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Abstract

Purpose To report success of Ahmed glaucoma

valve (AGV) implantation in eyes with pediatric

glaucoma and subconjunctival scarring from previous

surgeries.

Methods A retrospective review of pediatric glau-

coma patients who underwent AGV implantation

after C 2 previous surgeries with conjunctival scar-

ring. Preoperative and postoperative parameters were

recorded to study success, defined as intraocular

pressure (IOP)\ 22 mmHg with or without medica-

tions and without serious complications.

Results Eleven eyes of 10 patients were included,

and the mean age was 12.7 years. Diagnoses included

primary childhood glaucoma, aphakic glaucoma, and

anterior segment anomalies. Mean number of prior

ocular surgeries was 3.3 (± 1.3). Final mean IOP was

17.5 (± 4.3) mmHg, significantly different from the

preoperative mean of 24.8 (± 6.8) mmHg, p = 0.01.

Mean number of anti-glaucoma medications also

decreased significantly from 2.8 (± 1.5) to 1.4

(± 1.5), p = 0.02. The success rate was 82% at a

mean follow-up of 51.6 (± 10.8) months. Complica-

tions were minor and transient.

Conclusion Subconjunctival scarring did not

increase the risk of failure of tube shunt surgery.

Keywords Pediatric glaucoma � Ahmed tube shunt �
Conjunctival scarring � Glaucoma surgery

Introduction

Several studies demonstrated safety and efficacy of the

Ahmed glaucoma valve (AGV) in refractory glaucoma

[1–3]. Ayyala et al. showed good outcomes in adults

with advanced glaucoma although many developed a

hypertensive phase postoperatively [4]. Limited suc-

cess was observed with simultaneous AGV implanta-

tion and penetrating keratoplasty [5], glaucoma failure

attributed to subconjunctival scarring [3]. Success of

AGV decreases with time since the valve may be

obstructed by inflammatory debris [6].

Eyes that need AGV implantation have had mul-

tiple previous surgeries and are prone to early scarring

which predisposes them to early failure and bleb

encapsulation. This subgroup has not been studied

separately. This retrospective review aims to study the

feasibility, success, and complications of AGV

implantation in eyes with pediatric glaucoma and

significant scarring from previous surgeries.
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Materials and methods

A retrospective chart review of patients who under-

went AGV implantation over 2 years was performed.

Patients included had refractory pediatric glaucoma

(IOP[ 21 mmHg on maximally tolerated medical

treatment) and had undergone at least two prior

surgeries before AGV implantation. We then selected

patients whose operative report explicitly mentioned

significant conjunctival scarring in the quadrant of

AGV implantation with a minimum follow-up of

6 months. The study was approved by the Institutional

Review Board of the American University of Beirut,

and informed consent was waived.

Demographic data included age at the time of

surgery, diagnosis, number and type of previous

surgical procedures, number of glaucoma medications,

intraocular pressure (IOP), and visual acuity. IOP was

measured with the Goldmann applanation tonometer

when possible. In uncooperative patients, the Tonopen

XL or Perkins tonometer was used to measure IOP

under anesthesia (directly after induction).

All surgeries were performed by one of the authors

(CA), and the AGV type FP7 was used in all cases. A

fornix-based conjunctival opening was made, and

dissection was performed using the micro-Wescott

scissors to tackle scarred areas from the surgical

quadrant. Rectus muscles adjacent to the quadrant

were hooked. The Ahmed valve was then primed, and

the plate was sutured to sclera at 8–10 mm from

limbus using 8-0 Nylon sutures. Next, the anterior

chamber was entered using a 23 gauge butterfly needle

at 1 mm posterior to surgical limbus. The tube was

trimmed and beveled so that 2–3 mm would be in the

anterior chamber. The tube was then introduced into

the anterior chamber making sure that it was parallel to

the iris plane and not touching cornea or iris/lens. The

tube was then secured to sclera using a figure of eight

9-0 Nylon suture. The entry site was covered with a

scleral patch graft sutured to sclera using 8-0 vicryl

sutures. Conjunctiva was carefully advanced and

closed with 8-0 vicryl sutures to cover the scleral

patch graft up to the limbus.

