
Cunha et al. 
International Journal of Retina and Vitreous            (2022) 8:43  
https://doi.org/10.1186/s40942-022-00393-1

CASE REPORT
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Abstract 

Background: The present case aims to describe a previously healthy man who presented multiple attacks of 
transient monocular visual loss after Pfizer‑BioNTech COVID‑19 vaccination and to discuss the possible mechanisms 
related to occurrence of this condition.

Case presentation: We report a case of multiple attacks of transient monocular visual loss in a previously healthy 
middle‑aged man two weeks after Pfizer‑BioNTech COVID‑19 vaccination. TVL attacks were described as sudden and 
painless complete visual loss, lasting about one minute, followed by a full recovery. He presented several non‑simul‑
taneous attacks in both eyes, 16 in the right eye, and 2 in the left eye on the same day, fifteen days after receiving the 
second dose of the Pfizer‑BioNTech COVID‑19 vaccine. The brain’s magnetic resonance angiography, echocardiogram, 
and doppler ultrasound imaging of the carotid and vertebral arteries were non‑revealing. The complete blood exam 
revealed a slightly elevated C‑reactive protein test. We assessed fundus examination during the transient visual loss 
attack and revealed diffuse vascular narrowing for both arterial and venous branches, notably in the emergence of the 
optic disc in right eye. In addition, the circumpapillary optical coherence tomography angiography (OCTA) vessel den‑
sity map was reduced. Oral verapamil hydrochloride 60 mg twice daily was initiated, and the attacks of transient visual 
loss improved after two days.

Conclusions: To date, and the best of our knowledge, this is the first case report of multiple transient monocular 
visual loss attacks due to retinal vasospasm in a previously healthy middle‑aged man documented by fundus retinog‑
raphy and OCTA. We discuss in this article the possible association of retinal vasospasm and Pfizer‑BioNTech COVID‑19 
vaccination, probably related to vaccine‑induced inflammation.
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Background
The COVID-19 pandemic, started in December 2019, 
led to sanitary, social, and economic impact at the global 
level, resulting in massive morbidity and mortality rates. 
Since then, a great search for treatments and vaccines 
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against the virus began, with unprecedented efforts in 
the history of humankind. As a result, large-scale vac-
cination significantly impacted the number of hospitali-
zations and deaths and represents a successful strategy 
against the COVID-19 pandemic [1]. On the other hand, 
this mass vaccination brought many complications, some 
mild and transient, such as local pain, myalgia, fever, and 
weakness and, others potentially serious, such as myeli-
tis, myocarditis, infarction, stroke, and thrombosis [2–4]. 
Many visual complications related to COVID-19 vaccina-
tion have been reported, such as diplopia, acute macular 
neuroretinopathy, central serous retinopathy, retinal vein 
thrombosis, papilledema, optic neuritis, uveitis, multiple 
evanescent white dot syndrome, Vogt-Koyanagi-Harada 
disease and Graves’ disease [5–9].

The present case aims to describe a previously healthy 
man who presented multiple attacks of transient monoc-
ular visual loss after Pfizer-BioNTech COVID-19 vacci-
nation and to discuss the possible mechanisms related to 
occurrence of this condition.

Case presentation
A 50 years-old previously healthy white man, with 
no migraine history, presented multiple episodes of 
monocular transient visual loss (TVL). TVL attacks 
were described as sudden and painless complete visual 
loss, lasting about one minute, followed by a full recov-
ery without any prodromal signs or other visual or sys-
temic symptoms. He described several non-simultaneous 
attacks in both eyes (OU), 16 in the right eye (OD) and 
2 in the left eye on the same day. Fifteen days before, the 
patient received the second dose of the Pfizer-BioNTech 
COVID-19 vaccine, without any side effects, only a mild 
arm sore at the injection site. There is no previous his-
tory of COVID-19 infection, systemic arterial hyper-
tension, or any other previous medical condition. In 
addition, the patient denied the use of any medication. 
He was referred to the emergence department, and the 
stroke fast track investigation protocol was proceeded. 
Neurological examination was unremarkable. Magnetic 
resonance angiography of the brain, echocardiogram, 
and doppler ultrasound imaging of the carotid and verte-
bral arteries were non-revealing. Complete blood count, 
Westergren erythrocyte sedimentation rate, D-dimer 
level, Antithrombin III, fibrinogen and protein C and S 
tests; serum electrophoresis, C3 and C4, anti-dsDNA, 
anti-Ro, anti-Sm, circulating immune complexes, indi-
rect immunofluorescence for anti-nuclear antibodies on 
HEP-2 cells, anticardiolipine-lgM and IgG tests were nor-
mal. Serological tests for infectious diseases such as HIV, 
syphilis, toxoplasmosis, Bartonella henselae, cytomegalo-
virus, herpes simplex were negative. The C-reactive pro-
tein test was slightly elevated (8,3 mg/dl, reference value 

up to 6,0 mg/dl). The next day, the patient was referred 
for ophthalmic evaluation. The best-corrected visual acu-
ity was 20/20 in OU. External eye examination, ocular 
motility, and anterior segment were normal. The pupils 
were equal in size, with no afferent pupillary defect. On 
the fundus exam, no emboli or other `abnormalities were 
found.

