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CASE REPORT

INTRODUCTION
Upper respiratory tract infections (URTI) are the most 

common reason for doctor’s visits in developed countries. 
This is also true for children, and the frequency of URTI in 
this age group is estimated to be 3-8% per year [1]. The vast 
majority of URTI infections are of viral etiology and are 
mildly symptomatic and self-limiting [2]. However, some 
of these seemingly trivial infections may result in complica-
tions that can be significant in their consequences [3].

Among the many possible complications of viral URTI 
infections in children, we include inflammatory changes in 
the posterior pole of the eye in the form of retinitis, choroidi-
tis, optic neuritis and those of mixed character [4].

Thanks to increasingly accurate and widespread stud-
ies of the genetic material of viruses and serological tests, it 
has been proven that many DNA and RNA viruses can cause 
pathological changes in the posterior pole. It is impossible to 
list all confirmed viral etiological agents. The most common 
include:
•	 DNA	viruses:	CMV	[5],	VZV	and	HSV	[6],	EBV	[7],
•	 RNA	viruses:	Influenza	A and	B	viruses	[8],	rubella	virus	

[9], viruses of the arbovirus group, especially West Nile vi-
rus,	Dengue	virus,	and	Zika	virus	[10],	Coxsackie	viruses	
[11],	and	SARS-CoV-2	[12].
In the vast majority of cases, viruses cause mild changes 

in the form of conjunctivitis [13], but it is important not to 
forget about the possibility of pathologies that may lead to 

permanent loss of visual acuity, visual field loss, and even 
blindness.	Such	permanent	changes	in	children	may	have	
an important impact on their further life not only in a direct, 
somatic manner but also through serious psycho-social con-
sequences [14].

The	RNA	virus	SARS-CoV-2,	whose	pandemic	has	so	
significantly affected our daily lives, deserves special atten-
tion in the differential diagnosis of posterior pole lesions 
of viral etiology. To date, it has been shown that, like most 
viruses, it causes conjunctivitis, but cases of posterior pole 
lesions in the form of optic neuritis, retinitis, and vascu-
litis	have	also	been	described	[15,	16],	both	in	adults	and	
in	children	[17].	Although	the impact	of this	RNA	virus	
is still under investigation and the poor documentation 
of its potential to cause posterior pole complications ne-
cessitates more case reports and larger analyses of them, 
it is important to remember that this virus has the po-
tential to cause such complications. Furthermore, studies 
on the potential of coronaviruses to cause such lesions in 
animal models have already been carried out several years  
ago [18, 19].
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ABSTRACT
The diagnosis of visual disorders in children is often a challenge 
for ophthalmologists because of difficult cooperation with pediat-
ric patients. That is why a thorough examination and an attempt 
to find the cause of pathologies in children are particularly im-
portant. The aim of this study is to describe rare complications in 
the posterior pole of the eye in children following upper respira-
tory tract infections. In a retrospective review, we describe bilat-
eral	maculopathy	and	optic	nerve	neuropathy	in	a 16-year-old	boy	

and	neovascular	membrane	formation	in	a 7-year-old	boy	based	
on	our	own	experience.	Both	cases	were	preceded	by	an upper	
respiratory tract infection. These examples show that less com-
mon possible causes of visual disturbances in children should not 
be ignored and should be taken into account in the differential 
diagnosis.
KEY WORDS: postinfectious complications in children; retinitis; 
influenza	virus;	SARS-CoV-2	virus;	choroidal	neovascularization;	
anti-VEGF	injection.

