complications was present. Stonecipher et al.14 

reported TLSS incidence rate of 1.0-1.4%, and noted that when the raster and 

side-cut energy settings were lowered (by an average of 24% and 33%, 

respectively), a significant reduction in the incidence of TLSS was achieved. 

Similar to TLSS, rainbow glare appears to occur more often with higher raster 

energy settings. 15
 

 Moshirfar et al16 compared the intra- and postoperative flap complication 

rate of the microkeratome  with IntraLase FS60 laser. They found a 14.2% total 

complication rate in the microkeratome group relative to 15.2% in the Intralase 

group.  

 In this study, the mechanical microkeratome more frequently lost suction 

(2% vs 1%; P<.01) or caused a corneal abrasion (4% vs 0%) than the 

femtosecond laser. Abrasions occur with microkeratomes because of the friction 

created when the microkeratome moves across the epithelium. Friction is 

increased if the critical corner of the microkeratome head has cracks or other 

irregularities. There is no translational friction force with IntraLase, and 

therefore fewer abrasions occur. Abrasions may seem trivial, but they are 
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associated with delayed visual recovery, increased risk of infections and diffuse 

lamellar keratitis. 

 There are more incomplete flaps with the microkeratome versus IntraLase 

(2% vs 1%; P<.01). Conversely, with the femtosecond laser, incomplete flaps 

are recognized immediately. The flap is not disturbed, epithelial ingrowth and 

haze are uncommon. 

 The refractive stability of both techniques has been confirmed by many 

authors, who didn’t find an important loss of BCVA, meaning that the Intralase 

technique has the same security and efficacy as the technique with 

microkeratome. In the study from Kezirian et al ,17 at three months of the 

surgery, 2% lose 2 lines, 16% 1 line, while 51% maintain their BCVA and 33% 

improve 1 line, data very similar to those that Nordan et al. 1 find with a follow-

up period of 6 months (3% lose 2 lines, 10% 1 line, 58% maintain their BCVA 

and 24 % improve 1 line). Ratkay-Traub et al 19 find that, 6 months after LASIK 

treatment, the precentage of eyes that lost 1 line of BCVA was 6.9%, 41,8% 

maintained their BCVA, while 27.9% gained 1 line, 13.9% two lines and 9.2% 3 

or more. The majority of published articles on Intralase compare the results of 

LASIK obtained by the Femtosecond laser with those obtained using conven-

tional microkeratomes 20-21-22. All these studies present fewer eyes studied future 

comparisons are necessary between the results obtained with IntraLase as 

opposed to those obtained with mechanical Microkeratome, with a larger 

number of eyes. 

CONCLUSIONS 

 Traditional flap complications have not been entirely eliminated by 

Intralase (iFSTM150) femtosecond lasers but have significantly reduced the 

incidence of LASIK flap complications. The Intralase ( iFSTM150) femtosecond 

laser may have advantages over the moria2 microkeratome in the flap-making 
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procedure. However, the Intralase ( iFSTM150)   failed to have significant 

superiority over the mechanical moria2  microkeratome in clinical outcomes. 
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