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Surgical outcomes of repeat trabeculectomy augmented with high dose 
mitomycin C
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S R Krishnadas

Purpose:	To	evaluate	the	surgical	outcomes	of	repeat	trabeculectomy	augmented	with	risk	factor	adjusted	
mitomycin	 C	 (MMC)	 exposure	 in	 eyes	with	 previous	 failed	 trabeculectomy.	Methods:	 Case	 records	 of	
38	eyes	of	37	patients	with	previous	failed	filter	who	underwent	repeat	trabeculectomy	with	MMC	were	
reviewed	 retrospectively.	Main	outcome	measures	were	best‑corrected	visual	 acuity	 (BCVA),	 intraocular	
pressure	 (IOP)	 reduction,	 requirement	 of	 anti‑glaucoma	medications,	 postoperative	 complications,	 and	
surgical	success	(defined	as	IOP	of	≤21	mmHg	and	>5	mmHg	along	with	20%	reduction	from	preoperative	
IOP	with	or	without	adjuvant	medications)	at	1‑year	postoperatively.	Statistical	analysis	was	done	using	the	
STATA	14.1	(Texas,	USA).	Results:	Patient’s	mean	age	was	46.41	(±20.43)	years	and	the	mean	preoperative	
IOP	was	32.73	(±9.26)	mmHg	which	reduced	to	16.22	(±7.08)	mmHg	postoperatively	at	12	months	(P	<	0.001).	
Mean	 number	 of	 anti‑glaucoma	medications	 reduced	 from	 2.76	 (±0.83)	 preoperatively	 to	 1.89	 (±0.95)	
postoperatively (P	<	0.001).	Surgical	success	was	observed	in	81.1%	at	1	year	(n	=	30).	Eyes	that	received	
MMC	>3	min	had	a	postoperative	mean	IOP	of	12.50	(±3.23)	mmHg	compared	to	23.08	(±7.19)	mmHg	with	
MMC	<3	min	(P	<	0.001).	Seven	eyes	(18.4%)	developed	postoperative	complications,	and	all	were	seen	in	
eyes	that	received	MMC	>3	min	(P	=	0.033).	Conclusion:	Repeat	trabeculectomy	with	MMC,	used	in	higher	
concentration	and	exposure	time	altered	according	to	individual	risk	factor	plays	a	crucial	role	in	the	success	
and	hence	it	could	be	considered	as	a	viable	option	before	planning	a	tube	surgery.
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Trabeculectomy	has	been	 considered	 as	 the	gold	 standard	
procedure	 in	 the	 surgical	management	 of	 all	 types	 of	
glaucoma	since	its	inception,	with	high	operative	effect	and	
low	incidence	of	complications,	and	until	recently	has	been	
the	mainstay	 of	 treatment	 for	 glaucoma.[1] However, the 
success	of	trabeculectomy	is	often	affected	by	subconjunctival	
fibrosis	which	may	 occur	within	 days,	months,	 or	 even	
years	 after	 surgery.[2,3]	 This	 fibrosis	 response	 can	 be	 seen	
even	 after	 Seton	 implant.[4]	 The	 anti‑neoplastic‑antibiotic	
agent	 mitomycin	 C	 (MMC)	 first	 introduced	 by	 Chen	
decreases	fibroblast	 replication	both in vitro and in animal 
models.[5]	Subsequent	studies	have	shown	a	higher	intraocular	
pressure	(IOP)	lowering	effect	with	intraoperative	application	
of	MMC	at	the	surgical	site	of	the	future	filtering	bleb	in	eyes	
with	poor	surgical	prognosis.[6,7]

Once	 surgical	 failure	 sets	 in,	 all	measures	 are	 taken	 to	
re‑establish	IOP	control	beginning	with	medical	management,	
digital	maneuvers	 to	 improve	 the	 aqueous	 outflow,	 bleb	
needling,	 or	 further	 surgical	 intervention	 like	 repeat	
trabeculectomy	or	tube	implant	surgery.[8‑11]	Once	the	primary	
surgery	fails,	the	success	rate	of	subsequent	surgery	becomes	
low.	Under	such	circumstances,	one	may	have	 to	choose	 to	
perform	a	 repeat	 trabeculectomy	with	 antimetabolites	 or	 a	
tube	implant	surgery.	The	outcomes	of	primary	trabeculectomy	

