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Purpose: To report serious complications caused by recutting laser in situ kera-
tomileusis (LASIK) flaps for enhancement and reconsider the current preferred
method of LASIK enhancement.

Setting: Multiple surgeon practices.

Methods: This retrospective noncomparative nonconsecutive case series com-
prised LASIK patients in the private practices of 9 experienced refractive sur-
geons and those reported in a survey of refractive surgeons. Case histories,
refractions, corneal topographies, slitlamp photographs, and measurements of un-
corrected and best corrected (BCVA) visual acuity after recutting LASIK flaps
were collected. Surveys of refractive surgeons and an analysis of changing prac-
tice trends among the authors and these surgeons were assessed.

Results: In 12 cases, significant loss of BCVA and subjective visual difficulties re-
sulted from recutting LASIK flaps. Most surveyed surgeons had changed their
practice from recutting to lifting flaps even 9 to 10 years postoperatively with
good results.

Conclusion: Recutting flaps for enhancement should be avoided unless other al-
ternatives are unavailable.
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enced refractive surgeons warrant reevaluation of the ad-Residual refractive errors commonly occur after laser
visability of recutting flaps for LASIK enhancement.in situ keratomileusis (LASIK). Surgical manage-

ment of these residual errors by excimer laser photoabla-
tion (enhancements) can be performed by lifting the Patients and Methods
flap, by cutting a new flap, or by surface ablation.

Case histories of patients with complications after recut-
Considering the current popularity of LASIK, if en- ting LASIK flaps were collected from 9 refractive surgeons.
hancements are required in only 10% of cases, tens or Each contributor reviewed the patient’s chart to collect stan-

dardized information about the case. Fifty refractive surgeonspossibly hundreds of thousands of LASIK enhancement
affiliated with TLC Vision were surveyed via an Internetprocedures will be performed every year in the United
questionnaire. Four e-mail reminders were sent to the sur-States alone. Although we believe that most surgeons
geons to encourage completion of the survey. The survey

perform enhancements by lifting flaps, many textbooks, questions are shown in Figure 1.
courses, and journal articles suggest that enhancements

Summary of Casescan be routinely performed by recutting LASIK flaps 3
Twelve eyes of 12 patients developed significant compli-or more months after the primary LASIK procedure.1–11

cations following flap recutting for enhancement of previousIn this paper, we report the first series of serious
LASIK surgery. The mean age of the patients at the time of the

complications induced by recutting flaps for routine initial LASIK surgery was 37.8 years � 7.7 (SD) (range 24
LASIK enhancement. We propose that the serious nature to 47 years). The mean preoperative spherical equivalent (SE)

was �6.23 � 0.78 diopters (D) (range �3.75 to �9.00 D)of these complications and the results of a survey of experi-
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in the 10 myopic eyes and �4.69 � 1.68 D (range �3.50
to �5.88 D) in the 2 hyperopic eyes. All patients had a best
corrected visual acuity (BCVA) of 20/20; normal pachymetry;
and symmetrical, unremarkable topographies before surgery.
After the initial procedure, the mean best spectacle-corrected
visual acuity (BSCVA) was 20/20 (range 20/20 to 20/25)
and the mean SE was 0.33 � 2.02 D. Before enhancement,
no eye lost 2 or more lines of BSCVA.

In 4 eyes, flaps were recut with the microkeratome used
in the initial procedure but with a thicker plate. Five eyes
were recut with the same microkeratome and the same plate,
and 1 eye was recut with a different microkeratome with the
same plate depth. Complete data were not available for 2 eyes.
Six eyes in the series were right eyes and 6, left eyes. After
enhancement by recutting, the mean uncorrected visual acu-
ity (UCVA) was 20/63 (range 20/30 to 20/400), the mean
SE was �0.49 � 1.68 D, and the mean refractive cylinder
was �1.48 � 1.02 D. The mean time to recutting after the
primary LASIK procedure was 11.5 months (range 5.5 to
26.0 months). Seven eyes lost 2 or more lines of BSCVA;
however, all patients had visually significant complaints such
as monocular diplopia, glare, loss of contrast sensitivity, ghost-
ing, and poor quality of vision. The details of the 12 cases are
given in Table 1. Selected cases are reported below.

