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ARTICLE INFO ABSTRACT

Keywords:

Purpose: To report a case with full thickness corneal laceration behind the intact LASIK flap after blunt trauma.

LASIK Observations: A 48-year-old man with a history of LASIK surgery was hit by a shovel. Slit-lamp examination

Blunt trauma

Anterior segment optical coherence
tomography

Corneal rupture

showed 4+ corneal edema. The anterior chamber (AC) was deep and the Seidel test was negative. Uncorrected
distance visual acuity (UDVA) was hand motion. A more accurate evaluation was performed with an anterior
segment optical coherence tomography (OCT) and it was found that the paracentral corneal tissue was ruptured

while the flap remained completely intact. Under the surgical procedure, the rupture site was sutured, and then
the flap was replaced, and two U-shaped sutures were performed to ensure the flap stability. Three months after
surgery, corrected distance visual acuity (CDVA) was 9/10 decimal with a manifest refraction of +1-3 x 60°.

Conclusions and importance: In a traumatic post-LASIK eye, the posterior part of the flap should be carefully
evaluated. The role of the OCT device in the diagnosis and management of complication is also very valuable.

1. Introduction

Laser in situ keratomileusis (LASIK), first approved in 1999, is one of
the most common refractive surgery procedures today due to its effec-
tiveness, visual recovery and refractive stability.! Despite these advan-
tages, there are always concerns about the consequences of trauma to
the eyes that have undergone LASIK surgery. Flap dislocation,” diffuse
lamellar keratitis,” flap striae,” partial unfolding,” epithelial ingrowth®
and corneal rupture’ are among the side effects reported following
post-LASIK eye trauma. We report a case in which the full thickness
corneal laceration occurred behind the intact LASIK flap following blunt
trauma.

2. Case report

A 48-year-old man was hit by a shovel and this incident decreased his
left eye vision three days later. He had a history of LASIK surgery 17
years ago. At an ophthalmological center, he was diagnosed with an
endothelial dysfunction after blunt trauma and prescribed NaCl 5% drop
(Natrisalt, Sina Darou Pharm. Co., Tehran, Iran) every 6 hours and
ointment for nights, betamethasone 0.1% drop (Betasonite, Sina Darou
Pharm. Co., Tehran, Iran) every 4 hours, timolol 0.5% drop (Optimol,

Sina Darou Pharm. Co., Tehran, Iran) every 12 hours. Ten days later, due
to the ineffectiveness of the prescribed drugs, the patient came to our
clinic. Although LASIK surgery information was not available, the
thickness of the flap in fellow eye indicated that LASIK was performed
with a microkeratome. Uncorrected distance visual acuity (UDVA) was
hand motion (HM) and intraocular pressure (IOP) was 6 mmHg
measured by Goldmann applanation tonometer. The written informed
consent was signed by the patient to have the case details and any
accompanying images published. Examination of the slit-lamp showed
4+ corneal edema (Fig. 1-a). The anterior chamber (AC) was deep and
the details inside were not visible. The Seidel test was negative. The
pupil was round and reactive to light and the crystalline lens looked
clear. The retinal examination was unremarkable. Anterior segment
optical coherence tomography (OCT) (Optovue, Fremont, CA, USA)
revealed corneal rupture underneath the LASIK flap associated with
double chamber formation (Fig. 1-C). As the cornea ruptured, a
communication path formed between the AC and the area under the
LASIK flap. In other words, a double chamber was created. Corneal to-
mography (Pentacam HR, Oculus Optikgerate, Wetzlar, Germany) was
also taken. The central corneal thickness (CCT) and the amount of
corneal astigmatism were 1527 pm (Fig. 1-D) and 6 diopters (Fig. 1-E),
respectively.
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The next day under general anesthesia, the flap was gently lifted and
the site of the rupture underneath the flap involving the residual stromal
bed was closed using 10-0 nylon sutures and then the flap was reposi-
tioned in place and was secured using 2 U-shaped sutures. At the end of
the surgery, a contact lens was placed. The surgical procedure is shown
in Fig. 2.

The day after surgery, corrected distance visual acuity (CDVA) was
1/10 decimal with a manifest refraction of +3-6 x 70°. On slit-lamp
examination, the anterior chamber was deep and showed one plus
cell. The flap was well-attached, aligned without striae. Postoperative
topical medications included ciprofloxacin 0.3% (Ciplex, Sina Darou
Pharm. Co., Tehran, Iran) one drop every 4 hours for a week and beta-
methasone 0.1% (Betasonite, Sina Darou Pharm. Co., Tehran, Iran) one
drop every 4 hours tapered over one month. Three days later, the contact
lens was removed and two weeks later, the U-shaped sutures were
removed.