have	been	reported	in	many	studies,	however,	there	are	a	very	
few	reports	describing	the	outcome	of	repeat	trabeculectomy	
augmented	with	MMC.	The	success	of	repeat	trabeculectomy	
is	 documented	 to	 be	 around	 30–60%,	 however,	 none	 in	
the	 Indian	 subcontinent.[10,12‑14]	 The	 results	 of	 tube	 versus	
trabeculectomy	(TVT)[11]	study	did	not	show	a	clear	superiority	
in	IOP	reduction	between	the	two	groups,	however	consistent	
IOP	control	with	lesser	re‑surgeries	were	seen	with	drainage	
implants.	This	makes	it	imperative	to	understand	if	this	is	truly	
the	best	option	especially	in	countries	where	patients	may	not	
be	economically	sound	and	only	a	few	surgeons	may	be	trained	
in	drainage	 implants.	Hence	 our	 study	was	 conducted	on	
south	Indian	population	to	understand	the	outcomes	of	repeat	
trabeculectomy	augmented	with	MMC	in	terms	of	success	and	
complications.

Methods
The	study	was	approved	by	the	institutional	review	board	at	
our	hospital	(RET201500161).	Retrospective	case	records	of	38	
eyes	of	37	patients	with	previous	failed	filtering	surgery	who	
underwent	repeat	trabeculectomy	with	MMC	at	our	institute	
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between	December	2015	to	January	2017	were	enrolled	in	the	
study.

Demographic	data	like	age,	sex,	eye	operated,	diagnosis	of	
glaucoma,	previous	surgery	details	like	type	of	surgery,	use	
of	antimetabolite,	dose,	and	duration	of	antimetabolite	used	
were	all	collected.	Preoperative	visual	acuity,	IOP,	slit‑lamp	
biomicroscopy,	gonioscopy,	fundus,	number	of	anti‑glaucoma	
medications,	and	visual	field	parameters	were	included.	All	
patients	underwent	 repeat	 trabeculectomy	augmented	with	
MMC	0.4	mg/ml	for	3–5	min.	The	duration	of	MMC	application	
time	was	 decided	 by	 the	 operating	 surgeon	 (Sharmila	
Rajendrababu)	taking	into	account	preoperative	risk	factors	for	
failure	like	younger	age,	multiple	previous	ocular	surgeries,	
previous	unaugmented	trabeculectomy,	extensive	fibrosis	of	
surgical	site	which	is	denoted	by	the	thickness	and	mobility	of	
conjunctiva,	and	tenon’s	layer	at	the	time	of	surgery.	Patients	
with	the	above	risk	factors	were	chosen	to	have	a	prolonged	
MMC	exposure.	All	 surgeries	were	performed	by	 a	 single	
senior	glaucoma	specialist	(Sharmila	Rajendrababu).	The	site	
of	surgery	was	decided	based	on	previous	surgical	site	and	the	
mobility	of	conjunctiva.

All	surgeries	were	performed	under	retrobulbar	anesthesia	
with	bupivacaine	0.5%	and	hyaluronidase	3	IE/ml.	A	corneal	
traction	suture	using	7‑0	silk	was	placed.	The	site	of	surgery	
was	 chosen	based	on	mobility	 of	 conjunctiva	 by	 checking	
gently	with	 a	 cotton	 tip	 bud/forceps.	A	 10–13	mm	width	
fornix‑based	 conjunctival	 flap	was	 taken	with	 additional	
undermining	of	surrounding	conjunctiva	along	with	the	tenon’s	
capsule	was	dissected.	Light	wet‑field	 cautery	was	applied	
to	 areas	of	bleeding	and	 care	was	 taken	 to	 avoid	excessive	
cautery.	A	weck‑cell	sponge	cut	into	three	small	pieces	were	
soaked	 in	MMC	0.04	mg/ml	and	applied	posteriorly	over	a	
wider	area	and	covered	with	conjunctiva,	carefully	avoiding	
the	edges	of	conjunctiva.	The	duration	of	MMC	application	
was	individualized	according	to	surgeon’s	discretion.	MMC	
for	>3	min	were	used	in	eyes	with	secondary	glaucoma/multiple	
previous	surgeries/younger	age	groups.	It	was	then	thoroughly	
washed	out	with	20	ml	of	balanced	salt	solution.	A	4	×	4	mm	
partial	thickness	triangular	scleral	flap	was	raised.	After	which	
a	paracentesis	incision	was	made	and	intracameral	pilocarpine	
was	 injected	 and	 then	 anterior	 chamber	was	 entered	with	
2.8	mm	keratome.	The	trabeculectomy	fistula	of	size	1.5	mm	
was	 created	using	 a	Kelly’s	 punch.	 Peripheral	 iridectomy	
was	performed	at	 the	ostium.	The	flap	was	 then	 closed	by	
one	fixed	apical	and	two	lateral	releasable	sutures	with	10‑0	
nylon.	Saline	was	injected	through	the	side	port	to	check	for	
the	flow	of	aqueous,	wound	integrity,	and	anterior	chamber	
formation.	Lastly,	 conjunctiva	was	 closed	water	 tight	using	
8‑0	vicryl	sutures.	Intracameral	injection	of	0.1	ml	of	500	mcg	
moxifloxacin	was	given	and	 the	 eye	patched	with	atropine	
eye	ointment.

