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Commentary: Clinical and biometric 
characteristics of pediatric eyes with 
nanophthalmos

The development of the eye starts as early as three weeks of 
gestational age.[1]	It	involves	the	differentiation	of	specific	cells	
from	neuroepithelium	and	mesenchyme	into	various	ocular	
tissues,	which	perform	particular	functions	aiding	in	vision.	
Mutations	 in	 specific	genes	 encoding	 for	 the	development	
of	 the	 eye,	 such	as	PAX6,	MRFP,	TMEM98,	BEST1,	 lead	 to	
developmental	abnormalities	in	the	eye.[2]	These	abnormalities	
can	be	as	minimal	as	an	isolated	iris	coloboma	to	gross	defects	
like	microphthalmos.

Microphthalmos	is	a	decrease	in	the	eye’s	size	compared	to	
age‑matched	population.	Nanophthalmos	is	a	clinical	variant	of	
microphthalmos	in	which	the	anterior	and	posterior	segments	
of	 the	 eye	 stop	developing	without	any	other	 functional	or	
structural	abnormality.[3]	Nanophthalmos	is	considered	a	rare/
orphan	disease	by	the	Orphan	Drug	Act	of	1983,	which	means	
the	prevalence	is	considerably	low	in	the	general	population	to	
provide	a	minuscule	financial	incentive	for	the	private	sector	to	
make	and	market	new	medications	to	treat	or	prevent	it.	The	
diagnosis	and	classification	of	this	relatively	rare	disease	is	thus	
understudied.	However,	it	is	essential	to	study	nanophthalmos	
as	 it	provides	us	with	 information	about	 the	embryological	
development of the eye.

The	article	 in	 the	present	 issue	of	 the	 journal	details	 the	
characteristics	of	40	patients	with	nanophthalmos,	comparing	
them with the normal population.[4]	It	is	crucial	to	understand	
that	 definition	 of	 nanophthalmos	 cannot	 be	 simplified	
to	<20.5	mm,	as	used	in	the	present	article,	for	all	age	groups.	
Similarly,	a	blanket	value	of	less	than	<16	years	with	no	age	

range	and	an	axial	length	cutoff	value	of	17	mm	doesn’t	provide	
useful	 clinical	 information.	There	are	varying	classifications	
of	nanophthalmos,	but	pediatric	definitions	are	not	 clear.[5,6] 
Axial length less than two standard deviations for that age 
with	other	coexisting	factors	of	high	hyperopia	(>+7	D),	a	small	
anterior	chamber	with	a	normal/thicker	lens	and	steep,	smaller	
corneas	 (<11	mm),	as	well	 as	 retinochoroidal	 thickening	are	
essential	in	classifying	a	patient	as	nanophthalmic.	Hence,	it	is	
necessary	to	measure	the	biometric	parameters,	including	the	
retino‑choroido‑scleral	thickness	and	the	LT/ACD	or	LT/AL	ratio	
when diagnosing nanophthalmos.[7]	Identifying	these	factors	is	
essential as almost half of those with higher ratios are at risk of 
developing	glaucoma.[7]	Clinical	features	of	nanophthalmos	play	
an	essential	role	in	diagnosing	the	disease	and	differentiating	it	
from	posterior	microphthalmos	with	normal	anterior	segment	
dimensions	(hence	not	at	risk	for	glaucoma)	but	more	retinal	
complications.[3,8]	A	combination	of	increased	scleral	thickness	
and	abnormal	collagen	is	hypothesized	to	impair	vortex	venous	
drainage	and	reduce	the	transscleral	flow	of	proteins	in	these	
patients.	Recent	genetic	studies	underlie	a	strong	familial	basis	
of	nanophthalmos,	with	five	genes	(MFRP,	TMEM98,	PRSS56,	
BEST1,	and	CRB1)	being	implicated.[3]

Nanophthalmos	 is	 an	easily	missed	diagnosis	due	 to	 the	
complexity	 of	 its	 evaluation	 and	 classification,	making	 its	
diagnosis	challenging.	Historically	speaking,	the	anatomy	and	
histology	of	ocular	structures	in	such	cases	were	too	complicated	
to	evaluate	with	 the	available	 resources.	With	 the	advent	of	
optical	coherence	tomography	(OCT),	it	is	easier	to	document	
and	record	findings	in	these	patients.	There	is	minimal	source	
available	 on	 nanophthalmic	 pediatric	 patients.	 Pediatric	
ophthalmologists	should	also	be	well	versed	with	this	condition,	
which	will	help	in	the	early	diagnosis	and	treatment	of	associated	
complications	 like	hyperopia	 (and	 the	 resulting	amblyopia),	
angle‑closure	glaucoma,	and	uveal	effusion	syndrome.
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