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Central  retinal  vein occlusion 
with COVID-19 infection as the 
presumptive etiology

Jaydeep A Walinjkar, Sneha C Makhija, 
Hitesh R Sharma, Sunil R Morekar1, 

Sundaram Natarajan

Thromboembolic	 phenomenon	 related	 to	 Coronavirus	 disease	
2019	 (COVID-19)	 has	 been	 well	 documented	 in	 literature;	
however,	 reported	 ocular	 manifestations	 of	 COVID-19	 are	
limited	 to	 vision	 sparing	 ocular	 conditions	 like	 conjunctivitis.	
We	 report	 a	 case	 of	 a	 17-year-old	 female	who	presented	 to	us	
with	 central	 retinal	 vein	 occlusion	 with	 proven	 recent	 past	
COVID-19	infection	as	presumed	etiology	which	was	not	known	
to	her	at	the	time	of	presentation.
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Coronavirus	disease	 2019	 (COVID-19)	has	become	a	global	
pandemic	 caused	by	 the	highly	 transmissible	 severe	 acute	
respiratory	 syndrome	 coronavirus	 2	 (SARS-CoV-2)	with	
numerous	reports	of	redness	of	eye,	irritation,	and	conjunctivitis	
in	COVID-19	patients.	Wu P et al.[1]	in	their	study	describing	ocular	
manifestations	in	Covid-19	patients	found,	two	(16.7%)	patients	
had	positive	 results	of	SARS-CoV-2	on	 reverse-transcriptase	
polymerase	chain	reaction	(RT-PCR)	by	a	conjunctival	swab	as	
well	as	by	nasopharyngeal	swabs,	and	the	authors	noted	that	
patients	with	ocular	 symptoms	had	higher	white	blood	cell	
and	neutrophil	counts,	C-reactive	protein,	and	higher	levels	of	
procalcitonin	and	lactate	dehydrogenase	compared	to	patients	
without	ocular	abnormalities.	Other	reports	note	findings	of	
conjunctivitis	or	redness	of	eye.[2,3]	We	report	a	case	of	central	
retinal	vein	occlusion	 (CRVO)	 in	a	young	adolescent	 female	
with	proven	past	history	of	Covid-19	disease	being	the	possible	
etiology.	To	the	best	of	our	knowledge,	no	other	case	of	CRVO	
has	been	reported	in	Covid-19	positive	patients	in	literature.

Case Report
A	17-year-old	girl	 presented	 to	us	with	diminished	vision	
since	2	days	in	her	right	eye.	She	had	a	history	of	Polycystic	
ovaries	 for	which	 she	was	not	 taking	any	medications.	Her	
best-corrected	 visual	 acuity	 (BCVA)	was	 6/24,	N24	 in	 the	
right	eye	(OD)	and	6/6	in	the	left	eye	(OS)	on	Snellen’s	chart.	
Intraocular	pressure	was	 16	 and	18	mmHg	 in	OD	and	OS,	
respectively.	On	 examination,	 anterior	 segment	was	quiet,	
and	on	dilated	 evaluation,	OD	 showed	disc	 swelling	with	
splinter	hemorrhages,	 and	multiple	flame-shaped	and	blot	
hemorrhages	were	seen	in	all	quadrants	in	the	retina	[Fig.	1a	
and	 b]	 and	 a	 normal	 fundus	 in	OS.	 Optical	 Coherence	

Bastiampillai	AJ,	et al.	Risk	of	infections	using	anti-TNF	agents	in	
rheumatoid	arthritis,	psoriatic	arthritis,	and	ankylosing	spondylitis:	
A	 systematic	 review	and	meta-analysis.	Expert	Opin	Drug	Saf	
2016;15(Sup1):11-34.

3.	 Netea	MG,	Radstake	T,	Joosten	LA,	van	der	Meer	JW,	Barrera	P,	
Kullberg	BJ.	Salmonella	septicemia	in	rheumatoid	arthritis	patients	
receiving	anti-tumor	necrosis	 factor	 therapy:	Association	with	
decreased	interferon-gamma	production	and	Toll-like	re-	ceptor	
4	expression.	Arthritis	Rheum	2003;48:1853-7.

4.	 Furst	DE.	 The	 risk	 of	 infections	with	 biologic	 therapies	 for	
rheumatoid	arthritis.	Semin	Arthritis	Rheum	2010;39:327-46.

