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Abstract

e AIM: To evaluate the outcome of the initial and the
redo-surgeries for primary congenital glaucoma (PCG)
correlated to its degree of severity.

e METHODS: A retrospective study involved patients with
PCG presented between 2010 and 2018. Medical records
were reviewed to assess the degree of the preoperative
severity according to the intraocular pressure (IOP), corneal
diameter and corneal edema. Success and failure rates were
calculated for both first and redo-surgeries at 6 and 12mo
respectively then correlated to the severity of the cases.

e RESULTS: Complete records were retrieved for 272 eyes (153
patients) with PCG: 43 eyes were mild, 136 moderate and
93 severe. Combined trabeculotomy and trabeculectomy
(CTT) had the highest success rate in moderate (96.4%)
and severe cases (59.3%) while trabeculotomy had the
highest success rate in mild cases (96.3%). Medical
records of 88 eyes (63 patients) with recurrent PCG were
analyzed, most with severe presentation (59 eyes). Ahmed
glaucoma valve (AGV) was used in 67 (76%) eyes and
augmented trabeculectomy in 21 (24%) eyes. At 12mo,
there was no statistically significant difference between
both surgeries in total success rate (P=0.256). For mild
cases, success rate was 100% for both surgeries. Severe
cases had higher success rates following AGV (87%) than
augmented trabeculectomy (20%). Preoperative severity
of the disease was an independent factor affecting the
failure rate in secondary trabeculectomy but not in AGV.
Patients younger than 24mo had higher probabilities of
failure following both redo-surgeries with hazard ratio
=1.325 and 0.37 for augmented trabeculectomy and AGV

respectively.
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o CONCLUSION: Preoperative assessment of the severity
of eyes with PCG helps in the selecting the optimal primary
and secondary surgery. For first surgery, trabeculotomy is
more effective in mild cases whereas; CTT and augmented
subscleral trabeculectomy (SST) are appropriate for
moderate and severe cases. AGV proved to be superior to
augmented SST in severe recurrent cases.
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INTRODUCTION

rimary congenital glaucoma (PCG) is essentially a surgical

disease demanding an apt management by qualified
surgeons in well-equipped tertiary centers!". Pediatric glaucoma
surgery had been altered dramatically in the 1940s owing
to the introduction of the angle surgery”. Classic first-line
options often include angle incisional procedures as goniotomy
and trabeculotomy with reported high success rates and
minimal hazards”™*. Published compelling evidence of high
success rate of combined trabeculotomy-trabeculectomy
(CTT) had introduced this combined surgery in the paradigm
for managing PCG"'. Yet, there is still a debate concerning the
selection of the type of surgery for managing PCG especially
in the advanced cases".
Unfortunately, these diverse surgical interventions are not
always capable of controlling the disease, owing to its
hallmark structural defects!”. Even with the best hands, about
15% to 20% of the first surgeries ultimately fail'®. When it
fails; surgeons become challenged to determine the appropriate
next step. Eventually many patients require more than one
surgery for long-term control of the intraocular pressure (IOP).
Augmented trabeculectomy, glaucoma drainage device (GDD)

surgery or cyclodestructive procedures are often proposed
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as options for re-surgery. So far, there is no solid consensus
regarding the surgical archetype after failure of the primary
surgery"”.

The current study is a retrospective study of surgical procedures
practiced in our community for both the first and the redo-
surgery in children with PCG with intension to reach a future
paradigm for managing these cases.

SUBJECTS AND METHODS

Ethical Approval The study was registered and approved
by the Ethics Committee (Institutional Review Board, IRB),
Faculty of Medicine, Mansoura University and adherent to the
tents of Declaration of Helsinki. Written informed consent was
obtained from the guardians of the patients.

Study Design A retrospective study including patients with
PCG attending Mansoura Ophthalmic Center (Department of
Ophthalmology at Mansoura University, Egypt) during the
period from January 2010 to January 2018. Patients eligible
for the study were patients diagnosed with PCG with complete
data. Records with follow up less than 6mo after the first
surgery and those less than 12mo after the redo-surgery were
excluded from the study. Patients with other etiologies of
childhood glaucoma were also excluded.

