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Abstract

Purpose: Laser in situ keratomileusis (LASIK) is a populaetimod for correcting refractive
errors. We survived the incidence and types of IKABLraoperative flap complications in Yazd
refractive surgery center.

Methods: Medical records of all patients who underwent Lasesitu keratomileusis were
reviewed retrospectively:lap related complications including buttonholesamplete, irregular,
free and thin flaps were studied. Finally data waalyzed by SPSS-16 based on aims.

Results: In 1000 eyes (from 395 males and 605 females)at@x(1.6%) were affected by flap
related complications. the most frequent complweaiwere incomplete flap (56.3%), irregular
flap (31.3%) and buttonhole (12.5%), respectivélye age group of 40-45 years old and patients
with 580-590u corneal thickness affected from tbmglications frequently. Also, statistically
significant difference was seen between anteriar posterior corneal radius of curvature and

incidence of complications (P. Value=0.0001).

Conclusions: Incomplete flap is the most frequent flap relateamplication in Yazd; we

conclude that with higher corneal radius of curvatacidence of this complication is higher.
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Introduction:

Laser in situ keratomileusis (LASIK) is one of tmeost common and effective surgical
approaches. That's popular among patients for ctng refractive errors (myopia, hyperopia
and astigmatism), a safe method with rare compmtinatas well. LASIK was established by
Pallikaris in 1990 in Greece. He cut a thin layértlee cornea using a microkeratome, then
reshaped corneal tissue using an excimer fasdtlap creation is the first step in the surgety. |
allows for rapid visual and medical rehabilitatibfowever, flap creation can be associated with
specific complications, resulting from an abnorroal. Different models of microkeratome are

used to create the corneal flap of which the mostrmon are mechanical and femtosecand

LASIK because of its possible as an outpatient enyrgshort lasting, rapid and painless
correction of vision, no sub epithelial opacft§; least postoperative care and correcting a wide
range of myopia (about 8D) is preferred. These tisrere basically related to creating a corneal
flap, thus unsuccessful flap making could be thestneoncerning complication during surgery,
leading to free, irregular, buttonhole, thin andamplete flap$' ’. However the experience and
skill of surgeon play an important role in flapatld complicationé® and sometimes applying
modern microkeratomes was superior in order to tatlve complications than surgeon skills.
Understanding different flap complications and atseventive and curative strategies are of

much importancé™®.

Considering that intraoperative complications of31K are mostly preventable, and awareness
of results and complications and causes of the @oatipns could be a guide to next steps and
crisis management, we decided to evaluate LASIKpimations during surgery in Yazd LASIK

center in order to achieve less complication rate.



Material and M ethods:

This is aretrospective cross-sectional study. We studied id&kdrecords of all patients
undergone LASIK at Yazd refractive surgery cenveated in Seyyed Al Shohada Hospital from
Jun 2003 to Jun 2007. One file among 3 was selea@adomly and systematically. The
informations of patients file including demograpldata, central corneal thickness, corneal
radius of curvature and the refractive error typesvenrolled. In complicated cases a special
checklist was arranged which included addition&rmation about the use of contact lens and

degree of refractive error.

Ten experienced surgeons performed the surgeriesg uhansatome microkeratom
(Bausch&Lomb), a mechanical type. In this studydiveded cases into 6 age groups with 5 year
intervals; however the last group (sixth one) cstesi of ' and 7' groups because the number
of cases was inconsiderable in these two groups.dEigree of refractive error was divided into
3 groups: 0-3, 3-6 and 6-9 u. Anterior and posteciarneal radius of curvature (ACRC and
PCRC) were measured by pentaca®€RC was divided into 5 groups and PCRC into 4gso
with 50 intervals. Totally 1000 operated eyes weslected and five flap related complications
including buttonhole, incomplete, irregular, freedathin flaps were studied. Finally data was
analyzed by SPSS-16 based on aims, using deserigtatistics and chi square test with

significance set at 0.05.
Results:

In our article 1000 eyes (from 395 males and 60bales) were studied. 23 eyes (2.3%) were
hyperopic and 977 (97.7%) myopic. Among these 16€¢$5, 16 cases (1.6%) were affected by

flap related complications. Ten eyes (62.5%) wagktrand 6 (37.5%) left.



The most frequent flap related complication in tetedy was incomplete flap, in 16 eyes
(56.3%). Other complications were irregular flag.@%), buttonhole (12.5%) and free flap and

thin flap (0.0%) respectively.

