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ABSTRACT 

 

Purpose: To describe the outcomes of the Aurolab Aqueous Drainage Implant 

(AADI) placed in the superotemporal (ST) versus the inferonasal (IN) quadrant in 

pediatric eyes with refractory glaucoma. 

 

Design:  Retrospective comparative interventional case series 
 

Methods: This was a retrospective study of patients age 18 years and younger who 

underwent AADI implantation and completed a minimum of 2-year follow-up. The 

choice of the quadrant depended upon the amount of scarring and conjunctival 

mobility. Cumulative success at 2 years was defined as intraocular pressure (IOP) < 

21 mm Hg or reduced by at least 20% below baseline on two consecutive follow-up 

visits after 3 months, IOP ≤ 5 mm Hg on two consecutive follow-up visits after 3 

months, reoperation for glaucoma or a complication, or loss of light perception vision.  

 

Results: A total of 144 patients (144 eyes)underwent AADI placement, including 48 

eyes (33%) in the IN and 96 eyes (67%) in the ST quadrants. The IOP was 

significantly higher in the IN group (17.5 ± 7.4 mmHg vs. 13.7 ± 6.2mmHg, p = 

0.005) with greater number of medications (1.5 ± 1.0 vs. 0.8 ± 0.9, p = 0.001) after 2 

years of follow up. Cumulative success rates at 2-years were 50.7% (95% CI = 

35.4%-63.9%) in IN and 65.6% (95% CI = 56.5-75.7%) in ST groups (p = 0.15). 

Complications occurred more frequently in the IN group, with significantly more tube 

exposure (12 % vs 0, p = 0.05). 

 

Conclusions: Placement of the  AADI  in the ST quadrant has better IOP-related 

outcomes and is a safer surgical option in pediatric eyes compared with the IN 

quadrant. It may be prudent to avoid AADI in the IN quadrant in children, unless the 

ST location is not a viable option. 

 
Key words: Glaucoma drainage devices; Quadrant of placement; Childhood 
Glaucoma  
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Surgical Outcomes of Superotemporal Versus Inferonasal Placement of 
Aurolab Aqueous Drainage Implant in Refractory Pediatric Glaucoma 

 

ABSTRACT 

 

Purpose: To describe the outcomes of the Aurolab Aqueous Drainage Implant 

(AADI) placed in the superotemporal (ST) versus the inferonasal (IN) quadrant in 

pediatric eyes with refractory glaucoma. 

 

Design:  Retrospective comparative interventional case series 
 

Methods: This was a retrospective study of patients age 18 years and younger who 

underwent AADI implantation and completed a minimum of 2-year follow-up. The 

choice of the quadrant depended upon the amount of scarring and conjunctival 

mobility. Cumulative success at 2 years was defined as intraocular pressure (IOP) < 

21 mm Hg or reduced by at least 20% below baseline on two consecutive follow-up 

visits after 3 months, IOP ≤ 5 mm Hg on two consecutive follow-up visits after 3 

months, reoperation for glaucoma or a complication, or loss of light perception vision.  

 

Results: A total of 144 patients (144 eyes)underwent AADI placement, including 48 

eyes (33%) in the IN and 96 eyes (67%) in the ST quadrants. The IOP was 

significantly higher in the IN group (17.5 ± 7.4 mmHg vs. 13.7 ± 6.2mmHg, p = 

0.005) with greater number of medications (1.5 ± 1.0 vs. 0.8 ± 0.9, p = 0.001) after 2 

years of follow up. Cumulative success rates at 2-years were 50.7% (95% CI = 

35.4%-63.9%) in IN and 65.6% (95% CI = 56.5-75.7%) in ST groups (p = 0.15). 

Complications occurred more frequently in the IN group, with significantly more tube 

exposure (12 % vs 0, p = 0.05). 

 

Conclusions: Placement of the  AADI  in the ST quadrant has better IOP-related 

outcomes and is a safer surgical option in pediatric eyes compared with the IN 

quadrant. It may be prudent to avoid AADI in the IN quadrant in children, unless the 

ST location is not a viable option. 