Postinfectious complications in the posterior pole of the eye in children

Mateusz Lorenc, Małgorzata Woś
Department of Ophthalmology with the Children’s Ophthalmology Subdepartment of the S. Żeromski Hospital in Krakow, Poland 

www.klinikaoczna.pl
Website:

DOI: 
https://doi.org/10.5114/ko.2022.114996

Access this article online

KLINIKA OCZNA 2022, 124, 1: 50–57
Received: 3.06.2021 Accepted: 1.09.2021

CORRespONDINg AuthOR
Mateusz Lorenc, MD, Department of Ophthalmology with the Children’s Ophthalmology Subdepartment of the S. Żeromski Hospital in Krakow, Osiedle Na Skarpie 66, 31-913 Kraków, Poland, 
e-mail: lek.mateusz.lorenc@gmail.com

http://www.klinikaoczna.pl/Postinfectious-complications-in-the-posterior-pole-of-the-eye-in-children%2C124%2C46757%2C0%2C0.html


KLINIKA OCZNA/ACTA OPHTHALMOLOGICA POLONICA 51

Postinfectious complications in the posterior pole of the eye in children

myxoviruses), which includes 4 types of viruses: Influenza 
A virus, Influenza B virus, Influenza C virus, and Influenza 
D virus,	usually	called	influenza	virus	types	A,	B,	C,	and	D	
[21]. These viruses are transmitted through respiratory drop-
lets	and	cause	between	290,000	and	650,000	deaths	world-
wide each year [22]. In addition to fatal cases, they cause 
numerous	negative	sequelae	in	infected	individuals.	Com-
plications	after	influenza	virus	infections	among	children	
affect as many as ¼ of those infected, with otolaryngologi-
cal complications being the most frequent. Among these, 
otitis media is the most common [23]. However, one should 
not forget about rarer complications affecting other systems 
and	organs,	including	the eye.	Such	complications	are	esti-
mated	at	0.45-0.70%	among	influenza	patients	[8].	In	the eye,	
the sequelae	after	influenza	virus	infection	range	from	mild	
conjunctivitis to vasculitis in the posterior pole resulting in 
atrophy	of cells	of the retinal	pigment	epithelium	(RPE)	[25].	
The most common type of virus causing ocular symptoms is 
the Influenza A virus	[8].	In	a study	conducted	by	Mansour	
et al. on a group of 89 patients with ocular manifestations in 
the course of confirmed Influenza A virus (H1N1 subtype)  
infection, the diagnoses were: 58 cases of acute conjunctivitis 
of varying	severity,	7	cases	of choroiditis,	4	cases	of retino- 
pathy, and 3 cases of optic neuropathy, of which 2 were  
bilateral	[13].	Other	cases	of rare	symptoms	and	compli- 
cations	associated	with	influenza	virus	infection	have	also	
been described in the literature: bilateral retinitis [25], bi-
lateral vasculitis with subsequent bilateral maculopathy and 
optic	neuropathy	[26],	and	retinitis	preceded	by	pneumonia	
and	meningitis	[27].	In	2009,	Michaelis	et al. investigated 
the affinity of the Influenza A virus	for	the RPE.	They	found	
that	inflammation	of the choriocapillaris	can	result	in	RPE	
cell atrophy, which, unlike most complications, is irreversible 
[24], resulting in permanent visual field loss. Fortunately, it 
has	been	shown	that	viral	replication	in	the RPE	cell,	which	
not	all	types	of influenza	viruses	are	capable	of,	is	necessary	
for	apoptosis	of the RPE	cell	[24].

In our center, we experienced the negative consequences 
of influenza	type	A virus	infection	in	the form	of bilateral	
maculopathy and optic neuropathy.

Patient 1
A	patient	(age	16)	presented	to	the ophthalmologic	emer-

gency	department	due	to	deterioration	of both	eyes’	(OU)	vi-
sual acuity over the week preceding the visit. The boy mainly 
reported central vision disturbance in the form of a fixed 
black	spot	in	the center	of the OU	visual	field.	He	had	a visual	
defect	corrected	by	prescription	glasses	since	the age	of 6.	His-
tory: the described symptoms were preceded by a fever up 
to	39°C,	runny	nose,	cough,	abdominal	pain,	and	diarrhea.	
Three cousins the patient had been in close contact with pre-
sented similar symptoms of infection but without visual dis-
turbances.	Influenza	A viral	infection	was	confirmed	in	one	
of the cousins.