The frequency of LASIK complications based on tlge groups is shown in table 1. As shown
the most frequent complications were seen in tleegagup of 40-45 years old (9.5%) and the
least in the age group of 30-35 (0.7%), and thiteince was statistically significant (P

value=0. 027).

There was no statistically significant between rmaad females in our study, 9 (2.3%) males

and 7(1.2%) females.

All complicated eyes were myopic. There was noidteally significant difference based on
spherical equivalent (SE) groups. The most frequentplicated groups based on SE were 3-6D

(37.5%), 0-3D (31.3%) and 6-9D (31.3%) respectively

Different approaches to intraoperative complicagiorclude stopping the procedure or resuming

it. In our study, about 7 eyes procedure contind@&dB%) and for others procedure was stopped.

According to table 2, patients who had a corneatktiess of 580-590u had the most

intraopertative complications, using Chi-square (esvalue=0. 004).

Also in our study, a statistically significant differenwas seen between ACRC and incidence of
complications (table 3). The most frequent of caogtions was seen in group with ACRC of 8-
8.5 (8.1%) (P-value=0. 0001). Intraoperative cooaplons in the group with PCRC of 6-6.49u

were the highest amongst, 3.1% (P-value=0. 00B)gda.



Just one patient complicated had used soft coteast(6.3%) and others had not used any lens

before. None of complicated patients ever used bantact lens.

According to the results of this study, postopeetuncorrected visual acuity (UCVA) in

complicated eyes was as follows: in 6(37.5%) eyas W10-2/10; in 4 (25%), 2/10-3/10; in 4
(25%), 7/10-8-/10; in 2 (12.5%), 9/10-10/10. WHilest corrected visual acuity (BCVA) in these
eyes was as follows: in 8(50%) eyes, 9/10-10/1@®; (87.5%), 7/10-8/10 and in 2 (12.5%), 5/10-

6/10.



Table 1: Frequency of intraoperative LASIK complioas based on age

A.G* 1519 yrs 20-24 yrs 25-29 yrs 30-34 yrs 35-39 yrs >40 yrs Total
Comp* No (%) No (%) No (%) No (%) No (%) No (%) No (%)
With 2 (2.9%) 5 (1.3%) 4 (1.2%) 1 (0.7%) 2 (4.3%) 2 (9.5%) 16 (1.6%)
Without 66(97.1%) | 377(98.7%)| 335(98.8%)| 143(99.3%)| 44(95.7%) | 19(95.5%) | 840(98.4%)
Total 68(100%) | 382(100%) | 339(100%) | 144(100%) | 46(100%) | 21(100%) | 1000(100%)
*Age Group **Complication P. \ted= 0.027 Chi-Square test

Table 2: Frequency of intraoperative LASIK complicas based on central corneal thickness

CCT* 500519 u | 520539 u 540559 560-579 >580 p Total
Comp* No (%) No (%) No (%) No (%) No (%) No (%)
With 1 (1.9%) 1 (0.3%) 7 (1.7%) 3 (1.9%) 4 (7.4%) 16 (1.6%)
Without 52(98.1%) | 325(99.7%) | 404(98.3%) | 153(98.1%)| 50(92.6%) | 984(98.4%)
Total | 53(100%) | 326(100%) | 411(100%) | 156(100%) | 54(100%) | 1000(100%)

* Central Corneal Thickness

**Complication

P. Value= 0.004

Chi-Square test



Table 3: Frequency of intraoperative LASIK complioas based on anterior corneal radius of

curvature
ACRC* 6-6.49 6.56.99 p 7-7.49 7.57.99 p 8-8.5 u Total
Comp* No (%) No (%) No (%) No (%) No (%) No (%)
With 0 (0%) 1 (0.3%) 1 (0.3%) 7 (4%) 7 (8.1%) 16 (1.6%)
Without 39(100%) | 334(99.7%)| 366(99.7%) | 166(96%) | 79(91.9%) | 984(98.4%)
Total 39(100%) | 335(100%) | 367(100%) | 173(100%) | 86(100%) | 1000(100%)

* Anterior Corneal Radius of Curvature

P. Value= 0.000

Table 4: Frequency of intraoperative LASIK compliocas based on the posterior corneal radius

of curvature

** Complication

Chi-Square test

PCRC* 6-6.49 6.56.99 u 7-7.49 7.5-85u Total
Comp* No (%) No (%) No (%) No (%) No (%)
With 2 (3.1%) 13 (2.8%) 0 (0%) 1(1.2%) 16 (1.6%)
Without 63(96.9%) | 459(97.2%) | 380(100%) | 82(98.8%) | 984(98.4%)
Total | 65(100%) | 472(100%) | 380(100%) | 83(100%) | 1000(100%)

* Posterior Corneal Radiusofvature

P. Value= 0.0023

**Complication

Chi-Square test




Discussion

We studied intraoperative LASIK complications in0OD0eyes in Yazd, of which 16 eyes (1.6%)
were complicated. Studying the interpretive LASIKnplications has been widely done
worldwide, and different prevalence of complicaticates of 0.3%' to 20% ** has been

reported. The most frequent flap related complicetiin our study were: incomplete, irregular

and buttonhole flap respectively. Flap complicatiates are different in every study.