Postoperative management
All	 patients	were	 reviewed	 on	Day	 1,	 2	weeks,	 4	weeks,	
6	weeks,	8	weeks,	3	months,	and	then	every	6	months	with	
additional	review	as	and	when	required.	Best‑corrected	visual	
acuity	 (BCVA),	 IOP,	number	of	 anti‑glaucoma	medications,	
complications,	and	postoperative	interventions	were	all	entered	
at	every	visit.

Medications	 used	were	 antibiotic–steroid	 combination	
gatifloxacin	0.3%	and	dexamethasone	1%	six	times/day	which	

was	tapered	gradually,	one	drop	every	15	days,	and	atropine	
1%	two	times	a	day	for	4	weeks.	The	duration	and	frequency	
of	use	of	each	eyedrop	was	altered	according	to	 the	clinical	
circumstances,	but	in	all	cases	topical	steroids	were	continued	
for	at	least	3	months	after	surgery.

If	 there	were	 concerns,	with	 regard	 to	 the	 evolving	bleb	
morphology	or	uncontrolled	 IOP	 in	 the	early	postoperative	
period, one or more of the following intervention was 
undertaken:	Bleb	massage,	 releasable	 suture	 removal,	 laser	
suturolysis,	 or	 bleb	 needling	with	 5	 Fluorouracil	 (5‑FU)	
injection.

Statistical methods and outcome measures
Descriptive	variables	were	given	with	frequency	(percentage)	
or	mean	(standard	deviation).	Chi‑square	 test/Fisher’s	exact	
test	was	used	to	find	out	the	association	between	categorical	
variables.	 Pre‑	 and	Postoperative	 comparison	 of	 logMAR	
BCVA	and	mean	number	of	medications	was	analyzed	by	the	
Wilcoxon	signed‑rank	test	and	mean	IOP	was	compared	using	
paired t‑test.	 Factors	 associated	with	 the	 surgical	 outcome	
were	elucidated	using	logistic	regression	analysis.	Cumulative	
probability	 of	 success	was	 evaluated	by	 the	Kaplan–Meier	
survival	 analysis. P value	 <0.05	 considered	 as	 statistically	
significant.	All	 the	 statistical	 analysis	was	done	using	 the	
STATA	14.1	(Texas,	USA).

Outcome measures
The	 primary	 outcome	measure	was	 the	 control	 of	 IOP.	
Secondary	outcome	measures	were	BCVA,	reduction	in	mean	
number	of	anti‑glaucoma	medications,	and	the	complications	
with	 repeat	 trabeculectomy.	 The	 reported	 outcome	 after	
trabeculectomy	 is	 strongly	 influenced	by	 the	definition	of	
success.

Surgical	 success	 in	 our	 study	 was	 defined	 as	 IOP	
of	≤21	mmHg	and	>5	mmHg	along	with	20%	reduction	from	
preoperative	 IOP.	Complete	 success	was	 IOP	 reduction	 as	
mentioned	above	with	no	medication,	and	qualified	success	
was	IOP	reduction	with	additional	medications.	Failure	was	
defined	as	IOP	level	>21	mmHg	or	below	the	lower	limit	of	
5	mmHg,	complete	loss	of	light	perception	or	requirement	of	
repeat	glaucoma	surgical	intervention	like	a	tube	surgery	or	
diode	cyclophotocoagulation.

