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Introduction

Trabeculectomy is still one of the most common surgeries 
performed for the surgical treatment of glaucoma, allowing 
aqueous humor to flow out from the anterior chamber into the 
subconjunctival space. However, it has many sight-threatening 
complications such as hypotonia, choroidal effusion, bleb leakage, 
and endophthalmitis.1 Bleb leakage occurs commonly in the 
early and rarely in the late postoperative period and requires 
urgent treatment to avoid progression to serious complications 
such as bleb infection and endophthalmitis. However, intraocular 
pressure (IOP) can increase significantly despite appropriate 
medical and surgical treatment, and therefore further glaucoma 
surgery is needed in many cases.2

In the last decade, gonioscopy-assisted transluminal 
trabeculotomy (GATT) surgery, introduced by Grover et al.,3 
has become popular because it spares the conjunctiva and 
sclera. Therefore, bleb-related complications are eliminated 
in this approach.4 It enables circumferential bypass of the 
dysfunctional trabecular meshwork. It has been reported to have 
successful outcomes in primary congenital glaucoma patients 
and adult-onset open-angle glaucoma.3,5 Moreover, Grover et al.6 
demonstrated that GATT was also effective in treating patients 
with failed filtering glaucoma surgery. 

Herein, we aimed to present a patient who underwent 
GATT combined with bleb excision for the treatment of failed 
trabeculectomy with a thin avascular bleb frequently presenting 
intermittent bleb leakage. 
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Abstract
Here we present a case of intermittent bleb leakage with increased intraocular pressure (IOP) during recovery periods that was treated 
with gonioscopy-assisted transluminal trabeculotomy (GATT) combined with avascular bleb excision. A 60-year-old woman exhibiting 
simultaneous leaking bleb and glaucoma underwent GATT and bleb revision. At her final visit, the bleb leakage had resolved and IOP 
was under control without any further antiglaucoma medication. GATT may be useful for glaucoma patients exhibiting intermittent 
bleb leakage after failed trabeculectomy.
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Case Reports
A 60-year-old woman with bilateral pseudoexfoliation 

glaucoma, who underwent two trabeculectomy procedures with 
mitomycin C in both eyes 10 years ago, was referred to our 
clinic for the surgical treatment of recurrent bleb leakage in 
her right eye. Best-corrected visual acuities (BCVA) in her right 
and left eyes were 20/30 and 20/25, respectively. IOP measured 
by Goldman applanation tonometry was 7 and 20 mmHg 
in her right and left eyes, respectively. Slit-lamp examination 
revealed a thin-walled avascular bleb with leakage, which was 
confirmed by positive Seidel test, at the superior limbus in the 
right eye (Figure 1). The conjunctiva around the leaking bleb 
was scarred in the superior quadrant after two trabeculectomies. 
Topical moxifloxacin was given four times a day and a large-
diameter bandage contact lens (BCL) was placed on the right 
eye. Although the patient responded well to this treatment in 
the early period, a second bleb leak occurred in the fourth month 
of follow-up. A large-diameter BCL was placed on the right eye 
again and bleb excision was planned, but the patient refused 
further intervention at the time, preferring to be followed with 
the BCL. Shortly after this visit, she presented again with pain 
and an unmedicated IOP of 46 mmHg, this time with no leak. 
Treatment with brinzolamide, timolol maleate, and bimatoprost 
was initiated. When the patient was able to return for follow-
up 2 months later, the IOP in her right eye was measured as 
27 mmHg despite maximally tolerated medical therapy and no 
bleb leak. The conjunctiva was scarred around the large avascular 
bleb. On gonioscopy, the angle was fully open, the trabecular 
meshwork was visible in nearly 360 degrees, and there was no 
peripheral anterior synechia. 

Because the patient had recurrent bleb leakage and IOP 
spikes when there was no leak, a combined bleb revision and 
GATT procedure was planned. 

