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Abstract

Exposure to welding is associated with many diseases, especially some of the eye injuries. We present a 49-year-old male patient applied to us with the com-
plaints of double vision and blurred vision for a week. The symptoms started after looking welding machine light for a few minutes without protective glasses.
After excluding another cause, the diagnosis of idiopathic abducens paralysis was made. As a result of exposure to metals and ultraviolet radiation, conjunctival
disorders, presbyopia, refractive errors, corneal damage, and retinal pathologies can be seen in patients. It is also known that UV is a stress factor that will initiate
reactions that lead to apoptosis of neurons. We think that exposure to UV rays may have played a role in the possible etiological process in our case. The patient
was followed up with conservative treatment and all symptoms resolve within a month.
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Introduction

Welding is a process that is widely practiced in many industrial
areas, the main purpose of which is to join two metals. It has
known that exposure to welding is associated with many
diseases, especially some of the eye injuries (1-3).

Abducens nerve is an isolated motor nerve which
is innervates the lateral rectus muscle which abducting
the ipsilateral eye (4, 5). Its nucleus is in the pons and is
located lateral to the medial longitudinal fascicle and at the
base of the fourth ventricle. It leaves the brain stem via the
pontomedullary junction and follows a long subarachnoid
course. It reaches the orbit through the superior orbital
fissure via passing through cavernous sinus near carotid
artery. During this long course, injury of the abducens nerve
can occur anywhere and for any reason (4-6). Therefore,
it requires extensive research to find the right cause in
abducens paralysis.

In our article, we report a case of a patient has an acute
isolated abducens paralysis after looking at a high light
source from welding, which is unique in the literature.

Case Report

A 49-year-old male patient applied to us with complaints of
double vision and blurred vision for a week. The symptoms
started after the patient looked at an intense light source from
an electric-powered welding machine for a few minutes
without protective glasses. When his symptoms did not go
away, he applied to our center. During this period, he did not
have any complaints such as headache, vision loss, nausea,
vomiting, and cough. His double vision did not improve
during the day and was present constantly without showing
a diurnal rhythm. The patient had no regular medication and
no diagnosed chronic disease. He has a history of subacute
thyroiditis and the presence of maternal diabetes in his
family history.

At first admission, he was conscious, cooperative, and
oriented. The vital signs were normal (Tension arterial
115/70; heart rate: 84, Sp02:94; capillary blood glucose: 98).
There was no nuchal rigidity or signs of meningeal irritation.
Direct and indirect light reflexes were normal in both eyes.
His left eye could not abduct and could not cross the midline
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when looking to the left. He did not feel pain during eye
movements. However, he had photophobia, and to prevent
this, the patient was voluntarily closing his left eye. He was
able to open his eyes when asked. The sclera and cornea
were normal in both eyes. Other neurological and systemic
examinations, including visual field examination and fundus
examination, were normal. Isolated left abducens paralysis
was detected in the patient.

Complete blood count (CBC), kidney function tests,
liver function tests, serum electrolyte levels, sedimentation,
HbAlc,
anti-thyroid peroxidase,

C-reactive protein (CRP),
tests,
antiacetylcholine receptor antibody tests were normal.
Also, his COVID-19 Polymerase chain reaction (PCR)
test was negative. No significant findings were detected in

thyroid function

anti-thyroglobulin, and

thorax computerized tomography (CT), diffusion magnetic
resonance imaging (MRI), Brain CT, and Optical coherence
tomography (OCT) examinations. Contrast-enhanced brain
MRI showed gliotic foci with a tendency to coalesce in
periventricular and subcortical white matter (Figure 1), but
the lesions seen did not explain the patient’s complaint.
Orbital MRI with contrast, brain MRI angiography, cervical
MRI angiography, visual evoked potential (VEP), and
electromyogram (EMG) examinations were normal. Isolated
abducens paralysis developed secondary by welding light
exposure was considered in the patient.

Figure 1. Gliotic foci with a tendency to coalesce in periventricular white
matter in MRI

Figure 2. Gliotic foci with a tendency to coalesce in subcortical white
matter in MRI

Discussion

Arc welding is recognized as a well-known potential
occupational hazard. Pathologies in the eye occur due
to UV light burns, flying metal objects, harmful metal
gases, and thermal burns (1,2). As a result of exposure to
metals and ultraviolet radiation, conjunctival disorders,
presbyopia, refractive errors, corneal damage, and retinal
pathologies can be seen in patients (3). In addition, it has
been reported that the use of appropriate protective glasses
during the welding process reduces the harmful effects of
infrared, visible, and ultraviolet radiation, providing a kind
of mechanical protection for the eye against welding spatter
and reducing the intensity of visible light (2,3). The patients
present with complaints of tearing and pain in the eyes,
blepharospasm, photophobia, and vision loss (2-4). Injuries
can include corneal opacity, corneal and conjunctival foreign
bodies, traumatic iritis, traumatic mydriasis, or burns (2-4).
Diplopia after exposure to welding light is very rare, and
isolated abducens paralysis has never been reported in the
literature.