 
Key words: Glaucoma drainage devices; Quadrant of placement; Childhood 
Glaucoma  
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INTRODUCTION 
 

Childhood glaucoma is a potentially blinding disease and presents many 

therapeutic challenges. Management is mainly surgical for both primary and 

secondary childhood glaucoma because of the associated anatomical abnormalities 

in the trabecular meshwork and Schlemm’s canal as well as a greater risk of 

systemic side effects with medical therapy in children.1,2 Glaucoma drainage devices 

(GDDs) have become increasingly popular in the management of pediatric refractory 

glaucoma, either after failed angle and/or filtering surgery or as a primary procedure 

in certain complicated secondary glaucomas.3,4 The two commonly used GDDs 

worldwide are the Ahmed glaucoma valve (AGV, New World Medical, Rancho 

Cucamonga, California, USA) and the Baerveldt glaucoma implant (BGI, Abott 

Medical Optics, Abott Park,IL, USA); however, their high cost is a major limiting 

factor in developing countries. The Aurolab Aqueous Drainage Implant (AADI) is a  

cost effective, non-valved  GDD developed by Aurolab, the manufacturing wing of 

Aravind Eye Care System, Madurai, India and has a similar design to the BGI (350 

mm2).5-9 The AADI is physically identical to the BGI with the only noticeable           

difference being that the medical grade silicone used and the  amount of barium 

added  during fabrication by Aurolab are not exactly equivalent to the BGI. This 

results in a more flexible device. Recent studies have shown the efficacy and safety 

profile of AADI to be comparable to the commonly employed AGV implant, perhaps 

with a better complete and overall success rate.10,11 

The location selected for aqueous shunt implantation is an important factor in 

surgical planning and is at the discretion of the surgeon. The two most preferred 

locations of shunt placement are the superotemporal (ST) quadrant and the 

inferonasal (IN) quadrant. The ST quadrant is usually preferred for primary 

implantation,12 as it offers the advantages of improved intraoperative exposure for 

the surgeon, greater postoperative coverage of the patch graft by the upper eyelid, 

and relatively increased orbital volume in that area to accommodate a bleb over the 

plate. The IN shunt placement is a popular alternative site in eyes with extensive 

superior conjunctival scarring, intraocular silicone oil, superior scleral thinning ,pre-

existing radial buckling element or pre-existing GDD in the ST quadrant. 13,14 (Figure 

1)  
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Limited data exists comparing the relationship between the location of GDD 

implantation and surgical outcomes.15-18 Varying sizes of the conjunctival forniceal 

recess in different quadrants may produce different rates of tube exposure, 

retraction, and plate exposure.16 Similarly, postoperative diplopia19 and risk of optic 

nerve impingement by end plate20 is potentially different between ST and IN aqueous 

shunt placement. We recently evaluated the surgical outcomes of AADI implant in 

different quadrants in adult eyes with refractory glaucomas.18 In this retrospective 

series,18 we found that IN AADI placement was an equally safe and effective surgical 

option compared with ST AADI placement in adult eyes.  However, there is no data 

on the efficacy and safety of AADI implantation in different locations in pediatric 

eyes. Compared with adults, children have smaller eyes with highly elastic scleral 

tissue, which frequently makes implantation of the GDD challenging. The inherent 

differences in the eye characteristics and the nature of glaucoma between these 

groups presents different postoperative challenges in children and adults. In this 

retrospective study, we evaluate surgical outcomes with the AADI placed in different 

quadrants in a cohort of paediatric eyes with refractory glaucoma. 

 

METHODS 

 This retrospective study was approved by the institutional ethics committee of 

Aravind Eye Hospital, Madurai (RET 202000308) and the study was conducted in 

accordance with the tenets of the Declaration of Helsinki. Informed consent was 

obtained from the parents of all patients before undertaking surgery. Case records of 

consecutive patients age 18 years and younger who underwent the AADI surgery 

with tube placement in the anterior chamber between January 2012 and December 

2017, with a minimum of 2 years follow up, were identified from a computerized 

database. This included subjects with uncontrolled glaucoma despite maximal 

tolerated medical therapy or previous failed angle surgery/trabeculectomy/glaucoma 

drainage device or secondary glaucoma deemed as high risk for failure of 

trabeculectomy. One eye was included from each patient. For those with bilateral 

AADI, the eye that underwent AADI surgery  first was included. Eyes that underwent 

AADI surgery combined with phacoemulsification, vitrectomy, silicone oil 

placement/removal, scleral buckling or corneal transplantation, and  eyes with 

conjunctival scarring due to systemic disease or chemical/burn injury were excluded.  
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Patients' demographics such as age and gender were extracted from the 

medical records. Baseline ocular characteristics were also recorded, which included 

best-corrected visual acuity (BCVA), type of glaucoma, intraocular pressure (IOP), 

number of IOP lowering medications, previous ocular surgery, and the date of AADI 

surgery.  

