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ABSTRACT

Glaucoma is a chronic optic neuropathy that is the main cause of irreversible blindness in the world.
One of the surgical methods currently available for its treatment is the implantation of the Ahmed valve,
a device capable of performing a shunt between the anterior chamber and the subconjunctival region,
diverting the flow of aqueous humor and, consequently, reducing intraocular pressure - the only modifiable
parameter in disease progression. This work describes a case of spontaneous extrusion of the Ahmed
valve implanted in the lower nasal region. It is a rare complication of this type of implant, which occurred
on the 60" postoperative day, not triggered by eye trauma or other factors. The number of previous eye
surgeries is a condition that may have contributed to the occurrence of extrusion. The identification and
appropriate treatment of such complications help to reduce possible infections secondary to extrusion,
such as endophthalmitis.

RESUMO

O glaucoma é uma neuropatia 6ptica cronica que figura como a principal causa de cegueira irreversivel no
mundo. Um dos métodos cirtrgicos disponiveis atualmente para o seu tratamento é o implante da valvula
de Ahmed, dispositivo capaz de realizar um shunt entre a camara anterior e a regido subconjuntival,
desviando o fluxo do humor aquoso e, consequentemente, gerando reducdo da pressao intraocular —
o Unico parametro modificavel na progressao da doenca. Este trabalho descreve um caso de extrusao
espontanea da valvula de Ahmed implantada em regido nasal inferior. Trata-se de uma complicacéo rara
deste tipo de implante, ocorrido no 602 dia de pés-operatério, ndo desencadeada por trauma ocular ou
outros fatores. O nimero de cirurgias oculares prévias é uma condigdo que pode ter contribuido para
a ocorréncia da extrusao. A identificacdo e o tratamento adequado de tais complicacdes auxiliam na
reducéo de possiveis infeccoes secundéarias a extrusao, como a endoftalmite.

INTRODUCTION

In 2010, 60.5 million individuals were estimated to

Glaucoma is a chronic optic neuropathy that be affected by primary open-angle glaucoma or primary
is the leading cause of irreversible blindness in the closed-angle glaucoma worldwide. Tham et al. determi-
world!. Its pathophysiology involves changes in the ned the overall incidence of glaucoma to be 3.54%, with
neuroretinal rim of the optic disc and progressive Africa being the most affected continent. By 2040, this
loss of retinal ganglion cells, causing constriction of number is expected to increase to 111.8 million indivi-

the visual field?.

duals, with most of the patients from Asia and Africa’.
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Several risk factors are associated with the deve-
lopment and progression of glaucoma; some of them
are age, family history, black race, and myopia®. Re-
duction in the intraocular pressure (IOP) is the only
modifiable parameter in the natural history of glau-
coma. The effect of reduction in IOP on slowing the
progression of glaucoma is already established. IOP
can be reduced using eye hypotensive medications,
laser therapy, or surgery®.

One of the surgical methods is the implantation of
an Ahmed valve, a device capable of acting as a shunt
between the anterior chamber (AC) and subconjunc-
tival region, diverting the aqueous humor from the
AC to a posterior external reservoir from where it is
resorbed, thus causing a reduction in IOP*. The use
of Ahmed valves is increasing, and many consider it
to be the first-choice surgery for treating glaucoma®.

In this study, we aimed to describe a case of spon-
taneous extrusion of the Ahmed valve, a rare com-
plication of this implant type, and to highlight the
relevant aspects already published in the literature
regarding the possible complications related to the
treatment of advanced glaucoma using this device.

CASE REPORT

A 73-year-old female patient diagnosed with pri-
mary open-angle glaucoma in both the eyes (OU) 8
years ago underwent trabeculectomy surgery with
mitomycin C in OU in 2017 due to the progression
of glaucoma despite regular use of four types of hypo-
tensive eye drops. During the postoperative follow-up
of the right eye (OD), a progressive increase in IOP
due to subconjunctival healing of a filtering bleb was
observed, and the patient received topical injections
of mitomycin C twice without success. Nine months
after the first surgery, trabeculectomy was performed
in OD.

In 2019, the new filtering bleb healed and con-
sequently IOP failed to be controlled. Therefore,
Ahmed valve implantation in the upper temporal re-
gion was indicated. One month postoperatively, the
implant had to be removed due to ocular hypotony
with grade III athalamy, refractory to several attempts
to fill the AC with methylcellulose and tube suture.

Three months later, the patient was using four
classes of hypotensive eye drops in OD, in addition
to acetazolamide 250 mg orally four times a day;
however, IOP remained around 17 mmHg. The pa-
tient had a visual acuity (VA) of 0.3 in OD and 0.9
x 0.9 cupping in the same eye. Thereafter, another
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Ahmed valve implantation was performed in the lo-
wer nasal region that required a conjunctival graft
from the contralateral eye to properly cover the im-
plant as well as the scleral patch.

During the first 15 days postoperatively, IOP re-
mained around 10 mmHg. On postoperative day 30,
a fixed combination of timolol 0.5% and brimonidine
0.1% was administered due to an IOP of 16 mmHg.
On postoperative day 60, the patient sought the
ophthalmological emergency room of the State Uni-
versity of Campinas Clinics Hospital with complete
extrusion of the valve (Figure 1). The patient denied
any type of trauma, eye pruritus, or other possible
triggering factors.

