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Abstract

	 There	 is	 huge	potential	 in	 using	 targeted	Next	Generation	
Sequencing	 (NGS)	 gene	 panels	 to	 improve	 diagnosis	 of	 congenital	
cataract,	however	the	many	difficulties	in	incorporating	it	into	routine	
clinical	 care	are	explored.	Treatment	options	 for	children	with	con-
genital cataract are described. 
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Introduction

Congenital	cataract	can	cause	lifelong	visual	loss	and	by	15	
years	of	age	has	an	incidence	of	3.5	per	10,000	[1].	27-39%	of	
congenital	cataracts	are	thought	to	be	 inherited	[2],	and	they	
may be autosomal-dominant, autosomal-recessive or X-linked. 
Over 100 genes are currently associated with cataract, and 
there	 is	 a	 predominance	 of	 autosomal	 dominant	 inheritance	
[3].	 Congenital	 cataracts	 can	 be	 either	 isolated	 or	 related	 to	
other	syndromic	conditions	or	ophthalmic	abnormalities	[4].	

Timely	diagnosis	of	the	cause	facilitates	prompt	referral	into	
appropriate	multidisciplinary	care.	Optimal	visual	outcomes	are	
achieved	by	early	identification	and	swift	surgical	intervention,	
combined with amblyopia treatment. Bilateral congenital cata-
racts	have	better	visual	outcomes	post-surgery	than	unilateral	
cataract	[5].

Current	management	and	investigation	pathways	yield	a	low	
proportion	of	cases	in	which	the	underlying	cause	is	found	[6].	
Referral	to	a	clinical	geneticist	is	only	recommended	if	the	child	
is	 dsymorphic.	 Targeted	 Next	 Generation	 Sequencing	 (NGS)	
gene panels used in research shows promising results in in-
creasing	the	percentage	of	underlying	causes	found	in	patients	
with congenital cataracts. 

Aims

To	investigate	the	potential	use	of	NGS	testing	for	the	diag-
nosis	of	congenital	cataract	in	clinical	care

Objectives

To	 identify	how	useful	NGS	 testing	 is	 compared	 to	 current	
care	 pathways	 in	 the	 diagnosis	 of	 congenital	 cataract.	 To	 ex-
plore	the	limitations	of	NGS	testing	in	the	diagnosis	of	congeni-
tal cataract.
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Methods

Pubmed	was	used	 to	 identify	peer	 reviewed	 literature,	us-
ing	the	search	terms	‘Congenital	Cataract’	and	‘next	generation	
sequencing’.	 Studies	using	NGS	panels	 for	 congenital	 cataract	
were selected. 

Discussion

Early	removal	of	congenital	cataracts	is	essential	to	stop	de-
privation	of	vision	during	the	sensitive	and	critical	period	of	vi-
sion	development	[7].	There	are	a	few	options	that	can	be	un-
dertaken	to	correct	 the	resulting	aphakia;	primary	 intraocular	
lens	(IOL)	implantation,	the	use	of	spectacles	or	contact	lenses,	
or	secondary	IOL	implantation.

Primary	IOL	implantation,	whereby	cataract	surgery	and	IOL	
implantation	occur	in	the	same	operation	has	the	following	se-
vere	 complications	 due	 to	 the	 proceeding	 ocular	 growth	 and	
axial	length	elongation;	myopia	shift,	intense	posterior	capsular	
opacification,	and	excessive	 inflammation	 [8].	 This	does	how-
ever	reduce	the	amount	of	time	the	child	spends	under	general	
anaesthetic.	The	other	practice	is	to	let	the	child	remain	aphakic	
after	cataract	removal	and	wear	contact	lenses	instead	to	avoid	
amblyopia. They can then go on to have secondary IOL implan-
tation	months	or	years	 later.	Contact	 lenses	are	extremely	 in-
convenient	 in	 infants	 and	 children	 leading	 to	 noncompliance	
and	 secondary	 IOL	 implantation	has	been	known	 to	 cause	 its	
own	complications	 including	secondary	membrane	formation,	
IOL	decentration,	and	secondary	glaucoma	 [9].	Most	paediat-
ric	ophthalmologists	agree	that	primary	IOL	implantation	is	the	
best	treatment	for	children	over	2	years	old,	however	the	sur-
gical	option	 for	children	under	2	years	of	age	with	congenital	
cataracts	remains	controversial	[8].

Identification	of	a	causative	mutation	of	congenital	cataract	
through	NGS	facilitates	a	timely	 treatment	plan	and	can	offer	
opportunities	in	reproductive	planning.

Within	 the	 research	setting	NGS	 testing	gave	a	positive	di-
agnosis	in	70%	of	congenital	cataract	cases	[10].	One	study	in-
corporated	NGS	testing	into	routine	clinical	care,	at	Manchester	
Eye	Hospital	and	found	an	increase	of	congenital	cataract	diag-
nosis	from	26%	to	71%	in	a	6	month	period	[6]. Both	of	these	
studies	were	in	single	centers	and	had	small	samples	of	patients	
so	therefore	their	results	cannot	be	generalized.

Difficulties	in	incorporating	NGS	panel	testing	in	routine	clini-
cal	care	for	congenital	cataract	include:

•	 Variation	in	genes	available	in	NGS	panels	and	prices	at	dif-
ferent	centers.

•	 Pediatric	 ophthalmologists	 being	 unfamiliar	 with	 genetic	
tests.

•	 Communication	barriers	between	clinical	geneticists,	pae-
diatric	ophthalmologists	and	genetic	scientists.

•	 There	is	only	a	limited	amount	of	evidence	available	to	por-
tray	the	clinical	utility	and	cost	effectiveness	of	NGS	panel	
testing	in	congenital	cataract.

•	 There are inconsistencies between clinical molecular labo-
ratories	in	their	variant	classification.

Conclusion

Primary	IOL	implantation	is	the	most	common	treatment	for	
children over 2 years old with congenital cataracts but the best 
surgical	option	for	children	under	2	years	of	age	remains	con-
troversial. 

NGS	 panel	 testing	 presents	 a	 promising	 technology	 in	 in-
creasing	 diagnosis	 of	 congenital	 cataract.	 Standardised	 genes	
for	these	panels	need	to	be	made	and	incorporated	into	guide-
lines which are regularly updated and clinical molecular labora-
tories	need	to	standardise	their	variant	classification.	Paediatric	
ophthalmologists	need	to	be	educated	into	the	potential	of	this	
new	and	exciting	technology.	More	studies	are	required	to	illus-
trate	the	clinical	utility	and	cost	effectiveness	of	targeted	NGS	
panel	testing.
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