Visual acuity was measured by fixing and following light and Teller acuity 

charts whenever possible for nonverbal children and using Lea symbols, Kay 

pictures, or the Snellen chart for verbal children. The IOP was recorded using the 

Goldmann applanation tonometry in older children. Younger children underwent 

examination under anaesthesia with portable slit lamp biomicroscopy, Perkins 

tonometry and disc evaluation with direct ophthalmoscopy. Intraocular pressure was 

measured with Perkin's applanation tonometer within 5 minutes of induction of 

general anaesthesia with inhalational Sevoflurane (Baxter India Private Limited, 

Waluj, Aurangabad, India) to minimize the effect of anaesthesia on IOP. Gonioscopy 

was also done for all children, either in the outpatient clinic or under general 

anaesthesia when indicated. Intraoperative parameters recorded were the quadrant 

in which the AADI plate was placed and any complications noted during surgery.  

The choice of the quadrant was at the surgeon’s discretion and mainly 

depended upon the amount of scarring and conjunctival mobility. The surgical 

technique and the postoperative regimen have been described in detail 

elsewhere.6,9,18   The conjunctival incisions in ST and IN groups were fornix based. A 

similar technique of wound closure was followed in both the groups. Conjunctiva and 

Tenon’s capsule were reapproximated to the limbus and closed with two 8-0 

polyglactin (Aurolab, Madurai,India) wing sutures. Glaucoma was classified as 

primary congenital glaucoma if no other ocular or systemic comorbidities were noted. 

Additionally, eyes with glaucoma secondary to cataract surgery, and those 

associated with ocular and systemic comorbidities were also recorded. The IOP, 

number of IOP lowering medications, BCVA, complications and re-surgery if any, 

were recorded 1 day and 1, 3, 6, 9, 12, 18, 24 months, as well as the last visit after 

24 months if any, from the case files. All procedures were performed by a single 

surgeon (GVP).  

 

Primary outcome measure 
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Failure was defined as IOP > 21 mm Hg or not reduced by at least 20% below 

baseline on two consecutive follow-up visits after 3 months, IOP ≤ 5 mm Hg on two 

consecutive follow-up visits after 3 months, reoperation for glaucoma or a 

complication, or loss of light perception vision. Eyes that had not failed by these 

criteria and were not receiving IOP lowering medications were considered complete 

successes, and those receiving IOP lowering medications were classified as 

qualified successes. Reoperation for glaucoma or a complication was defined as 

additional surgery requiring a return to the operating room including cyclodestruction 

surgery. Complications leading to more than 2 line loss in visual acuity for 2 

consecutive visits were defined as vision threatening. 

 

Statistical Analysis 

All continuous variables were described as mean with standard deviations or 

medians with interquartile range (IQR), and categorical variables were described as 

proportions (n, %). Group-wise comparisons were made between continuous 

variables using the Student t-test or Wilcoxon rank-sum test for nonparametric 

variables. Categorical variables were described as proportions (n, %) and chi-square 

test or Fisher's exact test was used to analyze group differences across categorical 

variables. Visual acuity was converted to logarithm of minimum angle of resolution 

(logMAR) for statistical analysis. The comparison of IOP between pre- and post-

AADI at different time intervals was carried out using one-way ANOVA with 

Bonferroni adjustments. Survival analysis was performed using the failure of the 

AADI as the censoring variable and Kaplan-Meier curves were plotted to depict 

cumulative survival rates of the ST vs. IN AADI placement at various time points. 

The time to failure was defined either as the time from surgical treatment to the first 

of the 2 consecutive follow-up visits after 3 months in which the patient had 

persistent hypotony or uncontrolled IOP or as the time from surgical treatment to 

repeat surgery for glaucoma or a complication. Difference in survival rate between 

the ST and IN quadrants was determined using log-rank test. The probability of 

failure between the quadrants was also assessed using the multivariable Cox 

Proportional Hazards Models and displayed using hazard ratios (HR) with 95% 

confidence intervals (CI). Covariates for the multivariable analysis were those which 

had a p < 0.1 in univariate analysis and were felt to influence outcomes. Data was 

entered into Microsoft Excel and analyzed using STATA (version 12.1, I/C, Fort 
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Worth, Texas, USA) statistical analysis software package and p<0.05 was 

considered statistically significant.   

 

 

RESULTS 

A total 144 eyes of 144 pediatric patients were included in the analysis with a 

mean age of 10.1 ± 4.7 years (median = 11 years, IQR = 6-13 years, range = 1-18 

years), and 80 (56%) were males. The AADI was placed more commonly in the ST 

quadrant (n = 96 eyes, 67%) compared with the inferonasal quadrant (n = 48 eyes, 

33%). A comparison of baseline characteristics in the two groups is shown in table 1. 