Data Collection Charts of patients diagnosed with PCG
during the specified period were retrospectively reviewed.
Rosters were used to gather demographic information as
age, gender and laterality. The type and the number of both
glaucoma surgeries and of anti-glaucomatous drugs (AGD)
were obtained for each patient. Clinical data were obtained
at presentation, before the second operation and at 6- and
12-month’s follow-up point after the first and redo-surgery
respectively. Measurement of IOP was obtained at the initial
phase of inhalation anesthesia under sevoflurane using
TonoPen. Cup disc ratio values were obtained by direct or
indirect ophthalmoscope whenever the media permits. Corneal
diameter was measured horizontally (white-to-white) by
calipers. Corneal edema was evaluated under biomicroscopy
and was categorized into mild (detected by direct focal
ophthalmoscope), moderate (partially obscuring the iris details)
and severe (completely obscuring the iris details). The degree
of the preoperative severity was assessed according to the IOP,
corneal diameter and corneal edema. Scores from 1 to 3 were
given for each parameter; then according to the total score; the
eyes were classified as mild for scores from 1-3, moderate for
scores 4-6 and severe for scores 7-9 (Table 1),

In preverbal children, various age-matching visual testing
measures were used as, the ability to fix and follow light
or preferential looking. Results were given as age-matched
normal visual acuity (VA) or subnormal VA. Snellen’s chart
was used in older verbal patients converted to logMAR for
statistical analysis. Counting fingers vision, hand movements

Table 1 Classification of degree of preoperative severity of PCG
o]

cases
. 10P Corneal diameter
Severity (mm He) (mm) Corneal edema
Mild <25 <13 Mild
Moderate 25-35 13-14.5 Moderate
Severe >35 >14.5 Severe

IOP: Intraocular pressure; PCG: Primary congenital glaucoma.

and light perception were given the values of 2.0, 3.0 and 4.0
on logMAR charts respectively. Snellen’s VA results were
categorized as follows: good when VA was <0.4, fair for VA
between 1 and 0.5 and poor if >1. Refraction was measured by
automated retinoscopy (Righton-Retinomax K-plus 2, Tokoyo,
Japan) or manual retinoscopy according to the clarity of the
media. Recorded surgical complications were analyzed and the
number of subsequent surgeries was recorded.
Success Criteria The target IOP was defined as [OP>5 mm Hg
and <21 mm Hg with stability of ocular biometric measurement
(corneal diameter, cup disc ratio and corneal clarity). Success
was labeled complete if the target IOP was achieved without
AGD; and labeled qualified if the target IOP was achieved with
AGD. Total success was the sum of complete and qualified
success. Failure was defined as IOP<5 mm Hg or >21 mm Hg
despite the use of maximum tolerated AGD on two consecutive
scheduled visits or the need of further glaucoma surgical
intervention apart from tubal repositioning or covering the
valve tube with patch. Visual devastating complications or loss
of vision were considered as failure of the procedure.
Statistical Analysis Data were analyzed with SPSS version
22 (SPSS, Chicago, IL, USA). The normality of data was first
tested using one-sample Kolmogorov-Smirnov test. Qualitative
data was described using number and percent. Continuous
variables were presented as mean+standard deviation (SD)
for parametric data and median (min-max) for non-parametric
data. For comparing parametric data within the same group;
paired #-test was used to compare between two measurements
while repeated measure ANOVA test was used to compare
between more than two measurements. One-way ANOVA
test was used to compare between more than two groups and
independent #-test was used to compare between two groups.
Kaplan-Meier survival curves were used to evaluate the
survival rate and the failure probabilities. Cox proportional-
hazards regression of the baseline factors and their correlations
to the failure hazard rate was carried out. In all statistical tests,
P value <0.05 was considered to be statistically significant.
RESULTS
Primary Surgery
Demographic and clinical data Complete clinical records
were obtained for 272 eyes (153 patients) with PCG with
mean age of 19.4+£9.7mo; range (2-46mo) with 92 (60%)
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Table 2 Baseline clinical data of the patients at presentation with success rates at 6" month among the four types of primary