Case 1
A 45-year-old woman had uneventful bilateral LASIK

for moderate myopia. A 160 �m plate was used with the
Automated Corneal Shaper� microkeratome (Bausch & Lomb
Surgical), and a Visx laser was used for the ablation. Postoper-
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Figure 1. (Rubinfeld) Survey sent to 50 refractive surgeons.From Washington Eye Physicians and Surgeons (Rubinfeld), Chevy
Chase, Maryland, Georgetown University Medical Center (Rubinfeld)
and Washington Hospital Center (Rubinfeld), Washington, DC; Min-
nesota Eye Consultants (Hardten) and University of Minnesota (Hard-
ten), Minneapolis, and Regions Medical Center (Hardten), St. Paul, atively, the patient’s left cornea developed mild to moderate
Minnesota; and Manhattan Eye, Ear and Throat Hospital (Donnen- diffuse lamellar keratitis (DLK) and epithelial ingrowth,
feld), New York, New York, USA; Bochner Eye Institute (Stein) and which were treated with topical corticosteroid drops, lifting
University of Toronto (Stein), Toronto, Ontario, Canada; Cullen Eye

the flap, and removing the epithelium. At 5.5 months, the
Institue, Baylor College of Medicine (Koch), Houston, Texas, and New

left eye remained somewhat myopic. The UCVA was 20/50York Eye and Ear Infirmary, New York Medical College (Speaker),
and the BSCVA, 20/20.New York, New York, USA; Hadassah University Hospital (Frucht-

An enhancement procedure was performed using thePery), Jerusalem, Israel; Greater Baltimore Medical Center (Kameen),
Baltimore, Maryland, and Pocono Eye Associates (Negvesky), East same microkeratome with a 180 �m plate to cut a deeper
Stroudsburg, Pennsylvania, USA. flap. After the microkeratome pass, a subtle, thin, opalescent

membrane was observed in the bed; it was carefully reposi-Presented in part at the annual meetings of the American Academy of
Ophthalmology and the International Society of Refractive Surgery, tioned without the use of saline solution and refloating. The
New Orleans, Louisiana, USA, November 2001. repositioning appeared satisfactory, and a small myopic laser

treatment was applied. The flap was then carefully replaced.None of the authors has a proprietary interest in any product mentioned.
The appearance of the flap under the operating microscopeReprint requests to Roy S. Rubinfeld, MD, Washington Eye Physicians &
was excellent, and the slitlamp examination 30 minutes afterSurgeons, Suite 950, 5454 Wisconsin Avenue, Chevy Chase, Maryland

20815, USA. surgery showed excellent flap position.

J CATARACT REFRACT SURG—VOL 29, DECEMBER 2003 2307



LIFT OR RECUT

Table 1. Summary of 12 cases with complications after flap recutting.

Plate Depth (�m),
Pre-LASIK Pre-Enhancement Suction Ring Size (mm) Post-Enhancement

Case MRx MRx Microkeratome (Initial Procedure/Enhancement) MRx

1 �8.00 �1.75 � 100 �1.75 �1.75 � 92 ACS 160/180 Pl �3.25 � 10

2 �3.50 sphere �2.25 sphere Hansatome 180, 9.5/180, 9.5 �1.50 �0.50 � 10

3 �8.50 �2.75 � 110 �0.50 �1.00 � 60 ACS 180/180 Too irregular to obtain

4 �8.50 sphere �5.00 �1.00 � 50 Unknown Unknown �5.50 �1.00 � 58

5 �6.25 �0.25 � 80 �1.00 sphere Hansatome 160, 8.5/180, 9.5 �0.25 �1.00 � 132

6 �6.00 �0.50 � 160 �1.25 �0.50 � 75 CB 160/180 �1.50 �1.50 � 155

7 �10.25 �2.50 � 100 �1.00 sphere Hansatome 160, 8.5/180, 9.5 �1.25 �0.50 � 5

8 �3.75 sphere �1.25 �0.50 � 135 Hansatome 160, 9.5/160, 9.5 �0.25 �1.00 � 135

9 �5.50 �0.75 � 13 �2.50 �1.25 � 171 Hansatome 160/160, 9.5 �0.25 �1.75 � 43
(initial procedure)/
ACS (enhancement)

10 �4.50 sphere �0.75 �1.25 � 40 Hansatome Unknown/180, 9.5 �1.50 �.75 � 170

11 �6.50 �1.00 � 90 �1.00 �0.75 � 85 Hansatome 180, 8.5/180, 9.5 �2.00 �1.50 � 45

