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Abstract
Visual electrophysiological evaluation includes a battery of tests that can be used to assess the function of the visual
pathway from the photoreceptors of the retina to the visual cortex of the brain. Information obtained from these
diagnostic tests helps to establish an accurate diagnosis or may rule out associated ophthalmic disorders. These tests
could be used to diagnose a variety of inherited retinopathies, optic neuropathies, and visual defects caused by toxic
substances, inflammatory conditions, ischaemic conditions and traumatic lesions. Though visual electrophysiology
is not yet well established in Sri Lankan clinical practice, it is considered a valuable clinical companion
predominantly in the fields of ophthalmology and neurology worldwide. These tests provide valuable evidence to
correlate the functional abnormalities with the structural derangements of the visual system. Thus, this objective
assessment of visual function is an essential component that has to be incorporated into our clinical practice in the
near future to alleviate the increasing burden of visual loss.
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Visual electrophysiology is an advanced, noninvasive technique that is used in the clinical
practice of ophthalmology and neurology. It is of
utmost importance in the diagnosis of diseases
affecting the visual pathway. This technique can be
used to assess the functional integrity of the retina
and the optic nerve pathway objectively. It bridges
the structural information provided by imaging and
clinical
observations.
Clinical
visual
electrophysiology, therefore, is considered an
essential component of ophthalmic practice [1].
Visual electrophysiology consists of a range of
investigations that record bioelectrical activity
elicited by visual stimulation. Clinical standards of
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most of these tests are updated periodically by the
international society of clinical electrophysiology of
vision (ISCEV).
At present, it is estimated that nearly one billion
people are visually impaired globally [2]. In Sri
Lanka, the prevalence of visual impairment is
estimated at 1.0% [3]. Most visual disorders are due
to lesions in the optic nerve pathway and retina [4].
However, it has been identified that 90% of this
visual impairment is avoidable if detected and
treated as early as possible. Thus, a systematic
approach using necessary investigations is essential
to confirm the diagnosis. Though many
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sophisticated techniques are available to detect and
evaluate structural integrity, only a very few
techniques exist to assess the functional integrity of
the
visual
pathway.
To
date,
visual
electrophysiology is the key test used to assess the
functional integrity of the visual system. Clinical
electrophysiological testing incorporates a range of
tests and provides an objective indication of the
function relating to different locations and cell types
within the visual system. Visual evoked potentials
(VEP) assess the functional integrity of the postretinal pathways, full-field electroretinography
(ffERG) assesses the functional integrity of the
retina, and electro-oculography (EOG) assesses the
functional integrity of the interface between
photoreceptors and retinal pigment epithelium
(RPE). Pattern electroretinography (PERG) is a
response of the central retina which is derived
largely from the macular retinal ganglion cells and
photoreceptors and is important in differentiating
between maculopathy and generalized retinopathy
[5]. Multifocal electroretinography (mfERG) allows
local ERG responses to be recorded simultaneously
from many regions of the retina. Therefore, it is
evident that visual electrophysiology plays a distinct
role in the ophthalmology arena and is increasingly
used by ophthalmologists for accurate diagnosis
worldwide.
What is the current status
electrophysiology in Sri Lanka?

