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Abstract

A prospective study of 151 eyes, which underwent laser in situ keratomileusis, was done.
Corneal flap creation was performed by using Moria LSK- One microkeratome (160 micrometers
thickness) (distributed by Microtech, Inc., Moria, France). Flap thickness (measured by high fre-
quency ultrasound), flap diameter (both horizontal and vertical), hinge size and pupillary hinge dis-
tance were recorded. The actual values from the measurement were compared to the predicted
values from the microkeratome. The mean flap thickness was 161 + 38 micrometers compare to 160
micrometers predicted value. The mean diameter of the flap was 9.00 + 0.64 mm vertical and 8.94 +
0.54 mm horizontal compare to 9.00 mm predicted value. The hinge size was 4.75 + 0.84 mm. The
pupillary-hinge distance was 3.35 + 0.61 mm. There was very high variable of the flap thickness,
which can lead to miscalculation of the residual stroma. This miscalculation will be very critical
if the residual stroma is left too thin. Caution should be made in higher level of myopia to avoid the
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Laser in situ Keratomileusis (LASIK)
comprises of two major steps, corneal flap creation
by using microkeratome and corneal stromal abla-
tion by using excimer laser. The corneal stromal abla-
tion is mostly done by a computer-controlled
laser machine. Therefore, most refractive surgeons

find that the critical part of the surgery is the flap
creation. The better the flap, the better the result.

This study was performed to demonstrate
how to use the parameters of the corneal flap to
maximize the result of LASIK.
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PATIENTS AND METHOD

A prospective study of 83 patients who
attended the refractive surgery clinic at the Depart-
ment of Ophthalmology, Faculty of Medicine Siriraj
Hospital, Mahidol University between December
1998 and June 1999 was done. A complete pre-opera-
tive evaluation was done and any patient who was
eligible for LASIK procedure was included in the
study. All LASIK procedures were performed by
same surgeon. Moria LSK- One microkeratome (160
micrometers thickness) (distributed by Microtech,
Inc., Moria, France) was used to create the corneal
flap. Diameter of the flap (both vertical and horizon-
tal, hinge size, pupillary-hinge distance, and thick-
ness of the flap measured by ultrasonic pachymeter
Model 850 (Humphrey Instrument, San Leandro,
CA) were recorded. (Fig. 1).

Diagram 1
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RESULTS

There were 151 eyes (76 right eyes and
75 left eyes) in 83 patients included in this study.
The mean age of the study group was 35.1 + 13.2
years (range 17 to 62 years). The mean refractive
error (spherical equivalent) was -5.04 + 3.52 diopters
(range -0.50 to -20.0 diopters).

The results of the flap analysis are shown
in Table 1.

DISCUSSION

The corneal flap creation is the most criti-
cal step in LASIK. Most complications occur
during the microkeratome cut(1), In order to per-
form laser ablation, the quality of the flap must be
good enough. Appropriate location, diameter and
thickness of the flap are required. Several studies
have shown different methods of flap analysis(2-3),
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Fig. 1. Shows the measurement of each parameter including diameter of the flap (both horizontal and ver-

tical), hinge size, pupillary-hinge distance and flap thickness.

Table 1. Shows all parameters used to analyze the flap in this study. Note that the actual flap thickness is
similar to the predicted value. Also note that the standard deviation of the flap thickness is very
high. All other parameters indicate a good flap creation.

Flap thickness Hinge size Flap diameter Pupillary-Hinge distance
(expected 160 micrometers)  (expected > 0 mm) (expected 9 mm) (expected > 0 mm)
v H

Mean 161 475 9.00 8.94 335

Standard deviation 38 0.84 064 054 061

Minimum 107 3 8 8 25

Maximum 205 7

11 11 5.5
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There are several parameters that indicate
the success of flap creation. One of the most impor-
tant parameters is corneal flap thickness. Corneal
flap thickness is used to calculate the residual stroma
to ensure the integrity of the cornea after the sur-
gery. Simple mathematical calculation is used by
subtracting the flap thickness and laser ablation
depth from the pre-operative corneal thickness(6).
Usually the level of residual stroma is recommended
at 250 micrometers. If the residual stroma is less than
250 micrometers, there will be a higher risk of kera-
tectasia(7).

In this study, the mean flap thickness was
161 micrometers, which is very close to the pre-
dicted value of the microkeratome. The very high
standard deviation of the flap thickness (+ 38 micro-
meters) indicates the low accuracy of the flap thick-
ness creation. The maximum cut in this study was
205 micrometers, which is 40 micrometers higher
that the predicted value. Therefore, the risk of mis-
calculation of the residual stroma is very high. In
low myopia, the miscalculation will be compen-
sated because of the small amount of laser ablation
depth required. But in high myopia, the miscalcula-
tion can lead to a serious problem. If the residual
stroma calculation is set at 250 micrometers by
using 160 micrometers flap thickness but the actual
flap thickness is more than 160 micrometers, the
actual residual stroma will be below 250 micro-
meters. In order to minimize the risk of miscalcula-
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tion, the single magic number (160 micrometers)
should not be used in every case. Refractive sur-
geons should know the performance of their micro-
keratome, how thick they cut and how reproducible
the cut is. In the case of high risk, the actual mea-
surement of flap thickness by using intra-operative
ultrasonic pachymetry is recommended.

Other parameters used in this study to indi-
cate the success of flap creation were

- Diameter of the flap: the actual value
was close to the predicted value (with less than 1
mm standard deviation)

- Hinge size: this value indicates the risk
of free cap if close to zero, which was not so in this
study

- Pupillary-hinge distance: this value
indicated the risk of short flap if close to zero,
which was not so in this study.

This study showed the analysis of the flap
created by Moria LSK-One microkeratome. The
flap thickness was the most critical part of the
study.

The refractive surgeon should know how
to analyze the corneal flap during the LASIK proce-
dure. There is also evaluation of the corneal flap
after the surgery such as wrinkle of the flap and flap
displacement which refractive surgeons should
aware of in order to maintain a high standard of the
procedure(8,9).
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