Results
Data	analysis	was	performed	on	38	eyes	of	37	patients	and	with	
a	 follow	up	of	12	months.	Baseline	patient	 information	and	
preoperative	characteristics	is	given	in	Table	1.	Mean	age	was	
46.41	(±20.43)	years.	Mean	period	for	onset	of	failure	of	primary	
trabeculectomy	was	4.88	(±3.28)	years,	range	1–12	years,	and	
median	was	4	years	[interquartile	range	(IQR),	2–8	years].	Bleb	
fibrosis	was	the	most	common	reason	for	failure	(91.6%),	and	
tenon’s	cyst/	encysted	bleb	(8.4%)	were	other	reasons	for	failure.	
Table	1	shows	the	preoperative	diagnosis	which	was	a	mix	of	
different	glaucoma	conditions	requiring	a	repeat	procedure,	
and	majority	 of	 them	 had	 undergone	 a	 trabeculectomy	
once	 earlier	 (86.5%).	 Type	 of	 previous	 surgery	 included	
unaugmented	 trabeculectomy,	 trabeculectomy	with	MMC,	
combined	phacotrabeculectomy	with	IOL,	and	trabeculectomy	
with	5‑FU.	Fourteen	eyes	(36.8%)	received	MMC	≤3	min	and	
24	eyes	(63.2%)	received	MMC	>3	min	[Table	2].
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Intraocular pressure outcome
Mean	 IOP	and	mean	number	 of	medications	were	plotted	
as	a	bar	and	line	graph	comparing	the	baseline	values	with	
each	 postoperative	 visit	 [Fig.	 1].	At	 the	 final	 follow‑up	
visit	 (12	months)	 the	mean	 IOP	dropped	 from	preoperative	
value	of	32.73	(±9.26)	mmHg	to	16.22	(±7.08)	mmHg	(P	<	0.001)	
and	the	need	for	anti‑glaucoma	medication	fell	from	a	mean	
of	2.76	(±0.83)	to	1.89	(±0.95)	(P <	0.001).	Table	2	compares	the	
IOP	reduction	between	two	different	duration	of	antimetabolite	
exposure.	 Eyes	which	 received	MMC	 for	 >3	min	 had	 a	
statistically	 significant	 IOP	 reduction	 of	 54.89%	 compared	
to	 40.82%	 in	 eyes	 that	 received	MMC	 ≤3	min	 at	 final	
visit (P	=	0.027).

Surgical success outcomes
Overall	success	defined	with	IOP	of	≤21	mmHg	and	>5	mmHg	
along	with	20%	reduction	from	preoperative	IOP	was	achieved	
in	 81.1%	of	 patients	 at	 1	 year.	Complete	 success	 (without	
medication)	was	achieved	in	5.4%	while	75.7%	had	qualified	
success	(with	medications)	at	12	months.	About	37.0%	achieved	
qualified	success	with	a	single	anti‑glaucoma	medication	and	
51.8%	achieved	success	with	two	anti‑glaucoma	medications.	
The	cumulative	probability	of	success	at	1,	3,	6,	and	12	months	
were	 92.1%,	 88.7%,	 83.8%,	 and	41.9%,	 respectively.	Table	 3	

compares	 the	 surgical	 success	outcomes	between	eyes	 that	
received	MMC	≤3	min	with	MMC	>3	min	at	every	follow‑up	
visit.	At	final	visit,	eyes	that	received	MMC	>3	min	had	total,	
complete,	 and	qualified	 success	of	 91.7%,	 8.3%,	 and	83.3%,	
respectively	 compared	 to	 a	qualified	 success	of	 61.5%	with	
none	 achieving	 complete	 success	 in	 eyes	which	 received	
MMC	≤3	min	 (P	 =	 0.059).	To	 identify	 the	 factors	associated	
with	success	a	multiple	regression	analysis	was	done	[Table	4].	
There	was	no	significant	association	with	age,	baseline	IOP,	
diagnosis,	 number	 of	 preoperative	medications,	 type	 of	
previous	 surgery,	 and	 complications,	however,	 only	 longer	
duration	exposure	of	MMC	showed	a	marginally	significant	
association	to	success	(P	=	0.079).