Isolated abducens nerve palsy is a common cause of acute
horizontal diplopia and is the most common isolated ocular
motor cranial neuropathy in adults (5). A study reported its
annual incidence as 11.3/100.000 (6). Its etiology includes
vascular diseases, infective causes, demyelinating diseases,
tumors and other structural lesions, neuromuscular junction
disorders, trauma, idiopathic intracranial hypertension,
and diabetic mononeuropathy. Also, idiopathic cases
were reported. Etiological causes according to anatomical
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Table 1: Etiology of abducens paralysis according to anatomical
locations®

Anatomical location Etiology

Brainstem fascicle Infarction, tumor, demyelination

Subarachnoid space Meningitis, high or low intracranial

pressure

Petrous apex Petrous bone fractures, Gradenigo’s

syndrome, clivus tumors

Cavernous sinus Aneurysm, neoplastic infiltration,
idiopathic inflammation
(Tolosa-Hunt syndrome), infection,

cavernous-carotid fistula

Orbital apex Infection (mucormycosis, aspergillo-
sis), neoplastic infiltration, idiopathic

inflammation

localizations are summarized in Table 1. Imaging and
laboratory examinations were performed in our case for the
differential diagnosis, and possible other reported causes
were excluded.

In a study conducted on young patients, the rate of
idiopathic abducens nerve palsy was shown to be 22%, and
almost all of them resolved in 6-8 weeks (8). After excluding
the above-mentioned causes, the diagnosis of idiopathic
abducens paralysis was made. It is generally a benign
condition, and patients should undergo a follow-up period of
several months to exclude the possibility of recurrence (9).
In our case, the patient was followed up with conservative
treatment and all symptoms resolved within a month.

A study showed that myelin structure absorbs UV
(10). The effects of UV are not limited to skin and eye
lesions. Pathologies related to the immune system and
neuroendocrine system can be explained according to the
degree of absorption and transmission of UV (11). UV
entering the eyes has been shown to act directly on the
central nervous system, with effects on the skin to a similar
degree as exposure (12). It is also known that UV is a stress
factor that will initiate reactions that lead to apoptosis of
neurons (13). We think that exposure to UV rays may have
played a role in the possible etiological process in our case

Conclusion
Since there is no example of abducens damage developed

after exposure to arc welding in the literature, this case
was found worthy of being presented. It is known that UV

exposure can play a role in neuron damage. In this case,
we think that the possible etiological cause may be UV
exposure.

References

1. AmaniF, Bahadoram M, Hazrati S. Evaluation of occupational
injuries among welders in Northwest Iran. Journal of
Preventive Epidemiology. 2017; 2(2): 1-5.

2. Fiebai B, Awoyesuku EA. Ocular injuries among industrial
welders in Port Harcourt, Nigeria. Clinical Ophthalmology.
2011;5:1261-1263.

3. Kwaku Tetteh KK, Owusu R, Axame WK. Prevalence and
Factors Influencing Eye Injuries among Welders in Accra,
Ghana. Adv Prev Med. 2020:2170247.

4. Lombardi DA, Pannala R, Sorock GS, Wellman H, Courtney
TK, Verma S, Smith GS. Welding related occupational eye
injuries: a narrative analysis. Inj Prev. 2005; 11(3): 174-9.

5. Rush JA, Younge BR. Paralysis of cranial nerves lll, IV, and VI.
Cause and prognosis in 1,000 cases. Arch Ophthalmol. 1981;
99: 76-9.

6. Patel SV, Mutyala S, Leske DA, Hodge DO, Holmes JM.
Incidence, associations, and evaluation of sixth nerve palsy
using a population-based method. Ophthalmology. 2004;
111:369-75.

7. Elder C, Hainline C, Galetta SL, Balcer LJ, Rucker JC. Isolated
Abducens Nerve Palsy: Update on Evaluation and Diagnosis.
Curr Neurol Neurosci Rep. 2016; 16(8): 69.

8. Moster ML, Savino PJ, Sergott RC, Bosley TM, Schatz
NJ. Isolated sixth-nerve palsies in younger adults. Arch
Ophthalmol. 1984; 102(9): 1328-1330.

9. Graham C, Mohseni M. Abducens Nerve Palsy. [Updated 2021
Jul 18].In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2021 Jan-. Available from: https://www.ncbi.nlm.
nih.gov/books/NBK482177/

10. Gent WL, Gregson NA, Lovelidge CA, Winder AF. Ultraviolet
absorption characteristics of myelin from the central nervous
system. J Neurochem. 1973;21(3):697-702.

11. Brainard GC, Barker FM, Hoffman RJ, Stetson MH, Hanifin
JP, Podolin PL, Rollag MD. Ultraviolet regulation of
neuroendocrine and circadian physiology in rodents. Vision
Res. 1994;34(11):1521-33.

12. Hiramoto K, Mashita Y, Katada T, Konishi H, Sugiura M,
Hayakawa R. Immunosuppression by ultraviolet B rays via
eyes in mice. Arch Dermatol Res. 1997;289(12):709-11.

13. ChengIH, Lin YC,Hwang E, Huang HT, Chang WH, Liu YL, Chao
CY. Collagen VI protects against neuronal apoptosis elicited
by ultraviolet irradiation via an Akt/phosphatidylinositol
3-kinase signaling pathway. Neuroscience. 2011;183:178-88.






