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‘Sarvendriyanam Nayanam 
Pradhanam’

An occupational disease or accident 
prevented, is a benefit but that which is 

compensated is an APOLOGY



Eye injuries have been known since ancient

times. Although nature has provided a protective bony wall and

lids to cover the eye to protect it from injury, it is still exposed

to all types of trauma. Trauma is the leading cause of patient

presentation to the eye clinic, accounting for 52% of the patient

load. Occupational eye injuries are more common in younger

men and comprise 70% of all the ocular injuries.
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Cause of concern: Occupational eye trauma is more common in 
young men and comprise 70 % of all ocular trauma.





History

Examination

A thorough history has to be obtained, with

particular emphasis on 

*the type of industry, 

*the nature of work,

*the hours of work daily, 

*the exact nature of the event which led to the injury and

* the object which caused the injury. 

* The patient’s symptoms following the injury are to be enquired about in detail.

*A relevant past ocular and general medical history has to be obtained

for risk assessment in the present ocular injury. 

*The history of prior treatment for the injury has to be recorded. 

All the patients are to be subjected to a complete ophthalmic examination. Their visual

outcomes are to be considered.



Injuries

• Flying objects(foreign bodies)-80%

• Tools and parts of machinery(8%)

• Splashes of liquids(acids and alkalies)(7%)

• Explosives (2.5%)

• Falls. (2%)

• Infections (0.5%) (occupational in origin)

5% of all injuries due to industrial injuries(source: DGFASLI AFIH course manual)



Injuries

• These injuries may vary in severity from slight irritation to complete destruction of the eye.

• Eye injuries rarely  endanger the life but very often lead to impairment of vision.

• Eye injury may seem to be trivial, but it may have disastrous after results.

• One can only decide whether an injury is trivial or major  after the individual has completely 
recovered without any sequelae.

• Extreme caution and utmost care, expertise and gentleness make the essential principles of 
management of eye injuries.

Introduction



Hazards

• Mechanical

• Physical

• Biological

• Chemical

• Foreign bodies are very common.  

• Occupations like foundry work, engineering works, construction works, and chemical 
industries

• Injuries can be lacerations, perforations, ruptures and burns

Eye injuries



Hazardous

Material

• Solder specs

• Grinding dust

• Insulation fibre

• Bits of wire

• Glass pieces

• Electrical sparks

• Solvent splashes

• Liquids or gases under pressure

• Nails

• Welding Fumes

• Nails

Source:Dr. Mortan Grant text book



Eye diseases can occur due to trauma:

A Survey conducted by Central Labour Institute, Mumbai in the post traumatic period,

Revealed that the incidence of pterygium, chronic conjunctivitis, and cataracts frequently 

Of traumatic origin, was higher in dock workers.

Chemical exposure or splashes cause occupational eye diseases.

Eye irritation due to hydrogen sulphide gas and UV rays

Corneal edema and epithelial vacuoles eg. xylene

Cataract due to dinitrophenol

Optic atrophy due to Lead



Anatomical position wise description

A) Corneal and conjunctival

B) Lens, iris and anterior chamber

C) Posterior segment and optic nerve 

D) Central nervous system disturbances

E) Occular pressure disturbances

F) Eye and Lid 

G) Pupil



Corneal and conjunctival Disturbances

• Caustic, alkaline, and acids

• Solvent splashes-organic solvents

• Surfactant and detergent injuries: Liquid splashes or dusts

• Delayed or latent action injuries :Dimethyl sulfate, formaldehyde, methyl bromide, methyl dichloroproprionate, cosmic acid, sulfurdioxide.

• Delayed corneal epithelial edema Producing haloes around light from vapour exposure: allyl alcohol, amine diethydiglycolate, di-isopropyl 
amine, dimethylaminopropylamine, ehylenediamine, tetra methyl butane diamine, triethylene diamines, corneal epithelial vacuoles after 
chronic vapour exposure: n-butanol, xylene

• Delayed corneal epithelial injury-keratitis epithelial with blurring and pain several hours after exposure to gases, vapours, or dusts—allyl 
alcohol, diazomethane, di chlorobutenes, dimethyl sulphate, ethylene oxide, ethylenimine, hydrogen sulphide, methyl bromide, osmic 
acid.

