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Digital analysis of flap parameter accuracy and objective
assessment of opaque bubble layer in femtosecond laser-
assisted LASIK: a novel technique
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Mechanism of OBL creation investigated

Implementation of improved channeling
with wider chimney and denser line spacing

Analysis of OBL presence and % extent with
regard to flap area enables assessment of
OBL reduction

Maximum OBL area 7%, in less than one in
eight FS200 created flaps.
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Background: The purpose of this study is to cvaluate the extent and incidence of opaque
bubble layer (OBL) using laser-assisted in situ keratomileusis (LASIK) flaps created with the
Alcon/WaveLight® FS200 femtosecond laser as a result of a recent change in flap programming
parameters aiming to reduce further the incidence and extent of OBL.

ive digital images of flaps from 3 paticnts (72 cyes) subjected
to bilateral femtosecond-assisted LASIK were analyzed using a proprictary computerized
technique. The incidence and extent of OBL was measured and reported as a percentage of the
entire flap arca. Flap creation was performed with a 1.7 mm wide canal, implemented as an
updated design intended to reduce the extent of OBL (group A). The same OBL parameters
were investigated and compared in an age-matched and procedure-matched patients in whom
the previous standard setting of a 1.3 mm wide canal was implemented (group B).
Results: In group A, the average extent of OBL was 3.69% of the flap area (range 0%-11.34%).
In group B, the respective values were 6.06% (range 09%-20.24%). We found the difference to
be statistically significant (one-tailed P = 0.00452).

Conclusion: This study suggests that there is a signi ion in the inci and
extent of OBL when novel LASIK flap ventilation canal parameters of width and spot line
scparation are used.

Keywords: femtosecond laser flap, bladeless laser-assisted in situ keratomileusis, opague bubble
layer, Alcon/WaveLight FS200, spot line separation

Introduction
Formation of opaque bubble layer (OBL) during creation of a laser-assisted in
situ keratomileusis (LASIK) flap is a finding unique to use of femtosecond laser.’
OBL occurs along the lamellar dissection plane during the flap creation,? and can
be described simply as temporary stromal infiltration by compressed air generated
by the intracorneal femtosecond laser action, that cannot escape.®

Although no serious complications have been reported as a result of its occurrence,
OBL may temporarily obscure the pupil image used by most excimer laser trackers,
in the subsequent excimer ablation. It may also interfere with reading of architectural
landmarks on the iris used by some excimer laser trackers to compensate for
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cy ion, and may even obscure the patient’s fixation target.

The purpose of this study was to p: itative di inthep
and extent of OBL in flaps created using the FS200 femtosecond laser with a recently
introduced wider venting canal design, and tighter line separation parameters, versus
the predecessor design.
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Identifies flap, measures diameter digitally
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Identifies OBL, measures OBL % area (to flap) digitally
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* Comparison of achieved vs programmed
flap diameters

* Aluminum-and-glass applanation cone
compared to the newly introduced all-
plastic applanation cone
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Purpose: To cvaluate the safety and cfficacy of a novel LASIK flap patient interface (PI)
cone with our reported digital analysis and compare for potential differences with the standard
metal and glass PI in flap parameters when used with the Alcon/WaveLight FS200 femto-
second laser.
Patients and methods: Thirty-six consecutive LASIK paticnts (72 cyes) subjected to a bilateral
femtosecond assisted LASIK procedure with the novel clear cone P1FS200 1505 were examined
for flap diameter and flap thickness over the entire flap arca via digital analysis performed on
image (flap di ) and anteri gment optical coh hy image
(flap thickness). This group was compared with an age- and procedure-matched group B from
our practice, in which the standard metal and glass PI was employed.
al | flap di for group A (clear conc) was 7.87 mm + 0.02 mm (range
7.89-7.84 mm) for 8.00 mm programmed, whereas for group B (metal and glass conce) was
7.85 mm + 0.04 mm (range 7.93-7.80 mm). Likewise, along the vertical line, flap diameter for
group A was 7.84 mm + 0.02 mm (range 7.85-7.80 mm) and for group B was 7.83 mm £ 0.03 mm
(range 7.87-7.80 mm). Central flap thickness for group A was 113.29 um (+1.19 pm) for
110 pm planned, 122.1 pm (£2.10 pm) for 120 um planned, and 133.50 pm (+0.71 pm) for
130 um planned. Group B central flap thickness was, accordingly, 112.8 um (£1.25 pm),
122.4 pm (£2.15 pm), and 132.50 pm (£0.90 pm). The data evaluated (paired group compani-
sons) between group A and group B did not show statistically significant differences.
Conclusion: This study ind that two Pls in use with the FS200 femtosecond laser are safe
and have highly reproducible and accurate flap parameter results, such as achicved diameter
and flap thickness. The paired group comparisons between the two Pls’ respective data do not
show statistically significant differences.
: fe d laser preci: LASIK, corneal flap diameter, flap thickness,
Alcon/WaveLight FS200, clear cone, patient interface, applanation cone, myopic laser correction,
hyperopic laser correction