of

visual

Unfortunately, only a very few health care centres
carry out these tests in Sri Lanka. However, the
whole range of tests is still done only in one or two
centres. Also, no consensus guidelines have been
devised to specify how and when these techniques
can be applied for the diagnostic work-up of patients
with various visual disorders. However, recently,
few visual electrophysiological studies have been
carried out in our patients with different visual
disorders that are the prevalent causes leading to
significant visual impairment in Sri Lanka. In those
studies, visual electrophysiological findings have
been measured and interpreted in patients with optic
neuritis,
diabetic
retinopathy,
inherited
retinopathies, toxic retinopathies, and many other
visual defects. The findings emphasize the
importance of introducing these tests to the current
ophthalmology as well as neurology practice.
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One such study revealed that the clinical profile of
optic neuritis in Sri Lankans is different from the
classic Western-type of optic neuritis, which is
associated with multiple sclerosis. Interestingly, it
was noted that our clinical profile is similar to the
Asian-type optic neuritis with regard to the high
occurrence of optic disc oedema in fundoscopy
(66.7%), preponderance of bilateral occurrence
(41.1%), and low occurrence of eye pain (58.8%) at
presentation. It is a well-known fact that VEP is a
highly sensitive test for detecting demyelinating
optic nerve damage. The involvement of the macula
region of the retina in optic neuritis has not been
extensively studied. Findings of that study have
shown that the ganglion cells of the macula region
could be affected in optic neuritis as indexed by
abnormalities in the N95 component of PERG,
which is compatible with the concept of retrograde
degeneration of the ganglion cells occurring in optic
neuritis [6].
As per the optic neuritis treatment trial (ONTT),
treatment with combined intravenous and oral
corticosteroids will accelerate the short-term visual
recovery in optic neuritis [7, 8]. Since then, that has
become the standard treatment. Given that VEPs
were not used as an outcome measure in this ONTT
study, or even in other studies done in this regard to
assess the efficacy of combined corticosteroid
treatment, pattern reversal VEPs (PRVEP) have
been used to assess the short-term recovery of visual
conduction pathways in a cohort of Sri Lankan
patients with optic neuritis who underwent treatment
with combined ONTT regimen [9-12]. In this
follow up study, interestingly, it was observed that
there is a marked trend of improvement in P100
latency values in PRVEP in affected eyes in the
ONTT combined regimen treated group
immediately one month after the treatment, and
further improvement was observed in 3 months after
the pre-treatment, baseline assessment [13].
Therefore, it can be assumed that ONTT combined
regimen could have accelerated the rate of recovery
faster as shown by the original ONTT. This would
be a significant observation that can be considered
when deciding the management strategy of the
patients clinically.
Diabetic retinopathy is a devastating complication
of diabetes mellitus. In Sri Lanka, nearly one-third
of diabetic patients have retinopathy which amounts
to a significant burden to the health care sector. In
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another visual electrophysiological study done in a
group of Sri Lankan diabetic patients, it was shown
that one in three patients who do not show
fundoscopic
abnormalities
have
functional
abnormalities of the retina. In other words, it is
estimated that one-third to three-fourths of patients
with newly diagnosed diabetes mellitus show
electrophysiological evidence of RPE dysfunction
even before developing clinically evident
retinopathy or visual impairment [14]. These
findings indicate that visual electrophysiological
tests can be utilized as a sensitive tool to detect early
diabetic retinopathy before developing fundoscopic
changes.
As genetic diagnosis is not readily available in Sri
Lanka at present to detect inherited retinopathies, a
combination of clinical features, retinal imaging,
and the findings of the visual electrophysiological
tests would be of immense value to confirm the
diagnosis. These tests would aid early diagnosis and
clinical management of these patients, and also, they
could be used as a screening tool of family members
of patients who are suspected of having inherited
retinal disorders. Also, the progression of the disease
through different layers of the retina could be
assessed using these visual electrophysiological
tests in a detailed manner [15, 16]. Best vitelliform
macular dystrophy, adult vitelliform macular
dystrophy, retinitis pigmentosa, and Stargardt's
disease are some of the common inherited
retinopathies in Sri Lanka.
Though it is not revealed extensively, exposure to
some toxic substances such as organophosphorus
compounds (OP) could cause significant retinal
damage. In these instances, objective assessment of
visual function is significant, predominantly where
structural changes in the visual system have not yet
occurred, as there may be a window of opportunity
to mitigate or reverse visual impairment [17]. Since
OP poisoning is a leading cause of mortality and
morbidity in Sri Lanka, it is important to investigate
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the ophthalmic derangements caused by such
substances
as
well
[18].
OPs
inhibit
acetylcholinesterase (AChE) by phosphorylating
that enzyme. There are nicotinic ACh receptors on
RPE cells, and, hence, ACh is likely to be present in
the outer photoreceptor segment [19]. This makes
the RPE a potential target in OP poisoning, but only
a few human studies have examined RPE deficits in
OP poisoning. A toxicological study conducted in a
tertiary care centre in the Central province recently
found out that acute OP poisoning seems to affect
the functions of the RPE, and those changes seem to
outlast the cholinergic phase of poisoning [20]. This
early detection of visual abnormalities is important
to decide on the subsequent management of OP
poisoned patients, which is still a neglected part of
their management protocol. In addition, it is
noteworthy to assess the visual electrophysiological
changes caused by other toxic substances as well as
drugs as an extension to this study.
What lies ahead? Future prospects of visual
electrophysiology in Sri Lankan context
Based on the current status, it is clearly evident that
visual electrophysiological evaluation is an essential
diagnostic method that has to be integrated into our
clinical practice. Also, these tests need to be more
widely available in different health care centres
around the country. When this is established,
innovations of clinical measures such as wireless
electrodes and advanced signal processing can be
introduced gradually. Also, it has to be mentioned
that visual electrophysiology has an important role
in pediatric ophthalmology as it provides a noninvasive modality for examination. Early diagnosis
of these conditions will aid in the early visual
rehabilitation of the child. Considering all these
facts, as many international studies highlight,
clinical visual electrophysiology has an exciting and
evolving role in future ophthalmological and
neurological care in Sri Lanka too.
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