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ABSTRACT

We describe the electrophysiological fi ndings on visual pathway examination in a 
54-year-old female patient who suffered loss of visual acuity without cause on clinical 
examination. The clinical picture followed a case of Severe Pneumonia Secondary to 
Coronavirus 2 (SARS-CoV-2) infection that required admission to the Intensive Care Unit 
(ICU) for High-Flow Nasal Oxygen Therapy (HFO).
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Introduction
Although initially known as a severe acute respiratory distress 

syndrome, the disease caused by SARS-CoV-2 involves a wide spectrum 
of clinical presentations. Ophthalmologically, a variety of symptoms have 
been described at virtually every level of injury. At retinal level, we can 
distinguish between vascular and infl ammatory pathology (Table 1) [1].

In the literature, more retinal manifestations have been reported but 
the causal relationship with SARS-CoV-2 is doubtful [1].

This paper presents the case of a patient who, after suff ering severe 
COVID-19 pneumonia without cytokine release syndrome, suddenly 
developed a painless visual acuity defi cit with no apparent cause on 
clinical examination. Although this patient was in the ICU, it was only to 
administer HFO without the need for sedation, mechanical ventilation 
or pronation. The originality of the case, however, can be found in the 
fi ndings of the neurophysiological examination of the visual pathway.

Table 1: COVID 19 related retinal pathology.

Retinal Vascular Pathology Retinal Infl ammatory Pathology

Central retinal vein occlusion Vitritis and disorders of the outer retina

Central retinal artery occlusion Acute retinal necrosis

Acute macular neuroretinopathy

Acute paracentral maculopathy
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Clinical Case
54-year-old female

Family history: Without relevance from an 
ophthalmological point of view.

Personal history: High blood pressure, lumbar 
canal stenosis, osteoarthritis, fi bromyalgia, 
obesity, obstructive sleep apnoea syndrome, 
gastro-oesophageal refl ux disease. No toxic habits. 
Metamizole allergy.

Self-suffi  cient in basic activities of daily living, 
she has held various jobs related to retail and sewing.

Since developing the COVID infection, she has 
had diffi  culty concentrating and memory lapses, 
and is being monitored by Neurology without any 
underlying pathology to justify these cognitive 
problems (although, from an iatrogenic point of view, 
some of the drugs described below could contribute to 
cognitive impairment).

Treatment at the time of acquiring coronavirus 
infection: alprazolam, amitriptyline, duloxetine, 
amlodipine, furosemide, losartan and omeprazole. 
Nocturnal CPAP.

Pharmacological treatment administered 
during her hospital stay in addition to the 
aforementioned outpatient treatment: bemiparin 
sodium, dexamethasone, prednisone, ceftriaxone, 
paracetamol, dextromethorphan, insulin gulisine 
(occasionally for hyperglycaemia).

On 4 January 2021 she was admitted to the ICU 
for moderate acute respiratory distress syndrome 
secondary to bilateral SARS-COV-2 pneumonia, 
confi rmed by PCR in oropharyngeal mucosa. With 
HFO, corticosteroid treatment and antibiotic therapy, 
she progressed favourably and was discharged on 
14 January 2021 (Table 2). At that time she noticed a 
slight problem with both near and far vision, which 
was ill defi ned, and so she went to an optical centre 
where there was no objective evidence of a correctable 
refractive error. On 5 March she was referred to the 
ophthalmology department by her GP.

Ophthalmological examination at the fi rst 
consultation

Visual acuity: OD 6/10 does not improve with 
pinhole. OI 6/7.5 does not improve with pinhole.

Pupils are isochoric and normoreactive to light 
and accommodation.

Preserved extrinsic ocular motility.

Biomicroscopy: Phacosclerosis. Anterior and 
posterior chambers good.

Fundus (pharmacological mydriasis): papilla with 
sharp edges and good colouration. Normal macular 
area. Retina without peripheral lesions.

Clinical assessment: Phacosclerosis

Action plan: Referral to Clinical Neurophysiology.

Results of neurophysiological examination of 
the visual pathway

- PEVs with alternating checkerboard stimulus 
showing a discrete delay in the latency of the P100 
wave for the 15′ arc angle. This disturbance is corrected 
by increasing the image size. All other parameters are 
normal (Figures 1,2).

- ERG pattern with virtually no P50 potential 
in the right eye and very low amplitude and 
delayed latency in the left eye. There is also an 
impairment in the N95 wave (Figure 3).

- Negative photopic response with bilaterally 
delayed latency (Figure 4).

- ERG Ganzfeld without pharmacological mydriasis 
(Figures 5,6);

• Decrease in amplitude and delay in a- and 
b-wave latencies under both photopic and 
scotopic conditions. 

