
With Laser Assisted In-Situ
Keratomileusis (Lasik) having
established itself on the refrac-
tive surgery frontier, we have
come to recognize the poten-
tial fatalities associated with it
and effective management of
the same. With the advent of
the Excimer laser we have
come to expect micron preci-
sion in our pursuit of
emmetropia. The Excimer
laser is inherently non-
homogenous and various

beam shaping techniques have
been used to address the same.
[Gulani AC. “See & Watch the
invisible Excimer laser in Lasik”-
ASCRS, Boston. May 2000]

Preventive efforts and atten-
tion to detail was never more
applicable than in this micron-
precisive surgery. It is impor-
tant to therefore shed our rou-
tine surgical complication
nomination and adapt to the
present era of “Micron think-
ing” and analysis.

In this direction, I have pro-
posed a new classification to
summarize. nominate and bet-
ter comprehend Lasik compli-
cations. [Gulani AC. “New
Stratified Classification System
for Lasik Complications”. AAO.
Orlando, Oct 1999]

We need to visualize the
Lasik tissue components as
comprising of three basic
tiers (Levels):

The Corneal
section implies
the corneal flap
prepared by the
microkeratome
pass and compris-
es of the corneal
flap and hinge.
The hinge is the
portion of the flap
by which it is
attached to the
remaining corneal
bed and over-
turned upon to
expose the under-
lying stromal bed:

The Ablation bed is the
exposed stromal bed following
the preparation of the corneal
section and is the template for
Excimer laser sculpting.

The Interface is the poten-
tial ara between the reposi-
tioned corneal flap and the
stromal bed following Excimer

laser ablation.
The various corneal compli-

cations of Lasik have been
assigned to their respective
level of affliction in the cornea.

The 3-Tier Classification
gives a comprehensive, yet
lucid visualization of the Lasik
corneal complications. It can
also be updated periodically as
we encounter newer compli-
cations in our ongoing educa-
tive endeavor to achieve
emmetropia using Lasik. 

The corneal complications
arising following Lasik were
qualitatively designated to their
respective levels in the three tier
Classification form, eg.

Level I  (Corneal Section)
Flap: Epithelial tear
Hinge: Burn

1. Corneal section (Level I) 2. Corneal Section (Level II)

3. Stromal bed (Level III)
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Herpes Keratitis After LASIK Sutured Complete CAP

Toxic Interfacitis

Metallic Debris in Interface

Level 2  (Interface):
Epithelial Ingrowth
Toxic Interfacitis

Level 3  (Ablation Bed):
Central Island
Decentration

The allocation of corneal complica-
tions of Lasik to the described three
layers (tiers) has opened the door to a
new way of understanding and analyz-
ing the complications both, from a
diagnostic as well as management
point of view. 

[Gulani AC. “Lasik Complications and
Management Guides”. Can Ophth Society
meeting. Vancouver, June 2000] This also
lays down the groundwork and initia-
tive for further improving the existing
corneal topography machines to pro-
vide more anatomically specific topo-
graphic information with respect to the
affected layers rather than a summa-
rized report of the entire anterior
corneal surface.

Thus, once we recognize the compli-
cation to be at a specific layer in the
corneal section we could attain layer-
specific topographic information and
thereby  effectively manage that partic-
ular level without affecting the whole
tissue component empirically.

Microkeratome related complications are
a sum total of meticulous unit assembly
along with a steep learning curve. It has
been undoubtedly proved that increased
experience with the microkeratome is relat-
ed to a decrease in the complications associ-
ated with the same. The complications asso-
ciated with the use of the microkeratome in
Lasik are tabulated below along with their
management strategies.

Central Island

Beam Homogeneneity Check.
Aluminum Foil



LASIK

EPITHELIAL
INGROWTH

GULANI 3-TIER CLASSIFICATION

EPITHELIAL INGROWTH

BUTTON HOLES/EPITHELIAL TEARS/THIN  FLAPS/ INCOMPLETE FLAPS
IRREGULAR FLAPS/LARGE FLAPS/SHORT FLAPS/FREE CAPS:

ETIOLOGY CHECK MANAGEMENT

ETIOLOGY CHECK MANAGEMENT

LASIK



EPITHELIAL INGROWTH

Epithelial Ingrowth, Pre-Cryotherapy,

Epithelial Ingrowth, Post-Cryotherapy, (1 Month)

The 2-3-4 Rule:
Ingrown epithelium involves 2 kinds of tissue:
1. Epithelium   2. Scariform tissue

Epithelial ingrowth requires 3 factors to present itself:
1. Source of surface epithelium
2. Surface deficit: that is, abrasion, ulcer, epithelial defect, edge fistula, etc.
3. Space to grow into; such as the lamellar flap or pre-existing incisions in the 

cornea from radial keratomy or other procedures, which allow epithelial cells 
to track along their path of least resistance.

Epithelial ingrowth involves 4 surfaces:
1. Stromal bed    2. Underside of the corneal flap    3. Flap edge    4. Flap hinge

Diagnosing Epithelial ingrowth is not difficult,
the decision of WHEN to intervene, is:

In order to address this concern and also with
a desire to standardize the management proto-
col, I have proposed intervention criteria based
on the qualification of Clinically significant
epithelial ingrowth [Gulani AC. “New Criteria
and Management Protocols for epithelial Ingrowth
in Lasik”. ESCRS. Amsterdam. Sept, 2001]. As per
the proposed system, epithelial ingrowth is of
clinical significance by three criteria ie. Visual,
Tectonic and Progression criteria.

Having confirmed the Epithelial ingrowth to be
Clinically Significant, the management can be
designed based on Site and Extent of involvement.

Thus by the proposed protocol,focal growths in
the center can be managed by the ND-YAG laser
(Avalos G); Focal growths in the periphery, espe-
cially in the presence of previous Radial
Keratotomy incisions (Where re-lifting the flap is
dangerous since it may result in multiple pieces of

Intervention Criteria Chart

Management Protocol Chart

the corneal flap) can be treated with surface
Cryotherapy wherein the incisions can be used
to our advantage in milking out the epithelium.
Re-lifting the corneal flap and debriding the
epithelium is of course the most effective and
definite way of removal of epithelial ingrowth
keeping the 2-3-4 rule in mind and addressing

the same. Here I’d like to add that partial or
pocket dissection is not to be
undertaken(Unless it only involves the periph-
ery Imm of the flap) since it can cause the fol-
lowing problems:

1.  Torque and Irregular astigmatism 
2.  Track for recurrence