Visual acuity outcomes
The	mean	 logMAR	BCVA	was	 0.83	 (±0.89),	median	 0.60	
(6/24,	 IQR	6/9–6/60)	preoperatively	 and	 the	mean	 logMAR	
BCVA	was	0.91	(±1.02),	median	0.30	(6/12,	IQR	6/9–2/60)	at	final	
visit (P =	0.309).	Eight	patients	lost	>2	lines	of	vision	at	final	
follow	up.	Six	out	of	those	eight	patients	had	cataract	and	two	
had	macular	degeneration.

Postoperative complications and interventions
Total	 of	 seven	 eyes	 (18.4%)	 developed	 postoperative	
complications,	and	they	were	all	seen	in	eyes	that	received	
MMC	>3	min	 (P	 =	 0.033).	 Five	 amongst	 them	were	 in	 the	
early	postoperative	period	and	two	eyes	presented	late.	Five	
cases	of	early	complications	were:	one	eye	had	hyphema	on	
postoperative	Day	1	that	was	managed	conservatively;	one	
had	conjunctival	buttonhole	and	one	conjunctival	retraction	
requiring	resuturing	and	bleb	revision.	One	case	of	choroidal	
was	managed	conservatively.One	patient	developed	aqueous	
misdirection	at	4weeks,	which	was	treated	with	steroids	and	
atropine	 .This	was	persistent	 even	 after	 12	weeks	despite	
medical	management	 and	 subsequently	 underwent	 pars	
plana	vitrectomy	with	anterior	chamber	reformation	at	16	
weeks.	

Late	postoperative	 complications	was	 one	 case	 of	 kissing	
choroidals	 which	 required	 choroidal	 drainage	 due	 to	
persistent	hypotony.	One	patient	developed	endophthalmitis,	
with	 sudden	decrease	 is	 visual	 acuity	 and	 severe	pain	 at	
20	weeks	 and	 underwent	 vitreous	 tap	with	 intravitreal	
vancomycin	 +	 cefazolin	 +	 dexamethasone	 and	 topical	

Table 1: Demographics and preoperative characteristics 
of patients who underwent repeat trabeculectomy

Demographics n (%)

Age (years)

Mean±SD 46.41±20.43

Minimum-maximum 2-80

Gender

Male 22 (59.5)

Female 15 (40.5)

Eye

Right eye 20 (52.6)

Left eye 18 (47.4)

Diagnosis

Congenital glaucoma 6 (15.8)

PACG 12 (31.6)

POAG 10 (26.3)

Secondary glaucoma* 10 (26.3)

Previous surgery

Trabeculectomy (unaugmented) 17 (44.7)

Trabeculectomy (5-FU) 5 (13.1)

Trabeculectomy (MMC) 8 (21.1)

Trabeculectomy and cataract 8 (21.1)

Number of previous trabeculectomies

One 32 (86.5)

Two 5 (13.5)

Reason for primary surgery failure

Bleb fibrosis 34 (91.6)
Tenon’s cyst 3 (8.4)

*Secondary glaucoma (PXFG-5, Traumatic-2, Steroid response glaucoma-3). 
5-FU: 5 Fluorouracil, MMC: Mitomycin C, PACG: Primary angle closure 
glaucoma, POAG: Primary open-angle glaucoma, PXFG-5: Pseudoexfoliative 
glaucoma-5, SD: Standard deviation

Figure 1: Intraocular pressure and number of medications at baseline 
and during follow up
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antibiotics,	 and	 had	 a	 significant	 improvement	 in	 visual	
acuity.

Failure	was	observed	 in	seven	eyes.One	patient	required	
bleb	revision	with	corneal	patch	graft.	Four	eyes	underwent	
glaucoma	drainage	 implant	 to	 control	 IOP.	 Two	patients	
underwent	 cyclophotocoagulation.	Routine	 postoperative	
protocol	to	improve	the	success	of	filter	in	the	form	of	digital	
massage,	releasable	suture	removal,	and	or	laser	suturolysis	
to	titrate	the	IOP	was	done	for	all	patients	at	every	visit.	Six	
patients	 showed	early	 signs	of	fibrosis	and	underwent	bleb	
needling	with	5‑FU	injection	at	third	and	fourth	week.