After this complication, four classes of hypoten-
sive eye drops and acetazolamide 125 mg orally were
reintroduced three times a day (due to intolerance to
higher doses), thus controlling IOP at 10 mmHg. The
patient maintained a VA of 0.3 OD, 0.9 x 0.9 cup-
ping and no evidence of choroidal detachment; the
patient continues to be followed up.

DISCUSSION

The Ahmed valve comprises a plate connected to
a silicone tube, with external and internal diameters
of 600 and 300 wum, respectively. For its implanta-

Figure 1. Spontaneous extrusion of the Ahmed valve implanted
in the lower nasal region of the right eye.
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tion, the tube is curved at the limbus in the direction
of the AC of the eyeball, usually at an angle of 90°.
The plate is later sutured to the sclera*. This device
diverts the aqueous humor from the AC to a poste-
rior external reservoir where it is resorbed, thereby
reducing IOP. Its use is generally limited to patients
with refractory glaucoma or who have unsuccessfully
undergone other surgeries for glaucoma.

Some complications related to the Ahmed valve
include ocular hypotony, corneal decompensation
due to the tube touching the endothelium, conjunc-
tival dehiscence, excess fibrosis around the plate, im-
plant exposure, and other rare infections®. Extrusion
through the conjunctiva and contact of the tube with
the endothelium are tube-related complications. Ex-
posure of any part of the valve, i.e., the tube or plate,
is considered as an eye emergency because it can cau-
se endophthalmitis due to the migration of microor-
ganisms from the eye surface and conjunctiva into
the eyeball®.

Spontaneous extrusion of this device is extre-
mely rare, and only two cases have been reported in
MEDLINE®. In the first case, the extrusion occurred
3 months after the successful treatment of postope-
rative orbital cellulitis®. In the second case, Ahmed
valve implantation was performed to correct drug-re-
fractory glaucoma after eye trauma. The latter case
report does not specify how long after the procedure
the complication occurred.” In addition, there is a re-
port on the imminent extrusion of another type of
drainage implant, known as the Ex-PRESS®.

Several studies have shown that the site of de-
vice implantation affects the risk of tube exposure,
with the inferior region having the highest risk®°.
This is believed to occur due to greater exposure of
both the conjunctiva and anterior portion of the de-
vice, in addition to the mechanical trauma caused
by the lower eyelid. Therefore, many surgeons prefer
the upper temporal region for Ahmed valve implan-
tation because, in this region, the valve is covered
by the upper eyelid. Other factors that contribute to
conjunctival damage and consequent exposure of the
tube are the use of multiple hypotensive eye drops,
previous eye surgeries, and eye trauma®'°,

Byun et al. studied factors such as age, type of
glaucoma, diabetes mellitus, and systemic arterial
hypertension to identify whether these conditions
had a significant relationship with partial exposure of
the device. In that study, none of these characteristics
significantly affected the exposure of the implant; the
number of previous eye surgical procedures was the
only significant risk factor!!.

Several techniques such as the rotation of the
scleral flap and advancement and duplication of the
Tenon capsule have been proposed to cover the tube
after extrusion. Bovine pericardium, dura mater, am-
niotic membrane, and sclera are some of the mate-
rials used for this purpose®. However, in many cases,
these techniques have proven to be inefficient in pre-
venting re-exposure of the tube*.

Recently, Nardi et al. proposed a new surgical te-
chnique to manage the exposure of the Ahmed valve
tube. They argued that the previous techniques failed
due to the effort to cover the exposure without correc-
ting its cause, which consequently would more easily
lead to a re-exposure. According to this theory, as the
tube is made of an elastic material, when the tube is
bent for entry into the AC, it will tend to return to its
original position. Only a rigid entry site would pre-
vent this. If the entry site is weakened, the tube may
return to its original position, and head toward the
corneal endothelium®. Further, they stated that two
important advantages may result from using a greater
radius of curvature when introducing the tube into
the AC. First, with a longer intrascleral trajectory, the
position of the tube in the AC would become more
stable, and second, the possible force against the
valve cover material as well as against the conjunc-
tiva would be lower, thereby reducing the force vec-
tor perpendicular to the conjunctiva®. Subsequently,
they added an entry point into the AC more obliquely
than the valve axis and used a scleral patch with fi-
brin glue, thus providing a waterproof closure around
the entry point of the tube. This results in a deep AC
and without inflammation on postoperative day 1,
concomitant with the start of tube function®.

In the present case, the patient had undergone
several surgeries in the right eyeball before under-
going Ahmed valve implantation in the lower na-
sal region with a conjunctival graft in the same eye,
leading to areas of fibrosis in both the conjunctiva
and sclera. This makes a possible new ocular sur-
gery technically more difficult and complex as well
as increases the postoperative risks of complications
due to increased inflammation and difficulty in hea-
ling. In addition, the chronic use of hypotensive eye
drops may have contributed to conjunctival erosion
and may be associated with the occurrence of spon-
taneous extrusion!'®,

In conclusion, we discussed a rare complication
related to Ahmed valve implantation. In the vast ma-
jority of cases, it is effective in reducing IOP and is
therefore indicated to control the progression of glau-
coma in advanced stages or refractory to other treat-
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ments. Ophthalmologists should keep in mind the
possible complications resulting from this procedure
to identify and treat them properly; they should also
identify the patients who have the most risk factors
for failure of device implantation.
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