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ABSTRACT

Title: Diode laser Photobiomodulation for management of resistant corneal infections, haze, and
delayed healing after PRK. Case reports.

Introduction: There are several corneal pathological conditions that are resistant or poorly
responding to the conventional lines of management. Examples of such cases are, corneal
infections, abnormal healing responses (haze and delayed healing) after photo refractive keratectomy
(PRK), or after keratoplasty. New methods that may promote healing and may be anti-inflammatory
and antimicrobial may be tried and used as an adjunctive treatment. Diode laser photobiomodulation
is an emerging modality that could help in these cases.

Patients: Three cases are presented. Resistant corneal fungal ulcer, haze after PRK (grade 2 in one eye
and 3 in the other one), and bilateral delayed epithelial healing after PRK. Those cases were managed
using the conventional lines of management, but did not improve over many months (4-6 months).

Methods: Exposure to subthreshold diode laser, 810 um, over a number of sessions (8-12) was done.
Spot size was 200-300 microns. Power was 200-300 mwats. Time was 150-200 msec. Duty cycle was
5-10%. Gradual improvement of every case occurred and was documented. The patients could have
1-2 sessions per week. Fluorescein corneal stating was used to document the healing process. The
conventional lines of management of each case were used.

Results: The case with fungal ulcer showed healing over 2 month and cornea partially cleared. Vision
improved from HM to 3/60, there was a residual moderately dense corneal opacity. The case with
haze grade 2 improved totally, eye with grade 3 improved to be grade 1 with significant improvement
of vision. The case with delayed epithelial healing after PRK was healed over 3 month.

Conclusion: Diode laser photobiomodulation proved helpful as an adjunctive therapy in improving the
resistant corneal conditions, which may encourage its use.
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Introduction

Fotobiomodulation (FBM) using diode lasers at sub-threshold levels is an emerging,
non-invasive therapy for various ocular diseases. It involves low-level laser therapy
(LLLT) that stimulates cellular activity without causing tissue damage. Here are some
key points:

1. **Mechanism**;

- The therapy enhances mitochondrial function, leading to increased ATP production,
Stimulate production of heat shock proteins who are the house-keeprs of the living
cells.

- It reduces inflammation, oxidative stress, and promotes cellular repair.

2. **Applications in Ocular Diseases™*:

- Conditions like diabetic retinopathy, age-related macular degeneration (AMD), and
dry eye syndrome have shown potential benefits.

- It may improve visual function, reduce inflammation, and promote tissue
regeneration.

3. **Advantages™*:

- Non-invasive and painless.

- Low risk of side effects due to sub-threshold (below pain threshold) dosing.

- Can be used as an adjunct to conventional treatments.




Three Case Reports



1. Resistant Fungal
ulcer (6 months ttt)

A 45 years old lady,

Using cosmetic contact lenses
for 10 years. Presented at June,
2025. complaining of a resistant
fungal corneal infection. She
received all possible
antibacterial and antifungal
medications and was admitted
in a hospital for one week and
got subconjunctival injections.
There was sever keratitis, iritis,
complicated cataract, elevated
IOP.

Vision: HM.

She got 12 sessions of Diode
laser subthreshold
photobiomodulation.




Sever lid edema, conjunctival
chemosis, conjunctival and
ciliary injection, extensive
corneal ulceration and
abscess.

Normal posterior
segment (B-scan).




The patient over 6 months visiting many clinics and admitted for
subconj injections




The Diode laser,
Lightlas810
(Lightmed).

(no financial
interest)




Technique of Diode laser sessions

* Diode 810 nm
(Lightlas810 LightMed)

* Subliminal mode

* Power 200-300 mw

* Spot size: 200 microns.
* Duty cycle 5%

* Pulses in a session: 300

* 12 sessions, two sessions
in one week or once
weekly.



