Photokeratitis

Photokeratitis, or Ultraviolet Keratitis, is a painful eye condition which can develop after unprotected
exposure to Ultraviolet (UV) rays. Ultraviolet rays, from a variety of sources including welding arcs
(arc eye, welder's eye) , reflections off snow (snow blindness), and germicidal UV lamps can
damage the corneal epithelial cells and cause them to slough off after several hours. This is similar
to having a "sunburn" of the eye. This leaves underlying corneal nerves exposed and damaged,
causing symptoms of intense pain, photophobia, and foreign body sensation.

Pathophysiology

The cornea is transparent and transmits light in the visible spectrum (400nm to 700nm), but will
absorb light in the Ultraviolet spectrum (10 nm to 400 nm). Numerous animal studies have shown
that the the corneal epithelium absorbs almost 100% of UV light below 290nm (UV-C range). This
epithelial UV absorption potentially serves a protective role for the underlying stroma and
endothelium, but causes in the process damage and apoptosis which results in a delayed sloughing
of the epithelium [1].

Significant longer spectrum UV exposure has been shown to cause stromal and endothelial damage
in animal models [2].

The reason photokeratitis is painful is that the epithelium is preferentially damaged and sheds,
leaving the underlying sub-epithelial nerve plexus exposedi2].

Etiology and Risk Factors

Arc welding and light reflections from snow (particularly at high altitudes) remain the most classical
examples of exposures for photokeratitis, but many other sources exist and have been reported.
Below includes a list of potential sources of UV exposure in photokeratitis

Arc welding
Snow reflections
Other recreational solar exposure
Sun lamps
Tanning beds
Germicidal or laboratory UV lights
Damaged metal halide lamps (can be found in gymnasiums) [3].
e Halogen lamp burst [4]
Exposure to UV at high altitude settings, such as mountain climbing in snow covered terrain, can be
particularly intense and result in photokeratitis commonly known as snow blindness. This is due to a
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combination of factors. At higher altitudes, the atmosphere is thinner and there is less scattering of
the UV rays. Snow terrain also has a increased albedo or reflection of radiation. Fresh fallen snow
can carry a reflectance or albedo rate of up to 0.9 or 90% reflectance [5).

Signs and Symptoms

Delayed presentation from exposure is absolutely characteristic of photokeratitis. Anywhere from 30
minutes to 12 hours after an exposure to a source, patients will usually present with bilateral eye
pain, photophobia, decreased vision, tearing, and will often have facial or eyelid erythema related to
the UV exposure as well.

Physical examination

Physical examination should reveal bilateral eye involvement. If unilateral, one could be suspicious
of a corneal or tarsal foreign body or other causes of unilateral eye irritation and redness.

Typically, examination will reveal bulbar conjunctival injection and chemosis, with relatively sparing
of the palpebral conjunctiva since UV exposure to those areas should be blocked by the eyelids.
Epiphora (tearing), eyelid chemosis, and superficial facial burns may be apparent as well. Visual
acuity can be normal to moderately decreased, and assessing visual acuity may be difficult without
instillation of a topical anesthetic.

Punctate keratopathy seen on fluoroscein staining. This pattern of uptake can be seen in
photokeratitis. Photo courtesy of Kwon et al, 2016, licensed under the creative commons license

[6]. http://creativecommons.org/publicdomain/zero/1.0/

Instillation of fluoroscein dye will reveal punctate epithelial staining of the cornea, which in severe
exposures may be coalescent. These areas of staining represent the corneal epithelium that has
been damaged and sloughed off.
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Differential Diagnosis

It is important to consider other conditions that can cause bilateral eye redness, irritation, and
photophobia:

e Viral conjunctivitis - can be bilateral and cause similar findings, but typically one eye
becomes involved first, and the conjunctival injection and chemosis would be prominent in
the palpebral conjunctiva as well. With photokeratitis, you would expect a concurrent bilateral
onset and relative sparing of the palpebral conjunctiva.

Contact lens overwear - would expect contact lens history
Dry eye - would see decreased tear lake, decreased tear breakup time, lack of UV exposure
history

e Topical drug toxicity - consider sensitivity or toxicity to drops like brimonidine, neomycin,
tobramycin, any topical medications with preservatives

e Chemical exposure - cleaning sprays, oven cleaners, other chemicals can cause similar
symptoms and findings to photokeratitis

e Upper eyelid foreign body - usually unilateral, with vertical linear abrasions classically

Treatment

Treatment of photokeratitis is supportive, and similar to that of treatment of a corneal abrasion. The
corneal epithelium should heal within 24-72 hours, and supportive measurements such as ointment,
artificial tears, and oral analgesics can be used to treat symptoms until the cornea is
re-epithelialized.

Topical antibiotic ointments such as erythromycin ointment can provide improved comfort and also
may also prevent a bacterial super-infection. We recommend dosing erythromycin ointment 4 times
a day for 2-3 days.

The use of topical NSAID drops such as ketorolac or diclofenac for pain relief remains controversial.
A Cochrane systematic review in 2017 was unable to show clear benefit in topical NSAID use for
traumatic corneal abrasions, and these drops are not as cost effective as oral analgesics [7]. Thus,
we do not recommend the routine use of topical NSAIDs in most cases of photokeratitis.

Patching the eye has been shown to not be effective in the treatment of corneal abrasions, and can
delay corneal healing, and is thus not recommended [8][9]

Usage of cycloplegics/mydriatics such as cyclopentolate or homatropine have not been shown to be
effect in corneal abrasions, and are generally not recommended [10][11].

It is recommended that if the patient is a contact lens wearer, that they stay out of contact lenses
until the cornea is healed.

Follow Up

Follow up should be arranged with an ophthalmologist within one to two days or initial diagnosis to
ensure the resolution of signs and symptoms. Any new or worsening pain should be promptly
re-evaluated.
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There have been no long term follow up studies on photokeratitis, but it is known that prolonged or
increased lifetime UV exposure can lead to other pathologies such as pterygium, erythema,
malignant melanoma, and non-melanotic skin cancers|12].

Prevention

Photokeratitis is a preventable disease with proper UV protection.

Patients with recreational UV exposure should wear proper fitting sunglasses that meet the
American National Standards Institute (ANSI) sunglasses requirements and have appropriate UV
blocking properties [13].

Patients with occupational UV exposure such as welders should adhere to the standard protections
outlined by the ANSI standards for Eye and Face Protectors and for Occupations and Educational
Personal Eye and Face Protection Devices. For welders specifically, having a full face shield with
adjustable shade levels is necessary for adequate protection.

Inuit snow goggles made from caribou antler. Credit to Wikipedia and licensed via Creative
Commons https://creativecommons.org/licenses/by-sa/2.0/
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Inuits from the artic region have classically fashioned snow goggles with thin slits in them, from
materials such as caribou antler or driftwood, to help reduce the amount of UV exposure and prevent
snow blindness.
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