• Low amplitude oscillatory potentials with 
bilaterally disaggregated morphology. 

• Flicker at 30 Hz with low amplitude and 
extended culmination time bilaterally. 

Table 2: Respiratory parameters during hospitalization.
Evolutionary 

phase
Respiratory parameters

Respiratory rate 
(breaths per 

minute)

O2 saturation 
(pulse 

oximetry)
fi O2 provided

Admission to 
the ICU

31 94% 100%

ICU epicrisis 25 96% 36%

Discharged 15-20 96% No
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Figure 1 Pattern reversal evoked visual potentials, left eye.

Figure 2 Pattern reversal evoked visual potentials, right eye.
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Figure 3 Binocular pattern ERG.

Figure 4 Photopic negative response.
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Figure 5 Full-fi eld ERG (rod ERG ERG, combined rod-cone standard fl ash ERG, dark adapted oscillatory potentials).

Conclusion

Signs of bilateral diff use retinopathy, which is 
worse in the case of the right eye, mainly aff ecting 
inner retinal layers.

A follow-up visit was made to the ophthalmology 
department, with a clinical examination similar to 
the previous one. On this occasion, macular OCT 
was performed with the following result: both eyes; 
foveal profi le preserved with decreased foveal notch. 
Decreased thickness of nuclear layers. Preserved 
photoreceptor line.

With the diagnosis of phacosclerosis and bilateral 
retinopathy, a cautious position was adopted.

In a subsequent neurophysiological check-
up seven months after the fi rst study, the results 
are practically identical to the fi rst, although the 
patient reports some subjective improvement. 
On this occasion, a multifocal electroretinogram 
(Figure 7) was also performed under conditions 
of pharmacological mydriasis, which showed a 
generalised low electrical density.

Discussion
The ability of various strains of coronavirus 

to cause retinal pathology in animal studies has 
been known for many years [2]. Several current 
studies [1,3-5] present cases of this pathology in the 
context of the SARS-CoV-2 pandemic, essentially 
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Figure 6 Full fi eld ERG (combined response rod-cone strong fl ash, light adapted Flicker 30 Hz and standard fl ash cone ERG).

based on funduscopy, radiological examination by 
Magnetic Resonance Imaging (MRI) and Optical 
Coherence Tomography (OCT). The most frequent 
fi ndings among critically ill patients are related to 
microvascular complications [6] (haemorrhages, 
cotton wool spots, venous dilatation) although, as 
mentioned in the introduction, these are not the 
only fi ndings. It should be noted that, at the time of 
writing this paper, we are not aware of any literature 
on electrophysiological examinations of the visual 
pathway in this type of patient.

Based on the data available to us, it is unlikely 
from a neurophysiological point of view that 
the aetiology of the retinopathy in the patient in 
question is SARS-CoV-2. The problem cannot be 
attributed to her stay in the ICU either; or due to 

drugs administered, both chronically and during her 
hospital stay (no alterations have been described in 
the electrophysiological tests at therapeutic doses). 
The ICU stay would be particularly critical in the case 
of a patient requiring mechanical ventilation and 
pronation, as retinopathy could occur secondary to 
impaired retinal venous drainage due to increased 
central venous pressure [4,7]. The patient in question 
did not require mechanical ventilation or pronation. 
However, this patient has several cardiovascular risk 
factors (hypertension, obesity, OSA) that predispose 
her to retinopathy, which aff ects the inner layers of 
the retina. One might wonder whether in an especially 
vulnerable individual, a situation of severe respiratory 
distress with hypoxaemia such as the one she suff ered 
could trigger a latent retinal pathology.
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The main benefi t for this patient was to objectify 
functional alterations that guided the ophthalmologist 
in her diagnosis. We consider it useful to have 
two points of view at the time of diagnosis: the 
morphological one (OCT) and the functional one 
(electrophysiology). Currently, we have no treatment 
for this entity, but when it comes to prevention, 
neurophysiology tests are cheap and safe tools that 
could help to identify and follow patients at high risk 
of retinal damage due to hypoxia in order to assume 
more eff ectives treatment and surveillance measures 
from earlier phases.

Conclusion
In any person who has suff ered SARS-CoV-2 

infection with vision loss, it appears to be essential 
to carry out a proper clinical and OCT examination, 
and electrophysiological studies may be useful to 
determine the existence of retinal pathology and 
its level of damage to the retina. It is important to 
consider the individual patient's ophthalmological 
vulnerability to retinal pathology in the context of 
severe acute respiratory distress syndrome.

Figure 7 Multifocal ERG.
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