After 12 sessions of Diode laser (810 nm), subthreshold
photobiomodulation over 3 month, then combined PKP+PHAKO




2. Case report: PBM for Haze after PRK

27 years old, lady,

* Presented to have laser vision correction

Sph Cyl axis IPD Sph Cyl axis
-4.50 -0.75 125 58 -6.00 -0.50 90

Had surface ablation at February 2024.

*  Mitomycin C (0.02%) had been used for 20 seconds immediately after
ablation.

Standard post operative medications: moxifloxacin 0.5%, Dexamethasone
1% drops, Lubricant eye drops containing methycellulose and hyaluronate

cndinima



PATHOPHYSIOLOGY OF POST PRK HAZE

Post PRK haze develops as an inflammatory response to intraoperative epithelial insult.

Immediately after disruption of the epithelium and basement membrane, a complex process of
cytokine-mediated wound healing begins.

Interleukin-1 (IL-1), IL-6, bone morpho-genic protein (BMP) 2 and 4, epidermal growth factor (EGF),
platelet-derived growth factor (PDGF), FAS ligand, tumor necrosis factor alpha (TNFa), platelet-
activating factor (PAF), transforming growth factor beta (TGFb), and insulin-like growth factor (IGF) 1
and 2 are released [7-9].

IL-1 and PDGF activate keratocytes, which then produce hepatocyte growth factor (HGF) and
keratinocyte growth factor (KGF), which in turn drive epithelial proliferation.

Ophthalmol Ther (2023) 12:2841-2862 2843



External view (haze G2, G3)




Haze right and left eyes




TECHNIQUE

Diode 810 nm (Lightlas810 LightMed)

Subliminal mode

Power 200-300 mw

Spot size: 200 microns.

Duty cycle 5%

Pulses in a session: 300

8 sessions, two sessions in one week or once weekly.



After PBM: External view: improved haze




Corneal haze improvement after PBM




Comparison between before and after PBM




3. Case report: delayed healing after PRK improved by adding PBM

A 35 years old, lady, presented at 21 December 2024, to have laser
vision correction, and had the surgery next day.

Her refraction was moderate myopia in both eyes, (around -6.0 DS),
and the thinnest corneal location was 500 u in right eye and 498 in
left eye.

The epithelium was removed by the excimer laser (Visx Star S4 IR)
(8.00 mm area).. Then the stromal ablation was done.

Mitomycin C (0.02%) was placed over the corneal for 20 seconds.
A bandage contact lens was placed.

Moxifloxacin hydrochloride 0.5% eye drops, dexamethasone 0.1%
eye drops and Lubricant drops were used.

Additional therapies: Autologous serum, Insulin drops, Bee honey,
Zamzam water, had been used all the way.

There was no healing, as proved by the fluoroscein staining. Healing
started when we used the photobiomodulation sessions



RIGHT EYE LEFT EYE

Sph Cyl axis Sph Cyl axis

-6.50 -0.50 150 -5.50 -0.50 20

Tinnest location 500 u 497 u



Important dates

Date of PRK 22-12-24

Duration of using the conventional methods alone (as mentioned
pefore) :

Date of starting the diode micropusle laser : March, 3, 2025 (first
session, with Iridex 577 nm).

second session , 2 weeks later (same machine).
Then 12 sessions once every week (with Lightlas 810, Lightmed).

Complete epithelial healing (no fluoroscein staining): April, 30,
2025.




TECHNIQUE

Diode 810 nm (Lightlas810 LightMed)

Subliminal mode

Power 200-300 mw

Spot size: 200 microns.

Duty cycle 5%

Pulses in a session: 300

8 sessions, two sessions in one week or once weekly.



25-1-25
(after more than 1
month of PRK)

1-2-25

8-2-25
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Before K and After the PBM
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Discussion

* The three cases showed significant improvement
after addition of the subthreshold diode laser
micropusle.

* Itis possible that the laser in this way of delivery,
has an antimicrobial action, anti-inflammatory

action, pain relieving action and healing promoting
effect.

