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How do we see?

https://www.youtube.com/watch?v=NQ2NwyM5tpM

What is neuro-ophthalmology?

https://youtu.be/Mbmt-6o-Bp0

Neuro-ophthalmology is a subspeciality within ophthalmology that studies and analyzes the 
eye as part of the eye-brain visual system. It can be considered a subspeciality that connects 
ophthalmology and neurology. 

The photosensitive part of the eye (the retina), is composed of neurons, and like the rest of the 
nervous system is directly connected to the brain and can indeed be considered as an extension 
of the brain. Therefore, pathologies that affect the nervous system, such as trauma, tumors, 
neurodegenerative diseases, etc, will have repercussion in the eye, and therefore affect vision. 

We must not forget that we have two eyes, and vision is the sum of what both eyes see (binocular 
vision). In order to “form” binocular vision, the eyes must be fixed on the same point and for this, 
the different muscles that are involved in directing the eyes where we want, must work in harmony 
and balance. 

Neuro-ophthalmology also studies and treats  possible imbalances between the control of these 
muscles to eliminate any double vision produced.

How do neurodegenerative diseases affect the eye? 

Neurodegenerative diseases can produce visual impairments such as loss of contrast sensitivity, 
producing poor vision in low light situations and alterations in the ability to differentiate colors 
as well as loss of visual field, thus impeding quality vision.

At the ocular level alterations are observed in the optic nerve and in the retina, which can be 
quantified by OCT techniques.

Sometimes eye movement imbalances can occur resulting in double vision (diplopia) or nystagmus 
due to disturbances in the nervous system, both centrally (at brain level) and peripherally (at 
nerve level).
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What research is GIMSO doing in neuro-ophthalmology?

GIMSO has devoted much of its efforts to investigating how diseases such as multiple sclerosis, 
Parkinson’s disease and Alzheimer’s disease can affect vision and, if possible, by means of the 
optical nerve analysis techniques with OCT, detect alterations and quantify the loss of nerve 
fibers in a fast, simple, non-invasive and reliable way. 

Neuro-ophthalmologic studies can help neurologists by making early diagnosis, carrying out 
follow-up studies, making prognosis and evaluating of the effectiveness of neurodegenerative 
disease treatments under study.

Long-term studies in patients with multiple sclerosis have shown that there is a direct relationship 
between quality of life, stage, progression and response to treatment with loss of nerve fibers in 
the retina, quantifiable by OCT

https://www.ncbi.nlm.nih.gov/pubmed/28187977
https://www.ncbi.nlm.nih.gov/pubmed/23709591

Studies in Parkinson’s and Alzheimer’s disease present similar results. 

	 Alterations	in	visual	function	and	loss	of	nerve	fibers	in	the	retina	are	directly	related	to		
 the severity of Alzheimer’s disease.
 https://www.ncbi.nlm.nih.gov/pubmed/25529560

	 There	is	a	relationship	between	the	reduction	of	nerve	fibers	in	the	retina	and	the	duration	
 and severity of Parkinson’s disease.
  https://www.ncbi.nlm.nih.gov/pubmed/24315296
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