Optical coherence tomography (OCT) and OCT angi-
ography (OCTA) scanning of both optic disc and macu-
lar area were within normal limits. Automated visual 
field testing was also normal. However, the patient 
reported another episode of sudden visual loss in OD 
while in the waiting room. Fundus photography during 
the attack, revealed diffuse vascular narrowing for both 
arterial and venous branches, notably in the emergence 
of the optic disc. In addition, the circumpapillary OCTA 
vessel density map was reduced. Figure  1 shows both 
fundus and OCTA images before and during the attack. 
So, the retinal vasospasm diagnosis was made. Oral vera-
pamil hydrochloride 60 mg twice daily was initiated, and 
the attacks of TVL disappeared after two days.

Discussion and conclusions
Transient monocular visual loss, or amaurosis fugax, is 
caused by an abrupt and temporary reduction of blood 
flow to the optic disc, choroid, and retina [10]. There are 
several causes related to this condition, and thromboem-
bolism, is one of the leading causes. However, extensive 
investigation ruled out any emboli source. Furthermore, 
fundus photography during the event clearly showed that 
retinal vasospasm was the mechanism in our case, as sug-
gested in several previous studies [11, 12].

Ocular vasospasm in conditions where the inflamma-
tory mechanism may play an important role had been 
well established, such as giant cell arteritis, systemic 
lupus erythematosus, infectious diseases, antiphospho-
lipid antibody syndrome, Bechet’s disease, and rheuma-
toid arthritis [10, 13].

Most of these conditions can lead to vasospasm by 
increasing intravascular concentration of endothelin-1, 
a peptide produced and released by vascular endothelial 
cells. In addition, interleukin-1, a peptide involved in the 
inflammatory process, can increase the production of 
endothelin-1. Therefore, the combination of these events 
may justify the vasospasm secondary to an inflammatory 
process [10].

The occurrence of inflammatory events related to 
COVID-19 vaccination has already been described in 
previous studies, such as myocarditis, Guillain-Barré syn-
drome, transverse myelitis, neuromyelitis optica, optic 
neuritis, and others intraocular inflammatory processes 
[4–6, 14].
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A recently published case reported a bilateral transient 
visual field defect experienced by a 42-year-old Thai oph-
thalmologist after the COVID-19 vaccination (Corona-
Vac, Sinovac Biotech Ltd). He presented left congruous 
hemianopia with respect to the vertical midline in the 
visual field test. The authors hypothesized that the pos-
sible mechanism was acute vasospasm of the posterior 
visual pathway, triggered by the CoronaVac vaccine [15]. 
As in our case, the authors did not find any other condi-
tion that could be associated with vasospasm.

In a previous report, Santovito and Pinna described a 
case of acute visual acuity and visual field loss after the 
second dose of the Pfizer-BioNTech COVID-19 vaccine 
[16]. In this case, the patient reported several visual and 
systemic symptoms suggestive of migraine, possibly trig-
gered by COVID-19 vaccination. This report, like ours, 
reinforces the possibility of vasospasm events triggered 
after the Pfizer-BioNTech COVID-19 vaccine.

In accordance with vascular and inflammatory theory, 
other studies have reported several ocular inflammatory 
conditions related to COVID-19 vaccination. For exam-
ple, Valenzuela et  al. reported a case of acute macular 

neuroretinopathy immediately following the Pfizer-BioN-
Tech COVID-19 vaccine administration [17]. Another 
article reported several inflammatory ocular events after 
COVID-19 vaccination, including the Oxford-AstraZen-
eca, ModernaTX, Janssen Johnson & Johnson, and Pfizer-
BioNTech vaccines [18].

Although multiple attacks of transient visual loss due to 
retinal vasospasm possibly triggered by vaccine-related 
inflammatory events seem reasonable, we cannot assume 
that these events are directly related. It is possible that 
the retinal vasospasm could have occurred by chance or 
secondary to an underlying condition.

In conclusion, to date, and the best of our knowledge, 
this is the first case report of multiple transient monocu-
lar visual loss attacks due to retinal vasospasm after the 
Pfizer-BioNTech COVID-19 vaccination documented by 
fundus retinography and OCT angiography. The probably 
related mechanism was vaccine-induced inflammation. 
Although mass vaccination is considered an important 
tool in the fight against the COVID-19 pandemic, our 
case serves to emphasize that, we must be aware of its 
potential side effects to diagnose and treat appropriately.

Fig. 1 Fundus retinography (upper images) and optical coherence tomography angiography (OCTA) (bottom images) of the right eye. A Before 
de vasospasm attack. B During the vasospasm attack. Note in the fundus retinography (B), vasoconstriction and diffuse both arteriolar and venous 
narrowing. The OCTA en face images showed a marked reduction of both superficial and deep capillaries plexus, and the density map
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