* It seems that its effects are on the corneal
epithelium and also on the stroma, since haze after
PRK has improved.
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ABSTRACT

Background: Eeducing intraocular pressure (101} was only established method to linut rate at which damage
progresses i glavcoma, o chronic, mulifactonal ophic newropathy,

Objectives: This study aimed to determinge how transscleral subthreshold diode laser treatment [photobiomodulation
i PBM] affects individuals with primary open anple slancoma.

Subjects and methods: Ophthalinelogy departments, Cliocs at Bab El-Sharvia Uhinversity. Hospatal, El-Zainaa
University Hospital in Cairo, Egypt. respectively, served as shudy's locations. Thirty eves from nineteen mdividuals
with primany open angle glancomsa. and a visual field impairment were inclnded in this stady.

Result: There was statistically sigmificant mmprovement mn the studied group regarding best-comected visual acuity
(BCWV AL belore and aller intervention, There was highly statistically sigmilicance decrease in the imlraocular pressoure
of panents before and affer infervention i the smcdhed growp and sigmifieant improvement of visnal field before and
after wtervention.

Conclusion: Micro pulsc diode laser was a safe. cfficient treatment for glancoma. according to results of our study,
BCVA md a highly statistcally sigmificant drop o intraoecular pressure were outcomnes of miervention. Visoal Aeld
mwnproved statistcally signmaificantly, as seen by decreases m mean desaation (M), pattem standard deviation (PSR
prior to. and followmge intervention.

EKevwords: Transscleral subthreshold diode laser. Fetinal periphery, Glancoma, hotobiomodulation.

INTRODUCTION

Degradation of optic nerve head (ONH) and Photobiomodulation (PBM) therapy was a new
refingl nerve Nbre layer (ENFL) that was  haoth eatment [or glavcoma thal mcrenses activily of
progressaive  hmchonally. After light enfers renma. Cymochrome O Onadase (CO0), decreases oxudanve
photoreceptors transforma it inte electrical sipnals. stress, inflammation in eve. increases cell enersy
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ABSTRACT

Yellow subthreshold micropulse laser (YSML) is
a retinal laser capable of inducing a biologic
response without causing thermal damage to
the targeted tissue. The 5377-nm YSML is deliv-
ered to the retina abiding by different protocols
in which wavelength, power, duration, spol size
and number of spots can be properly set to
achieve the most effective and sate treatment
response in various chorioretinal disorders. The
ultrashort trains of power modulate the activa-
tion of the retinal pigment epithelium cells and

intraretinal cells, such as Miiller cells, causing
no visible retinal scars, Subthreshold energy
delivered by Y5SML stimulates the production of
the heat-shock proteins, highly conserved
molecules that protect cells against any sort of
stress by blocking apoptotic and Inflammatory
pathways that cause cell damage. YsML treat-
ment allows resorption of the subretinal fluid in
central serous chororetinopathy and intrareti-
nal fluid in various conditions including dia-
betic macular edema, postoperative cystoid
macular edema and other miscellaneous con-
ditions. YSML also seems to modulate the

deve]r_}Ement and Erﬁmﬂsiun of reticular Esew
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ABSTRACT

Yellow subthreshold micropulse laser (YSML) is
a retinal laser capable of inducing a biclogic
response without causing thermal damage to
the targeted tissue. The 577-nm YSML is deliv-
ered to the retina abiding by different protocols
in which wavelength, power, duration, spot size
and number of spots can be properly set to
achieve the most effective and safe treatment
response in various chorioretinal disorders. The

intraretinal cells, such as Miiller cells, causing
no visible retinal scars. Subthreshold energy
delivered by YSMI. stimulates the production of
the heatshock proteins, highly conserved
maolecules that protect cells against any sort of
stress by blocking apoptotic and inflammatory
pathways that cause cell damage. YSML treat-
ment allows resorption of the subretinal fluid in
central serous chorioretinopathy and intrareti-
nal fluid in varous conditions including dia-
betic macular edema, postoperative cvstoid
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L ow-Level Laser Therapy Improves Vision in Patients with
Age-Related Macular Degeneration

Borz T. vandic, M.D..7 and Tomislay vandic, MD 2

Abstract

Crifective: The abjective of this shudy of a case series was o examine the effects of low-level laser therapy
(LLLTY in patients with age-related macular degeneration (AMIY.