• Corneal and conjunctival discolouration with late corneal scarring and distortion-benzoquinone

• Conjunctival discolouration from internal substances - Aniline, arsine, nitro benzene, silver.

Chemical burns





Acid Injury:

Acids dissociate into hydrogen ions and anions

The hydrogen molecule damages the ocular surface by altering the pH while the anion

Causes protein denaturation, precipitation and coagulation

Protein coagulation prevents the deeper penetration of the acids.

Alkali Injury:

Alkalis dissociate into hydroxyl ion and a cation on the ocular surface

The hydroxyl ion saponifies the cell membrane fatty acids, while the cation interacts with 

Stromal collagen and glycosaminoglycans

This interaction facilitates deeper penetration into and through cornea and into the anterior segment



Classification of chemical Injuries

1. Hughes classification

2. Modified Hughes/Roper Hall classification

3. Duas Classification



What are we afraid of……

Complications that could happen because of injuries…..

Cornea a transparent structure becomes opaque

There is Ocular pressure(just like blood pressure) which might increase

Damage to all the visual pathway

Ultimately landing in Blindness

Blindness due to occupation and unsafe working conditions are unpardonable

Unsafe act such as not taking proper precautions, not wearing PPEs, being alcoholic

Having co morbidities which are not being taken care of properly.



Lens, Iris and Anterior Chamber

• Cataracts from systemic chemicals dinotrophenol, dinitro cresol

• Lens deposits and discolouration: Copper, Iron, Mercury, phenyl mercuric salts, silver

• Myopia with miosis - Anticholinesterase agents.



Posterior segment and Optic Nerve 

• Retinal function dark adaptation altered - Carbon dioxide, carbon disulphide, carbon 
monoxide.

• Retinal hemorrhages- Acetyl phenyl hydrazine, benzene, lead methyl bromide, triethyl tin, 
warfarin

• Papilledema: Ethylene glycol, lead, methanol, thallium

• Optic Neuritis - dinitro benzoin, dinitro toluene, lead, methanol, thallium

• Peripheral visual field constriction: Carbon dioxide, carbon monoxide, methyl mercury, 
methanol, naphthalene



Central nervous system -Vision

• Cortical blindness or hemianopia: CO, Lead



Intraocular pressure disturbances

• Pressure elevation from chemical burns: ammonia, calcium, hydroxide, formaldehyde



Eye and Lid

• Nystagmus: Carbon disulphide, dieldrin, ethyl alcohol, ethylene-glycol, methyl bromide, 
methyl chloride, methyl iodide.

• Diplopia: Carbon disulphide, carbon monoxide, ethyl alcohol, ethylene glycol, lead, methyl 
bromide, methyl chloride, methyl iodide, triethyl tin

• Paralysis of extra ocular muscles: Ethyl alcohol, lead, thallium, triethyl tin

• Ptosis of eye lids-Thallium

• Lid edema from systemic substances- arsine, hydralazine



Pupillary status

• Dilated pupils - Atropine, datura poisoning, anticholinergics

• Constriction of pupils : organophosphates



Eye diseases

• Cataracts in workers working near furnaces, glass blowers, near heat

• Welding Arc Injury

• Cataracts in farmers working in hot sun.

Due to Occupational hazards



Computer vision syndrome





Ultraviolet 100–400 nm (wavelength)

Visible 380–760nm

Infrared 760 nm–1mm

Microwave 1mm–1m

NON IONIZING RADIATION AND THE EYE



REF. HUNTER











Miner’s Nystagmus

History: Bradford, an ophthalmic specialist contributed to the identification of Miner’s nystagmus: 

This occurs chiefly in those who have worked for a long time at the coal face. 

The patient complains of defective vision, which is worse at night, headache, giddiness, photophobia, the dancing of lights and movement of objects. 