Ophthalmological examination revealed
BCVA	(best	corrected	visual	acuity)	tested	on	Snellen	

charts	in	OD	was	0.9	and	in	OS	1.0;	intraocular	pressure	
(IOP)	in	OD	was	18	mmHg,	IOP	in	OS	was	17	mmHg.	Slit-
lamp examination of both eyes: anterior segment without ab-
normalities,	fundus	of OU:	optic	nerve	heads	with	slightly	
blurred borders from the nose, irregularly shaped yellow focus 
in the macula (Figure 1 – top row [arrows indicate artefacts]).

Laboratory tests: 
•	 Complete	blood	count	performed	2	times – normal,	elec-
trolytes – normal,	ASO – normal,	CRP – 13.2	mg/l	(norm	
up	to	5.0	mg/l);	

•	 Toxoplasma gondii	IgG	and	IgM	antibodies – non-reactive;	
•	 Cytomegalovirus	(CMV)	IgG	and	IgM	antibodies – non-

reactive; 
•	 Borrelia burgdorferi	IgG	and	IgM	antibodies – non-reac-

tive; 
•	 Toxocara canis	IgG	antibodies – non-reactive;
•	 Influenza	type	A IgG	antibodies – positive.

Additional tests:
OCT	(optical	coherence	 tomography)	examination	

of the OU	maculae	showed	a disruption	of the RPE	with	
an associated hyperreflective focus in the outer layers 
of the retina in the foveal projection (Figure 2 – top row mid-
dle and right side).

OCT	examination	of the optic	nerve	heads	showed	in-
creased	retinal	nerve	fiber	layer	thickness	nasally	in	the OD	
and	nasally	in	the OS	(Figure	2 – top	row	left).

Static	visual	field	examination	showed	focal	temporal	visual	
field	loss,	but	in	the OD	a high	percentage	of false	positives	un-
dermines the reliability of the examination (Figure 3).

Fluorescein angiography (FA) showed no abnormalities.
The following treatments were administered: topically to 

the OU:	dexamethasone,	bromfenac;	systemically:	predni-
sone, vitamin supplementation.

Follow-up visits took place regularly every 4-5 weeks. 
During the visits, slit-lamp ophthalmoscopy with anterior 

Figure 1. OU fundus images on admission (top row) and at follow-up after  
5 months (bottom row). [Artefacts are indicated by arrows]
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and posterior segment evaluation was performed, as well as 
additional	examinations,	including	OCT	of the maculae	and	
optic nerve heads (Figure 2 – middle and bottom rows) and 
documentation	of fundus	OU	(Figure	1 – bottom	row).	Re-
duction and regression of the anatomical imaging changes 
and improvement in clinical status were observed.

The patient has learned to ignore the punctate visual field 
loss and notices it with significant fatigue. He remains under 
ophthalmological control.

Postinfectious choroidal neovascularization 
Another rare postinfectious ocular complication is cho-

roidal	neovascularization	(CNV).	CNV	is	the pathologic	

growth of vessels from the choroid to the subretinal space 
with	the disruption	of Bruch’s	membrane.	The most	common	
cause of this pathology in adults is age-related macular de-
generation	(AMD),	followed	by	CNV	in	the course	of high	
myopia	[28].	In	children,	the most	common	etiology	of CNV	
is	CNV	in	the course	of inflammatory	processes	[29,	30].	
The cause of this is still unclear. However, it has been postu-
lated	that	a generalized	inflammatory	process	coexists	with	
a local inflammatory process in the choroid and adjacent 
Bruch’s	membrane,	which,	when	combined	with	an autoim-
mune response, results in the production of growth factors in-
cluding	vascular	endothelial	growth	factor	(VEGF),	leading	to	
the formation	of pathological	vessels	[31].	CNV	is	a possible	

Figure 2. OCT of optic nerve heads and maculae on admission (top row), follow-up after one month (middle row), and after 6 months (bottom row). Changes regress 
over time – description in text

