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The Ocular Surface Chemical Injuries: A Review

The treatment for chemical injuries aims to revert the 
corneal transparency and ocular surface to normal. If there 
is severe corneal scarring, amniotic membrane 
transplantation, limbal stem cell grafting, keratoplasty and 
keratoprosthesis may be required to restore the eyesight.

EPIDEMIOLOGY

According to recent studies, ocular burns account for 
7.7–18% of all ocular injuries. The majority of victims are 
children, and exposure happens at home, at work, and in 
connection with violent crimes. Injury from alkali is more 

2-5common than injury from acid .

ABSTRACT

Chemical burns are serious ocular emergencies that require early evaluation and immediate management since they can 
result in blindness. The majority of casualties are children, and these injuries take place at home, at work, while playing 
and can also occur as intentional crimes. Injuries from alkali happen more common and severe than those from acids. 
Chemical eye injuries result in severe damage to the cornea, anterior segment, limbal stem cells, and ocular surface 
epithelium, which can cause impaired vision partially or permanently in one or both eyes. Therefore, emergency 
management is the most crucial element in selecting the visual outcome.

This paper discusses epidemiology, etiopathophysiology and mainstay of emergency response and available methods of 
management for enhancing patient's prognosis after presentation with ocular chemical injuries.
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INTRODUCTION

Ocular chemical injuries are a serious ocular emergency 
that calls for quick, thorough assessment and management. 
Delays in treatment may lead the chemical agent to 
penetrate the tissues more deeply, causing more extensive 
damage. Permanent blindness, limbal stem cell 
insufficiency, and secondary glaucoma can occur as long-

1term effects of chemical ocular burns .

The after-effects of a chemical trauma to the eye can be 
quite serious and difficult to treat. The knowledge of the 
pathophysiology of chemical damage as well as advanced 
oculoplasty has given promising results in management of 
such injuries. 
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Ocular chemical injuries can happen in a variety of situations 
and settings, including the home, the construction sites, 
schools and industries, accidental or intentional crimes. These 
accidents frequently occur among children, laborers and 
construction workers, as well as in machine industries, 
agricultural settings, and industrial chemical laboratories. 
Additionally, they are regularly reported from cleaning and 
sanitizing teams, vehicle repair shops, and fabric mills. Ages 
20 to 40 account for the majority of cases of chemical burns to 
the eyes, morbidity being higher in males than females. While 
children are more prone to suffer from exposure to domestic 

6chemicals including topical personal agents  and laundry 
7detergent capsules , males make up more than 81% of 

workplace-related eye injuries.

A retrospective research was conducted on the incidence and 
prevalence of ocular chemical burns, and 171 patients were 
followed up continuously over the course of a year. 61% of 
these burns were caused by industrial incidents, while 37% 

8happened at home. The remainder had an unidentified origin .

Sulfuric acid is the most often used chemical agent in 
purposeful chemical assault attacks, and non-accidental 
injuries from these attacks has been documented in several 

9,10nations . Rare cases of chemical ocular burns have also been 
linked to chemical face peeling treatments as 35% 

11trichloroacetic acid .

PATHOGENESIS

Alkaline agents penetrate deeper in the tissues than acids. 
Cellular disruption is brought on by the hydroxyl ion's 

12saponification of fatty acids in cell membranes . Alkaline 
solutions quickly penetrate into the underlying tissues once the 
epithelium is damaged, damaging the collagen matrix and 
proteoglycan ground material. If the substance penetrates the 
trabecular meshwork's collagen fibrils, it may result in scarring 
that prevents aqueous outflow and causes secondary glaucoma. 
Strong alkaline substances enter the anterior chamber and 
significantly inflame the uvea (ciliary body, iris) and the 

12,13lens .

In comparison, acids have the ability to trigger necrosis and 
denature proteins, creating a barrier that can limit further tissue 

13-15entry .

It should be emphasized that acidic compounds are still highly 
capable of severely damaging the ocular surface, even if they 
cannot penetrate as rapidly and readily as alkaline agents.

CLASSIFICATION OF INJURIES

Predicting the fate of a chemical eye burn is made much easier 
by knowing its stage. Most notably, it has been demonstrated 
that a significant prognostic component is the proportional 

16,17proportion of intact limbal tissue .

The Roper-Hall classification was devised in the middle of the 
181960s, first by Ballenand later refined by Roper-Hall . It is 

based on quantity of perilimbal ischemia and the degree of 
corneal haze (Table 2). Following this, Pfister published a 
categorization system based on images showing corneal haze 
and perilimbal ischemia that rated the damage from mild to 

2severe to extremely severe .

 CHEMICALS EXAMPLE 

1. Sulfuric acid

2. Acetic acid 

3. Hydrochloric acid

4. Sulfurous acid

5. Hydro fluoric acid

6. Ammonia

7. Potassium hydroxide

8. Magnesium hydroxide 

9. Lime

Acid in batteries, industrial cleansers 

Vinegar

Laboratories chemicals

Bleaching, Refrigerant, vegetable preservative 

Glass polishers, silicone production 

Fertilizers, refrigerants, Drain cleaners

Caustic potash 

Sparklers, incendiary devices

Plastic, whitewash, cement, mortar

Table 1: Typical etiological agents that can cause ocular chemical damage
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GRADING
CLINICAL RESULTS

PROGNOSIS
Corneal Manifestation Conjunctial/ Limbal Manifestation

I

II

III

IV

Corneal epithelial damage

Corneal haze, iris details visible

Total epithelial loss, stromal haze, and 
iris details obscured

Corneal opacity, iris and pupil obscured

No limbal ischemia

<1/3 limbal ischemia

1/3–1/2 limbal ischemia

>1/2 limbal ischemia

Good

Good

Guarded

Poor

Table 2: Roper-Hall Grading for the severity of burns to the ocular surface
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