Discussion
Multiple	 factors	 contribute	 to	 the	 failure	of	filtering	surgery,	
the	most	common	one	 is	subconjunctival	fibrosis,	and	with	a	
previously	failed	trabeculectomy	this	risk	is	even	higher.	MMC	
augmented	filtering	surgeries	have	proven	to	improve	the	success	

of	primary	trabeculectomies,[15,16] however, its role in improving 
success	of	repeat	trabeculectomy	and	its	effectiveness	over	tube	
surgery	is	still	unclear	making	surgeons	decision	often	difficult.

The	present	study	demonstrates	that	repeat	trabeculectomy	
augmented	with	high	dose	of	MMC	(0.4	mg/ml)	with	exposure	
time	 titrated	 according	 to	 individual	 risk	 factor	 adjusted	
protocol	helps	in	improved	bleb	survival	until	close	to	a	year	
after	 surgery.	Eyes	which	 received	MMC	 for	 >3	min	had	a	
statistically	 significant	 IOP	 reduction	 of	 54.89%	 compared	
to	 40.82%	 in	 eyes	 that	 received	MMC	 ≤3	min	 at	 final	
visit (P	=	0.027).	But	this	could	not	be	solely	attributed	to	the	
duration	of	MMC	exposure	per se	as	 there	was	a	significant	
difference	between	the	two	groups	at	baseline.

Our	 study	demonstrated	 a	positive	 correlation	between	
better	 surgical	 outcome	 and	prolonged	 exposure	 of	MMC	
on	multiple	 regression	analysis.	Total	 success	 in	our	 study	
group	was	81.1%,	of	which	eyes	received	MMC	>3	min	had	

Table 2: Comparison of intraocular pressure reduction based on the duration of mitomycin C application

IOP MMC ≤3 min, n=14 (36.8%) MMC >3 min, n=24 (63.2%) P*

Mean±SD Minimum‑maximum Mean±SD Minimum‑maximum

Baseline 39.42±9.65 28-59 29.92±7.14 14-46 0.002

Month 1 26.15±9.95 14-48 25.26±10.81 10-48 0.808

Month 3 25.54±10.17 8-40 19.04±8.35 4-36 0.046

Month 6 21.69±8.98 10-40 13.83±4.79 6-24 0.002

Month 12 23.08±7.19 12-36 12.50±3.23 6-20 <0.001

IOP reduction (%) 40.82 54.89 0.027†

P‡ 0.0001 <0.001 -

*Independent t-test, †Mann-Whitney U-test, ‡Paired t‑test (comparison between baseline and final visit in MMC ≤3 min and >3 min). SD: Standard deviation, 
MMC: Mitomycin C, IOP: Intraocular pressure

Table 3: Success rate at each follow‑up visit based on the duration of mitomycin C application

MMC ≤3 min, n=14 (36.8%) MMC >3 min, n=24 (63.2%) Overall (n=38) P*

Month 1†

Total success 7 (50.0) 8 (34.8) 15 (40.5) 0.644

Complete success 1 (7.1) 1 (4.3) 2 (5.4)

Qualified success 6 (42.9) 7 (30.4) 13 (35.1)

Failure 7 (50.0) 15 (65.2) 22 (59.5)

Month 3‡

Total success 4 (30.8) 15 (65.2) 19 (52.8) 0.114

Complete success - 1 (4.3) 1 (2.8)

Qualified success 4 (30.8) 14 (60.9) 18 (50.0)

Failure 9 (69.2) 8 (34.8) 17 (47.2)

Month 6‡

Total success 8 (61.5) 21 (91.3) 29 (80.6) 0.087

Complete success - 2 (8.7) 2 (5.6)

Qualified success 8 (61.5) 19 (82.6) 27 (75.0)

Failure 5 (38.5) 2 (8.7) 7 (19.4)

Month 12†

Total success 8 (61.5) 22 (91.7) 30 (81.1) 0.059

Complete success - 2 (8.3) 2 (5.4)