Bockgrownd Late: AND aftects a large proportion of the elderly population; curment thetapeatic options for
AMD are limilted, however,

Patients and Methods: In togal, 203 patents (90 men and 113 women; mean age 834 L 3.3 v) with beginming
(“drv”) or advanced (“wel™) forms of AMD (n — 348 eyes) were included in the study. One hundred ninety-
three paticnds (mean age 66 4.3 v — 328 evis) with cataracts (n — 182 eyes) or without cataracts (n — 116
eves) were treated wsing LLLT Fowr Bmes (Fwvice per woek), A semiconducter laser diode (780 nm, 7.5 mW, 292
Hz, contimaous emission) was used for transconjunctival irmadiation of the macula for 40 sec [|}3 J.-"mz} re-
sulting in a total dose of 1.2 | fem. Ten patients {n = 20 eyes) with AML) received mnck treatment and served
as controls. Visual acuity was measured at each visit. Data were analyzed retrospectively using a f-test,
Resuits: LLLT significantly improved visual acuity (p <2 (O versus baseling) in 162/ 182 (45%) of eves with
cataracts and 1427146 (97%) of eyes withoat cataracts. The prevalence of metamorphopsia, scotoma, and
dyschromuestopsia was reduced, In patients with wet AMDY, edemmna ard bleeding improved., The improved vi
sion was maintained for 3-36 me after treatment. Yisual acuily in the control group remained unchanged. MNo
adverse effects were observed i those undergeing therapy,

Conclusion: In patients with AMD, LLLT significantly improved visual acuity without adverse side etfects and
ooy this hele b preyvenk loss of vision
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Application of subthreshold laser therapy in retinal diseases: a
review

Spencer M. Moore'!, Daniel L. Chao?
'School of Medicine, University of California, San Diego. La Jolla, CA, USA

‘Dapartment of Ophthalmology, Shiley Eve Instituta, University of California, San Diego, La Jolla,
CA, USA

Abstract

Introduction: Taser photocoagnlation has been a valuable tool in the ophthalmologist's
armamentarinun for decades, Convenrional Jaser photocoagnlation relies on visible retinal tTms as
& treatment endpomt, which 1= fhonght to result in photocoagnlative necrosis of retinal tssne,
Fecenl studies bave sugeestad thal usme sulbilrsshold (ST laser, which does nol cause deiectable
dammage Lo (he refina way alse ave (herapeuic s ls g varesly of relinal diseases. Arsas
coverad: We revisw the proposed biological mechamams mediating the therapeniic effects of
subthreshold Tazer on the refina, followesd by the evidence for 5T laser efficacy in refinal diseases
sieh as diaberic macnlar edema. central serows chorioretinopatly, age-relared maculag

dezeneration, and refinal vein scclnsion,

Expert Commentary: Multiple clinical smdies demonstrare that subthreshold laser does not
canse stuchwral damage fo the retina based on nultimodal imaging. Evidence suggests that chers iz
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Photobiomodulation use in
ophthalmology — an overview
of translational research from
bench to bedside
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Fhotohiomodulation (FBM] refers to the process in which wavelengths of light
are absorbed by intracellular photoacceptors, resulting in the activation of
signaling pathways that culminate in biclogical changes within the cell. PEM is
the resull of low-intensity Haght-induced reactions in the cell in contrast o
thermal photoablation produced by high-intansity lasers. PEM has been
effectivaly used in the clinic to enhance wound healing and mitigate pain and
inflammation in musculoskeletal conditions, sports injury, and dental applications
for many decades. In tha past 20 years, edparimental evidence hat shown the
benefit of FEM in increasing numbers of retingl and ophthalmic conditions, More
recently, preclinical findings in ooular models have been translated to the clinic
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