GATT surgery was performed prior to bleb excision to avoid 
possible obscuring of the gonio-surgical view due to bleeding 
from the conjunctival surgery above. The tip of a 6-0 Prolene 

(polypropylene) needled suture was blunted using a hand-held 
cautery. After a 1-2 mm goniotomy was performed nasally, the 
suture was advanced into Schlemm’s canal inferiorly. It stopped 
at the iridectomy area and entered the anterior chamber. The 
distal tip was grasped with micro-vitreoretinal forceps. Then, 
approximately 270-degree ab interno trabeculotomy was done. 
In the second half of the surgery, the avascular bleb and melted 
scleral flap were both dissected, a dura mater graft was tightly 
sutured to the sclerotomy area with 10-0 nylon sutures, and the 
conjunctiva was then closed. Moxifloxacin and dexamethasone 
eye drops were administered four times a day for two weeks. 
On the first postoperative day, slit-lamp examination revealed 
shallow bleb formation and hyphema filling approximately 20% 
of the anterior chamber, and IOP was 9 mmHg (Figure 2). At 
postoperative 10 months, no bleb was observed, IOP was 14 
mmHg without any IOP-lowering medication, and BCVA was 
20/30.

Discussion
Although trabeculectomy is known as the most effective 

surgical procedure for the treatment of glaucoma patients, 
the use of antimetabolites such as 5-fluorouracil (5-FU) and 
mitomycin C in this surgery has markedly increased the 
incidence of postoperative bleb leaks.7 Bleb leaks can cause 
severe sight-threatening complications including blebitis and 
even endophthalmitis if not treated.8 Therefore, once bleb 
leakage is detected, appropriate treatments should be initiated 
immediately, even if patient is asymptomatic.2 

The treatment algorithm for bleb leaks consists of non-
surgical and surgical procedures. Non-surgical procedures, 
considered the first-line treatment, include aqueous suppressant 
drugs and large-diameter BCLs.2,9 Generally, incisional methods 
are used in cases where non-surgical interventions are ineffective 
or leakage cannot be eliminated completely. Surgical procedures 
include conjunctival advancement or transplantation, scleral 
or corneal patch, amniotic membrane transplantation, and 

Figure 1. Bleb leaks 10 years after trabeculectomy. Slit-lamp visualization of the right eye shows an avascular bleb (black arrow) (A), conjunctival defect, and bleb leaks 
demonstrated by Seidel test (black star) (B)
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material or pericardium/dura patch applications to the leaking 
area.1 However, patients who undergo one of these methods 
require close follow-up because of the high possibility of leakage 
recurrence and subsequent IOP elevation.9 As a result, bleb 
leaks are sometimes difficult to manage. Furthermore, resuming 
anti-glaucoma drug therapy is necessary to control IOP in 
most cases. In such patients with failed trabeculectomy, further 
glaucoma surgery should be considered if the target IOP cannot 
be achieved with medication.10 

As most minimally invasive glaucoma surgery (MIGS) 
procedures are blebless, they eliminate bleb-related complications. 
Common favorable features of MIGSs include an ab interno 
approach, minimal trauma to scleral and conjunctival tissues, 
high safety and efficacy profiles, and rapid wound healing.11

GATT surgery, which is one of these techniques, can be 
applied successfully in open-angle glaucoma patients with failed 
tube implant or trabeculectomy. Grover et al.6 demonstrated 
that it was possible to increase aqueous outflow by bypassing the 
trabecular meshwork in eyes unresponsive to previous filtration 
and drainage implant surgery. Cubuk et al.12 also reported 
that the GATT procedure is an effective option for patients 
with pseudoexfoliative glaucoma who have a history of failed 
trabeculectomy. 

In this case, the patient had a necrotic, nonfunctional, 
and recurrently leaky bleb. When the leak healed, there were 
recurrent IOP spikes. Thus, combined bleb excision and 
glaucoma surgery was planned. Tube surgery was avoided in the 
current case because we planned simultaneous bleb excision in 
the superior quadrant. Furthermore, GATT surgery was a better 
option than tube implant surgery in this case because the whole 
area around the avascular bleb was scarred from the two previous 
trabeculectomy surgeries, which may have made tube surgery 
technically challenging in this case. The bleb area might not 
be aggressively closed, but since there was no roof to maintain, 
we preferred to excise it totally and sutured a patch over it. On 
the other hand, the angle was fully open and the trabecular 
meshwork was visible in the rest of the angle. Therefore, GATT 

surgery to control IOP was performed together with bleb 
excision in the same surgical session. 

In conclusion, instead of tube surgery, the GATT procedure 
might enable simultaneous conjunctival surgical procedures to 
be performed in complicated cases while treating IOP spikes 
secondary to failed trabeculectomies in the same eye.
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