5.	 Blair	HA.	Secukinumab:	A	review	in	ankylosing	spondylitis.	Drugs	
2019;79:433-43.

6.	 Nakamura	 S,	 Yamakawa,	 T	 Sugita	M,	Kijima	M,	 Ishioka	M,	
Tanaka	 S,	 et al.	 The	 role	 of	 tumor	necrosis	 factor-alpha	 in	 the	

induction	 of	 experimental	 autoimmune	uveoretinitis	 in	mice.	
Investig	Ophthalmol	Vis	Sci	1994;35:3884-9.

7.	 Ray	 JC,	 Flynn	 JL,	Kirschner	DE.	 Synergy	between	 individual	
TNF-dependent	 functions	determines	 granuloma	performance	
for	 controlling	 Mycobacterium	 tuberculosis	 infection.	 J	
Immunol	2009;182:3706-17.

8.	 Agrawal	R,	Agarwal	A,	 Jabs	DA,	Kee	A,	 Testi	 I,	Mahajan	 S,	
et al.	Collaborative	Ocular	Tuberculosis	 Study	 (COTS)	Group.	
Standardization	of	nomenclature	for	ocular	tuberculosis	–	results	
of	collaborative	ocular	tuberculosis	study	(COTS)	Workshop.	Ocul	
Immunol	Inflamm	2019;10:1-11.

9.	 Deodhar	A,	Mease	 PJ,	McInnes	 IB,	 Baraliakos	 X,	 Reich	 K,	
Blauvelt	A,	et al.	Long-term	safety	of	secukinumab	in	patients	
with	moderate-to-severe	 plaque	psoriasis,	 psoriatic	 arthritis,	
and	ankylosing	spondylitis:	Integrated	pooled	clinical	trial	and	
post-marketing	surveillance	data.	Arthritis	Res	Ther	2019;21:111.

Mangesh.Kamble
Rectangle



Figure 1: (a) Color and (b) red‑free fundus images of OD showing 
optic disc edema and multiple hemorrhages in all quadrants with a 
macular star. (c) Optical coherence tomography scan of macula shows 
neurosensory detachment and cystoid macular edema. (d) Computed 
tomography scan of the chest showing multiple ground glass opacities
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Figure 2: (a) Color fundus photo of the right eye showing resolution 
of signs after the first injection on the left and further resolution after 
the second injection in the image on the right. (b) Disc photo shows 
resolving disc edema after the first injection on the left side and 
resolved peripheral retinal hemorrhages after the second injection in 
the right‑side image. (c) OCT of macula of the right eye shows dramatic 
resolution of CME after the first injection in the left‑side image and 
near total resolution of CME with mild RPE atrophy and ellipsoid layer 
thinning noted in the right-side image
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Tomography	 (OCT)	 showed	neurosensory	detachment	 and	
cystoid	macular	edema	[Fig.	1c].

A	 diagnosis	 of	CRVO	was	made	 and	 following	 blood	
reports	were	done:	 complete	blood	 count	with	 erythrocyte	
sedimentation	rate,	rheumatoid	factor,	peripheral	smear,	lipid	
profile,	antinuclear	antibody,	urine	routine	micro,	blood	sugars,	
angiotensin	converting	enzyme,	serum	homocysteine,	blood	
urea	nitrogen,	serum	osmolality,	serum	creatinine,	D-dimer,	
and	were	found	to	be	within	normal	limits.	Chest	computed	
tomography	scan	[Fig.	1d]	showed	ground	glass	appearance	
consistent	with	COVID-19,	but	the	RT	PCR	for	Covid-19	tested	
negative	in	her	case.

The	patient’s	mother	was	COVID-19	positive	on	RT-PCR	
and	was	discharged	from	the	hospital	after	testing	negative	a	
day	before	the	patient	presented	to	us.	The	patient	and	the	rest	
of	her	family	had	symptoms	of	cough	and	fever	21	days	before	
presentation	for	which	they	had	taken	antibiotics,	nonsteroidal	
antiinflammatory	agents,	and	homeopathic	medication	(Arsenic	
album).	 The	 said	 symptoms	were	 relieved	 in	 2	days	with	
the	medication.	The	patient	was	 then	subjected	 to	Covid-19	
Immunoglobulin	test,	and	the	test	came	back	positive	for	IgG	
against	Novel	Coronavirus	2019	 suggestive	of	past	 infection	
of	COVID-19.	Based	on	the	above	observations,	a	presumptive	
diagnosis	of	CRVO	possibly	secondary	to	COVID-19	infection	
was	made.	 The	patient	was	 given	 intravitreal	 injection	 of	
Ranibizumab	0.05	mL	of	10	mg/mL	concentration	with	due	
precautions.	On	1-month	follow-up,	following	the	first	dose	of	
injection,	significant	resolution	of	signs	of	CRVO	was	observed	

and	BCVA	in	OD	was	6/18,	N10	[Fig. 2	 left-side	 images].	She	
was	advised	a	second	dose	of	intravitreal	anti-VEGF	injection,	
which	she	received	immediately.	She	came	for	next	follow-up	
1	month	after	the	second	injection,	and	her	OD	fundus	showed	
further	resolution	of	signs	of	CRVO	and	macular	edema	appeared	
resolved [Fig.	2	right-side	images].	Her	OD	BCVA	improved	to	
6/12,	N8.	She	was	advised	a	third	dose	of	intravitreal	anti-VEGF	
injection	and	received	it	at	this	visit.	Her	further	follow-up	after	
the	third	injection	is	due.

