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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.



My professor (Hamed.N.Taha) 
who taught me and directed my attention to PBM



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

•

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 
sodium.

Right eye Left eye

Sph Cyl axis IPD Sph Cyl axis

-4.50 -0.75 125 58 -6.00 -0.50 90



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

before after



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 
before) : 

• 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



15-2-25

13-4-25

7-4-25



30-4-25

4-10-25



Before PRK and After the PBM

Before

After



Discussion

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

• It is 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.



Review of Litrature
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