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Wound healing at the LASIK flap edge

Figure 7  Fluorescence microscopy of the LASIK flap edge at 1 week
(A), 3 weeks (B-D), and 6 months (E) post-surgery. All images are
oriented with the corneal periphery to the left. (A) Co-localisation of
f-actin (red; phalloidin) and nuclei (blue; Hoechst) demonstrating
elongated cells with a prominent f-actin expression (curved arrows).
These cells stretch from the underlying and peripheral stroma to align in
a wound repair zone, located between the incisional breaks in the
basement membrane (arrowheads). (B-D) Serial cross sections stained
for f-actin (B; red), ED-A fibronectin (C; red), a-SMA (D; red), and
counterstained for nuclei (blue). Note the coinciding expression of f-actin
and ED-A fibronectin in the wound repair zone as well as the expression
of «-SMA in a minor part of this zone. (E) DTAF stained (green) cornea
(counterstained for nuclei; blue) demonstrating a large unstained region
peripheral to the flap edge (arrow). By contrast, only minimal deposition
of new tissue is observe(?at the LASIK interface (arrowhead). At all time
points, the epithelium covering the wound repair zone and the flap edge
is hyperplastic (as seen on the right side of the images), contrary to 1ﬁe
normal epithelium in the adjacent regions (as demonstrated on the left
side of the images). Straight arrows indicate the position of the flap
edge. Bar indicates 100 pm.

detected in the corneal stroma next to the flap edge. The
expression included TGF- receptor II (which is mandatory
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Figure 8 Immunohistochemistry of the LASIK flap edge (arrows)
demonstrating the expression of TGF-B1 (A; red) and TGF-B2 (B; red) at
4 days, and TGF-B2 (C; red), TGF-BRIl (D; red), and CTGF (E; red) at
2 weeks post-surgery. All sections are counterstained for nuclei (blue),
and oriented with the corneal periphery to the left. (C-E) Represent serial
cross sections. Bar indicates 100 pm.

for TGF-f signal transduction) in the keratocytes, and TGF-
B1, TGF-B2, and CTGF between the basement membrane
breaks from day 2. Overall, these findings suggest that TGF-f
receptor II is upregulated in the keratocytes concurrent, with
the release of TGF-f into the corneal stroma. The localised
expression of TGF-f signalling molecules at the LASIK flap
margin persisted for at least 3 weeks and was not detected by
6 months. The activation of TGF-B may account for the
observed myofibroblast transformation at week 3, in accor-
dance with previous studies.' ***” Moreover, the observed
expression of ED-A fibronectin has been reported as essential
for a-SMA expression.” Myofibroblasts are known to cause
wound contraction following, for example, full thickness
incisional wounds and radial keratotomy, leading to changes
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in corneal curvature.””' Thus, the present finding of
myofibroblasts at the LASIK flap edge may indicate an active
wound contraction in the region. The slit lamp detectable
changes in the width of the peripheral circumferential band
(Fig 2E) support this interpretation. Speculatively, such
wound contraction may lead to tightening and flattening of
the LASIK flap contributing to changes in the postoperative
corneal refraction (possibly a relative hyperopic shift).

Besides the ability to induce myofibroblast transformation,
TGF-B1 and TGF-B2 are generally accepted as fibrogenetic
growth factors.”” >* Also the importance of CTGF (a presumed
downstream mediator of TGF-B)**** for the development of
fibrosis has previously been recognised.” > In the present
study, the stromal expression of TGF-f1, TGF-f2, and CTGF
indicate that all of these growth factors are involved in the
fibrotic wound repair. The strict localisation of fibrosis
peripheral to the LASIK flap edge, contrary to the minimal
fibrosis below the entire flap, suggests that the LASIK
interface in the rabbit cornea never heals. These findings in
rabbits provide a structural explanation for the clinically
observed lack of post-LASIK wound healing that allows the
corneal flap to be separated from its stromal bed for an
indeterminate time after surgery.”” Since the rabbit cornea
otherwise is known to heal aggressively (following, for
example, photorefractive keratectomy or a penetrating
wound),>*”* LASIK provides an interesting model for study-
ing the basic regulation of corneal wound repair and the
development of fibrosis. Further insight into these important
aspects is required to improve the outcome of LASIK and
other corneal refractive surgical procedures.
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