The IN group had significantly higher IOP (p =0.04) and higher corneal diameters (p 

=0.004) at baseline, but there were no other differences between groups including 

cup-to-disc (CD) ratio and axial length. The IN group had higher proportion of prior 

IOP lowering surgeries compared to the ST group (table 1). Details of specific 

surgical interventions including those for IOP reduction and others are provided in 

supplementary table 1.     

The median preoperative IOP was 34 mmHg (IQR = 27.5-40 mmHg) and 

ranged from 10 to 57 mmHg with a median of 3 IOP lowering medications (IQR = 2-3 

medicines). The median IOP was reduced by 30% (median = 24mmHg, IQR = 12-

32mmHg) at 1 month follow up (p = 0.02) and by 60% at 1 year (median = 14mmHg, 

IQR = 10-18mmHg) (p <0.001). The mean IOP values at different time points in the 

two groups are shown in Table 2, and the median values are depicted in Figure 2. 

Except for the 1-month time period, the IOP was persistently lower (Figure 2) in the 

ST group with consistently lower number of IOP lowering medications throughout the 

24-month follow up period (Table 2). The IOP lowering medications were reduced 

from 2.78 ± 0.8 in the preoperative period to 1.04 ± 1.02 at 2-year follow up in the 

overall group (p <0.001). The number of IOP lowering medications was also 

significantly lower in the ST group starting at 12 months follow up (table 2), expect 

for the 1 month time point. Length of follow-up (mean ± SD) was 30.2 ± 10.6 months 

in the ST group and 47.2 ± 16.1 months in the IN group (p < 0.001). 

Tube-related complications were significantly more frequent in the IN group, 

with tube exposure seen in 6 eyes (12%) being the most common (Table 3). The IN 

eyes also experienced a higher incidence of posterior segment related 

complications, including more endophthalmitis, although these differences were not 
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statistically significant. Similarly, eyes in the IN group also underwent greater number 

of reoperations (Table 4), although these differences did not quite reach the level of 

statistical significance (p=0.06). There were no differences in baseline characteristics 

and outcomes as well as failure rates in those with and without prior IOP lowering 

surgery (supplementary table 2). However, eyes that had prior IOP lowering surgery 

had more advanced glaucoma as evidenced by higher mean corneal diameter and 

axial length. Additionally, this group also received the AADI tube in the IN quadrant 

more frequently.  

The cumulative probability of failure using Kaplan-Meier survival analysis was 

17.4 % (95% CI = 12.1-24.6%) at 1 year, 23.6% (95% CI = 17.5-31.5%) at 1.5 years 

and 39.5% (95% CI =31.9-48.2%) at 2 years for the entire cohort. Absolute rates of 

complete surgical success were significantly higher in the ST (60.4%) than in the IN 

(35.4%) groups, respectively (p=0.005) at 2 years. Although the rate of cumulative 

complete success was significantly higher in the ST group (Table 5), the qualified 

success rate (i.e. IOP control with medications) was similar between the two groups 

(Figure 3). The divergence in success rates (figure 2) mainly occurred 18 months 

after surgery (supplementary table 3), when more failures were reported in the IN 

group. The reasons for treatment failure were distributed similarly in the SN and IN 

groups (Table 5). A comparison of cumulative success rates using different IOP 

cutoffs  is shown in the supplementary table.  

Cox proportional hazards showed that higher baseline IOP was the only factor 

significantly associated with failure in univariate (HR = 1.19 for every 5mm Hg 

increment in baseline IOP, 95% CI = 1.03-1.37, p = 0.02) and multivariable models 

(HR = 1.17 for every 5mm Hg increment in baseline IOP, 95% CI = 1.01-1.35, p = 

0.03) adjusting for quadrant used and prior IOP lowering surgery. In the same model, 

there was a 25% increased risk of failure when the AADI was placed in the IN 

quadrant (HR = 1.25, 95% CI = 0.73-2.2, p = 0.40) compared to the ST quadrant, 

however, this was not statistically significant.  

 

DISCUSSION 

In this retrospective study of pediatric eyes with refractory glaucoma, we 

found that implantation of AADI in the ST quadrant showed significantly higher 

cumulative rate of complete success (58.6% vs 32.7%) compared to implantation in 

the IN quadrant. Devices in the ST quadrant showed better efficacy in terms of IOP 

Jo
urn

al 
Pre-

pro
of



reduction and final number of IOP lowering medications compared to IN quadrant 

during the first 2 years of postoperative follow-up. The failure rate was higher in IN 

group mainly after 18 months of surgery. The safety profile was also less favorable 

with IN implants, with a higher incidence of tube exposure and endophthalmitis.  

