
January	2021	 	 167Letters to the Editor

Biobanking corneal tissues for 
emergency procedures during 
COVID-19 era

Dear	Editor,	
COVID‑19	pandemic	has	significantly	affected	the	ophthalmic	
practice	and	the	eye	banking	field.[1,2]	Hence,	new	guidelines	are	
being	developed	to	safeguard	corneal	transplantation.	Recently,	
in	a	retrospective	study,	we	reported	a	significant	decline	in	
the	number	of	 tissues	procured	 (–41%)	and	distributed	 for	
transplantation	(–62%)	in	2020	compared	with	2019	at	the	Veneto	
Eye	Bank	Foundation,	Venice,	Italy.	However,	one	week	after	
the	 lockdown	was	 lifted,	although	 the	procurement	did	not	
improve	significantly	(–30%)	the	request	for	tissues	had	already	
inclined	(+14%)	as	soon	as	the	elective	surgeries	were	partially	
resumed.[3]	A	similar	trend,	in	terms	of	tissue	procurement	is	
therefore	expected	in	other	centers	that	have	been	severely	hit	by	
COVID‑19.	For	such	reasons,	it	is	not	only	important	to	procure	
the	tissues,	but	also	to	store	the	previously	collected	tissues	for	
a	longer	period	until	the	surgeries	are	resumed.

In	 a	 recent	 laboratory	 investigation,[4] we reported that 
dehydrating	corneal	tissue	(after	removing	the	endothelium)	
for	up	to	14	days	by	placing	silica	gel	around	the	tissue	can	be	a	
potential	viable	option	for	storing	corneal	tissues	for	emergency	
procedures.	Once	 re‑hydrated,	 this	 procedure	 has	 shown	
no	 impact	 on	 tissue	 transparency,	 but	 reduction	 in	overall	
thickness	by	147	μm	(speculated	to	be	due	to	epithelial	cell	loss)	
after	rehydration.	The	stiffness	profile	(tensile	stress‑strain)	did	
not	show	any	significant	difference	before	(27	mPa)	or	after	

rehydration	 (31	mPa).	Periodic	acid‑Schiff	 showed	presence	
of	keratocytes	and	the	protein	(α‑SMA)	was	expressed	after	
rehydration.	 This	means	 that	 the	 tissue	maintained	 the	
characteristics	required	for	anterior	lamellar	keratoplasty.

In	 a	 retrospective	 clinical	 study	between	May	2001	 and	
June	 2017,	 seventeen	 rehydrated	 tissues	 that	were	 stored	
for	 8.4	 ±	2.9	 [Range	4‑12]	months	 in	dehydrated	 form	were	
transplanted	in	a	tertiary	eye	centre	after	obtaining	full	consent	
from	the	patient.	The	corneal	tissue	was	cut	into	anterior	and	
posterior lamellae [Fig.	1a].	The	anterior	lamella,	after	washing	
with	sterile	PBS,	was	placed	 in	a	 sterile	petri	plate.	Another	
petri	plate	was	filled	with	silica	gel.	The	tissue	and	the	gel	were	
stored	in	a	container	in	the	order	shown	in	Fig.	1b	and	the	entire	
unit	[Fig.	1c]	was	preserved	between	2‑8°C.	Simultaneously,	
the	 residual	posterior	 lamella	was	 stored	 in	 organ	 culture	
media	supplemented	with	6%	dextran	T‑500	at	31°C	[Fig.	1d].	
The	entire	procedure	was	carried	out	in	a	laminar	flow	hood	
ensuring	complete	sterility.	Before	transplantation,	the	anterior	
lamella	was	rehydrated	in	sterile	BSS	for	15‑30	minutes	to	regain	
the	 thickness	and	transparency.	The	storage	media	from	the	
posterior	lamella	was	collected	for	microbiological	examination	
following	 the	 standard	 operating	procedure	 [Note:	 If	 the	
posterior	 lamella	was	deemed	 suitable	 for	 transplantation	
during	the	storage	tenure	then	the	microbiological	examination	
performed	before	shipping	the	posterior	lamella	was	considered	
final	for	both,	anterior	and	posterior	lamella].

Only	emergency	procedures	such	as	corneal	perforation	due	
to	corneal	infection	or	trauma,	grafts	for	keratoconus,	corneal	
surgery	combined	with	vitrectomy	and	others	were	performed	
in	case	of	unavailability	of	tissues.	Microbiological	examination	

Figure 1: Dehydration process to store corneal grafts. (a) Representation of a corneal tissue divided into anterior and posterior lamellae. 
(b) Representation of the storage container containing petri plate with the anterior lamella (top), blank petri plate for holding (middle) and petri plate filled 
with silica gel (bottom). (c) Real‑time storage container with anterior lamella and silica gel, which is preserved between 2‑8°C. (d) Representation of 
storing the posterior lamella from the same corneal tissue in the storage medium, which is also used for post preservation microbiological examination
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(from	the	storage	media)	was	confirmed	negative,	thus	ensuring	
the	 sterility	 for	 all	 the	 transplanted	grafts.	Only	 one	graft	
showed	higher	 residual	 astigmatism,	 the	 rest	did	not	 show	
any	complications	during	the	post‑op	follow‑up	(unpublished	
data).	Overall,	 the	 advantages	 of	dehydrating	 a	 tissue	 are	
manifold	such	as	–	a)	long‑term	(up	to	12	months)	preservation	
of	corneal	grafts	is	possible,	b)	tissues	can	be	preserved	at	room	
temperature	for	short	term	(0‑2	weeks)	and	between	2‑8°C	up	
to	12	months,	c)	easy	to	rehydrate	with	PBS	or	BSS,	d)	easily	
transportable,	 e)	 requires	minimal	manipulation,	 f)	 offers	
option	for	microbiological	examination	ensuring	sterility	of	the	
graft	for	transplant	and	g)	has	economical	benefits.	However,	
the	 dehydration	 technique	does	 not	 preserve	 the	 corneal	
endothelium	and	 therefore	must	 only	be	used	 for	 anterior	
lamellar	keratoplasty	or	emergency	procedures.

Various	 options	were	 recently	 reviewed	 to	prolong	 the	
storage	of	corneal	tissues[5]	and	to	ease	an	immediate	burden	
on	the	availability	of	tissues	post‑COVID‑19	lockdown	period.	
Strong	 evidence	 is	 required	whether	 a	 corneal	 transplant	
can	 transmit	 the	virus	 from	donor	 to	 the	 recipient	 in	order	
to	increase	the	currently	challenged	supply	of	donor	tissues.	
However,	 until	 the	 supply	 of	 corneal	 tissue	 increases,	 it	
could	be	 reasonable	 to	optimally	 store	 and	utilize	 a	 single	
tissue	for	multiple	transplants,	i.e.,	divide	anterior/posterior	
lamellar	grafts	and	dehydrate	the	anterior	lenticule	for	future	
uses,	while	 transplanting	 the	posterior	 lenticule	 for	DSAEK	
or	DMEK	or;	 sub‑selective	 transplants	 like	Hemi‑DMEK	or	
quarter‑DMEK.[6]	This	would	 increase	 the	utility	of	a	 single	
graft	to	its	maximum	capacity.[7] Given the advantages of using 
a	dehydrated	tissue,	it	appears	to	be	a	viable	option	for	long‑
term	storage	of	surplus	tissues.
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