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LOUIS B. CANTOR, MD 
There are as many approaches to glaucoma surgery 

as there are glaucoma surgeons. Different surgeons 
use a range of conjunctival incisions, shapes, and 
thicknesses of the scleral flap, methods of applying 
mitomycin C, steps for controlling the early postopera-
tive outflow, and techniques for conjunctival closure. 
Despite this tremendous variability, the outcomes that 
different ophthalmologists achieve from glaucoma 
surgery are generally similar when published. The sum 
total of all the steps that an individual surgeon uses 
determines the outcome.

I prefer a limbus-based conjunctival flap and con-
struct a rectangular scleral flap for trabeculectomy that 
is approximately 3 × 3 mm at the twelve o’clock posi-
tion. I dissect the flap at 1/2 to 2/3 scleral thickness and 
into clear cornea. I subsequently remove a rectangular 
trabeculectomy block, perform a peripheral iridectomy, 
and suture the superficial rectangular scleral flap down 
with two 10–0 nylon sutures. The edges of the block 
are thus parallel to the edges of my dissected flap, 
which I feel allows me better control over how much 
leakage occurs from underneath the flap. I can gauge 
leakage on the table by injecting balanced salt solution 
into the anterior chamber through a paracentesis tract 
and making adjustments with my sutures or cautery. In 
general, I like to see relatively equal leakage from both 
sides of the rectangular scleral flap and for the anterior 
chamber to remain formed spontaneously but also for 
the eye to be soft. In short, I want the eye to appear as 
I would like to see it after it has healed. I then fill the 
anterior chamber with a high-molecular-weight visco-
elastic without placing additional sutures in the scleral 
flap.  

JONATHAN G. CROWSTON, MBBS, PhD
There appears to be little consensus or research to 

guide us as to the best size and shape for scleral flaps. 
Birchall et al demonstrated that good IOP control can be 
achieved in experimental models with various scleral flap 
sizes.1 As such, flap shape is often based on the surgeon’s 
training experience and personal preference. My stan-
dard scleral flap for a primary trabeculectomy is a rectan-
gular flap, which is wide and relatively short. Average flap 
dimensions are around 4 × 2.5 mm, but I do not actually 
measure the bleb’s width in most cases. I use a guarded 
feather blade to maintain consistent flap thickness at 
0.3 mm. I close the flap with two releasable 10–0 nylon 
sutures to the posterior edge of the flap. Occasionally, I 
will add a third central releasable suture if the former do 
not adequately close the flap. I release any corneal trac-
tion sutures prior to assessing scleral flap closure.  
My choice of flap architecture is guided by a few simple 
principles to try to ensure adequate flow resistance and 
maintain posterior flow of aqueous. 

1.	���Create side cuts with a margin approximately  
1 mm from the limbus to reduce the lateral flow  
of aqueous. 

2.	The shortest distance from the sclerostomy to the  
flap’s edge is in the posterior direction.

3.	Maximize the lateral distance from the sclerostomy 
to the flap’s sides to encourage posterior flow.

For some repeat trabeculectomy and other cases 
where access is limited, I will occasionally use a triangu-
lar flap with three sutures.

LEON W. HERNDON, MD
Glaucoma surgeons evolve and are constantly trying 

to perfect their techniques. I have tried rectangular and 
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triangular configurations of my scleral flap in the past, 
but for the last 10 years, I have favored a trapezoidal 
flap with my trabeculectomy/trabeculectomy Ex-Press 
Glaucoma Filtration Device (Alcon Laboratories, Inc.) 
cases. The reason that I use a trapezoidal flap is simply 
speed. I need four sutures to close a rectangular flap 
and three sutures to close a triangular flap. With a 
trapezoidal flap, I typically require just two 10–0 nylon 
sutures to close the flap. 

I think that there is no difference in terms of the 
long-term outcome of the trabeculectomy related to 
the flap’s geometry, but a recent study tackled this 
issue.2 Tse et al developed computer-based models 
and simulations to determine the relative effects on 
aqueous outflow of various shapes and dimensions of 
the scleral flap and size of the sclerostomy. The simu-
lations indicated that the optimal flow rate through 
the operation site is achieved with a square flap and a 
larger flap-to-sclerostomy ratio. This finding strikes me 
as counterintuitive; I typically create a smaller flap with 
the Ex-Press, because I want the posterior edge of the 
device to be near the posterior edge of the scleral flap 
to facilitate posterior flow. The evolution continues.

NILS LOEWEN, MD, PhD
When I have to perform a trab-

eculectomy, I use a short, triangular 
flap. I find it to be simpler, smaller, 
and faster than a rectangular flap. A 
triangle has only two sides in addi-
tion to the base of the flap, and it is 
easier to regulate flow and have an 
even distribution of tension by placing flap sutures closer 
to the tip. As a result, there is almost no misalignment of 
the sides. Compared to a rectangular flap, it is also easier 
to stay in one plane when dissecting the flap, because the 
area gradually increases as I go forward. As a result, I can 
make a small triangular flap and keep the conjunctival 
incision to less than 3 mm, allowing me to use only two 
conjunctival wing sutures for a watertight closure (Figure). 

Glaucoma Today’s selection of the flap’s creation as a 
topic for an article highlights a serious problem of trabecu-
lectomy: it is impossible to have a standardized, repeatable 
technique not just among surgeons but also intraindividu-
ally. This results in a wide range of outcomes and compli-
cations. I therefore almost always use ab interno trabecu-
lectomy with the Trabectome (NeoMedix Corporation) as 
my first line of surgical treatment. 

TONY WELLS, MD
The research that my colleagues and I published as 

part of refining the Moorfields Safe Surgery System 

clarified how scleral flap-suture complexes function, 
and now guides my construction of the scleral flap.1,3-8   

Critical to effective IOP control in the early postopera-
tive period are the ability to generate appositional force 
on the flap-bed interface and to then be able to exert 
fine control over this force. In the first weeks after trab-
eculectomy, at least two sutures with overlapping force 
vectors are required to simultaneously permit strong 
control of the IOP, minimizing the risk of hypotony, 
while also allowing adjustability. 

I believe that two other important aspects of flap 
design minimize the risk of adverse outcomes with 
regard to the bleb. First, the base should be wide 
enough to keep the edges of the flap away from the 
edges of the sclerostomy, which should prevent full-
thickness drainage (so-called aqueous jet) from con-
tributing to the formation of a cystic bleb. Second, the 
posterior flow of aqueous should be encouraged by 
making resistance to flow in this direction less than in 
the lateral direction. 

To meet these design targets, a triangular flap would 
need a wide base and would extend too far posteriorly, 
so my preferred shape is a trapezoid that has a 4-mm 
base (centered over a sclerostomy with a maximum 
width of 1 mm) and tapers to 3 mm at a distance of  
2.5 mm behind the limbus. The posterior edge of 
the flap is slightly curved toward the sclerostomy to 
encourage posterior flow, so overall, the flap ends up 
being slightly W-shaped, a hybrid of a triangle and a 
rectangle but closer to a rectangle. 

When I create the flap, I start with the curved pos-

Figure.  Diffuse bleb at 6 months with a small triangular flap 

and a 3-mm conjunctival incision sealed with two 10–0 nylon 

wing sutures. 
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terior edge, tunnel forward using a crescent blade, and 
then cut the sides. I find that this approach produces 
consistent flaps and allows excellent control of the 
flap’s thickness.  n
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