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Abstract

Laser in situ keratomileusis (LASIK) provides predictable refractive outcomes, but clinically silent epithelial basement
membrane dystrophy (EBMD) may become apparent during flap creation and lead to epithelial sloughing, delayed epithelial
recovery, and postoperative ocular surface instability. This case report describes the management of a 30-year-old man with
bilateral moderate myopia and astigmatism who underwent microkeratome-assisted LASIK after a routine preoperative
examination showed no corneal epithelial abnormalities. The baseline Ocular Surface Disease Index score was 6, tear breakup
time was 7 seconds in the right eye and 8 seconds in the left eye, and anterior-segment optical coherence tomography showed
tear meniscus heights of 304 and 299 micrometers, respectively. During flap repositioning, the epithelium demonstrated
abnormal mobility, folding, and focal sloughing. On postoperative day 1, the right eye had uncorrected visual acuity of 0.6-0.7,
diffuse epithelial edema, and a central epithelial defect; the left eye had uncorrected visual acuity of approximately 1.0.
Subconjunctival dexamethasone was administered because of the risk of diffuse lamellar keratitis. At 1 week, persistent grade
1-2 epitheliopathy and early epithelial ingrowth were observed. Treatment was supplemented with three weekly bilateral
subconjunctival injections of 1% low-molecular-weight sodium hyaluronate, followed by monthly injections, together with
topical corticosteroids and hyaluronic-acid lubricants. During follow-up, epithelial staining decreased, epithelial morphology on
optical coherence tomography became more uniform, visual acuity remained stable, and subjective discomfort improved. At 2
months, the Ocular Surface Disease Index score decreased to 3, Schirmer test values increased to 26 and 28 mm, tear breakup
time increased to 9 and 10 seconds, and tear meniscus height increased to 476 and 504 micrometers. This case suggests that
multimodal regenerative therapy including subconjunctival low-molecular-weight sodium hyaluronate may support corneal
epithelial recovery after intraoperative manifestation of EBMD during LASIK; controlled studies are required to determine
efficacy.
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1. Introduction

Laser in situ keratomileusis (LASIK) is one of the most fre-
quently performed keratorefractive procedures worldwide [1].
Despite careful patient selection and detailed preoperative as-
sessment, unusual intraoperative findings and atypical postop-
erative recovery may still occur. Post-refractive ocular surface
disturbance, including tear-film instability and dry-eye symp-
toms, is among the most common early complications and
may delay epithelial recovery [13]. Certain corneal disorders,
including epithelial basement membrane dystrophy (EBMD),
may remain asymptomatic and become clinically apparent
only after surgical manipulation.

EBMD is the most common anterior corneal dystrophy,
with an estimated prevalence of 2%-6% in the general popu-
lation [2]. It is characterized by an abnormal basement mem-
brane protruding toward the epithelium and epithelial micro-
cysts [3]. These histologic abnormalities are often clinically
silent, which complicates timely diagnosis. In symptomatic
cases, recurrent corneal epithelial erosions may develop [4].

Patients with EBMD have reduced epithelial adhesion and
are predisposed to epithelial displacement or sloughing during
corneal flap creation [5]. Abnormal hemidesmosome develop-
ment and deficient anchoring fibrils weaken epithelial attach-
ment and increase the risk of recurrent erosions [6]. Only a
limited number of reports describe EBMD becoming manifest
during or after keratorefractive surgery [5, 7, 8, 14].

One regenerative approach used in Belarusian ophthalmic
practice is subconjunctival administration of a 1% structured
solution of low-molecular-weight sodium hyaluronate
(LMW-NaHA; “Gial-In”, HyalSyn Technology, Belarus).
Previous clinical and experimental work has reported poten-
tial benefit in chronic dystrophic corneal disease and ocular
surface dysfunction [9, 10].

Hyaluronic acid is a glycosaminoglycan composed of re-
peating D-glucuronic acid and N-acetylglucosamine units. It
is present predominantly in the extracellular and pericellular
matrices and contributes to tissue hydration, viscoelasticity,
cell signaling, cytoskeletal regulation, and the expression of
genes involved in proliferation and differentiation [4, 11]. Hy-
aluronic acid is also involved in proteoglycan supramolecular
assembly and in the activation, migration, and differentiation

of progenitor cells [11]. The present report describes corneal
epithelial recovery after intraoperative manifestation of previ-
ously silent EBMD during LASIK and the subsequent use of
a multimodal regimen including subconjunctival LMW-
NaHA.