Hladel

Introduction
A very precise optical path control system is a p in all fi ond
ophthalmic surgical platforms, in order to precisely and ly focus the ive

laser pulses to their programmed positions within the cornea.'? For that purpose, the
comnea is maintained to a defined shape via suction pressure facilitated by a patient
interface (PI) or applanation cone. The patient interface for most femtosecond lasers
is a flat clear surface that applanates the patient’s cornea surface in order to achieve
a reliable separation plane for LASIK flap creation. Some systems use a concave
interface with less applanation required.” With the exception of intraocular pressure
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Three dlmenS|onaI LASIK flap thickness variability:
topographic central, paracentral and peripheral
assessment, in flaps created by a mechanical
microkeratome (M2) and two different
femtosecond lasers (FS60 and FS200)
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A John Kanellopoulos'? Purpose: To cvaluate programmed versus achicved | isted in situ } il
George Asimellis' (LASIK) flap central thick and & o hic flap thick 1ability, as well
ILaservision.gr Institute, Athens, as the effect of potential epithelial remodeling mlcrfc'rcncc on flap thickness variability.
Greece:; "NYU Medical School, Patients and thods: Flap thick was i i d in 110 eyes that had had bilateral
New York. USA myopic LASIK several years ago (average 4.5 + 2.7 years; range 2-7 years). Three age-matched

o Compa rison Of ﬂap thickness and study groups were formed, based on the method of primary flap creation: Group A (flaps made

by the Moria Surgical M2 microkeratome [ Antony, France]), Group B (flaps made by the Abbott

to pograp hic variabil |ty of fla P Medical Optics Intral ase™ FS60 fentosccond laser [Santa Ana, CA, USA]), and Group C (flaps
made by the Alcon WaveLight® FS200 femtosecond laser [Fort Worth, TX, USA]). Wholecomea

helial thick I

topographic maps of flap and epi were med by g high-fr y
° M 2 FSGO a n d FSZOO ultrasound biomicroscopy. On ca‘l:h‘cyc‘ o8] hic flap and c ithelial thick variabi‘lily
4 was computed by the standard deviation of thickness corresponding to 21 equally spaced points

over the entire comeal area imaged.
Results: The average central flap thickness for cach group was 138.33 £ 12.38 im (mean + stan-
dard deviation) in Group A, 128.46 + 5.72 pm in Group B, and 122.00 + 5.64 im in Group C.
Topographic flap thickness variability was 9.73 = 4.93 pm for Group A, 8.48 + 4.23 um for
Group B, and 4.84 + 1.88 pm for Gmup C. The smaller topographic flap thickness variability of

* Three-dimensional thickness maps
produced by high-frequency scanning

Group C (FS200) was statistically si P vmhlhatomeupAlM’NP 0.004),
indi improved top hic flap thick i y — that is, imp p —over
UItrasound the entire flap arca affected.
Conclusi The two f¢  lasers produced a smaller flap thickness and reduced van-
H . . ability than the mechanical microkeratome. In addition, our study suggests that there may be a
* FS200 flaps more uniform, statistically g it e i g fop ek ettty ttomem ol iy
H M o] R o Sorchoe x the code shove If oo hove s the two femtosecond lasers exammed.
Sl g N |ﬁ Ca nt 9 sk ke il et el Keywords: Moria M2, Intralase FS60, WavkLight® F$200, Allegretto Wave® Eye-Q, 400 Hz
excimer, ultrasound biomicroscopy
Cor A John K
B .
e e Introduction
Greece 11521 We have previously reported. in agreement with many others, on the safety and accu-

Tel 430 210 7472777

Fax +30 210 7472789 racy of flap making with mechanical keratomes for correction of myopia and myopic
Email ajk@brilliantvision.com astigmatism' as well as hyperopia.?
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