 Previous studies have evaluated the efficacy and safety of glaucoma 

drainage implants in different quadrants, mostly in adult eyes.13-17 In a retrospective 

comparison of 50 adult eyes with Baerveldt implantation in different quadrants (17 IN 

and 33 ST), Martino et al 15 found the cumulative success rates with IOP lowering 

medications were 43.1% and 65.7% at 2 years of follow-up in the IN and ST groups, 

respectively, similar to our results. While there was no significant differences in mean 

IOP and the number of required IOP lowering medications in both the inferior and 

superior GDD groups during the first 2 years of postoperative follow-up, the authors 

reported significantly greater mean IOP and a greater reoperation rate for 

uncontrolled IOP in the inferior GDD group during 3 years of follow-up. The authors 

noted that fewer IOP lowering medications were used in the IN group than the ST 

group and the number of patients completing 3 years of follow-up was low, and these 

may have been confounding factors. We found slightly lower IOP with lower number 

of IOP lowering medications in the IN group only at the 1-month time period. The 

baseline IOP was higher in IN group, due to which it is possible that many eyes in 

this group may have undergone venting slits intraoperatively. This could be a 

possible reason for the lower IOP in the first month in the IN group, warranting a 

reduction in the number of IOP lowering medications possibly leading to increased 

capsular fibrosis and higher failure in the half of the eyes in the IN group.  

 Pakravan et al 16 also reported similar efficacy for inferior and superior 

placement of the Ahmed glaucoma valve in 106 adult eyes (58 superior and 48 

inferior) with refractory glaucoma using a prospective, nonrandomized study design. 

However, the authors reported greater rates of complications in the inferior group 

including implant exposure necessitating removal, cosmetically unappealing 

appearance, and endophthalmitis. Authors attribute this to the shorter recess of the 

inferior fornix with lesser conjunctiva and tenon’s capsule for implant coverage, 

leading to more tissue tension at the sutured incision and possibly increasing the 

rate of cheese-wired sutures and wound dehiscence. In our cohort, the IN eyes 

experienced a significantly higher rate of tube-related complications like tube 

exposure. We also noted more posterior segment related complications, including 
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more endophthalmitis, and more rates of reoperations, though these differences 

were not statistically significant. Rachmiel et al17 also reported comparable success 

rates after placing the Ahmed glaucoma valve in 83 adult eyes (32 ST and 52 IN) at 

3 years follow up, but observed a significantly higher rate of postoperative 

complications like wound dehiscence and transient diplopia in the inferior group.  

In our study, we noted high incidence of tube exposure in the IN quadrant 

(12% vs none). This was in accordance with studies that found the highest risk of 

exposure is in the IN quadrant. In a retrospective case series of 702 subjects with 

GDD implants, Levinson et al 21 reported that devices implanted in the IN quadrant 

(17.2%) had approximately 3-times greater exposure rate than devices implanted in 

the ST quadrant (5.5%) in adult eyes. Pakravan et al 16  reported that explantation 

due to implant exposure in adult eyes occurred in 8.3% of inferior AGV versus 1.7% 

of superior AGV (p=0.173). Higher rates of exposure in inferiorly placed devices may 

be due to increased exposure of the anterior portion of the patch graft and 

mechanical disruption from the lower lid 14. The increased risk of exposure in inferior 

implants correspondingly may increase the risk of associated intraocular infection. In 

contrast to adults, any sustained increase in IOP  (as in refractory  glaucoma) or 

decrease in IOP  (after GDD surgery)  can cause significant changes in eye size in 

children due to the more elastic scleral tissue; hence, tube position may change 

significantly in children. Moreover, the natural increase in eye size as part of the 

child’s growth may result in tube retraction or a progressive anterior rotation of the 

intraocular part of the tube relative to the cornea. This may explain the increased 

frequency of tube shortening or repositioning seen in paediatric patients.22 

Additionally, there may be a difference in exposure rates when using a fornix vs. 

limbus based conjunctival flap, especially in pediatric eyes. Since we used only 

fornix based flaps uniformly for all surgeries, we are unable to make comparisons but 

future studies may look at this issue to minimize tube exposures. 

