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Commentary: Retinal and choroidal 
vascular changes in newly diagnosed 
celiac disease: An optical coherence 
tomography angiography study - Are 
we going overboard?

The	 use	 and	 utility	 of	 optical	 coherence	 tomography	
angiography	(OCTA)	imaging	for	detection	of	occult	retinal	
lesions	and	clinical	confirmation	of	suspected	retinal	vascular	
pathologies	are	picking	up	pace	in	our	daily	clinical	practice.	
Its	noninvasive	nature,	ability	 to	attain	en	 face	 imaging	 for	
different	retinal	vascular	strata,	and	the	ability	to	demonstrate	
volumetric	 change	 in	 vascular	 structure/vascular	 flow	 in	
tandem	with	 retinal	 ultrastructural	 changes	 have	 proved	
further	understanding	 in	primary	 retinochoroidal	diseases	
such	 as	myopia,	 vein	 occlusions,	 diabetic	 retinopathy,	
glaucoma,	 age‑related	macular	degeneration,	 and	macular	
telangiectasia.[1]

OCTA	has	 also	 helped	 to	 elucidate	 secondary	 retinal	
involvement,	 evidenced	 by	 alterations	 in	 retinal	 vascular	
density,	choroidal	thickness,	and	choroidal	vascularity	indexes	
in	systemic	conditions	encompassing	acute	coronary	syndrome,	
pregnancy,	sepsis,	Takayasu	arteritis,	leukemia,	celiac	disease,	
and	bariatric	surgery.[2‑6]

Understanding	the	potential	ability	of	software	augmented	
digital	 imaging	techniques	to	detect,	quantify,	and	compare	
occult	retinal	vascular	changes	as	an	indirect	representation	
of	 systemic	disease	 activity	has	 come	as	 a	 speculated	hope	
for	disease	activity	detection	and	monitoring.	Clinicians	have	
been	attempting	to	extend	its	use	for	detection	and	monitoring	
ongoing	 systemic	disease	activity,	 as	 a	 function	of	vascular	
alterations demonstrated on angio imaging of the retina.

Because	OCTA	can	recognize	changes	in	vascular	structure	
as	well	 as	 vascular	 density	 for	 different	 retinal/choroidal	
strata,	 it	 remains	 essential	 to	 understand	 the	 factorials	
that	 drive	 the	 angioflow	 alterations.	 The	 subtle	 vascular	
changes	 evidenced	on	 angio	 imaging	 are	 a	 representation	
of	 hyperglobulinemia‑related	 evolving	 compensatory	
homeostatic	alterations	of	retinal	microcirculation	in	chronic	
diseases	 and	hence	 are	 not	 specific	 to	 any	 one	particular	
etiology.[3]

Because	the	macula	remains	the	most	perfused	part	of	the	
retina	with	a	relatively	higher	vascular	density	compared	to	
its	neighboring	regions,	the	higher	density	of	vessels	reflects	
the	higher	metabolic	demand	of	this	region,	because	of	which	
alterations	 following	 any	 form	of	 angiopathic	 stress	 have	
been	best	demonstrated	in	this	region.[3]	It	is	because	of	this	
that	most	of	the	OCTA‑based	studies	have	studied	perfusion	
alterations	at	 and	around	 the	macular	 region.	Additionally,	
the	small	field	of	the	conventional	field	angio	imaging	system	
limits	the	field	of	examination,	best	imaged	around	the	central	
9	mm	surrounding	the	fovea.

Care	 must	 be	 taken	 while	 conducting	 and	 during	
interpretation	 of	 OCTA	 studies	 as	 the	 retinal	 vascular	
density‑related	angio	flow	changes	are	influenced	by	age	and	
gender	differences,	presence	of	 cilio‑retinal	 artery,	diurnal	
variation,	 retinal	 autoregulatory	mechanism,	 and	vascular	
stasis	 due	 to	 rheological	 parameters	 such	 as	 viscosity	 or	
endothelial	 injury.	 Furthermore,	 associated	 nutritional	
deficiency,	anemia,	background	diabetes,	hypertension,	and	
chronicity	of	disease	also	tend	to	be	responsible	for	vascular	
alterations.[1,7‑9]

In	context	to	celiac	disease,	a	gluten‑related	autoimmune	
enteropathy,	 the	 ocular	 involvement	 has	 been	 speculated	
to	 be	 related	 to	 the	 cornerstone	 events	 of	 autoimmunity	
and	malabsorption.	 The	 intestinal	 changes	 secondary	 to	
inflammation	are	responsible	for	malabsorption	and	deficiency	
of	micronutrients	such	as	iron,	vitamin	B	12,	folic	acid,	and	
calcium.	The	 associated	 autoimmunity	has	 been	 linked	 to	
endothelial	 dysfunction	 and	 hyperglobulinemia‑related	
rheological	changes.	Angio	imaging	studies	of	the	maculae	
in	 patients	with	 celiac	 disease	 have	 reported	 decreased	
capillary	density	in	the	superficial	and	deep	capillary	plexus	
of	the	retina	with	an	associated	increase/decrease	in	choroidal	
thickness;[6,9]	however,	the	choroidal	vascularity	index	remains	
unchanged.

The	 retinal	 vascular	 destiny	 can	 be	 altered	 due	 to	 a	
multitude	of	physiological	 and	pathological	 causes,	which	
disrupts	the	sensitivity	and	specificity	of	angio	imaging	as	a	tool	
for	the	determination	of	disease	activity	of	primarily	systemic	
diseases.	The	other	practical	 challenges	with	 its	 application	
include	predilection	 for	 artifacts,	 good	patient	 cooperation,	
the	requirement	of	media	clarity,	lack	of	normative	database	
to	allow	comparison,	and	the	need	for	third‑party	software	for	
vascular	density	estimation.
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Although	OCTA	provides	a	great	opportunity	to	visualize	
the	retinal	vascular	changes	in	a	variety	of	systemic	diseases,	
its	usefulness	as	a	clinical	tool	to	screen,	monitor,	and	predict	
outcomes	for	systemic	diseases	remains	uncertain.
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