12 �5.25 �0.75 � 15 �1.75 sphere Hansatome 180, 8.5/180, 9.5 �1.75 �3.50 � 105

One day after the enhancement procedure, a linear dis- myopia 12 months after the primary procedure. A new flap
continuity or crease was noted in the anterior corneal stroma, was created using the same microkeratome and plate, and
oriented obliquely and superotemporally on slitlamp exami- the same laser was used for the ablation. A subtle tag of
nation. The UCVA and BSCVA were 20/400. There was peripheral corneal tissue was noted at the time of the proce-
some flap edema, although the flap position was excellent. dure but did not appear clinically significant. Postoperatively,
Topical corticosteroids (prednisolone phosphate) were ap- the patient complained of poor vision in the right eye. The
plied every hour for several days. No significant improvement
in BCVA was noted during 1 week of this treatment. Two
weeks after the enhancement procedure, the flap was lifted
and attempts were made to reposition the thin lamellar tissue.
Despite the surgical procedure and continued treatment with
topical prednisolone phosphate, 19 months later the patient
had severe irregular astigmatism of 8.0 D (Figure 2) and a
UCVA of 20/40 with severe ghosting, diplopia, and extremely
poor subjective quality of vision. Slitlamp examination using
retroillumination (Figure 3) demonstrated a linear lamellar
discontinuity in the area of irregular astigmatism noted on
postoperative topography. The final refraction in the left eye
was plano �3.25 � 10, which yielded a poor-quality BCVA
of 20/40 to 20/30.

Subsequent attempts to surgically repair the patient’s
irregular astigmatism included flap elevation, removal of the
stromal sliver, and phototherapeutic keratectomy (PTK) (Fig-
ures 4 and 5), but there was no improvement in BSCVA.

Case 3
A 46-year-old woman had uneventful bilateral LASIK

for moderate myopia with an Automated Corneal Shaper
microkeratome using a 180 �m plate and the Visx Star laser. Figure 2. (Rubinfeld) Axial topographic map of Case 1 showing

severe irregular astigmatism after recutting for enhancement.The patient had bilateral LASIK enhancement for residual
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Table 1. (cont).

Timing of Enhancement Postop Post-Transection Final Final
(Mo) Complications Surgical Interventions UCVA BSCVA

5.5 DLK, ingrowth, irreg. astig. Flap relifting, tissue repositioning, tissue excision, PTK 20/40 20/30�2

7.0 Irreg. astig. None 20/30 20/30�3

12.0 Irreg. astig. Flap relifting, tissue repositioning � 2 20/200 20/200

12.0 Irreg. astig. None 20/400 20/60

6.0 Irreg. astig. None 20/50 20/25

13.0 Irreg. astig., ingrowth Flap relifting, removal of ingrowth 20/80 20/50

9.0 Irreg. astig. None 20/50 20/30

12.0 Irreg. astig., striae Flap relifting, hyperthermic treatment of striae 20/40 20/25

26.0 Irreg. astig. None 20/40 20/40

9.0 Striae None 20/60 20/50

22.0 Irreg. astig. None 20/60 20/60

5.0 Irreg. astig. None 20/50 20/30

BSCVA � best spectacle-corrected visual acuity; DLK � diffuse lamellar keratitis; Ingrowth � epithelial ingrowth; Irreg. astig. � irregular astigmatism;
MRx � manifest refraction; PTK � phototherapeutic keratectomy; UCVA � uncorrected visual acuity

UCVA and BSCVA were 20/200 with complaints of glare details are unavailable. Two and a half years after the enhance-
ment procedure, haze and scarring were visible in the leftand diplopia.

Slitlamp examination of the right eye with retroillumina- eye (Figure 8) and a linear discontinuity in the flap could be
seen on retroillumination slitlamp photographs. Topographytion through a dilated pupil revealed a 5.0 mm oblique ridge

in the center of the pupil. The flap in the right eye was lifted, revealed 8.0 D of irregular astigmatism over the visual axis
(Figure 9), and the patient’s subjective visual acuity remainedand a rolled edge of thin lamellar tissue was found in the

bed corresponding to the ridge seen on slitlamp illumination.
The edge was unrolled and the flap replaced and meticulously
repositioned. The patient’s vision did not improve, and the
ridge was present on retroillumination slitlamp examination
(Figure 6). Two weeks later, a second attempt was made to
smooth the bed in the right eye without success. Irregular
astigmatism was visible on topography (Figure 7). The Snel-
len visual acuity and subjective visual quality remained un-
changed. A rigid, gas-permeable (RGP) contact lens was
fitted, which provided the patient with 20/20 visual acuity.