In our study, posterior segment complications like choroidal and retinal 

detachment and endophthalmitis were seen more commonly in IN quadrant. About 

6% of pediatric eyes with inferior tubes  suffered  endophthalmitis in our study, and 

all the 3 eyes also had the patch graft melt and tube exposures. Harbick et al13 

observed 1 case of endophthalmitis among 182 adult eyes receiving inferonasal 

Baerveldt implants. The incidence of GDD-related endophthalmitis in children ranges 

from 0.8%–6.3%.22-29 Studies have also noted a marked difference in incidence rates 
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of endophthalmitis in adult vs paediatric eyes undergoing GDD.22,29 Al-Torbak et al 29 

reported that the rate of endophthalmitis following ST AGV implant surgery in the 

paediatric age group was five times higher than adults (4.4% v 0.9%). They found 

that conjunctival dehiscence over the tube and resultant tube exposure was a major 

risk factor for endophthalmitis, and children seem to be more prone to this 

complication.  Frequent eye rubbing in children and relatively poor adherence to 

postoperative treatment and periocular hygiene rules may predispose pediatric eyes 

to conjunctival dehiscence and tube exposure.27 The increased risk of infection 

following exposure of inferior GDD may also be in part due to pooling of the bacteria-

rich tear film, which creates a conduit for host flora to pass into the eye. 21 Careful 

and meticulous closure of the conjunctiva and strict adherence to postoperative 

instructions are crucial to reduce the risk of infection after GDD surgery.  

We found that that higher baseline IOP was the only factor significantly 

associated with failure in univariate and multivariable models after adjusting for 

quadrant used. In the same model, there was a 32% increased risk of failure when 

the AADI was placed in the IN quadrant compared to the ST quadrant, however, this 

was not statistically significant. Martino et al 15 observed that the subjects in their 

study had a higher baseline mean IOP compared to the subjects in the Tube Versus 

Trabeculectomy Study30 which included a substantial number of eyes with low 

baseline pressures. They suggested that differences in the baseline IOP between 

the groups may influence the efficacy of IOP lowering and in part may be responsible 

for comparatively higher failure rates in their study. Our findings suggest that in the 

setting of higher baseline IOP, it may be judicious to avoid the IN quadrant for GDD 

implantation whenever possible.  

Our study has several limitations. Data were collected retrospectively rather 

than prospectively at predetermined time points. . The two groups are not balanced 

in sample size; the number of ST tubes are nearly twice that of IN tubes; the study 

may not reveal all differences between groups. In our practice, performing tubes 

placed in the IN quadrant is uncommon, more so in pediatric eyes unless it is forced 

upon us due to extensive scarring in the ST quadrant, as evidenced by the data 

here. In our opinion, this is the practice pattern of most glaucoma surgeons across 

the globe. Hence it may not be possible to get equal numbers in these groups when 

a study is being perfomed within a limited time period.  Differences in the baseline 

IOP between the treatment groups may have also influenced the efficacy of IOP 
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lowering. Retrospective comparative case series like our study are subject to 

selection bias. Even though there were differences in the number of previous 

intraocular surgery between the two treatment groups, it did not influence the 

success rate suggesting that the IN group had other factors that could have 

influenced the higher reoperation rate. The mean length of follow-up was longer in 

the IN group than the ST group. However, data were reported at specified time 

points, and Kaplan-Meir survival analysis was used to take into consideration 

variable follow-up. The study was conducted at a single academic center in India 

using one type of GDD, and the results may not be generalizable to other patient 

populations or implant types. 

To our knowledge, this is the first study comparing the outcomes of AADI 

implantation in different locations in pediatric eyes. Our findings demonstrate that ST 

AADI placement has better surgical outcomes, with lower IOP and a fewer number of 

IOP lowering medications compared to IN AADI placement. The inferior quadrant 

appears to entail more complications like tube exposure, patch graft melt which may 

necessitate resurgeries or lead to endophthalmitis and with a greater incidence of 

reoperation for IOP. It may be prudent to avoid AADI implantation in the inferior 

quadrants in children if the superior quadrant has no contraindications for surgery. In 

the event of having chosen inferonasal quadrant, surgeons need to remain vigilant 

throughout the follow up period for complications and higher failure rates, especially 

after 18 months of surgery.  
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FIGURE LEGENDS 

Figure 1: A- Aurolab aqueous drainage implant  tubes in superotemporal and 
inferonasal quadrants in a child with glaucoma associated with a congenital 
eye anomaly, B- Aurolab aqueous drainage implant 
   
Figure 2: Graph showing intraocular pressure (IOP) at baseline and follow-up.  Data 
are presented as median ± standard deviation 
 
Figure 3: Kaplan-Meier plots showing the cumulative probability of qualified success 
in the superotemporal and inferonasal groups  
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 Table 1. Baseline Characteristics 