2. Case Presentation

2.1. Patient and Preoperative Examination

A 30-year-old man was referred for planned laser vision
correction. He reported reduced uncorrected vision and a his-
tory of soft contact lens wear. He denied chronic systemic dis-
ease, recurrent herpetic infection, and continuous medication
use. His occupational history included approximately 8 hours
of computer work daily. A comprehensive ophthalmic and
systemic examination was performed to exclude contraindica-
tions to refractive surgery.

Best-corrected distance visual acuity was determined using
an optometric protocol that accounted for refractive and ac-
commodative-muscular balance. In the right eye, uncorrected
distance visual acuity (UDVA) was 0.1 and best-corrected dis-
tance visual acuity (BCDVA) was 1.0 with -5.50 D sphere and
-1.00 D cylinder at 170 degrees. In the left eye, UDVA was
0.1 and BCDVA was 1.0 with -5.50 D sphere and -0.75 D cyl-
inder at 175 degrees. The spherical equivalents were -6.00 D
and -6.12 D, respectively. Additional preoperative findings
are summarized in Table 1.

The patient reported occasional foreign-body sensation,
photophobia, and discomfort in windy conditions. His Ocular
Surface Disease Index (OSDI) score was 6, indicating mini-
mal symptoms of disturbed ocular surface homeostasis. Slit-
lamp examination showed pale-pink conjunctiva and clear,
spherical, lustrous corneas. Fluorescein staining did not reveal
epithelial abnormalities. Examination of the remaining ocular
media and retina disclosed no contraindication to laser correc-
tion. The clinical diagnosis was bilateral moderate myopia
with astigmatism and bilateral chorioretinal pigmentary de-
generation.

Table 1. Preoperative clinical characteristics.

Parameter oD

UDVA/BCDVA 0.1/1.0
Autokeratorefractometry, D
Spherical equivalent, D -6.00
Keratometry K1/K2, D @ axis

Schirmer test, mm 20

-5.50 -1.00 x 170°

43.46 @ 173°/44.47 @ 83<

22

oS

0.1/1.0

-5.50 -0.75 x 175°

-6.12

4331 @ 176°/ 44.27 @ 86°
15
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Parameter oD (0N}

Central pachymetry, pm 540 543

TBUT, s 7 8

Meibomian gland loss, upper/lower lid,% 5/13.7 (grade 1) 11.4/22.9 (grade 1)
Tear meniscus height by AS-OCT, pm 304 299

OD, right eye; OS, left eye; UDVA, uncorrected distance visual acuity; BCDVA, best-corrected distance visual acuity; TBUT, tear breakup

time; AS-OCT, anterior-segment optical coherence tomography.

2.2. LASIK Procedure and Early Postoperative
Course

LASIK was performed in both eyes. A 90-um corneal flap
was created with a Moria 30ne Use-Plus microkeratome (Mo-
ria, France). Stromal ablation was performed with a
SCHWIND AMARIS 500E excimer laser (SCHWIND eye-
tech-solutions, Germany). The planned ablation-zone diame-
ters were approximately 8.19 mm in the right eye and 8.15 mm
in the left eye, taking pupillometry into account. Ablation
depth was 103 m in the right eye and 98 m in the left eye.

Flap creation and excimer-laser ablation were completed
without a mechanical flap complication. However, during flap
repositioning, the epithelium demonstrated abnormal mobility
relative to Bowman membrane, formed folds, and detached in
small fragments. Postoperatively, topical antimicrobial ther-
apy and lubricants were prescribed.

On postoperative day 1, UDVA was 0.6-0.7 in the right eye
and approximately 1.0 in the left eye. The patient reported
blurred vision, discomfort, and photophobia. Slit-lamp exam-
ination showed diffuse epithelial edema and a central fluores-
cein-positive epithelial defect in the right eye (Figure 1). An-
terior-segment OCT showed marked epithelial irregularity in
both eyes (Figure 5A and 5B).

Figure 1. Fluorescein-stained anterior segment of the right eye on
postoperative day 1 after LASIK, showing a central epithelial defect.
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Because of pronounced edema of the anterior corneal layers
and the perceived risk of diffuse lamellar keratitis, 0.3 mL of
dexamethasone was administered subconjunctivally. Topical
anti-inflammatory therapy was continued according to the
postoperative protocol.

