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Welder’'s Maculopathy; a Case Report

Abstract

Background: Outer retinal damage can occur when excessive ultraviolet (UV) radiation reaches the retina.
The most common etiology is from the sun, known as solar retinopathy, especially when individuals
observe solar eclipses without appropriate eye protection. Another cause of UV retinopathy that is not
frequently encountered in practice is arc welding, causing Welder's Maculopathy. Fortunately, the
prognosis of the UV retinopathies is quite favourable, as many fully recover after the initial insult to the
retina. This retrospective case review aims to outline the clinical manifestation of this maculopathy and
current opinions on its etiology and diagnosis.

Case Report: A 45-year-old patient presented for a comprehensive eye examination with an occupational
history of arc welding. Best corrected visual acuities were 20/20 OD, 0S. Dilated fundus examination
revealed central red macular retinal pigment epithelium (RPE) disruption in the right and left eyes.
Spectral domain optical coherence tomography (SD-OCT) demonstrated no defects OD and foveal loss of
the ellipsoid portion of the photoreceptor inner segment (ISe) band with atrophy in the RPE 0S.

Conclusion: Welder's Maculopathy is an established, but infrequently encountered, cause of UV
retinopathy. Most cases are self-limiting and cause no long-term functional sequelae. SD-OCT findings
from photochemical injury to the photoreceptors and RPE lead to a box-shaped outer retinal hole that can
interrupt the ISe band; which is a determinant of visual prognosis. Careful occupational education should
be discussed with each patient.
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Background

Outer retinal damage can occur when excessive ultraviolet (UV) radiation reaches
the retina. The most common etiology is from the sun, known as solar retinopathy,
especially when individuals observe solar eclipses without appropriate eye
protection. Another cause of UV retinopathy that is not frequently encountered in
practice is arc welding, causing Welder’s Maculopathy. Fortunately, the prognosis
of the UV retinopathies is quite favorable, as many fully recover after the initial
insult to the retina. This retrospective case review aims to outline the clinical
manifestation of this maculopathy and current opinions on its etiology and
diagnosis.

Case Report

A 45-year-old patient presented to our clinic for a comprehensive eye
examination. He reported blurred vision at distance and near OU. He was using
over the counter reading glasses for near work. His last eye examination was in
childhood. The patient reported a history of corneal compromise from arc welding,
approximately a dozen times. His last medical examination was years ago, and he
reported no general systemic health problems. He had no known drug allergies.
Family history for ocular disease was unremarkable. He was a former smoker for 7
years.

The patient was oriented to time, place and person with a normal affect. Entering
uncorrected visual acuities were 20/40 OD and 20/60 OS. Pupils were equal, round
and reactive to light, without a relative afferent pupillary defect (RAPD).
Confrontation visual fields were full to finger count OD, OS and extraocular
motility was full and extensive OD, OS. HRR (Hardy Rand and Rittler) standard
pseudoisochromatic screening was normal OD, OS. His refraction was +1.50 -1.00
x 095 OD and +2.00 -1.00 x 080 OS with a +1.50 add at near. Best-corrected visual
acuities after refraction were 20/20 OD, OS at distance and near. Slit lamp
examination was remarkable for mild meibomian gland dysfunction. Intraocular
pressure with Goldmann applanation tonometry was 13mmHg OD and 15mmHg
OS. Manual blood pressure in office was 98/62. The patient was dilated with
tropicamide 1% and phenylephrine 2.5%. Dilated fundus examination revealed
central red macular retinal pigment epithelium (RPE) disruption in the right and left
eyes (see Figure 1). The patient was imaged with Cirrus spectral domain optical
coherence tomography (SD-OCT) that demonstrated no defects OD and foveal loss
of the ellipsoid portion of the photoreceptor inner segment (ISe) band with atrophy
in the RPE OS (see Figure 2). Amsler grid was performed, and revealed no
scotomas OD, OS.
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Differential Diagnoses