 

Variables STQ AADI (n = 96) INQ AADI (n = 48) P-value 

Age (years), mean ± SD 10.1 + 4.5 10.0 + 5.1 0.82 

Gender, n (%) males 52 (54%) 28 (58%) 0.63 

LogMAR VA, mean ± SD 0.81 + 0.6 0.72 + 0.5 0.59 

IOP (mmHg), mean ± SD 32.4 + 9.2 35.8 + 9.2 0.04 

Number of IOP lowering medications, mean 

± SD 

2.8 + 0.8 2.9 + 0.7 0.48 

Axial length (mm), mean ± SD 24.7 + 2.4 25.2 + 2.6 0.34 

Corneal diameter (mm), mean ± SD 11.5 + 1.5 12.5 + 1.6 0.004 

Preoperative CD ratio, mean ± SD 0.83 + 0.10 0.8 + 0.14 0.12 

Type of glaucoma (n, %) 

Primary congenital glaucoma 

Glaucoma after cataract surgery 

Glaucoma associated with congenital 

eye and systemic anomalies  

Glaucoma with congenital eye 

anomalies alone 

Glaucoma with acquired conditions 

JOAG 

 

26 (27%) 

31 (32%) 

8 (8%) 

 

 

15 (16%) 

11 (11%) 

5 (5%) 

 

16 (33%) 

14 (29%) 

3 (6%) 

 

 

5 (10%) 

9 (19%) 

1 (2%) 

0.65 

**Prior IOP lowering surgery, n, (%) 45 (47%) 38 (79%) 0.001 

 

AADI = Aurolab aqueous drainage implant; CD=cup to disc ratio; INQ = inferonasal quadrant; 

IOP = intraocular pressure; JOAG = junvenile open-angle glaucoma; LogMAR VA = logarithm 

of the minimum angle of resolution visual acuity; SD= Standard deviation; STQ = 

superotemporal quadrant 

 

** Includes trabeculectomy, trabeculotomy, combined trabeculotomy + trabeculectomy, 

diode cyclophotocoagulation or prior glaucoma drainage device implantation (Individual 

distribution in supplemental table 1).  
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Table 2. Intraocular Pressure (IOP), IOP Lowering Medications, and Visual Acuity at 

Baseline and Follow Up 

 

Variables STQ AADI (n = 96) INQ AADI (n = 48) P-value 

Baseline 

IOP 

IOP lowering medications 

LogMAR VA 

 

32.4 ± 9.2 

2.8 ± 0.8 

0.81 ± 0.6 

 

35.8 ± 9.2 

2.9 ± 0.7 

0.72 ± 0.5 

 

0.04 

0.48 

0.59 

1 day 

IOP 

IOP lowering medications 

LogMAR VA 

 

24.7 ± 12.6 

2.2 ± 0.7 

0.92 ± 0.6 

 

23.0 ± 11.1 

2.1 ± 0.6 

0.85 ± 0.7 

 

0.71 

0.46 

0.69 

1 month 

IOP 

IOP lowering medications 

LogMAR VA 

 

24.5 ± 11.8 

1.9 ± 0.8 

0.84 ± 0.6 

 

20.4 ± 12.3 

1.5 ± 1.1 

0.76 ± 0.5 

 

0.09 

0.03 

0.48 

3 months 

IOP 

IOP lowering medications 

LogMAR VA 

 

13.5 ± 7.9 

1.2 ± 0.9 

0.93 ± 0.7 

 

17.6 ± 7.7 

1.3 ± 0.9 

0.82 ± 0.6 

 

0.01 

0.81 

0.44 

6 months 

IOP 

IOP lowering medications 

LogMAR VA 

 

12.8 ± 7.4 

1.2 ± 0.9 

0.91 ± 0.5 

 

16.3 ± 6.2 

1.4 ± 0.90 

0.96 ± 0.8 

 

0.02 

0.27 

0.75 

12 months 

IOP 

IOP lowering medications 

LogMAR VA 

 

13.2 ± 7.3 

0.9 ± 0.9 

0.93 ± 0.8 

 

16.6 ± 7.2 

1.4 ± 1.1 

0.99 ± 0.8 

 

0.02 

0.02 

0.72 

18 months 

IOP 

IOP lowering medications 

LogMAR VA 

 

13.5 ± 6.7 

1.0 ± 1.0 

0.9 ± 0.7 

 

15.7 ± 4.4 

1.4 ± 0.9 

1.1 ± 0.9 

 

