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A graft-free scleral sleeve technique of 
Ahmed Glaucoma Valve implantation 
in refractory glaucoma- Rising to the 
challenge of COVID-19 pandemic

Richa Gupta

We	 describe	 a	 case	 of	 63-year-old	 woman,	 with	 primary	
open-angle	glaucoma	(POAG)	who	presented	to	us	in	the	COVID	
era	with	uncontrolled	 intraocular	 pressure	 (IOP)	 on	maximum	
medical	 therapy	 (MMT)	 in	 the	 right	 eye	 (OD),	 previously	
operated	 twice	 for	 trabeculectomy	 in	 (OD),	 and	 once	 in	 left	
eye	 (OS).	A	modified	 graft-free	 surgical	 technique	 of	 inserting	
the	Ahmed	Glaucoma	valve	(AGV)	tube	through	a	scleral	sleeve	
was	 employed.	 Visual	 acuity	 and	 IOP	 remained	 stable	 during	
6-month follow-up period.

Key words:	 Ahmed	 glaucoma	 valve,	 COVID-19	 pandemic,	
glaucoma	drainage	device,	refractory	glaucoma

Though	 glaucoma	 drainage	 devices	 (GDDs)	 remain	 the	
mainstay	of	management	 in	eyes	with	refractory	glaucoma,	
its	 implantation	 in	 the	prevailing	COVID-19	pandemic	has	
become	a	challenge	 in	 the	 light	of	potential	 transmission	of	
SARS-CoV-2[1]	through	the	donor	scleral	graft,	used	to	cover	
the	AGV	tube.

We	showcase	a	modified	technique	of	graft-free	insertion	
of	the	AGV	tube	(AGV;	model	P7,	New	World	Medical	Inc,	
Rancho	Cucamonga,	CA,	USA)	through	an	intra-scleral	sleeve.

Case Report
A 63-year-old woman presented to our institute with painful 
diminution	of	vision	in	right	eye	(OD)	since	1	month.	Previous	
surgical	history	 included	 cataract	 surgery	with	 intra-ocular	
lens	(IOL)	implantation	in	OD,	trabeculectomy	done	twice	in	
OD	and	once	in	OS.	The	corrected	distance	visual	acuity	(CDVA)	
was	20/200	and	20/80	 for	OD	and	OS	 respectively,	 and	 the	
IOP	was	40	mm	Hg	in	OD	and	11	mm	Hg	in	OS	on	topical	

beta-blocker,	alpha-agonist,	prostaglandin	analog	and	topical	
and	oral	 carbonic	 anhydrase	 inhibitor.	Examination	of	OD	
showed	hazy	 cornea	with	 epithelial	 edema,	 IOL	 in	place,	
failed	flat	blebs	and	superior	200	degree	of	peri-limbal	fibrosis.	
Gonioscopy	 revealed	 scarred	 stomas	with	 open	 angles.	
Near	 total	 cupping	of	 the	 optic	disc	was	noted	on	dilated	
fundus examination. A high IOP on MMT, with two failed 
trabeculectomies	 and	 an	 advanced	glaucomatous	 cupping	
prompted	us	 to	urgently	plan	an	AGV	implantation,	but	 to	
eliminate	 the	 risk	of	potential	 transmission,	 an	 intra-scleral	
route	was	adopted	which	was	graft-free.

Surgical technique
Following	peribulbar	anesthesia	and	corneal	traction	suture,	a	
fornix-based	conjunctival	flap	was	created	in	superior	temporal	
quadrant	(STQ).	Scleral	thinning	was	noted	in	the	area	of	the	
planned	scleral	tunnel,	so	this	site	was	abandoned.	Conjunctiva	
and	 Tenon’s	 capsule	were	 dissected	 in	 the	 supero-nasal	
quadrant	(SNQ).

After	priming,	AGV	plate	was	placed	in	the	sub-Tenon’s	
pocket	and	anchored	to	the	sclera	with	9-0	nylon	(Aurolon,	
Aurolab,	Madurai,	 India)	sutures	9	mm	behind	 the	 limbus.	
A	3	×	5	mm	lamellar	scleral	tunnel,	with	its	proximal	end	at	
3.5	mm	from	limbus	was	created	with	crescent	blade,	through	
which	 the	AGV	tube	was	passed	 [Fig. 1a]. It was trimmed, 
bevel	up	and	inserted	into	the	sulcus	through	a	23	gauge	port,	
2.5	mm	behind	limbus	in	SNQ	[Fig.	1b].	The	uncovered	1	mm	
of	 the	 tube	was	fixed	 to	 the	 sclera	with	 9-0	nylon	 sutures.	
Conjunctival	 flap	was	 then	 closed	 using	 8-0	 polyglactin	
sutures	(Vicryl,	Johnson	and	Johnson,	Aurangabad,	India).