Case 4
A 46-year-old woman had bilateral LASIK for moderate

myopia outside the U.S. The type of microkeratome and
laser were not known. Postoperatively, the patient had flap
edema and haze that were treated with prednisolone acetate
drops and sodium chloride 5% drops and ointment. The
edema and haze cleared but the left eye regressed; the BCVA
was 20/20 with �5.00 �1.00 � 50.

One year after the LASIK procedure, the surgeon recut
the flap and noted a “fillet” of tissue in the stromal bed, Figure 3. (Rubinfeld) Retroillumination slitlamp photograph of Case
which was noted to be “wrinkled” after the microkeratome 1. Note the discrete, semicircular discontinuity in the stroma (arrow)

caused by a sliver of stroma produced by recutting the flap.pass. Additional laser treatment was applied, although surgical

J CATARACT REFRACT SURG—VOL 29, DECEMBER 2003 2309



LIFT OR RECUT

Figure 5. (Rubinfeld) Surgical removal of lamellar stromal tissue de-Figure 4. (Rubinfeld) Lamellar sliver of stromal tissue found on eleva-
scribed in Figure 4 (courtesy of Lee T. Nordan, MD).tion of the flap in Case 1. This lamellar tissue was induced by recutting

the flap, and it could not be accurately repositioned (courtesy of Lee
T. Nordan, MD).

extremely poor. The UCVA was 20/400, and the BSCVA
was 20/60 with �5.50 �1.00 � 58. The patient complained
of severe glare, diplopia, and poor contrast and quality of
vision. An RGP contact lens improved the vision in this eye
to 20/30, but the patient was contact lens intolerant.

Case 6
A 37-year-old man had uneventful bilateral LASIK for

moderate myopia with a manual CB microkeratome (Moria)
using a 160 �m plate and the Visx Star laser. Thirteen
months postoperatively, an enhancement was performed in
the right eye for residual myopia. The surgeon recut the flap
with the CB microkeratome using a 180 �m depth plate.
The procedure was complicated by multiple lamellar slivers
involving the flap and bed. The patient was referred for
consultation and further management.

Three weeks after the complication occurred, the UCVA
in the right eye was 20/80 and the BSCVA was 20/60 with a
refraction of �0.25 �1.50 � 175. On slitlamp examination,Figure 6. (Rubinfeld) Retroillumination slitlamp photograph of folded
there appeared to be striae manifested by a few visible linesstromal sliver (arrow) under the LASIK flap in Case 3.
in the flap; these were thought to be slivers of displaced
corneal tissue. The flap was lifted, and an attempt was made
to reposition the corneal slivers. One week later, the BCVA
was 20/40� with a refraction of �1.75 �1.75 � 155.

Three and a half months later, a focal area of epithelial
ingrowth that extended 2.0 mm was noted. Over the next
9 months, the epithelial ingrowth progressed. At this time,
multiple focal areas of epithelial ingrowth extending to the
pupil were noted (Figure 10). The outer flap edge was lifted
in the operating room, but the epithelial cells were not located
at this interface (Figure 11). The flap was then repositioned.
One month later, the patient was brought back to the op-
erating room and the inner flap edge was lifted and the
epithelial cells gently removed with a spatula. One monthFigure 7. (Rubinfeld) Axial topographic map of irregular astigmatism

in Case 3 induced by flap recutting. later, a relatively clear interface was noted but the BSCVA was
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Figure 8. (Rubinfeld) Slitlamp photograph of haze present in cornea Figure 9. (Rubinfeld) Axial topography demonstrating 8.0 D of irreg-
of Case 4 2.5 years after a microkeratome transected the original flap ular astigmatism caused by recutting the flap in Case 4.
plane during recutting for enhancement.