0.07 

0.05 

0.83 

24 months 

IOP 

IOP lowering medications 

LogMAR VA 

 

13.7 ± 6.2 

0.8 ± 0.9 

1.0 ± 0.8 

 

17.5 ± 7.4 

1.5 ± 1.0 

1.1 ± 0.8 

 

0.005 

0.001 

0.42 

Length of follow up (months) 30.2 ± 10.6 47.2 ± 16.1 <0.001 

 

Data are presented as mean ± standard deviation 

 

AADI = Aurolab aqueous drainage implant; INQ = inferonasal quadrant; IOP = intraocular 

pressure (mmHg); LogMAR VA = logarithm of the minimum angle of resolution visual acuity; 

STQ = superotemporal quadrant 
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Table 3: Surgical Complications 

 

Complications STQ AADI (n = 96) INQ AADI (n = 48) P-value 

Tube-related complications 

Tube exposure 

Tube retraction 

Tube occlusion (by iris/vitreous) 

Plate migration  

Endothelial touch 

Corneal decompensation 

 

0 

6 (6%) 

1 (1%) 

3 (3%) 

6 (6%) 

1 (1%) 

 

6 (12%) 

2 (4%) 

0 

1 (2%) 

3 (6%) 

0 

0.05 

Other complications 

Choroidal detachment 

Retinal detachment  

Endophthalmitis 

Vitreous haemorrhage 

Severe anterior uveitis 

Macular edema 

Hypotony 

Orbital Cellulitis 

Phthisis Bulbi 

Suprachoroidal haemorrhage 

 

4 (4%) 

2 (2%) 

0 

1 (1%) 

1 (1%) 

1 (1%) 

3 (3%) 

0 

1 (1%) 

2 (2%) 

 

3 (6%) 

2 (4%) 

3 (6%) 

1 (2%) 

0 

0 

1 (2%) 

1 (2%) 

1 (2%) 

0 

0.19 

 

 

 

 

 

 

 

 

Total number of eyes with 

complications* 

26 (27%) 19 (39%) 0.12 

*An eye may have had more than one complication 

Data reported a number (percentage) of patients 

 

AADI = Aurolab aqueous drainage implant; INQ = inferonasal quadrant; STQ = 

superotemporal quadrant 
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Table 4: Reoperations for Glaucoma and Complications 

 

Reoperations STQ AADI (n = 96) INQ AADI (n = 48) P-value 

Tube re-ligation 2 (2%) 1 (2%) 0.08 

Tube trimming 7 (7%) 5 (10%) 

Tube repositioning 6 (6%) 3 (6%) 

PPV ± SOI 4 (4%) 10 (21%) 

Choroidal drainage 1 (1%) 0 

Repeat scleral patch graft 0 3 (6%) 

Repeat AADI 2 (2%) 6 (12%) 

AADI explantation 0 1 (2%) 

Cataract surgery 3 (3%) 3 (6%) 

Penetrating keratoplasty 1 (1%) 2 (4%) 

Total number of eyes with reoperations* 21 (22%) 17 (35%) 0.06 

*An eye may have had more than one reoperation. 

Data reported as number of patients (percentage) 

 

AADI = Aurolab aqueous drainage implant; INQ = inferonasal quadrant; PPV = pars plana 

vitrectomy; SOI = silicone oil infusion; STQ = superotemporal quadrant 
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Table 5. Treatment Outcomes After 2 Years of Follow-up 

 

Treatment Outcomes STQ AADI (n = 96) INQ AADI (n = 48) P-value 

Complete success
# 

58.6% (48.5-68.7%) 32.7% (20.4%-46.9%) 0.006 

Qualified success
#
 65.6% (56.5-75.7%) 50.7% (35.4%-63.9%) 0.15 

Failure 

Inadequate IOP reduction* 

Reoperation for glaucoma or 

complication 

Persistent hyptony** 

Loss of light perception vision 

N=32 (33%) 

15 (47%) 

15 (47%) 

 

1 (3%) 

1 (3%) 

N=23 (48%) 

10 (43%) 

11 (48%) 

 

0 

2 (9%) 

0.09 

 

Data are presented as number (percent). 
#
 Cumulative success rates using Kaplan – Meier analysis. 

*IOP > 21 mmHg or reduced < 20% below baseline on 2 consecutive visits after 3 months 

**IOP ≤5 mmHg on 2 consecutive visits after 3 months 

AADI = Aurolab aqueous drainage implant; INQ = inferonasal quadrant; IOP = intraocular 

pressure; STQ = superotemporal quadrant  
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