Postoperatively,	 the	patient	 received	 cycloplegic	drops	
and intensive steroids, tapered over next 8 weeks. First day 
post-operative	IOP	was	10	mmHg.	AGV	was	well	positioned	
with	its	tube	well	covered	with	conjunctiva	[Fig. 2a] and the end 
visible	in	the	sulcus	in	SNQ	[Fig.	2b].	Patient	achieved	useful	
CDVA	of	20/60	at	the	final	follow-up	of	6	months.	IOP	remained	
stable	with	no	encountered	hypertensive	phase.

Discussion
Trans-conjunctival	 erosion	 of	 GDD	 tubes	 can	 lead	 to	
devastating	 complications	 such	 as	hypotony,	 phthisis	 and	
endophthalmitis.	Most	often,	a	scleral	or	pericardial	patch	graft	
is	used	to	cover	the	tube	to	reduce	these	risks.[2]	Severe	acute	
respiratory	syndrome	coronavirus	2	(SARS-CoV-2)	infection	
associated	 respiratory	 disease-	 COVID-19	 (2019-nCoV)	
has	not	only	 tremendously	affected	 the	world,	but	also	has	
seen	dramatic	 reduction	 in	 the	number	of	 cornea	donors.[3] 
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Furthermore,	 although	 there	 is	no	 evidence	 to	 substantiate	
that	harvested	grafts	 from	COVID-19	patients	can	 lead	 to	a	
systemic	infection,	a	potential	risk	exists	due	to	the	presence	
of	ACE2	and	TMPRSS2	expressions	in	cornea.[1]

In	these	unprecedented	times,	it	is	a	challenge	to	harvest	
sclera	 for	 tube	 coverage	 during	 the	 conventional	AGV	
implantation.	 There	 are	 few	 published	 reports	 in	which	
authors	have	explored	the	safety,	procedural	time	and	cost	
benefit	of	graft	free	AGV	implantation,	and	have	described	
various	 techniques	 for	 the	 same.	 In	 their	 retrospective	
cohort	study,	Gdih	et al.	 found	a	success	rate	of	83%	in	84	
eyes	 implanted	with	 graft-free	AGV	and	 2.4%	 and	 0%	of	
conjunctival	and	scleral	erosion	by	2	years.[4] Kalamkar et al. 
have	described	use	of	intra-scleral	method	for	tube	fixation,	
along	with	 a	 limbal	 based	partial	 thickness	 scleral	 flap	 (5	
mm	×	3	mm)	at	limbus	to	cover	the	tube	before	it	entered	the	
anterior	chamber.[5]	Comparative	series	of	graft	 free	scleral	
tunnel	versus	scleral	patch	graft	by	Rivera	et al.[6] and Pakravan 
et al.[7]	reported	tube	erosions	in	the	later,	but	not	in	former	
group	of	patients.	Alternate	techniques	like	use	of	6-mm	graft	
free	scleral	tunnel,[8]	needle-generated	scleral	tunnel,	without	
a	 tube-covering	 patch[9]	 and	 long	 scleral	 flap,	 augmented	
with	Tenon	advancement	and	duplication[10]	have	also	been	
described	in	literature.

Our	report	describes	a	modified	graft-free	implantation	of	
AGV	tube	through	a	scleral	tunnel,	to	avoid	application	of	a	
scleral	allograft	patch.

Conclusion
We	propose	the	technique	of	AGV	tube	implantation	through	a	
graft	free,	scleral	sleeve	as	a	simple,	effective	and	time	efficient	
modification,	 keeping	 in	mind	 the	 risks	of	 transmission	of	
COVID-19	with	the	conventional	technique	of	using	a	scleral	
patch	graft.	It	is	a	safer	option	in	complex	glaucomas	needing	
GDDs,	without	 increasing	 tube	 related	 complications	 and	
compromising	on	the	surgical	outcome.
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Figure 1: (a) Lamellar scleral tunnel created with crescent blade for 
passage of AGV tube. (b) Insertion of the tube in sulcus
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Figure 2: (a) Tube well covered with conjunctiva at 6 months. (b) Clear 
cornea with AGV tube visible in SNQ sulcus
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Intracranial hypertension and visual 
loss following COVID-19: A case 
report