20/50 with �1.50 �1.50 � 155. The patient complained of Nine months postoperatively, an enhancement was per-
glare, diplopia, and poor quality of vision. One year later, formed for residual myopia by cutting a new flap using the
the BSCVA remained 20/50 secondary to irregular astigma- Hansatome with a 180 �m plate and a 9.5 mm suction ring.
tism. The patient is considering a lamellar graft. Upon elevating the flap, the surgeon noted separation of a

shallow flap from the deeper flap, creating 2 corneal flaps.
Case 7 The thin interface flap was repositioned carefully (Figure

A 30-year-old man had bilateral LASIK for moderate 12), and excimer laser ablation was performed. After saline
to high myopia. The procedures were performed using a irrigation and repositioning with Weck-cel� sponges (Med-
Hansatome� microkeratome (Bausch & Lomb Surgical) with tronic Solan), the superior flap was laid down on top of the
an 8.5 mm ring and a 160 �m plate. The ablation was interface lamellar tissue. A bandage contact lens was applied
performed with a Nidek excimer laser. and left in place for 3 days.

Figure 10. (Rubinfeld) Slitlamp photograph of multiple focal areas Figure 11. (Rubinfeld) Operating microscope photograph taken
after lifting the outer flap to remove epithelial ingrowth in Case 6. Theof epithelial ingrowth extending to the pupil in Case 6.
epithelial cells were not located at this interface. Folds (closed arrow)
in a stromal sliver of recut tissue were discovered instead. The open
arrow indicates the edge of the lamellar sliver of stromal tissue.
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Figure 12. (Rubinfeld) Operating microscope photograph of thin, Figure 13. (Rubinfeld) Retroillumination slitlamp photograph of inter-
face folds (arrows) visible in the transected flap in Case 7.irregular sliver of stromal tissue observed after recutting the flap for

enhancement in Case 7. The surgeon was attempting to reposition the
thin lamellar tissue.

revealed marked irregular central corneal astigmatism (Figure
14). Twenty-four months post enhancement, the BSCVA in

Ten weeks after the enhancement procedure, the patient
was referred for consultation. He complained of glare, light
sensitivity, and poor quality of vision with spectacle correc- the right eye remained 20/40� with a correction of �0.25
tion. The UCVA was 20/50, and the BSCVA was 20/30�2 �1.75 � 43 and the topography continued to demonstrate
with �1.25 �0.50 � 5. On retroillumination, interface a highly irregular central corneal surface.
folds were visible in the transected flap (Figure 13); corneal
topography showed irregular astigmatism. The patient con- Refractive Surgeon Survey
tinued to have difficulty with night driving and was fit with Fifty refractive surgeons were surveyed about their en-
an RGP contact lens that improved the BCVA to 20/20�

hancement techniques and experience. Twenty-eight sur-
and improved but did not eliminate the glare. geons responded, and these results are presented in Figures

15 to 19. On average, the surgeons recut flaps 18% of the
Case 9 time in 1998; this was reduced to 1% in 2002. The major

A 39-year-old white woman had uneventful bilateral
LASIK for high hyperopia with a Technolas 116 laser
(Bausch & Lomb Surgical). An Automated Corneal Shaper
microkeratome with a 160 �m plate was used. Twenty-six
months postoperatively, the UCVA in the right eye had
regressed to 20/50 with residual hyperopic astigmatism.

An enhancement procedure was performed in the right
eye using a 160 �m plate on a Hansatome microkeratome
and a 9.5 mm suction ring. After the microkeratome pass,
the flap was lifted with a spatula and a thin piece of free
tissue approximately 1.0 mm wide was seen; it had folded
edges extending peripherally outside the pupil. The edges
were repositioned with a spatula, and the laser procedure
was started. During laser application, a piece of free tissue
suddenly dislocated from the central region of the stroma
and disappeared from the field, apparently as a consequence
of the laser shock wave. The flap was then repositioned
without complication.

Following enhancement, the BSCVA was reduced to Figure 14. (Rubinfeld) Axial topography demonstrating marked ir-
regular central corneal astigmatism in Case 9.20/50 with �1.00 �1.00 � 10. Computerized topography
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Figure 15. (Rubinfeld) Mean percentage
of recutting and lifting enhancement proce-
dures performed in 1998 and 2002 by sur-
vey respondents.

Figure 16. (Rubinfeld) Reasons survey
respondents had changed their percentage
of recutting and lifting procedures from 4
years earlier.