Success was defined as postoperative IOP less than or

equal to 21 mmHg with or without medications on last

follow-up and without serious complications. Results

were recorded as mean (standard deviation) or median

(range). The student t test was used to compare means;

statistical significance was set at a p value\ 0.05.

Results

Eleven eyes of 10 patients (2 males and 8 females) met

the inclusion criteria. Demographic characteristics are

presented in Table 1. Mean age at the time of surgery

was 12.7 (± 9.3) years. Diagnoses included primary

glaucoma, aphakic glaucoma, and anterior segment

anomalies (aniridia, Axenfeld Rieger). Mean preop-

erative IOPwas 24.8 (± 6.8) mmHg.Mean number of

anti-glaucoma medications was 2.8 (± 1.5). Mean

number of prior ocular surgeries was 3.3 (± 1.3). In all

cases, subconjunctival scarring was encountered in the

surgical quadrant. Ahmed tube implantation alone was

performed in eight cases, and two had a combined

procedure: penetrating keratoplasty and limited ante-

rior vitrectomy.

Mean IOP during the first postoperative week was

10.3 (± 3.2) mmHg and at the final visit 17.3 (± 4.5)

mmHg (Table 2). Patients had a mean follow-up of

51.6 (± 10.8) months. Statistical significance was

found between preoperative and postoperative IOP at

Table 1 Demographic and preoperative characteristics of

study patients

Age in years [mean (± SD)] 12.7 (± 9.3)

Sex

Female 8

Male 2

Eye

Left 8

Right 3

Diagnosis

Primary childhood glaucoma 3 (27%)

Primary childhood glaucoma ? syndrome 2 (18%)

Aphakic Glaucoma 6 (54%)

Total operations

0 0

1 0

2 3

3 or more

mean (± SD)

8

3.3 (± 1.3)

Glaucoma operations

0 2

1 2

2 5

3

mean (± SD)

2

1.6 (± 1.0)
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all follow-up times (p\ 0.05). Mean number of

postoperative glaucoma medications at last follow-

up was 1.4 (± 1.5) which was lower than the

preoperative mean (p = 0.02). Anti-glaucoma medi-

cations consisted of Beta blockers as first line (4

patients), prostaglandins (5 patients), alpha agonists (5

patients), and oral acetazolamide (2 patients). Two

patients had IOP[ 21 mmHg at the second and third

postoperative year, respectively, and were considered

failures. The success rate of AGV implantation was

82% on last follow-up. No hypertensive phase during

the postoperative period was noted (Table 2). No

complications were encountered in the early or late

postoperative period for any of the patients.

Discussion

AGV implant has a valve mechanism designed to open

at IOP 8 mmHg, thus reducing the incidence of early

postoperative hypotony and shallow anterior chamber

[4]. This same valve may be the site for potential

fibrosis and obstruction causing failure of glaucoma

control [7]. We hypothesized that fibrosis and tube

obstruction would be expected to occur more fre-

quently in high-risk eyes with preexisting subcon-

junctival scarring. However, the success rate was 82%

at a mean follow-up of 51.6 months, comparable to

other reports. Ayyala et al. reported a success rate of

77% at 12 months but the median number of prior

surgeries in their study was one, and 61% of the

patients did not have any previous glaucoma proce-

dure [4].

We present results of AGV implantation in eyes

with subconjunctival scarring. This group of patients

with multiple previous ocular surgeries and subcon-

junctival scarring in the AGV quadrant has not been

studied separately. Most cases reported in the litera-

ture had had angle surgeries or were aphakic [4, 8–10].

AGV implantation was efficient and safe in our group,

although surgery was challenging. Most patients had

adequate IOP at final follow-up with a mean number of

medications of 1.4. The success rate was 82% at a

mean follow-up of 51.6 (± 10.8) months, very similar

to other studies using the AGV implant [9]. Seven of

the 11 eyes required postoperative anti-glaucoma

medications for IOP control, but no uncontrolled

hypertensive phase was encountered (Table 2). No

major complications were observed.

In summary, our results showed that the presence of

subconjunctival scarring (secondary to multiple ocular

surgeries) in the quadrant used for implantation did not

increase the risk of early failure of the tube shunt.

Further follow-up is needed to decide on the long-term

success. Limitations included the retrospective design

and small number of subjects involved. Larger series

are needed to obtain more conclusive evidence.
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