
INTRODUCTION

• Hydrogen peroxide (H2O2) is an oxidizing, antimicrobial agent 

commonly used for contact lens disinfection. 

• This case report follows the diagnosis, treatment, and management 

of an uncommon toxic reaction of the subepithelial conjunctiva 

caused by direct ocular exposure to a 3% H2O2 contact lens 

disinfectant without neutralization.

CONJUNCTIVAL TOXICITY SECONDARY TO HYDROGEN PEROXIDE EXPOSURE

Ambika Singh OD, Ancil Mathew OD FAAO, Angelina Tran OD FAAO

Figure 5. Close-up image of conjunctival microcysts, which resolve without complications with use of artificial tears
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INITIAL VISIT

BCVA: 20/20 OD, 20/300 (PH 20/100) OS

Prelims 

(Pupils, CVF, EOMs)

PERRL, (-)APD OU, (+) photophobia OS

CVF FTFC OU, EOMs FROM OU

GAT 13mmHg OD, 13mmHg OS

Slit lamp exam: OD: WNL

OS: Mild upper and lower lid edema, grade 

2 bulbar conjunctival injection with mild 

chemosis 360 degrees, numerous 

subepithelial microcysts embedded within 

the inferior bulbar conjunctiva; grade 2 

inferior punctate epithelial erosions of the 

cornea and mild corneal apical thinning; 

deep and quiet anterior chamber

DFE Historically WNL OU (WNL undilated 

views)

Not examined at this visit

Assessment & Plan: In office: irrigation with a preservative-free 

saline solution was performed until a pH of 

7 was reached with litmus paper testing.   

(note: pre-irrigation pH was 6)

Diagnosis:  mild chemical injury to the OS 

secondary to 3% H2O2 exposure.

Treatment:  discontinuation of scleral lens 

use until resolution of injury, use of 

preservative free artificial tears four times a 

day and gel artificial tears at night with a 

one-week follow-up.  

Microcysts had resolved at 1 week 

follow-up, and BCVA returned to 20/20 

OS.

CASE PRESENTATION

• Demographics: 31-year-old Caucasian male

• CC: Acute onset of redness in the left eye after patient filled and 

inserted scleral lens with 3% H2O2 instead of preservative free 

saline solution.  Solution was in direct contact with eye for ~2-3 

minutes before removal of scleral lens.  Patient came directly to 

his appointment ~1 hour after incident without rinsing his eyes.

• POH: Keratoconus 

• PMH: Non-contributory

• Meds: None

• Allergies: NKDA

DIAGNOSIS & DISCUSSION

As 3% H2O2 is considered an acidic solution, this patient was 

diagnosed with an acute, mild acidic chemical injury to the OS 

secondary to 3% H2O2 exposure.  

Limited information on conjunctival toxicity secondary to hydrogen

peroxide exposure is available.  Of the documented cases, most 

involved direct corneal exposure to 3% H2O2.  Findings included 

discrete subepithelial microcysts, corneal epithelial defects and 

corneal edema.  A thorough history and anterior segment 

evaluation will assist in the diagnostic process.   

WHY THE BUBBLES?

H2O2 is a natural byproduct of the eye that defends the ocular 

surface against microbes.  H2O2 is produced when antioxidants 

interact with oxygen or free radicals at the cornea, resulting in lipid 

peroxidation and protein oxidation.  Low levels of hydrogen 

peroxide are neutralized and metabolized by enzymes on the 

ocular surface.  However, at high concentrations, adverse 

reactions can occur. 

When H2O2 separates into oxygen and water, oxygen free radicals 

are released resulting in tissue damage.  The available literature 

from theoretical models, case studies, and animal models suggest 

that the extent of ocular injury associated with H2O2 exposure is 

dependent on the concentration of the offending agent, and the 

quality of the exposure.  In the few documented cases that exist, 

damage from hydrogen peroxide exposure can lead to corneal 

edema, subepithelial bubbles of the conjunctiva, corneal epithelial 

defects, or corneal scarring in the more severe cases.

Figure 1-4. Anterior segment presentation on initial encounter with 

patient

TREATMENT & MANAGEMENT

• Standard chemical injury protocols should be taken 

in the treatment of conjunctival toxicity secondary to 

H2O2 exposure, starting with in-office saline 

irrigation and litmus testing until a neutral pH is 

reached.  Severity depends on time of chemical 

and time/concentration of exposure.

• Alkali burns are typically more dangerous than acid 

burns as they more readily penetrate the ocular 

surface.  Cleaning products and fertilizers are 

common sources of alkali chemical injuries.  

Examples of acid burns include batteries and nail 

polish remover.

MILD
•Preservative free artificial tears or ointment

•Mild antibiotic ointment

•Topical steroids

•Cycloplegics

MODERATE-SEVERE
•Debridement of necrotic tissues

•Topical antibiotics

•Topical steroids

•Amniotic membranes

•Corneal transplants

FOLLOW UP
•Dependent on severity & integrity of ocular surface

•In the case of microcysts without other 

complications, resolution will occur spontaneous 

within weeks to months

CONCLUSIONS

Few cases of conjunctival emphysema secondary to 

H2O2 exposure have been documented.  The available 

literature from theoretical models, case studies, and 

animal models suggest that the extent of ocular injury 

associated with H2O2 exposure is dependent on the 

concentration of the offending agent, and the quality of 

the exposure.  In documented cases of chemical injury 

associated with 3% H2O2 treatment strategies included 

saline irrigation guided by pH testing, steroids for 

persistent edema, antibiotics as appropriate, and 

supportive care with non-preserved artificial tears.  No 

permanent damage to the ocular surface has been 

documented with conjunctival subepithelial microcysts.  

As such, they are considered a mild, reversible injury.  

Additionally, a thorough education on proper 

disinfectant use and signs to watch out for in the case 

of misuse can help reduce the risk of complications.

THE OCULAR SURFACE AND H2O2

Tear film and ocular surface tissues have enzymes capable of 

metabolizing and neutralizing low concentrations of endogenous or 

exogenous H2O2

SUPEROXIDASE DISMUTASE (cornea)
• Converts superoxide → gaseous oxygen + H2O2

GLUTATHIONE PEROXIDASE (cornea)
• Converts H2O2 → water and gaseous oxygen

CATALASE (cornea & tarsal/bulbar conjunctiva)
• Converts H2O2 → water and gaseous oxygen

3% H2O2 is equivalent to 30,000 parts per million (ppm) 

concentration of hydrogen peroxide per unit volume of water.  The 

ocular surface can handle 800 ppm. The 3% H2O2 contact lens 

disinfectant used is typically poured into a case containing a 

catalytic platinum disc capable of neutralizing H2O2 into a 

phosphate buffered saline that is non-toxic to the eye.  After 2 

hours of neutralization within the case, the solution will have 

<100ppm H2O2.  By hour 6, only 5-60ppm residual H2O2 remains.  

pH AND THE EYE

Studies show that the pH of the ocular surface vary based on many 

factors including gender, time of day, and secretions produced by ocular 

surface.  Exogenous exposure from chemicals like H2O2, bacterial 

infections or even allergies also influence pH. The ocular surface pH 

will also vary depending on whether the eye is open or closed, with a 

pH that varies between 7.1-7.5 based on various studies. 

In-office litmus testing showed that non-neutralized 3% H2O2

disinfectant was pH 6.  After neutralization, the pH was 7.

Figure 6 (left).  
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