2.3. Regenerative Treatment and Follow-up

At the 1-week visit, blurred vision, discomfort, and photo-
phobia persisted. Visual acuity was 1.0 in the right eye and 1.2
in the left eye. Manifest refraction was +0.25 D sphere with
+0.75 D cylinder at 46 degrees in the right eye and +0.50 D
sphere with -0.75 D cylinder at 126 degrees in the left eye; the
corresponding spherical equivalents were +0.63 D and +0.13
D. Epithelial edema had decreased, but fluorescein staining
showed grade 1-2 epitheliopathy according to the Efron grad-
ing scale. Persistent epitheliopathy and early epithelial in-
growth at the inferior flap edge were interpreted as signs of
impaired ocular surface homeostasis and active inflammation
associated with EBMD manifestation.

The regimen was supplemented with 1% LMW-NaHA
(structured solution), administered subconjunctivally at 0.5
mL in each eye once weekly for three injections. Topical cor-
ticosteroids and lubricants were continued [9]. The patient re-
mained under close observation.

Figure 2. Specular endothelial microscopy of both eyes. No clinically
significant endothelial abnormalities were identified.
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At 1 month, the right eye showed minimal epithelial in-
growth at the inferior flap edge without signs of continued
progression and only grade 0-1 epitheliopathy. In the left eye,
the flap was well adapted; at the 6-o0’clock position, minimal
fluorescein staining corresponded to grade 1 peripheral epi-
theliopathy (Figure 3).

Specular endothelial microscopy was performed to further
evaluate the corneal endothelium (Figure 2). No pathologic
endothelial changes were detected, allowing attention to be fo-
cused on regenerative processes in the anterior corneal layers,
including the epithelium, epithelial basement membrane,
Bowman membrane, and superficial stroma. Continued instil-
lation of 0.4% hyaluronic-acid lubricant and monthly bilateral
subconjunctival injections of 1% LMW-NaHA at 0.3 mL per
eye were recommended.

Figure 3. Anterior segment 1 month after LASIK. The right eye (A,
C) shows more pronounced fluorescein staining, consistent with
weaker epithelial adhesion to the basement membrane. The left eye
(B, D) shows less staining and a more favorable healing pattern.

Figure 4. Tear meniscus height before surgery (A, B) and 2 months
after surgery (C, D). Measurements increased from 304 and 299 pm
to 476 and 504 pm in the right and left eyes, respectively.

Subsequent examinations demonstrated stable visual acuity
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and resolution of the patient’s discomfort. Mild grade 1-2 in-
ferior corneal epitheliopathy with limited fluorescein staining
remained, but no signs of epithelial adhesion failure were ob-
served. Anterior-segment OCT showed a more uniform epi-
thelial profile (Figure 5). The OSDI score decreased to 3; the
patient reported only rare discomfort after sleep.

Objective ocular surface parameters also improved.
Schirmer test values increased to 26 mm in the right eye and
28 mm in the left eye; TBUT increased to 9 and 10 seconds;
and tear meniscus height on OCT increased relative to base-
line (Figure 4). Continued monthly regenerative therapy and
topical hyaluronic-acid instillation were recommended to
maintain the result and reduce factors that could provoke re-
current epithelial detachment.

Figure 5. Anterior-segment OCT of both corneas on postoperative
day 1 (A, B) and at 2 months (C, D), demonstrating improved epithe-
lial regularity during follow-up.

3. Discussion

This case is clinically relevant because silent EBMD may
remain undetected despite comprehensive routine preopera-
tive assessment and may first become apparent during refrac-
tive surgery. Standard slit-lamp examination and fluorescein
staining were normal before surgery, yet flap repositioning
immediately revealed abnormal epithelial mobility and focal
sloughing. In vivo confocal microscopy can help identify sub-
tle abnormalities of the epithelial basement membrane and
subbasal nerve plexus, but it is not universally available. Re-
cent optical approaches based on corneal epithelial wavefront
analysis may improve detection of subtle EBMD-related ir-
regularity that is not evident on routine examination [15] Con-
sequently, careful intraoperative observation and postopera-
tive multimodal imaging remain important when recovery is
atypical.