Differential diagnoses for this patient included ultraviolet (UV) retinopathy
secondary to arc welding (Welder’s Maculopathy), UV retinopathy secondary to
sun gazing (solar retinopathy), and cone dystrophy. All three differential diagnoses
lead to outer retinal damage, as seen on SD-OCT. A patient with solar retinopathy
will have a history of increased retinal exposure to UV radiation from the sun. The
majority of cases are a consequence of viewing a solar eclipse or sun gazing without
appropriate eye protection.!® Our patient denied viewing the sun for extended
periods of time; however, he reported a history of arc welding and approximately a
dozen episodes of photokeratitis. Arc welding is a rarer cause of UV retinopathy.’
In cases of UV retinopathy within days of insult to the retina, there is variable
retinopathy from none to marked intraretinal edema. Usually, the edema resolves
in days and leaves behind a mottled yellow lesion in the macula, which usually
evolves into a red lesion,*!* which was noted in our patient. Patients with cone
dystrophy (without rod involvement) can also demonstrate central retinal thinning
and segmental foveal loss of the ISe band. Cone dystrophies can have highly
variable clinical retinal changes with progressive reduced best-corrected visual
acuity, photophobia, inability of clear vision in bright light (hemeralopia), difficulty
with colour vision discrimination, and central scotomas. A bull’s eye maculopathy
or demarcated severe macular atrophy may be seen on ophthalmoscopy.'*!7 The
diagnosis of cone dystrophy is determined by a full-field electroretinogram'’
(ERG); however, based on the clinical examination and presentation, this diagnosis
was ruled out. In addition, inherited maculopathies tend to produce symmetrical
foveolar lesions and cone-rod dystrophies produce larger lesions than those seen
with the UV retinopathies.'®

https.//athenaeum.uiw.edu/optometric_clinical_practice/voll/iss1/6
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Figure 1. Fundus photographs of the right and left eyes, demonstrating a very subtle red macular
lesion. It is difficult to appreciate the irregular macula clearly in these photos with low
magnification.
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Figure 2. Cirrus SD-OCT (Carl Zeiss Meditec) images of the normal outer retinal layers OD and
the outer retinal disruption OS. There is fragmentation subfoveally at the level of the inner segment
ellipsoid band.

A diagnosis of Welder’s Maculopathy was made, and the findings were discussed
with the patient, along with the recommendations of reducing sun and light
exposure with sunglasses, wide brimmed hats when outside, and the appropriate
protective eyewear when in the workplace and/ or when welding. Yearly
comprehensive eye examinations were recommended.
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Discussion

Arc welding is a process that fuses metal to metal with a high-current electric arc.
This process produces large quantities of UV to infrared (IR) radiation’, with a high
spectral irradiance between 200 and 400 nm, mainly UV-A and UV-B. UV
radiation has been classified into three subgroups, UV-A (315-400nm), UV-B (280-
315nm) and UV-C (100-280nm). The human eye ensures minimal harmful
radiation reaches the retina; however, small percentages of harmful rays can still
reach the fundus. The cornea filters UV-C, which is already almost all absorbed by
the ozone.!>?* Aqueous humor absorbs UV-B with some UV-A (range 280-360nm)
and long infrared rays (1200-2300nm).2! The lens in young individuals absorbs
UV-A and due to the yellowing of the lens with age, older individuals also have
UV-B absorbed by the lens.?*?* The retina receives near infrared (700-1200nm),
visible light (400-700nm) and in young persons, a small percentage of UV-A and
UV-B due to the cloudless lens.?* A traditional sunburn is caused by UV-B and the
cornea is most sensitive to photo-damage by UV-C.2>3% As UV is toxic to the
retinal photoreceptors and the RPE, high energy UV-B with prolonged exposure
can cause photochemical damage to these outer retinal layers.>!

Light toxicity can cause three types of damage: photothermal, photomechanical
and photochemical. Photothermal and photomechanical processes by UV radiation
make small contributions to retinal damage. The majority of retinal compromise is
from photochemical pathways, as it is hypothesized to produce free radicals in
retinal tissue from long exposure times to lower wavelength (higher energy)
radiation.*

The most common of the UV retinopathies is solar retinopathy,” as most
individuals develop this from directly observing solar eclipses. In one study,
Stokkermans and Dunbar over a 2-year period discovered 20 cases (26 eyes), where
60% of UV retinopathy cases were due to sun gazing and 15% to arc welding.’