Figure 17. (Rubinfeld) Percentage of
survey respondents who had experienced
a severe problem when lifting or recutting
a flap.

reasons for changing from recutting to lifting were personal they currently often made an initial flap that was large enough
for hyperopic or myopic treatment. Of the respondents, 13%complications with the recutting technique, discussions with

other surgeons who had experienced complications with the had encountered a severe problem with a flap lifting enhance-
ment and 30% with a recutting enhancement, while mostrecutting technique, or the ability to enhance again by lifting

the flap if needed. In 1998, most surgeons did not create an had not encountered a problem with either technique. Some
surgeons in the study had successfully lifted flaps 9 years afterinitial flap large enough for a hyperopic enhancement if they

were treating a myopic eyes; however, most indicated that primary LASIK.
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Figure 18. (Rubinfeld) Percentage of
survey respondents who made the initial flap
large enough to lift for myopic and hyperopic
enhancements in 1998 and 2002.

Figure 19. (Rubinfeld) Latest time sur-
vey respondents successfully lifted a lamel-
lar flap for enhancement.

There are scattered reports of complications involvingDiscussion
fragmented or transected flaps during recutting for en-Although lamellar refractive surgery is nearly 50 years
hancement,8,17,18 including 1 case of “flap maceration”old, it remains a field in evolution. Techniques, indica-
and flap loss.15 This paper is the first reported seriestions, and instrumentation should be and are constantly
of vision-threatening complications associated with flapundergoing change and reevaluation to produce the best
recutting for LASIK enhancement.possible results. This process of continuous improvement

Several factors predispose to serious flap complica-in outcomes and safety is important in all fields of surgery
tions during recutting for enhancement. Foremost isbut is perhaps even more critical in elective procedures
the lack of reproducibility of corneal flap thickness,such as LASIK.
even when the same type of microkeratome is used.19–22

Laser in situ keratomileusis enhancement is a com-
In one study, the mean flap thickness produced by amonly performed procedure. Many investigators have
single microkeratome was 120.8 � 26.3 �m. Withsuggested that it might best be accomplished by recutting
variability of this magnitude, using a depth plate ora new flap 3 to 12 months after the original procedure.1–11

setting 20 �m deeper for the second flap does notCurrently, the timing and choice of enhancement tech-
guarantee that transection of the original flap plane willnique are areas of controversy in lamellar refractive sur-
not occur. In some cases, deeper plates or settings maygery. Studies to determine the optimum approach to
not be available for recutting a second flap. Even if theenhancement have been performed12–16 and are underway.
actual cut is 20 �m deeper than the first, it is possibleAs more and more enhancements are performed, the

question of whether to lift or recut becomes critical. to disrupt the shallower lamellae.
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Also, various vector forces make transection of the
original plane possible when a different microkeratome
is used for the recut.18 Another factor that contributes
to variability in the depth of the microkeratome cut is
the intensity and duration of microkeratome suction.23

Corneal curvature and corneal thickness19 as well as
surgeon translational velocity and turbine velocity24 also
affect the cutting depth of microkeratomes. The depth
of cuts in the first eye are reported to be deeper than
those in the second eye.25 The net result of these multiple
variables is an inherent risk for flap transection during
recutting with all available mechanical microkeratomes.

In addition to these concerns, we believe there are Figure 20. (Rubinfeld) Slitlamp photograph of correct placement of
a recut incision. The recut flap incision (lower arrow) is peripheral to theother compelling reasons to avoid recutting flaps for
initial flap incision (upper arrow) (courtesy of Stephen G. Slade, MD).enhancement whenever possible. In a recent study,16

lifting the original flap yielded statistically significantly
better uncorrected vision and refractive stability 1 year

mine in which plane or lamellar incision the cells areafter enhancement than recutting a new flap. Even if
located, as in Case 6. Similar confusion can result whenlifting and recutting provided the same refractive results,
striae occur in an eye that has been recut for enhance-one means of choosing the better approach for patients
ment. It may not be apparent in which lamellar flapneeding enhancement might involve assessment of the
plane the striae are present, as illustrated in anotherseverity of the intraoperative and postoperative compli-
case in this series.cations associated with each of these surgical options.

