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GLAUCOMA

CLINICAL UPDATE

A Ticking Time Bomb:
How to Fix a Leaking Bleb

leaking filtration bleb is a

common complication of

trabeculectomy that can occur
days, months, or years after the initial
surgery. It’s also a vision-threatening
danger that shouldn’t be ignored.

The bottom line: There should be
no delay when addressing any type of
bleb leak, said Neeru Gupta, MD, PhD,
MBA, at the University of Toronto. “If
the leak does not seal, the patient will
have fluid leaving the eye, which can
drop the pressure and lead to a whole
host of complications.” Moreover, she
pointed out, “the leaking eye has no
barrier to the outside world and, sud-
denly, it’s open season for pathogens.”

Thus, “It’s really important to see each
leaking bleb as a ticking time bomb,”
Dr. Gupta said. “Yes, the bleb surgery
can be technically challenging, but the
general ophthalmologist has a critical-
ly important role to play. Although a
glaucoma specialist may be involved in
fixing the [actual] leak, it’s imperative
that every ophthalmologist knows how
to read the signs of what can be a very
sight-threatening condition.”

A Faulty Filter
The conjunctival tissue of a bleb can
become thinned and cystic due to the
constant flow of aqueous, and the thin-
nest and most avascular areas are most
susceptible to developing a leak.

This leakage can result from the sur-
gical technique and/or the nature of the

conjunctival tissue itself. “Early-onset
bleb leakage occurs in the immediate
period following surgery,” said Sunita
Radhakrishnan, MD, at the Glauco-
ma Center of San Francisco. “There
might be a leak at the incision site due
to incomplete conjunctival closure or
wound dehiscence, for example. Or the
surgeon might have created an inad-
vertent opening in the conjunctival
tissue.” The area where the bleb is most
elevated can also develop a leak due to
drying or microtrauma from repeated
blinking.

Late-onset bleb leakage, on the other
hand, is typically the result of thin bleb
tissue. “The biggest reason a patient
would develop this type of avascular
tissue is the use of antifibrotics,” Dr.
Radhakrishnan said. “Mitomycin C
and 5-fluorouracil are commonly used
as adjunctive treatment in filtering
surgery to help prevent fibrosis and
scarring. Although this can increase
the survival of a filtering bleb, it can
also result in more fragile tissue that is
prone to leakage in the future.”

Danger, Danger
Regardless of when the leakage occurs,
“A leaking bleb is not a minor issue,”
said Alan L. Robin, MD, at the Uni-
versity of Michigan in Ann Arbor and
John Hopkins University in Baltimore.
“Early detection and management can
help prevent serious complications.”
Potential complications. “If left
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ENDOPHTHALMITIS. Three years after
undergoing trabeculectomy, this patient
presented with pain, redness, and loss
of vision in the left eye.

untreated, the leak can lead to hypoto-
ny, which can result in a shallow or flat
chamber, peripheral anterior synechiae,
hypotony maculopathy, choroidal ef-
fusion, corneal striae, or even bleeding
and surgical failure,” Dr. Robin said.

Risk of infection. “Bleb-related in-
fection is a very dangerous and volatile
situation if not managed promptly,” Dr.
Gupta emphasized. “An open barrier in
the ocular surface exposes the eye to
any number of pathogens and micro-
organisms, so there’s a serious risk of
intraocular infection. This can range
from blebitis, an infection in or around
the bleb without vitreous involvement,
to endophthalmitis [Fig. 1].”

Signs of trouble. The surgeon can
usually monitor for early-onset bleb
leaks during surgery or in the immedi-
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ate postoperative period.

After this point—and during nor-
mal follow-up—common signs of bleb
leakage include a newly tearing eye, a
noticeable change in vision, redness, or
a drop in intraocular pressure (I0P)
from baseline. “If you suspect a patient
might have a leak, perform a Seidel test
at the slit lamp to confirm,” said Dr.
Gupta. “After painting the conjunctiva
with a fluorescein strip under cobalt
blue light, you'll see the leak in the
form of a greenish fluid escaping from
behind the brown stain.”

Referral. “The bleb should be ex-
amined at every visit,” Dr. Robin said.
“If a leak is present, given the potential
serious sequelae, it should be addressed
immediately.”

