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Editorial

Retinal fundus image for neurologists and headache medicine 
specialists

Fernando Korn Malerbi

Federal University of Sao Paulo, Sao Paulo, Brazil

The ocular fundus examination is an essential part of the neurological examination, and has 
long been a fundamental step of headache patients’ evaluation; it is especially relevant in the 

identification of conditions that affect the optic disc, such as optic disc edema (Figure 1).1 Clinical 
signs present in the ocular fundus may prompt life- and vision-saving interventions.1,2 

We conclude that there has been a drastic change in the way humans communicate in the last 
two years, possibly even with a return to a situation without Covid-19 or living with mild endemics, 
the world will never go back to what it was in 2019. Exposure to certain precipitating factors of 
migraine attacks may have changed in frequency and intensity, or even clustering of factors that 
can trigger a headache attack together. Great adaptations occurred, we would even consider that 
they were established because of the pandemic, but they proved to be come to stay, facilitating 
work performance and academic activities.

Figure 1. Optic disc edema.

In Neurology, ocular fundus evaluation is also relevant for patients with a transitory ischemic 
accident (TIA) or acute stroke, since they may present abnormal retinal microvascular signs.3 In  
addition, ocular fundus signs evaluation plays a role in the screening of stroke risk, as fundus signs 
are surrogates for systemic conditions related to such outcome, especially diabetes and systemic 
arterial hypertension. 
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Traditionally, ocular fundus examination was performed 
with the aid of the direct ophthalmoscope, a device created 
in 1851 by Helmholtz4 which provides a high magnifica-
tion but a narrow field of view (5-25o).2 However, direct 
ophthalmoscopy is technically difficult to perform; it lacks 
adequate training and is even sometimes discouraged by 
preceptors in medical school,2,5 since medical students also 
face difficulty of interpreting the findings.1

Direct ophthalmoscopy is infrequently and poorly per-
formed by most neurologists; besides the technical difficulty, 
this skill requires frequent practice.5,2 Hence, alternative 
methods to evaluate ocular fundus in clinical practice that 
are easier to perform would be welcomed by the neurolo-
gist. Digital fundus photography is an increasingly popular 
method which allows efficient and reliable evaluation of 
the ocular fundus5, as well as storage and remote shar-
ing of images with telemedicine integration; it provides 
a wider field of view (30-45o) in comparison with direct 
ophthalmoscopy.2 Retinal photographs may be obtained 
with traditional, tabletop retinal cameras or, more recently, 
portable retinal cameras. The quality of images obtained 
with portable retinal cameras has been assessed, as well as 
the potential of such method to provide high quality images 
without pharmacologic pupil dilation in neurology practice. 

The Fundus Photography vs Ophthalmoscopy Trial Out-
comes in the Emergency Department (FOTO-ED) study5 in-
cluded patients with headaches, focal neurological chang-
es, acute visual changes, or diastolic blood pressure ≥120 
mmHg, symptoms and signs generally warranting ocular 
fundus examination; relevant ocular fundus findings were 
defined as optic disc edema, retinal hemorrhages, severe 
hypertensive retinopathy, retinal vascular occlusion, and 
ocular disc pallor. This study showed that Emergency De-
partment (ED) physicians failed to correctly identify relevant 
ocular fundus findings by direct ophthalmoscopy, and that 
nonmydriatic fundus photography was an effective way of 
evaluating the ocular fundus in the ED.5

Other recent studies2,6 have also evaluated the perfor-
mance of non-mydriatic fundus photography for cognitive 
impairment and cerebrovascular disease patients, both in 
the emergency department and in ambulatory clinics. The 
performance of portable fundus non-mydriatic cameras in 
neurological ED patients that presented with headache, 
cerebrovascular disorder, or acute confusional state was 
considered superior to regular ophthalmoscopy in defining 
critical optic disc findings;6 such images obtained in pa-
tients who had suffered from a minor stroke or TIA showed 
a high prevalence of optic nerve atrophy and retinal ar

teriolar anomalies, which suggests that the telemedical 
assessment of the optic nerve head and the retinal vessels 
is an important part of the neurological examination of 
such patients.7

Even though the quality of fundus images for the evaluation 
of retinal pathological signs has been reported to improve 
after pupil dilation8, ocular fundus photographs obtained 
without pupil dilation for neurological purposes, with em-
phasis on the evaluation of the optic disc, have been con-
sidered adequate5; in agreement with ophthalmological 
studies that aimed to evaluate the optic disc for glaucoma.9

In Headache Medicine, nonmydriatic fundus photography 
is a promising tool, likely to improve a secondary head-
ache diagnosis due to intracranial hypertension, useful 
for screening and monitoring, for assessing the vascular 
component in primary headache disorders, potentially 
reducing cost (by replacing unnecessary neuroimaging), 
improving alleviating the burden of disease.  

In conclusion, as technology advances, funduscopic ex-
amination based on fundus photography will offer the 
neurologist the advantages of easier use, portability, and 
connectivity2, thereby circumventing the need to master the 
use of the direct ophthalmoscope; the proper visualization 
of the ocular fundus is more important than the method 
used.5 In addition, since the neurosensory retina is the 
only human tissue which allows for direct noninvasive in 
vivo visualization of the microvascular circulation and the 
central nervous system, and due to the established asso-
ciation between retinal characteristics – the structure of 
the neurosensory retina, the retinal  microvascular density 
- and neurological conditions - neurodegenerative diseases 
such as Alzheimer’s and cerebrovascular disease - retinal 
biomarkers have been searched which could help evaluate 
the risk and predict the evolution and treatment response 
of such chronic complex systemic disorders.2,10 Modern 
artificial intelligence techniques may provide exciting op-
portunities for characterization, risk stratification and the 
predictive value of such associations; current initiatives are 
already underway for the creation of datasets that will 
allow the creation of such algorithms.10
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