Historical clues may also give guidance on the etiology of the UV retinopathy.
Some patients disclose details on the source of the optical radiation; however, many
are not aware. In our patient, the initial insult was many years prior and not
recognized at the time that it could cause damage to him. Careful questioning
regarding sun gazing (especially of a solar eclipse), hobbies (high sunlight
reflection as in skiing, sailing), and occupational history (arc welding), can lead to
the source of the UV retinopathy. In this case, the patient recalled about a dozen
incidents of “Welder’s flash” or UV keratitis during his time as an arc welder.

Patients with UV retinopathy usually present acutely with symptoms of decreased
vision, metamorphopsia, dyschromatopsia, central/paracentral scotomas and/or
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frontal headaches. Best-corrected visual acuities are typically in the range of 20/30
to 20/60, but have been reported to be as poor as count fingers.>** When visual
acuities are dramatically reduced, patients seek medical advice acutely (days,
weeks); however, as in our case, when there is chronic exposure, it can take months,
years, or decades to present for medical attention.

As the time from initial UV insult to seeking medical help can vary from hours to
decades, the ophthalmic examination findings vary as well. In the acute phase of
UV insult to the outer retinal layers, there may be no retinal defects; however,
macular edema may be present. The edema usually resolves in a few days. In the
early phase, retinopathy may present as a central yellow-white macular lesion with
surrounding mottled pigment. Over time, this lesion usually evolves to a well-
circumscribed red lesion.®!3

The advent of SD-OCT has allowed clinicians to have a better understanding of
this maculopathy. Numerous studies have used SD-OCT to examine patients with
UV retinopathies, including Welder’s Maculopathy. After exposure, the acute
stages demonstrate hyperreflectivity of the photoreceptors and hyporeflectivity of
the RPE, due to photochemical disruption of these layers. This causes the
characteristic loss of the outer retinal layers, described by many as a square shaped
hole in the outer retinal layers that extends from the RPE band to the external
limiting membrane (ELM) that includes the segmental foveal loss of the ISe
band.”*%** The characteristic fragmented loss of the ISe band (also known as the
photoreceptor inner segment/outer segment junction) has been shown to correlate
with visual function in the case of solar retinopathy, as noted by Klemencic, et al.*°
UV retinopathy from welders and sungazing have a similar clinical and SD-OCT
appearance, with SD-OCT being the most sensitive test in identifying chronic
macular lesions.

Fluorescein angiography is not currently utilized as a diagnostic tool for Welder’s
Maculopathy, or for any of the UV retinopathies, as most are angiographically
normal. It can be useful when ruling out other conditions, such as concern if there
is concomitant choroidal neovascularization. A few studies have demonstrated
window defects and parafoveal leakage,!%**® but this is not common. SD-OCT is
the most sensitive test in identifying chronic macular lesions, *’° even when
asymptomatic.

In many cases of Welder’s Maculopathy, the retinal injury spontaneously resolves
without loss of vision; however, more severe cases can cause reduced best-
corrected visual acuity or central scotomas. Maier et al found in a case-control study
that there were no functional differences between welders, and non-welders.

https.//athenaeum.uiw.edu/optometric_clinical_practice/voll/iss1/6
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Interestingly, they noted that on average, visual acuity was better in the welder
group, compared to the control group.*’

Recommendations for welders should include occupational tinted lenses to filter
UV-A and UV-B radiation with side shields to prevent oblique light rays from
entering the pupil. Currently, there is no standard treatment for this condition.
Systemic corticosteroids have been studied in the acute phase with macular edema,
without success.’! As most cases are self-limiting, novel therapeutic approaches are
limited.

Conclusion

Welder’s Maculopathy is an established, but infrequently encountered, cause of
UV retinopathy. Careful case history will aid the clinician in determining the
appropriate cause of this characteristic retinopathy. Although most cases can
acutely cause decreased vision, metamorphopsia, dyschromatopsia,
central/paracentral scotomas and/or frontal headaches, most cases are self-limiting
and cause no long-term functional sequelae. Chronic conditions may be an
incidental finding, usually characterized by a central red macular lesion. SD-OCT
findings from photochemical injury to the photoreceptors and RPE lead to a box-
shaped outer retinal hole that can interrupt the [Se band. The interruption of the ISe
band can be a determinant of visual prognosis. Careful occupational education
should be discussed with each patient to ensure no future occurrences, which
demonstrates the importance of a thorough case history to determine the underlying
etiology.
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