Discussion
Intraocular	manifestations	of	COVID-19	have	not	been	reported	
widely	yet.	Marinho	 et al.[4]	 reported	hyperreflective	 lesions	
at	the	level	of	ganglion	cell	and	inner	plexiform	layers	more	
prominently	at	 the	papillomacular	bundle	 in	 12	 adults	 (six	
men	and	six	women,	aged	25–69	years),	examined	11–33	days	
after	COVID-19	symptom	onset.	Bikdeli	et al.[5] have suggested 
that	COVID-19	may	predispose	patients	to	arterial	and	venous	
thrombosis	and	that	initial	series	suggest	that	the	occurrence	
of	 venous	 thromboembolic	disease	 in	patients	with	 severe	
COVID-19	 is	 common.	A	 unique	 series	 of	 three	 young	
patients,	less	than	41	years	of	age	with	COVID-19	presenting	
with	 cerebral	 venous	 system	 thrombosis	was	 reported	
by	Calvalcanti	 et al.[6]	 Presently,	 the	 incidence	 of	 venous	
thromboembolic	phenomena	 is	 estimated	at	 around	25%	of	
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patients	hospitalized	in	the	intensive	care	unit	for	COVID-19	
even	under	 anticoagulant	 treatment	 at	prophylactic	doses.	
Ocular	manifestations	have	been	reported	to	be	the	first	sign	
of	COVID-19[7]	Apart	from	conjunctivitis,	feline	coronaviruses	
were	noted	to	cause	granulomatous	anterior	uveitis,	choroiditis	
with	retinal	detachment,	and	retinal	vasculitis,[8]	but	our	case	
had	no	positive	 inflammatory	markers.	COVID-19	 is	 now	
being	understood	also	as	a	thromboembolic	disease	affecting	
multiple	organs.[9]	D-dimer	has	been	observed	to	be	very	high	
in	patients	with	COVID-19	with	a	10-fold	increase	in	D-dimer	
compared	to	interleukin-6	reflecting	true	thrombotic	disease,	
possibly	induced	by	cellular	activation	triggered	by	the	virus.	
Many	 different	 studies	 have	 shown	 a	 strong	 association	
between	 elevated	D-dimer	 levels	 vis-à-vis	 severity	 and	
prognosis	of	disease	with	specific	concerns	about	thrombotic	
complications	of	COVID-19	like	pulmonary	embolism,	stroke,	
disseminated	 intravascular	 coagulation,	 limb,	 and	 digit	
infarcts.[9,10]	Cutaneous	and	pulmonary	microvascular	 injury	
with	thrombosis	as	elicited	by	pathology	brings	to	light	issues	
with	regards	to	thrombosis.[11]	As	per	hypothesis	postulated	by	
some	authors,[12]	the	involvement	of	microvasculature	may	lead	
to	a	new	whole	spectrum	of	eye	diseases	due	to	the	fact	that	the	
retinal	circulation	is	an	end	arterial	system,	which	is	of	clinical	
significance	 because	 of	 the	 potentially	 vision-threatening	
nature	of	retinal	vascular	diseases.	

Conclusion 
We	present	 this	as	an	 interesting	case	report	of	CRVO	with	
previously	undiagnosed	 recent	COVID-19	 infection	 as	 the	
presumptive	 etiology	 in	 the	 absence	 of	 any	 other	 known	
etiological	 factors.	This	has	 implications	 in	 terms	of	 the	eye	
surgeons	being	aware	of	COVID-19-related	thromboembolic	
phenomena	as	a	cause	for	CRVO	with	attendant	possibilities	
of	 therapeutic	options	being	different	and	also	 the	need	 for	
looking	for	this	in	new	cases	of	CRVO	especially	if	a	new	cluster	
is	seen.	This	also	reiterates	the	need	for	protocols	for	personal	
protection	of	ophthalmologists	even	in	“non-COVID”	patients	
presenting	with	CRVO,	who	could	have	a	possible	underlying	
undiagnosed	active	or	past	coronavirus	2019	disease.
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