The nystagmus is essentially rotatory and very rapid; in latent cases it is elicited by fixing the head and making the patient look up.  In severe cases, the lids are nearly closed and the head is held backwards;  there is tremor of the head and eyebro

The frequency of the disease varies inversely with the illumination in the mine, 

suggesting that fixation difficulties in the dim illumination may be an aetiological factor;

it will be remembered that visioning a dull light is carried out almost entirely by the rods. 

In these circumstances visual acuity is greatest 10-15% outside the fovea, and there is a physiological central scotoma making fixation difficult.  There is however a large psychoneurotic factor in all cases. 

Improvement in miners’ lamps and in the lighting of mines eliminated the disease. 



Role of Medical Officers in Industry regarding eye diseases

* Detailed History

* First Aid

* Thorough examination by an Experienced Ophthalmologist

* Hospitalization

* Treatment

* Prevention by Check up of the worker, work site 

* Site for dangerous processes and Showers





Chemical Injuries - Treatment

• Alkalies cause severe damage; Ammonia and sodium hydroxide are particularly harmful.

• Irrigation with copious amounts of normal saline, if not available then with plain water till the pH returns to normal or for 30 minutes. 

• All fornices to be irrigated thoroughly

• Refer to Ophthalmologist for further treatment which is anaesthetics, antibiotics, cycloplegics, steroids, anti inflammatory medicines and drops/ointments

• Acetazolamide tablets in first ten days to lower intra ocular pressure

• Ascorbic acid and tetracycline locally and systemically

• 10% sodium citrate, 5% N-acetylcysteine or 1% medroxyprogesterone eye drops are useful adjuncts.

Grading of Ocular Chemical Injuries

Grade I (Mild)No limbal ischaemia

Grade II
(Moderate) 1800 limbal ischaemia with 

epithelial defect and clear cornea

Grade III
(severe) 1800 limbal ischaemia with 

epithelial defect and hazy cornea

Grade IV
(severe) 2700 limbal ischaemia with 

epithelial defect and hazy cornea

Acids: HCL, H2SO4 coagulate the surface layers and do 
not penetrate the eye.  They should also be treated by 
copious irrigation.  Acids can also produce limbal 
ischaemia.  Symbhleron and shortening of the fornices 
occur as the raw surfaces heal, and this needs to be taken 
care of.



Mechanical Injuries

Classification of ocular trauma

Mechanical Eye Injury

Closed-globe Injuries Open-globe injuries

Contusion

Lamellar laceration

Superficial foreign body
Laceration(Outside-in injury

Rupture(Inside out injury)

Penetrating injury

(Single break in eye wall)

Perforating injury(through and through)

Intra ocular foreign body

Treatment: Removal

Prevention by PPE



Sympathetic Opthalmitis



Eye Protection Wear in Industries



Eye showers

In industry



KEY MESSAGE
* Potential eye hazards are found in nearly 

every industry and 90% of them are 

preventable.

* Mechanical injuries were the most common 

type of injury.

* Activities should be undertaken to create 

awareness about the risks of injuries that may 

be sustained and also plans should be drawn 

up to avoid them.





Before

After

Oxygen Cold Burn

Clinically appears as a hot burn

Surgeon opinion is thermal burn

Patient felt heat



Points to ponder

Keeping the contract worker in view

1. Cornea can be replaced(Are we donating sufficiently)

2. Lens can be removed(At what loss)

3. AOL can be kept(Different varieties)

4. Age factor(Why young age?)

5. Economic factor(Affordability)

6. PREVENTABLE-Significant factor



What is desired a benefit or an apology?

Industrial Health and safety cannot be achieved by legislation alone

Acceptance of this social measure by the management and realisation by all stake holders is required 

to create a favourable work environment and to contribute towards safe operation for yielding optimum production

—-Dr. Barun Kumar Sikdar, Certifying surgeon, West Bengal



• References:

• DGFASLI manual of AFIH course

• Hunter’s text book of Occupational 
diseases

• A treatise on Occupational Health(Dr. B 
K Sikdar)

• Internet

• Parson’s Diseases of the eye


