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Unexplained Visual Loss: Electroretinogram – A 
Breakthrough!
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dystrophy usually presents during infancy or early childhood 
and the symptoms usually remain the same throughout 
life. Whereas in progressive cone dystrophy, associated 
symptoms become worse over time. The rate of  progression 
and age of  onset, however, can vary greatly from one person 
to another. Progressive cone dystrophy usually develops in 
late childhood or early during adulthood.[4]

There is no cure for cone dystrophy.[1] The treatment is 
directed toward the specific symptoms that are apparent 
in each individual. The treatment may include using 
tinted lenses or dark sunglass in bright environments and 
magnifying devices to assist in reading and other similar 
activities.

CASE DESCRIPTION AND RESULTS

A 32-year-old male presented with defective vision in the 
left eye (LE) since 6 months, which he noticed only during 
routine ocular examination. There was no positive history 
such as head trauma, ocular trauma, headache, fever, pain, 
photophobia, night blindness, or transient obscuration of  
vision.

The patient was not a known diabetic or hypertensive. 
There was no history of  tuberculous, epilepsy, or any 

INTRODUCTION

A cone dystrophy is usually an inherited ocular disorder 
characterized by the loss of  cone cells, the photoreceptors 
responsible for both central and color vision. It is rare 
in occurrence and seen in one of  40,000 in general 
population.[1] Many cases are sporadic while they can also 
inherited as an autosomal dominant, autosomal recessive, 
or X-linked recessive trait.[2] Cone dystrophy affects males 
and females in equal numbers when it occurs sporadically 
or is inherited as an autosomal dominant or recessive trait 
while the X-linked recessive form of  cone dystrophy only 
affects males.

Symptoms include decreased visual acuity when looking 
straight ahead (central vision), defective color vision and 
photophobia.[3] The patients can be divided into two 
groups – stationary and progressive. Stationary cone 
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Abstract
A 32-year-old male presented with defective vision in the left eye (LE) since 6 months, which he noticed during routine ocular 
examination. Visual acuity in the right eye (RE) was 6/6 and the LE was hand movements close to face. Ocular examination 
revealed relative afferent pupillary defect in the LE. Fundus showed fine granular pigmentation in inferior retina and arteriolar 
narrowing in both eyes (BE), with waxy disc pallor in the LE. The RE showed change in vascular caliber in inferior half of retina 
with corresponding superior altitudinal field defect. Optical coherence tomography revealed thinning of papillomacular bundle 
and fundus fluorescein angiography showed granular hypo fluorescence in BE. Vascular and neurological workup was normal 
with absent visual evoked potentials response in the LE. Photopic electroretinogram (ERG) showed reduction in BE, with 
LE>RE. Scotopic response was normal, suggestive of sporadic isolate cone dystrophy. This case is presented to highlight the 
overlapping retinal signs relating old central retinal artery occlusion and retinal photoreceptors dystrophies which delayed the 
diagnosis as there was no family history/consanguinity or classical symptoms. ERG is the key to diagnosis.
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other systemic illness. No history of  similar complaints in 
any other family member. No history of  any drug intake. 
Not a smoker, alcoholic, or substance abuser. His general 
condition was also within normal limits.

However, on ophthalmic evaluation, it was found that his 
visual acuity in the right eye (RE) was 6/6 while the LE 
was only hand movements. Further examination revealed 
relative afferent pupillary defect in the LE. Rest of  the 
anterior segment was within normal limits and intraocular 
pressures were normal. Fundus examination showed fine 
granular pigmentation in inferior retina and arteriolar 
narrowing in both eyes (BE), with waxy disc pallor in 
the LE [Figure 1]. The RE showed change in vascular 
caliber in inferior half  of  retina with corresponding 
superior altitudinal field defect on perimetry [Figure 2]. 

Due to decreased vision in the LE, perimetry could not 
be performed.

Optical coherence tomography macula was taken which then 
revealed thinning of  the papillomacular bundle [Figure 3]. 
Then, fundus fluorescein angiography was performed where 
granular hypo fluorescence was observed in BE, LE>RE. 
No macular edema or leakage of  dye was noticed; however, 
along with increased retinal granularity, the vessels caliber 
was found to be decreased in inferior retina on the right 
side and whole retina on the left side [Figure 4].

Vascular workup was done to rule out hemoglobinopathies, 
homocystinurea, diabetes, hepato-renal disease, and thyroid 
dysfunction. Coagulation profile was normal, serum lactate 
and pyruvate, protein C and S, antinuclear, antineutrophil 
cytoplasmic antibody, and anti-phospholipid antibodies 
were also negative. 2-D ECHO and Doppler studies of  
the carotid and vertebral arteries also did not reveal any 
significant abnormality.

Neurological workup was also done including magnetic 
resonance imaging brain with magnetic resonance 
venography and magnetic resonance angiography which 
showed no significant abnormality. Audiometry also 
was normal. However, visual evoked potentials (VEP) 
waveforms were not obtained in the LE, while the RE 
VEP was normal. Pattern electroretinogram (ERG) showed 
bilaterally decreased P50 and N95 responses suggestive of  
decreased macular photoreceptor function and ganglion 
cell function, respectively.

Finally, photopic ERG showed reduction in photopic a wave 
(max cone photoreceptor response), b wave (inner retinal 
response), and 30 Hz flicker (pure cone response) in BE, with 
LE>RE while scotopic response was normal, suggestive of  
sporadic isolate cone dystrophy [Figures 5 and 6].

DISCUSSION

This is a rare case of  sporadic cone dystrophy where 
the patient had no significant family history and no 
history of  consanguineous marriage. The overlapping 
retinal signs relating to retinal vascular pathology and 
retinal photoreceptors dystrophies led to a delay in the 
diagnosis. Disc pallor along with altered caliber of  the 
retinal vasculature and the altitudinal field defect posed a 
challenging picture where ERG proved to be an important 
tool in arriving at the diagnosis.

This patient was started on ecosporin 75 mg, citicholine 
500 mg, and antioxidants. Guarded visual prognosis 
was explained and family members were advised to get 
screened. The patient is currently under follow-up.

Figure 1: Color fundus photo showing both eye disc pallor 
(LE>RE) with narrowing of retinal vasculature. Arrow head 

showing reduced caliber of retinal vasculature in the inferior 
hemiretina of RE

Figure 2: Right eye perimetry showing superior altitudinal field 
defect corresponding to narrowing of retinal vasculature in the 

inferior hemiretina

Figure 2: Right eye perimetry showing superior altitudinal field 
defect corresponding to narrowing of retinal vasculature in the 

inferior hemiretina
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CONCLUSION

This case is presented to highlight the overlapping retinal 
signs relating to old central retinal artery occlusion and 

retinal photoreceptors dystrophies which delayed the 
diagnosis as there was no family history/consanguinity or 
classical symptoms.

ERG is a valuable tool in diagnosing such dystrophies. 
Photopic ERG in particular is extremely useful in case 
where the fundus looks apparently normal. Any patient 
having disc pallor along with altered vascular caliber should 
raise suspicions of  a cone dystrophy.
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Figure 3: OCT macula showing thinning of papillomacular bundle

Figure 5: Scotopic electroretinogram

Figure 6: Photopic electroretinogram

Figure 4: Fundus fluorescence angiography
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