Stopping the Flow

Bleb leaks can resolve spontaneously,
but if they don’t, what’s the fix? Treat-
ment depends largely on your patient’s
needs and how they present.

Medical treatment. “Conservative
management is my first-line approach,”
said Dr. Radhakrishnan, “especially if
the leak is small with no infection, the
visual acuity and pressure are stable,
and the patient has no past history of
bleb-related infection. Initially, I'll use
aqueous suppressants alongside pro-
phylactic antibiotics to protect against
infection. As long as the eye is stable
and the bleb leak is decreasing, this ap-
proach can be followed until complete
resolution in many cases.”

Other conservative approaches
include:

+ Direct pressure patching

+ Bandage contact lens

+ Collagen shields

+ Autologous blood injections
+  Compression sutures

+ Cyanoacrylate glue

Surgical treatment. “There’s no
hard-and-fast rule as to when you need
to fix a bleb leak surgically,” Dr. Robin
said. “But if the leak is not responding
to initial management—or is brisk
enough to cause corneal decompensa-
tion—or if the patient has experienced
repeated episodes of bleb-related
infection, definitive treatment always
requires surgical repair.”

Although there is no gold standard
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for bleb leak repair, the common goal
in the various surgical techniques is

to cover the filtration site with healthy
conjunctiva. The unhealthy bleb tissue
is usually denuded or excised.

“Conjunctival advancement is 1
technique of bleb repair that entails
covering the leaking bleb with a new
flap of healthy conjunctival tissue that
is advanced from the region posterior
to the bleb,” said Dr. Radhakrishnan.

“I typically remove the tissue that is
leaking or ischemic. If there is not
enough healthy conjunctiva for this
approach, then a free conjunctival
autograft from either the same eye
or the fellow eye can be used.”

To test the bond after tacking down
the advancement, Dr. Robin will inject
balanced salt solution into the anterior
chamber to check for any leakage and
then confirm the result with a fluores-
cein test.

Learning curve. “Repairing a bleb
leak surgically is not a particularly easy
fix,” said Dr. Gupta. “Suturing through
an avascular bleb that is already thin
and friable—even with a fine suture
like 10-0 nylon—can be challenging.
The tissue may be as delicate as wet tis-
sue paper, and punching holes in it can
be like operating on Saran Wrap: One
hole creates another even larger one.”

Because of these difficulties, oph-
thalmologists are continually searching
for innovative ways to achieve the
same results. “The patient might have
unhealthy conjunctiva lacking useable
tissue,” said Dr. Gupta. “For example,
there might be too much scarring to
perform a successful bleb revision. To
fill these gaps, ophthalmologists have
experimented with different patch graft
materials other than conjunctiva, such
as corneal tissue, amniotic membranes,
mucosa from inside the cheek, and even
fascia. It’s a struggle to manage aggres-
sive bleb leakages, so we’re always look-
ing for better ways.”

Postoperative Complications
Although positive outcomes are typi-
cally high for bleb repair, the clinician
should expect that a few patients will
develop complications, Dr. Radhakrish-
nan said.

The primary concern, she noted,

is disturbing the preexisting aqueous
flow. “Once you've repaired a leak, the
conjunctiva is now thicker, so the
pressure-lowering efficacy of the
original trabeculectomy can decrease.
You might see an early postoperative
pressure spike from closing the bleb
leak, or a slow rise in pressure over time
as the bleb function slowly decreases. In
our study, for example, 9% of patients
required additional glaucoma surgery
anywhere from 2 months to 7 years
following bleb revision.”

Aside from glaucoma control, there
are a few other—and less common—
complications to be mindful of, said
Dr. Gupta. These include hypertropia,
ptosis, and dysesthesia. “When we’re
performing advancement surgery,
we are tugging on tissue from behind
the upper lid close to the muscle and
pulling it forward. This can result in
muscle misalignment and drooping of
the eyelid. And because the advanced
conjunctiva might not sit flat at the
limbus, the patient may experience eye
discomfort when blinking.”

Risk of another leak. Of course, the
patient might also develop another
leak, she added. “There might also be
something about the quality of the
patient’s conjunctiva that predisposes it
to leakage, and, voila, after plugging 1
hole, you've got another, and you have
to treat all over again.”
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