Qualified success 8 (61.5) 20 (83.3) 28 (75.7)
Failure 5 (38.5) 2 (8.3) 7 (18.9)

*χ2/Fisher’s exact test, †One eye was lost to follow up, ‡Two eyes lost to follow up. MMC: Mitomycin C



January	2019	 	 99Rajendrababu, et al.: Surgical outcomes of repeat trabeculectomy augmented with high dose mitomycin C

marginally	significant	IOP	reduction,	with	qualified	success	of	
83.3%	compared	to	61.5%	in	MMC	<3	min	at	1	year	(P	=	0.059).	
Our	results	were	comparable	with	studies	by	Rodriguez‑Una	
et al.,[17] Meyer et al.,[10]	and	Yun	and	Cha[18]	with	similar	MMC	
dosing	schedule	which	had	a	longer	follow	up.

Several	 studies	 comparing	 the	 outcomes	 of	 repeat	
trabeculectomy	and	primary	trabeculectomy,	had	concluded	
that	 the	 second	 surgery	 is	 less	 successful	 in	 terms	 of	
IOP	 control.[14,19] Law et al.[14]	 compared	 the	 results	 of	
repeat	 trabeculectomy	with	 a	 series	 of	matched	 primary	
trabeculectomy	with	MMC	 (used	 for	 1	min	 in	 all	patients)	
and	 found	 a	 qualified	 success	 of	 only	 54.6%	 in	 the	 repeat	
trabeculectomy	group.	On	the	contrary	Cha	et al.[20] who also 
compared	the	outcome	of	primary	and	repeat	trabeculectomy	
with	MMC	 reported	 a	 better	 success	 of	 89.9%	 in	 their	 18	
repeat	 trabeculectomy	 eyes	which	 is	 comparable	 to	 our	
success	of	81.1%.	Differences	in	results	may	be	related	to	the	
surgical	technique,	MMC	dose	and	duration	of	exposure,	less	
aggressive	postoperative	bleb	manipulation,	a	different	case	
mix	of	patients	undergoing	glaucoma	surgery,	and	definition	
of	success	criteria.

In	spite	of	meticulous	tissue	handling	and	use	of	releasable	
sutures	 failure	was	 noted	 in	 7	 eyes;	 1	 underwent	 bleb	
revision,	four	underwent	a	tube	surgery,	and	two	had	diode	
cyclophotocoagulation.	Seven	patients	developed	postoperative	
complications	 in	 the	 group	with	 longer	duration	of	MMC	

exposure.	This	 signifies	 that	despite	 increased	 likelihood	of	
fibrosing	response	in	eye	with	prior	trabeculectomy,	one	needs	
to	exercise	extreme	caution	while	using	antifibrotics.

Recently	the	TVT	study	supported	a	shift	in	practice	pattern	
among	 surgeons	 toward	greater	use	of	 tube	 shunts	 in	 eyes	
with	previous	ocular	 surgery.	Their	 results	 suggested	 that	
IOP	control	was	more	consistent	with	tube	surgery	than	that	
achieved	with	trabeculectomy	with	MMC	(0.5	mg/ml)	in	patients	
with	previous	trabeculectomy	or	cataract	extraction.[11]	Qualified	
success	rate	at	3	years	in	patients	who	had	a	previous	surgery	
was	71.4%	in	the	trabeculectomy	group	compared	to	75.7%	in	
our	cohort.	However	only	a	small	strata	of	the	TVT	study	were	
patients	who	had	undergone	previous	failed	trabeculectomy.	
Also,	the	TVT	study	did	not	establish	clear	superiority	in	IOP	
control	between	the	trabeculectomy	and	tube	groups.

In situations as in India where ophthalmologists trained in 
tube	surgeries	are	not	widely	available,	a	repeat	trabeculectomy	
with	 high	 dose	mitomycin	 is	 an	 effective	 alternative	 to	
glaucoma	drainage	 implants	 in	 eyes	with	 subconjunctival	
fibrosis	and	progressive	glaucoma.	Close	monitoring	of	IOP	
and	judicious	use	of	postoperative	bleb	modulation	is	indicated	
to	optimize	outcomes	and	minimize	complications	in	eyes	with	
repeat	trabeculectomy.

