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Abstract 
 

Wolfram syndrome is a neurodegenerative disorder usually diagnosed in childhood. The ocular manifestation of 
wolfram syndrome is mainly characterized by bilateral optic atrophy; however, pigmentary retinopathy has been 
reported in some cases. We present a case with new external ocular manifestation of wolfram syndrome not 
previously reported in the literature. A 22-year-old retarded man clinically diagnosed as having wolfram syn-
drome presented with ocular discomfort in his both eyes for a 4-year period, being aggravated recently. On ex-
amination, he was emmetrope with best corrected visual acuity of about two meter count finger in each eye. 
Pupillary response was sluggish but equal in both eyes. Ocular motility was normal and there was no consider-
able sign of nystagmus; however, there were disturbed blinking reflex, lagophthalmus, and poor bell's phenome-
non. Slit lamp examination showed bilateral symmetrical saucer-like depression of the corneal surface adjacent 
to the limbos that is known to be deled formation. The result of Schemer test was out of the normal limit, in favor 
of dry eye. So, dry eye due to blinking disturbances in patients with wolfram syndrome as a neurodegenerative 
disorder may lead to external ocular manifestations, requiring conservative treatments. 
 

Keywords: Wolfram syndrome; Neurodegenerative disorder; Dry eye; Dellen formation 
 

 
Introduction 
 
Wolfram syndrome is a neurodegenerative disorder 
usually diagnosed in childhood. Optic atrophy 
combined  with diabetes mellitus, diabetes in-
sipidus and deafness are the main features known 
by the acronym DIDMOAD (diabetes insipidus, 
diabetes mellitus, optic atrophy, deafness).1,2  Both 
mitochondrial and autosomal recessive patterns of 
inheritance have been pertained to this problem.3 
The ocular manifestation of wolfram syndrome is 
typically but not invariably demonstrated by bilat-
eral optic atrophy; however, other posterior seg-
ment involvements such as pigmentary retinopathy 
have been reported less frequently.4 Here, we pre-
sent a case with new external ocular manifestation 
of wolfram syndrome which has not been previ-
ously reported in the literature. 
 

Case Report 
 
A 22-year-old mentally retarded man with growth 
retardation clinically diagnosed as having wolfram 
syndrome presented with the chief complaint of ocu-
lar discomfort in his both eyes for a 4-year period, 
being aggravated recently. He was also suffering 
from low vision which began when he was six years 
old. His medical history was also significant for sub-
sequent onset of diabetes mellitus when he was 11.  A 
recent history of hearing loss and neurological prob-
lems led to several episodes of hospital admissions. 
On examination, he was emmetrope with best cor-
rected visual acuity of about two meter count finger 
in each eye. Pupillary response was sluggish but 
equal in his both eyes. Ocular motility was normal 
and there was no sign of nystagmus; however, there 
were disturbed blinking reflex, lagophthalmus and 
poor bell's phenomenon. Other neurological exams 
showed relative involvement of cranial nerves III, IV 
and VI as evidenced by mild hesitance of motion as 
well as delayed saccades. In addition, pure tune eudi-
ometry was in favor of moderate to severe high tone 
loss on ears. Slit lamp examination showed bilateral 
symmetrical 1×2 mm sized saucer-like depression of 
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the corneal surface adjacent to the limbus with over-
lying epithelium exhibition of punctuates irregulari-
ties. (Figure 1)  
 

 
Fig 1: A 1×2 mm sized saucer like depression of cor-
neal surface adjacent to the limbus with overlying epi-
thelium exhibition of punctuates irregularities. (Dellen 
formation) 
 

The result of Schemer test was out of normal limit 
(<5 mm). Fundus examination was in favor of bilat-
eral symmetrical optic disk atrophy with partial ab-
sence of the normal neuroretinal rim. According to 
the clinical and paraclinical findings, dry eye was di-
agnosed, lubricant medication was prescribed, and the 
patient's symptoms were relieved within a few weeks. 
 
 
Discussion 
 
Wolfram syndrome is an extremely rare disorder of 
multiple endocrinological and also neurological prob-
lems which leads to progressive optic atrophy. This 
syndrome was initially believed to be caused by mito-
chondrial mutations but recently the genetic basis of 
this problem has been shown to be due to mutations in 
the gene mapped on chromosome 4 at a gene locus as 
well, producing a novel trans-membrane protein of the 
calcium channel in pancreatic B-cells and neurons.1,4  

Although it is mainly considered as a hereditary 
genetic disorder, the complex interrelationships be-
tween genomic expression and unknown environ-
mental factors may alter the time of the onset of 
symptoms and the extent to which they are mani-
fested. In other words, it has variable expressions due 

to both genetic and environmental factors.3 As men-
tioned before, optic nerve atrophy and retinal pigmen-
tary changes are known ocular manifestations of 
wolfram syndrome with variable expressions and 
time of onset;4,5 however, to our knowledge, there is 
nothing in the literature indicating the corneal in-
volvement. Dry eye is a very common disorder of the 
tear film originating from either decreased tear pro-
duction or excessive evaporation owing to blinking 
problem. While dry eye leads to progressive ocular 
surface problem, irregularities of the ocular surface 
can also make the tear film more unstable, creating a 
vicious cycle aggravating the condition.6-8 Blinking 
disorder is also one of the contributing factors in dry 
eye. As wolfram syndrome is a neurodegenerative 
disorder resulting in both peripheral and central nerv-
ous system problems, polyneuropathy and multiple 
cranial nerve involvements are one of the prominent 
features of this syndrome.9 However, the sequence of 
involvement is not predictable and may be influenced 
by many unknown factors. In the present case, the 
absence of nystagmus in the face of low vision was 
related to the later onset of optic atrophy which was 
about 5-6 years. Moreover, poor blinking reflex and 
lagophthalmus may originate from the pathology of 
both 5th and 7th cranial nerves as well as diabetes melli-
tus. As a result, in the present case moderate to severe 
dry eye and the subsequent irregularity of the ocular 
surface led to depression in the epithelium and subepi-
thelial tissue just adjacent to the limbus. This corneal 
thinning of the stroma and epithelium, due to surface 
irregularities, is called Dellen formation as was the 
case here. Moreover, as expected, the bilateral and 
symmetrical manifestation of ocular problem could be 
explained only by its underlying systemic problem.8 

In conclusion, since wolfram syndrome is a so-
phisticated entity according to its progressive and ir-
reversible squeal, considering the best conservative 
management of patients’ symptoms such as dry eye, 
should be considered as one of   the main goals of 
treatment besides other visual rehabilitations. 
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