The patient was monitored with slit-lamp biomicroscopy,
fluorescein staining, AS-OCT, specular endothelial micros-
copy, Schirmer testing, TBUT, tear meniscus measurements,
and the OSDI questionnaire. Contemporary reviews of post-
refractive ocular surface disease emphasize baseline and serial
assessment of tear-film stability, epithelial integrity, and pa-
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tient-reported symptoms [13]. This combination allowed sim-
ultaneous assessment of epithelial integrity, corneal morphol-
ogy, tear-film stability, and subjective symptoms. The absence
of endothelial abnormalities helped localize the clinically rel-
evant process to the anterior corneal layers.

The therapeutic approach combined topical corticosteroids
and lubricants with subconjunctival LMW-NaHA. Hyaluronic
acid may contribute to tissue hydration, extracellular-matrix
organization, cell migration, and epithelial repair [4, 11]. In
the present patient, treatment was temporally associated with
reduced fluorescein staining, improved epithelial regularity on
OCT, stable BCDVA without loss of lines, lower OSDI score,
increased Schirmer test values, longer TBUT, and increased
tear meniscus height. These findings are consistent with pre-
vious reports describing improvement in ocular surface home-
ostasis with hyaluronic-acid-based therapy [9, 10].

Published cases of EBMD manifesting after LASIK have
sometimes required photorefractive or phototherapeutic
keratectomy to treat persistent epithelial irregularity or recur-
rent symptoms [7, 8, 12]. The present case was managed con-
servatively and did not require surface ablation during the re-
ported observation period. Nevertheless, a single uncontrolled
case cannot establish causality or comparative effectiveness.
Spontaneous epithelial recovery, topical corticosteroid ther-
apy, lubrication, and close follow-up may also have contrib-
uted to the favorable course. Prospective controlled studies are
needed to determine the independent efficacy, optimal dose,
safety, and duration of subconjunctival LMW-NaHA in post-
operative epithelial disorders.

4. Conclusions

Previously silent EBMD may present intraoperatively dur-
ing LASIK as excessive epithelial mobility, folding, and focal
sloughing despite an unremarkable routine preoperative ex-
amination. In this patient, a multimodal conservative regimen
that included topical corticosteroids, hyaluronic-acid lubri-
cants, and subconjunctival 1%structured LMW-NaHA was
associated with progressive epithelial stabilization, improved
ocular surface parameters, preserved visual acuity, and re-
duced symptoms. This approach may offer a nonsurgical op-
tion during early rehabilitation, but its efficacy and safety re-
quire confirmation in larger controlled studies.

5. Recommendations

Epithelial basement membrane dystrophy remains a clini-
cally relevant problem in refractive surgery because mild or
asymptomatic forms may not be detected during routine pre-
operative examination. Standard slit-lamp biomicroscopy and
fluorescein staining may be insufficient to identify subtle ab-
normalities of epithelial adhesion, while more sensitive diag-
nostic methods, including in vivo confocal microscopy, are
not universally available in routine clinical practice.
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Further research should therefore focus on improving pre-
operative identification of patients at risk of epithelial insta-
bility and on developing accessible methods for monitoring
corneal epithelial and basement membrane recovery after re-
fractive surgery. Particular attention should be given to multi-
modal assessment combining clinical examination, fluores-
cein staining, anterior-segment optical coherence tomography,
tear-film parameters, and patient-reported symptoms.

An additional priority is the investigation of regenerative
treatment strategies that can support corneal healing with mini-
mal cytotoxic effects. Prospective controlled studies are re-
quired to evaluate the efficacy, safety, optimal dosage, admin-
istration schedule, and long-term outcomes of subconjunctival
structured low-molecular-weight sodium hyaluronate and other
regenerative agents. Our research group is currently developing
and refining clinical algorithms for the use of these regenerative
approaches in order to achieve the best possible anatomical,
functional, and patient-reported outcomes. Such studies may
help make postoperative corneal recovery more predictable and
controllable, including in patients with atypical or complicated
healing, while preserving visual function and reducing the need
for additional surgical intervention.

Abbreviations

AS-OCT Anterior-segment Optical Coherence
Tomography

BCDVA Best-corrected Distance Visual Acuity

EBMD Epithelial Basement Membrane
Dystrophy

LASIK Laser in Situ Keratomileusis

LMW-NaHA  Low-molecular-weight Sodium
Hyaluronate

oD Right Eye

0S Left Eye

OsDI Ocular Surface Disease Index

TBUT Tear Breakup Time

UDVA Uncorrected Distance Visual Acuity
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