Bayazit Ilhan, Burcu G Cokal1, Yusuf Mungan

A	 40-year-old	 woman	 presented	 with	 headache,	 bilateral	
optic	 disc	 edema,	 and	 visual	 loss.	 She	 had	 been	 diagnosed	
with	 COVID-19	 (coronavirus	 disease	 2019)	 15	 days	 ago.	 Her	
cerebrospinal	 fluid	 opening	 pressure	 was	 410	 mmH2O, and 
cranial	 imaging	 was	 normal.	 She	 had	 obesity	 as	 a	 risk	 factor	
but	 had	 not	 experienced	 any	 ophthalmic	 complaints	 before.	
COVID-19	 could	 be	 a	 causative	 or	 precipitating	 factor	 for	
intracranial	hypertension	especially	in	high-risk	groups	even	in	
the	late	phases	of	the	disease	and	has	not	been	discussed	in	the	
literature	 as	 such.	 This	 should	 be	 studied	 further	 and	 kept	 in	
mind to prevent permanent loss of vision.

Key words:	 COVID-19,	 intracranial	 hypertension,	 optic	 disc	
edema, visual loss

The	 coronavirus	 disease	 2019	 (COVID-19)	 pandemic,	
caused	by	 severe	 acute	 respiratory	 syndrome	 coronavirus	
2	(SARS-CoV-2),	is	the	main	current	health	issue	all	over	the	
world. The main presentation is with respiratory symptoms, 
but	neurological	problems	are	being	 reported	 increasingly.	
Encephalopathy,	 encephalitis,	Guillain–Barré	 syndrome,	
and	 cerebrovascular	 disease	 are	 the	 most	 frequently	
reported	neurological	 conditions.[1]	Headache	 is	 a	 frequent	
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complaint	 in	COVID-19	patients,	 and	 isolated	 intracranial	
hypertension	 (IHT)	has	been	 reported	among	patients	who	
underwent	 lumbar	 puncture	 for	 refractory	 headaches.[2] 
Elevated	 intracranial	 pressure,	mostly	mild,	 has	 also	 been	
reported	 among	patients	with	various	neurologic	diseases	
associated	with	COVID-19.[3] IHT with loss of vision has not 
been	described	in	the	late	phases	of	the	disease	in	the	literature.	
We	present	 such	 a	 case	 that	 developed	 15	 days	 after	 the	
diagnosis	of	COVID-19.

Case Report
A	 40-year-old	woman	 presented	 to	 our	 ophthalmology	
emergency	 room	with	 severe	headache	 and	 loss	 of	 vision.	
She	had	been	diagnosed	with	COVID-19	15	days	ago	with	
nasopharyngeal	 swab	 PCR	 (polymerase	 chain	 reaction)	
positive test result following 3 days of upper respiratory 
tract	infection	symptoms	and	fever	up	to	38°C.	She	had	used	
hydroxychloroquine	and	favipiravir	for	5	days	and	recovered	
without	further	complaints.

Her	visual	acuity	was	logMAR	0.3	in	both	eyes.	Pupillary	
light	 reactions	and	color	vision	were	normal.	She	had	optic	
disc	 edema	 in	 both	 eyes,	 and	visual	 field	 testing	 revealed	
severe narrowing [Fig. 1].	 She	 had	 obesity,	 and	 her	 BMI	
(body	mass	 index)	was	39.	Her	blood	pressure	was	normal.	
Neurologic	 examination	 did	 not	 reveal	 further	 findings.	
Cerebrospinal	fluid	(CSF)	pressure	was	410	mmH2O on entry 
and	 210	mmH2O	on	 exit.	 CSF	 biochemical	 analyses	were	
normal,	 and	 cultures	 for	microbial	 analysis	were	negative.	
There	were	 old	 erythrocytes	 (640/mm3),	 new	 erythrocytes	
(9600/mm3),	and	white	blood	cells	(WBCs;	50/mm3)	with	100%	
polymorphonuclear	leucocytes	(PMNs).

Blood	 tests	 revealed	vitamin	B12	deficiency	 (127.2	ng/L).	
Cranial	computed	tomography	(CT)	and	magnetic	resonance	
imaging	 (MRI)	 did	 not	 reveal	 any	mass,	 hemorrhage,	 or	
cerebrovascular	 lesion.	Magnetic	 resonance	 venography	
was	 normal.	Acetazolamide	 3	 ×	 250	mg	was	 started,	 and	
ventriculoperitoneal	shunt	surgery	was	planned	to	effectively	
decrease	CSF	pressure	without	delay	because	of	 imminent	
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