Our	 study	had	 a	 few	 limitations,	 like	 the	 retrospective	
study	design,	 a	modest	 sample	 size	with	a	 short	 follow‑up	

Table 4: Multiple logistic regression analysis to find factors associated with surgical success of repeat trabeculectomy

Univariate analysis Multivariate analysis

OR (95% CI) P OR (95% CI) P

Age (years)

<45 1.00 1.00

≤45 0.74 (0.15-3.69) 0.712 0.43 (0.02-9.35) 0.591

Baseline IOP (mmHg)

≤30 1.00 1.00

>30 1.17 (0.22-6.13) 0.856 17.62 (0.37-845.13) 0.146

Diagnosis

POAG 1.00 1.00

PACG 2.14 (0.28-16.37) 0.463 3.38 (0.13-91.18) 0.469

Secondary glaucoma 3.86 (0.33-45.57) 0.284 1.84 (0.08-40.42) 0.700

Congenital glaucoma 0.86 (0.10-7.51) 0.889 0.27 (0.01-11.62) 0.495

Complication

No 1.00 1.00

Yes 1.75 (0.18-17.08) 0.630 1.23 (0.03-58.98) 0.915

Previous surgery

Unaugmented trab 1.00 1.00

Augmented trab 0.71 (0.12-4.30) 0.713 1.50 (0.09-23.93) 0.775

Trab + IOL 0.64 (0.08-4.89) 0.669 1.78 (0.06-50.66) 0.736

Number of medication (drugs)

≤2 1.00 1.00

>2 1.73 (0.36-8.32) 0.496 2.40 (0.21-27.66) 0.482

MMC (min)

≤3 1.00 1.00
>3 4.37 (0.84-22.71) 0.079 15.85 (0.50-502.17) 0.117

PACG: Primary angle closure glaucoma, POAG: Primary open‑angle glaucoma, OR: Odds ratio, CI: Confidence interval, MMC: Mitomycin C, IOP: Intraocular 
pressure, IOL: Intraocular lens
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period.	Major	 shortcoming	was	 that	 it	 is	not	 a	 comparative	
or	 a	 randomized	 study	 to	 evaluate	 safety	 and	 efficacy	 of	
repeat	 trabeculectomy	in	eyes	with	subconjunctival	fibrosis.	
Heterogeneous	group	of	eyes	with	different	types	of	glaucoma	
and	age	groups	is	also	likely	to	have	confounded	the	results,	
since	 eyes	with	 congenital	 glaucoma	 or	 other	 secondary	
glaucoma’s	 are	 likely	 to	 be	 refractory	 to	multiple	 surgical	
treatments.[21,22]

Strength of the present study was that all surgeries were 
done	by	a	single	experienced	surgeon,	with	a	standard	dose	
of	MMC,	and	 to	 the	best	 of	our	knowledge	 this	 is	 the	first	
study	in	Indian	population	analyzing	the	surgical	outcomes	
in	eyes	undergoing	repeat	trabeculectomy.	Future	multicenter	
studies	randomizing	eyes	with	failed	filters	to	tube	vs.	repeat	
trabeculectomy	 and	 also	 randomizing	 the	MMC	exposure	
time	to	less	than	or	more	than	3	min	with	a	longer	follow	up	
are	likely	to	help	surgeons	chose	an	ideal	surgical	procedure	
for	 eyes	with	 progressive	 glaucoma	 after	 failed	 initial	
trabeculectomy.

Conclusion
Success	of	repeat	trabeculectomy	is	unpredictable and depends 
on	multiple	 factors.	Considering	 the	 inherent	 likelihood	of	
failure	and	poor	success	with	repeat	trabeculectomy,	and	with	
results of TVT study one may need to weigh the risks and 
benefits	of	 each,	before	 choosing	an	appropriate	 surgery	 in	
eyes	with	previous	failed	filters.	Our	study	demonstrates	that	
repeat	 trabeculectomy	augmented	with	high	dose	of	MMC	
(0.4	mg/ml)	with	exposure	time	altered	according	to	individual	
risk	factor	adjusted	protocol	helps	in	improving	bleb	survival	
and	it	would	therefore	be	unwise	to	abandon	this	viable	option	
completely	 in	 the	management	of	patients	with	previously	
failed	trabeculectomy.
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