Figure 3. Visual field examination
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cause of severe loss of visual acuity, which in children may be 
associated with serious psycho-social consequences, due to 
a longer relative life expectancy than in adult patients [14]. 
Most	commonly,	however,	CNV	in	children	differs	from	CNV	
in adults, including through the absence of calcification and 
thinning	of Bruch’s	membrane	[32],	resulting	in	a better	prog-

nosis in both the natural course of the disease process and in 
response to treatment [33]. The post-inflammatory etiology 
of choroiditis	with	coexisting	CNV	in	children	still	usually	
remains unknown [29]. Despite the lack of clear guidelines 
for	the treatment	of CNV	in	children,	the currently	accept-
ed	treatment	for	children	with	post-inflammatory	CNV	is	

Figure 4. Color photo of the fundus of the eye on admission (image on the left) and a month after anti-VEGF injection (image on the right)

Figure 5. OCT imaging on admission
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Figure 6. OCT of the macula of the OS (healthy)

Figure 7. Angio-OCT before anti-VEGF injection (upper row) and a month after injection (lower row)

Figure 8. OCT of the macula a month after anti-VEGF injection
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the administration of anti-vascular endothelial growth factor 
(anti-VEGF)	into	the vitreous	chamber.	At	this	time,	no	ad-
verse effects have been documented following the procedure 
of intravitreal	administration	of anti-VEGF	in	children	[34-
36].	Furthermore,	fewer	injections	are	sufficient	to	stabilize	
the CNV	membrane	in	children	than	in	adults	[35],	reduc-
ing the risk of potential complications. Despite the favorable 
prognosis of both untreated and treated cases of post-inflam-
matory	CNV	in	the youngest	patients,	it	is	important	to	keep	
patients under ophthalmological control because of the pos-
sible	reactivation	of the CNV	membrane	and	the associated	
consequences, including scar formation and permanent, sig-
nificant visual impairment.

In our center, we had to deal with a complication of active 
CNV	of the OD	after	an infectious	disease	with	influenza-like	
symptoms.

Patient 2
A	patient	(age	7)	presented	to	the ophthalmologic	emer-

gency	room	due	to	deterioration	of OD	visual	acuity	since	2	
days prior to this visit. He had not received ophthalmologic 
treatment to date. History: URTI 3 weeks before onset of vi-
sual disturbances.

Ophthalmologic examination revealed
BCVA	tested	on	Snellen	charts	in	OD	was	0.2	and	in	OS	

was	1.0;	IOP	in	OD	was	16	mmHg,	IOP	in	OS	was	15	mmHg.	
Slit	lamp	examination	of both	eyes:	anterior	segment	without	

Figure 9. Angio-OCT 4 months after anti-VEGF injection

abnormalities,	fundus	of OD:	optic	nerve	head	normal,	in	
posterior pole 3 small, oval, cream-colored foci with edema 
and	parafoveal	petechiae,	the posterior	pole	of OS	without	
changes (Figure 4 – left photo).

Laboratory tests: 
•	 Complete	blood	count	performed	twice – normal,	electro-
lytes – normal,	ASO – normal,	CRP – normal;

•	 Toxoplasma gondii	IgG	and	IgM	antibodies – non-reac-
tive; 

•	 Cytomegalovirus	(CMV)	IgG	and	IgM	antibodies – non-
reactive; 

•	 Borrelia burgdorferi	IgG	and	IgM	antibodies – non-reac-
tive; 

•	 Toxocara canis	IgG	antibodies – non-reactive;
•	 Coxsackie	B2,	B3,	B4,	titer	<1:16	(negative);
•	 Coxsackie	type	A and	B	IgG	using	IIF:	Coxsackie	virus	
type	A7	positive,	Coxsackie	type	B1	positive;

•	 Influenza	A and	B	viruses – negative.

Additional tests:
OCT	examination	of the OD	macula	showed	a disrup-

tion	of the RPE,	a marked	increase	in	retinal	thickness	in	
the center of the macula with a prominent hyperreflective 
focus	in	the choroidal	neovascularization	(CNV)	projection,	
and	a large	hyporeflective	zone	over	the line	of the pigment	
epithelium (Figure 5). 