In all our cases (with the possible exception of CaseThe potential complications of recutting flaps, as our
3), all appropriate guidelines for safe flap recutting werereport demonstrates, include transection of the original
observed. These include using a deeper plate on thelamellar plane with potentially sight-threatening loss of
same type of microkeratome when possible, waiting atBCVA. Transecting a flap is virtually impossible with
least 5 months after the primary procedure, and startingblunt dissection compared with the use of a microkera-
the cut “outside” the original flap, ie, between the firsttome blade. Potential problems associated with lifting
cut and the limbus (Figure 20). Despite adherence toflaps include the increased risks for epithelial ingrowth
commonly accepted guidelines by expert surgeons, theseand DLK. It is also possible that subepithelial fibrosis,
prudent precautions did not prevent recut complica-tearing the flap, and striae may occur at a higher rate
tions that resulted in persistent loss of BCVA.with lifting than with recutting, although these theoreti-

In rapidly evolving fields such as lamellar refractivecal concerns have not been demonstrated. The key issue
surgery, it is not uncommon for leading surgeons tois that most complications that may occur with flap
modify their techniques before publication of scientificlifting are generally reversible, self-limited, or treatable.
papers or texts in a process of continuous evolution.Another reason lifting may be preferred over recut-
The results of our survey demonstrate this evolution inting is the possibility of future enhancements. A signifi-
that most respondents did not recut flaps or they hadcant number of patients having an enhancement may
shifted their preferred enhancement technique from re-desire additional future surgery. If 2 lamellar planes
cutting to lifting (Figure 14). If lifting flaps wheneverhave been cut, it may be difficult for the surgeon to
possible is preferable to recutting, several implicationsdetermine which flap to lift in the next surgery. This
follow. First, as many of the surveyed surgeons de-likely increases the risk for buttonholing the flap or
scribed, flaps for most primary LASIK flaps should belamellar transection upon lifting a flap that has been
large enough to allow the possibility of future hyperopicrecut. Similarly, confusion can result if epithelial in-
enhancement without the need for recutting. Althoughgrowth develops in an eye that has been recut for LASIK

enhancement. It can be difficult or impossible to deter- these larger flaps may carry a higher risk for bleeding
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from neovascularization, induce more dry-eye symp- occur. Second, if it does occur, it may be so subtle and
nearly invisible that careful, highly experienced surgeonstoms, or be more difficult to lift many years after

LASIK,8 we believe these risks are outweighed in many may be initially unaware of the problem. Finally, if flap
transection does occur, we recommend that the loosecases by the risks of recutting. As a corollary to this, in

patients with preexisting flaps less than 9.0 mm in tissue segment be carefully replaced and repositioned
if possible and further ablation be postponed, althoughdiameter, it may be preferable to perform hyperopic

enhancements by lifting the flap and using small optical it is not possible to determine whether doing so in our
series would have altered the outcomes.zones. Also, if recutting flaps is to be avoided, enhance-

ments should be performed in a timely manner to mini- If it is not possible to smoothly reposition loose
tissue segments caused by recutting, removal of the extramize the need to lift flaps several years postoperatively.

Certain surgical techniques may optimize the suc- segment may prevent an elevated area in the region
of the loose tissue segment. Typically, the cornea willcess and reduce the risks of flap lifting. These include

marking the flap edge at the slitlamp with a Sinskey- remodel depressed areas more smoothly than elevated
areas through epithelial hyperplasia. It may also be safertype hook and controlled tearing or capsulorhexis of the

flap, taking care to produce clean edges with minimal to avoid lifting a recut flap by sweeping a spatula under
it, which may dislodge a sliver of transected tissue. Aepithelial disruption. Instilling a saline solution in the

interface, similar to what the surgeon routinely uses for forceps might be used more safely to lift a recut flap
by its edges. Similarly, great care should be used whenthe microkeratome pass, may help reduce friction and

improve the blunt lamellar dissection, especially in older introducing an irrigation cannula under a recut flap.
While we believe, based on the information pre-flaps. Postoperative bandage contact lenses may also

be helpful. sented, that lifting flaps for enhancement is generally
preferable to recutting flaps, each patient and surgeonIf lifting for enhancement is found to be generally

preferable to recutting after future analysis in large is different. This remains an individual choice to be
made based on the available information and discussionmulticenter prospective trials, there will still be indica-

tions for recutting when lifting is not possible. These with the patient to provide the optimal results in
each case.include a previous incomplete or thin flap, a primary
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