On examination three months after surgery, sutures were in place
and the cornea was completely clear (Fig. 3-A). AC was deep and clear.
OCT imaging was performed to show the absence of fluid behind the flap
(Fig. 3-B). CDVA was 9/10 decimal with a manifest refraction of +1-3 x
60°. Due to reduced amount of astigmatism (Fig. 3-E) and preventing
ectasia, the sutures underneath the flap were not removed.

3. Discussion

After LASIK surgery, the epithelial layer begins to regenerate at the
flap border. This process continues over several weeks with the forma-
tion of a collagen scar at the flap margin between the incised edges of the
Bowman layer.® There are two types of responses to stromal wound
healing after LASIK: One response is the hypercellular fibrotic scar at the
flap wound margin that holds the flap in place, and the other one is the
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hypocellular primitive scar in central/paracentral lamellar wound.' The
primitive scar forms without the incised collagen lamellae reconnecting
and restores only 2.4% of the strength of the normal corneal stroma. Flap
wound margin heals more completely and achieves an average of 28.1%
of normal stromal strength.' In a study, the force required to cause
corneal rupture in LASIK and normal cadaver eyes was investigated
using a trauma delivery device. It has been shown that there is no sig-
nificant difference between the energy required for rupture of LASIK and
normal eyes,” and rupture occurs similarly in the limbal and cor-
neoscleral locations in these two groups.'’

Literature shows that corneal rupture after blunt trauma is relatively
rare in post-LASIK eyes, unlike radial keratotomy (RK) eyes. Cheung
et al. report corneal rupture following blunt trauma in which the pa-
tient’s cornea had a history of post-LASIK ectasia, the anterior chamber
was flattened, the aqueous humor leaked out of the eye, and the corneal
rupture was in the paracentral area underneath the LASIK flap.”
Although in our patient, a similar rupture site occurred in the para-
central area of the stromal bed, our reported case has significant dif-
ferences. There was no leakage of fluid outwards in our case; the fact the
cornea did not have ectasia should have played significant role on that.
Patient management has also been different. In Cheung’s study, a thin
layer of cyanoacrylate glue was used over a large area along the inferior
flap edge and a bandage contact lens was placed, but because the AC was
flattened again, the patient underwent penetrating keratoplasty (PK)
surgery. Although lifting the flap and suturing the posterior corneal
rupture, is a more appropriate approach, it was not used in Cheung’s
study. Because it was believed that the ectatic posterior cornea was too
thin to retain sutures.

To the best of our knowledge, there has been no report of full
thickness corneal rupture behind a LASIK flap following blunt trauma.
This case was reported to show a careful examination of the LASIK eyes
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Fig. 1. Preoperative examination. A) Slit-lamp image, B) OCT image and observation of fluid accumulation under the LASIK flap, C) OCT image and observation of
corneal tissue rupture in the paracentral area and flap tissue remaining intact, D) Map and specifications of corneal thickness, E) Map and specifications of corneal

keratometry from corneal tomography measurement.
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Fig. 2. Surgical steps. A) Separation of the edge of the LASIK flap using needle, B) Observation of fluid leakage, C) Lifting the flap, D) Observing the corneal rupture
underneath the flap (rupture length is about 4 mm) and the position of the flap hinge in the superior (the flap is completely intact), E) Suturing the rupture site and
replacing the flap, F) Perform two U-shaped sutures for flap stability.
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Fig. 3. Three-month postoperative examination. A) Slit-lamp image, B) OCT image and observation of the absence of fluid under the LASIK flap, C) OCT image and
observation of the flap sticking to the underlying tissue, D) Map and specifications of corneal thickness, E) Map and specifications of corneal keratometry from
corneal tomography measurement.

with trauma is necessary to diagnose and manage the complication. Both Patient consent

the flap and the residual stromal bed should be evaluated. Examination

with the slit-lamp can determine the effect of the trauma on all or part of The written informed consent was signed by patient to have the case
the corneal tissue. However, sometimes the damage to the eye may details and any accompanying images published.

cause severe edema and opacity in the cornea so it is not possible to

examine the entire thickness of the cornea with this device. In such Funding

cases, the use of OCT imaging will have a high diagnostic value.
No grants or funds were received for this study.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ajoc.2022.101419.
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