In a retrospective study in Colorado 84711 patiewsre studied'®, using mechanical
microkeratome, 256 patients (0.3%) were complicaleder compared to our study but the

most frequent flap was Incomplete, compatible \uitin study.

In a study in Yemen flap complication was repof@e8Po, lower than our reported, and the most

frequent flap complication was buttonhdfe

In Nakano et al study from 0.63% complications3%2was incomplete flap, 0.13% buttonhole

flap, and thin flap and free flap were 0.08%

In a study by Valles et al, intraoperative comglmas reported to be 3.92% and the most

frequent complication was free flap (1.6%), whisthdt compatible with our resuft$

Ito et al in Japan reported complication of 0.672AASIK and the most frequent complication

was incomplete flap (0.48%) which is compatibletwaur results.

In a study in Saudi Arabia in 2011 the complicatrate was reported to be 1% of which the

most frequent was incomplete, and it's compatibitd wur results”’.

The incidence rate of complications in Carrillcaéstudy™® was completely different from ours.

According to their findings 0.24% of cases were pboated which the most frequent one was
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free flap (0.08%) and incomplete flap was the sdaonst frequent (0.049%) that is much lower

than ours (in our study no free flap was reported).

Also in Brazil the rate of complications was 2.1¥he most frequent complications were thin

flap (0.73%) and free flap (0.58%)

In a study by Pallikaris et &, the incidence rate of complications was 14% wisamuch more

than ours. These complications were as followsonmalete (5.6%), buttonhole (3.5%), irregular
(2.6%), thin (1.1%) and free flap (1.1%). In 77% admplicated procedures the surgery
continued and management was arranged during surged in 23% the surgery was stopped.
However in our study just in 43.8% of cases theyaswy continued. Also using hard and soft
contact lens increased the complication rate, winileur study most of complicated patients

(93.8%) never used contact lens.

An important and necessary step in LASIK surgerpisreate the flap, which is possible using
different models of microkeratomes. Two most commised microkeratomes are mechanical
and femtosecond. Many surgeons still use a mechlamicrokeratome’ *> *” 8 |n this study
we used a mechanical microkeratome too and in todiydike some other studiés '’ the most
frequent complication with mechanical microkeratormaported to be incomplete flap. However

in Jacobs study buttonhole flap was the most comthon
In many studies incidence of complications in rigie was more than lefft 16220

According to our results, increase in anterior eatrradius of curvature increases flap related
complications, which was statistically significam. Valles study'® considering preoperative

keratometry, corneas with less than 41D of powettér corneas) are more susceptible to free
flap and incomplete flap, while corneas with mdrart 46 D of power (steeper corneas) are more
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susceptible to corneal scratch, irregular flap #nd flap, (P-value<0.05). In Ito studithere
was no significant difference between flap compiass based on preoperative keratometry and

vertical and horizontal diameters.

In our study 50% of complicated patients, achieB&VA 9/10 or more, and visual acuity less
than 4/10 was not seen at all. In Pallikaris sttfiyotally 35 complicated eyes (95%) achieved

BCVA 20/40 or more after one year, and 25 eyes (a@&hieved visual acuity of 20/20.

In Ito study® in 2003 for all complicated patients the proceduas stopped and in 60% of them
another surgery was performed. 6 months after it L£ASIK surgery 97.6% of the

complicated eyes UCVA was 20/40 or more and in %60t patients UCVA was 20/20.

In a study by Stulting et al just 3 complicatedigais lost 2 lines of snellen chart or more for
BCVA of which were all buttonhole flagsand in a study by Tham et al 44% of patients dost

Snellen line and just one patient lost 2 lineshef $nellen chaft-
Conclusion

The incidence of intraoperative flap complicatiahging LASIK in our study was acceptably
small, compared to other studies. Incomplete ftafhe most frequent flap related complication
in Yazd; we conclude that with higher corneal radfi curvature incidence of this complication

is higher.
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