surgery n (%)
Parameters 15((:)T(§5) Trab;flzlzog;)my, Augr;l;rztlej)SST, Primle;r}é SI;GV, P
Baseline IOP (mm Hg), mean+SD (min-max) 31.742.9(27-40)"  31.14+£3.3(27-40)"  30.6+3.2(27-37)" 36.6+6.6(30-50)  <0.001
Baseline corneal diameter (mm), mean+SD (min-max) 12.741.17 (12-15)  12.941.06 (10-15)  12.83+1.14 (11-14) 13.28+0.72 (12-15) 0.281
Severity (No. of eyes) <0.001
Mild (43) 13 (8.7) 27 (38) 3(8) 0
Moderate (136) 83 (55.3) 33 (46.5) 17 (46) 3(214)
Severe (93) 54 (36) 11 (15.5) 17 (46) 11 (78.6)
Postoperative IOP (mm Hg) at 6mo, mean+SD (min-max) 20+0.3 (14-30)*" 21£0.6 (13-29)* 24.4+1.03(17-35) 27.9+1.3(19-37)  <0.001
Total success 124 (82.6) 40 (56.3) 18 (48.6) 2(14.3) <0.001
Mild 12 (92.3) 26 (96.3) 2 (66.7) 0 <0.001
Moderate 80 (96.4) 12 (36.4) 10 (58.8) 1(33.3) <0.001
Severe 32(59.3) 2(18.2) 6(35.3) 1(9.1) <0.001

SD: Standard deviation; min-max: Minimum-maximum; IOP: Intraocular pressure; CTT: Combined trabeculotomy and trabeculectomy; SST:

Subscleral trabeculectomy; AGV: Ahmed glaucoma valve. One-way ANOVA test followed by post hoc Bonferroni for pair wise comparison.

Chi-square test was used to compare the degree of the severity between the groups. “P<0.05 vs primary AGV; "P<0.05 vs augmented SST.

males. Six patients (3.9% eyes) were older than 3 years old
represented late-presentation for PCG. Most of the patients
had bilateral presentation (77.8%). Forty-three eyes had mild
presentation, 136 moderate and 93 severe. Preoperative cup-
disc ratio was available only for 28 eyes with mean 0.5+0.2
and range 0.3-0.7. Baseline VA and refraction values were
available in only few cases and were not included. As regard
the primary surgical interference; CTT was the most common
primary operation carried out in 150 (55%) eyes followed by
trabeculotomy in 71 (26%) eyes. Augmented trabeculectomy
was performed in 37 (14%) eyes; using either mitomycin C
(MMC) in 21 (8%) eyes and Ologen implant in 16 (6%) eyes.
Primary Ahmed Glaucoma Valve (AGV) was practiced in a
limited number of the eyes (14 eyes, 5%). Table 2 gives details
about the baseline clinical data among the four groups of the
primary surgeries. There was statistically significant difference
between the groups regarding the severity (P<0.001) and
the baseline IOP being highest in the primary AGV group
(P<0.001).

Success rate The success rates calculated at 6mo among the
different types of primary surgeries are given in details in
Table 2. There was statistically significant difference between
the four types of primary surgery regarding the success rates
in different degrees of severity (P<0.001). The CTT had the
highest total success rate in moderate (96.4%) and severe cases
(59.3%) while trabeculotomy was the highest in mild cases
(96.3%)).

Kaplan Meier curve in Figure 1 demonstrates the log survival
curve for the four primary surgeries. The mean survival time
was 6.255, 5.517, 4.919 and 3.450mo for CTT, trabeculotomy,
augmented trabeculectomy and AGV respectively. The
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Figure 1 Kaplan-Meier log survival curve for the four types
of primary surgery along the follow-up period showing rapid
decrease in the curve for primary AGV while more stability in the
curves for both CTT and trabeculotomy (trab).

difference was statistically highly significant according to the
Log-Rank test (P<0.001).

Secondary Surgery

Demographic and clinical data The records of the 63
recurrent cases of PCG (88 eyes) were retrieved for further
analysis. The mean interval between the first and the second
surgery was 9.76+2.4 (range 6-14)mo. The mean age of
the patients was 26.43+10.21mo before the second surgical
interference. Forty-one patients were males and 22 were
females, with ratio 1.9:1. Thirty-eight patients (60.3%) had
unilateral recurrence mostly with severe presentation (59 eyes).
Prior to the secondary surgery the mean IOP was 31.842.82
(range 27-40) mm Hg with mean 2.3+0.463 AGD.