OCT	examination	of the OS	macula	was	unchanged	
(Figure	6).
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OCTA	(optical	coherence	tomography	angiography,	an-
gio-OCT)	of the OD	on	admission	showed	a prominent	CNV	
membrane	(Figure	7 – top	row).

Topical	treatment	was	administered	to	the OD:	dexa-
methasone,	bromfenac	+	ranibizumab	injection	into	the vit-
reous	chamber	of the OD.	

Systemically:	prednisone,	vitamin	supplementation.
At	the follow-up	visit	one	month	after	anti-VEGF	injec-

tion	BCVA	OU	was	1.0,	no	CNV	membrane	was	visualized	
on	OCTA	(Figure	7 – bottom	row).

OCT	showed	elevation	but	no	signs	of CNV	activity	
(Figure 8).

Color	images	of the OD	fundus	one	month	after	anti-
VEGF	injection	(Figure	4 – right	photo).

At	the follow-up	visit	4	months	after	anti-VEGF	injection	
BCVA	OU	was	1.0,	higher	resolution	OCTA	showed	a CNV	
membrane without features of activity (Figure 9).

The patient remains under constant ophthalmological 
follow-up.

SUMMARY
The diagnosis of visual disturbances in children is a com-

plex problem and requires an in-depth analysis, in which 
the medical history and physical examination often play 
a key role. The discussed cases demonstrate that common 
viral infections of the upper respiratory tract may cause com-
plications in the form of pathologies in the posterior pole 
of the eye and should not be forgotten in the differential di-
agnosis of visual disturbances in children.

DISCLOSURE
The authors declare no conflict of interest.

https://www.sciencedirect.com/referencework/9780123708793/encyclopedia-of-respiratory-medicine


KLINIKA OCZNA/ACTA OPHTHALMOLOGICA POLONICA 57

Postinfectious complications in the posterior pole of the eye in children

27. Fukami S, Wakakura M, Inouye J. Influenza Retinitis: Association with Influenza Encephalitis. Ophthalmologica 2005; 219: 119-121.
28. Bressler NM, Bressler SB. Neovascular (exudative or ‘wet’) age-related macular degeneration; in Ryan SJ (ed): Retina, ed 5. Elsevier, 

Philadelphia 2013; 1183-1212.
29. Rishi P, Gupta A, Rishi E, et al. Choroidal neovascularization in 36 eyes of children and adolescents. Eye 2013; 27: 1158-1168. 
30. Sivaprasad S, Moore A.T. Choroidal neovascularisation in children. Br J Ophthalmol 2008; 92: 451-454. 
31. Spaide RF. Choroidal neovascularization in younger patients. Curr Opin Ophthalmol 1999; 10: 177-181.
32. Spraul CW, Grossniklaus HE. Characteristics of Drusen and Bruch’s membrane in postmortem eyes with age-related macular dege-

neration. Arch Ophthalmol 1997; 115: 267-273.
33. Gass JD. Biomicroscopic and histopathologic considerations regarding the feasibility of surgical excision of subfoveal neovascular 

membranes. Am J Ophthalmol 1994; 118: 285-298.
34. Gregory-Evans K, Rai P, Patterson J. Successful treatment of subretinal neovascularization with intravitreal ranibizumab in a child 

with optic nerve head drusen. J Pediatr Ophthalmol Strabismus 2009; doi:10.3928/ 01913913-20090818-03.
35. Kohly RP, Muni RH, Kertes PJ, et al. Management of pediatric choroidal neovascular membranes with intravitreal anti-VEGF agents: 

a retrospective consecutive case series. Can J Ophthalmol 2011; 46: 46-50. 
36. Kramer M, Axer-Siegel R, Jaouni T, et al. Bevacizumab for choroidal neovascularization related to inflammatory diseases. Retina 

2010; 30: 938-944. 