Ahmed valve implantation model fp8 (New World
Medical, Inc., Rancho Cucamonga, CA, USA) was used in
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Table 3 Pre- and postoperative clinical data of recurrent cases of PCG at 1-year follow-up within the two types of second sur-

geries n (%)
Parameters Augmented trabeculectomy, n=21 eyes ~ AGV implantation, n=67 eyes P
Age (mo), mean+SD (min-max) 25+4.24 (11-31) 27.3+10.42 (11-46) 0.319
Corneal diameter (mm), mean+SD (min-max) 11.6£0.5 (10-14) 13.2+£2.3 (11-16) 0.001*
Severity (No. of eyes) 0.058
Mild (11) 8(38) 3(4.5)
Moderate (18) 8 (38) 10 (15)
Severe (59) 5(24) 54 (80.5)
Corneal clarity 0.003*
Mild 9(42.9) 14 (21)
Moderate 10 (47.6) 47 (70)
Severe 2(9.5) 6(9)
Cup-disc ratio” 0.67+0.32 (0.5-0.9) 0.73+0.44 (0.7+0.9) 0.04*
Previous primary surgery (eyes) 0.491
CTT 4 22
Trabeculotomy 8 23
Augmented trabeculectomy 0 19
Primary AGV 9 3
Follow-up (y), mean+SD (min-max) 1.9+0.9 (1-4) 2.4+0.9 (1-4) 0.048"
IOP mm Hg (mean£SD)
Preoperative 28.5+1.4 32.8+2.3 <0.001°
Postoperative 20.38+3.43 18.3143.5 0.02°
P value <0.001° <0.001° -
AGD (mean+SD)
Preoperative 2.24+0.44 2.23+0.47 0.44
Postoperative 1.048+0.67 1.075+0.84 0.893
P <0.001° <0.001°

CTT: Combined trabeculotomy and trabeculectomy; SD: Standard deviation; min-max: minimum-maximum; [OP: Intraocular pressure; AGD:

Antiglaucomatous drugs; AGV: Ahmed glaucoma valve. “Significance value at P<0.05. "Measured in 32 eyes only. ‘Independent r-test between

the 2 groups; “Paired #-test within each group.

67 (76%) recurrent eyes; while 21 (24%) eyes had augmented
trabeculectomy with Ologen implant soaked in MMC.
Table 3 gives details about the baseline demographic and
clinical characteristics of the patients before the two types
of secondary surgeries. Preoperative VA was deficient in
74 (84%) of the recurrent eyes. The preoperative IOP was
statistically higher in the AGV group (P<0.001). The follow-
up period was statistically longer in the valve group of patients
(P=0.048).

Intraocular pressure and antiglaucomatous drugs There
was statistically significant drop in the postoperative IOP
as well as the number of AGD at 12mo compared with the
preoperative values for the 2 groups (P<0.001). At the 12" month,
the IOP in the AGV cases was statistically lower than that with
the augmented trabeculectomy cases (P=0.02). The difference
was not significant regarding the number of the postoperative
AGD between the 2 groups (P=0.893; Table 3). Topical
beta-blockers, carbonic anhydrase inhibitors (CAIS) and
prostaglandin analogs were the most frequent drops prescribed.

Visual acuity Postoperative Snellen’s VA was recorded in
only 32 eyes. In augmented trabeculectomy group, good and
fair vision were reported in 2 (9.5%) each and 1 (4.8%) eye
with poor VA. In AGV group, good vision was reported
in 5 (7.5%) eyes, fair vision in 6 (8.9%) eyes, poor vision in
14 (20.8%) eyes and no light perception in 2 (2.3%) eyes. In
other preverbal cases, 11 (52.4%) and 26 (39%) eyes had age-
matched normal VA in augmented trabeculectomy and AGV
groups respectively while 5 (23.8%) eyes after trabeculectomy
and 14 (20.8%) in AGV group had subnormal VA.

Refractive errors Postoperative refractive results were
available for 69 (78.4%) eyes; 46 (66.7%) were myopic with
mean spherical equivalent (SE) of -6.7440.5 D (range -11.0 to
-1.25 D) and 23 (33.3%) eyes were hyperopic with mean of
2.4+0.7 D (range 0.5 to 4.0 D).

Success and failure rates Success rates calculated at one-
year follow-up were statistically insignificant between the
two groups (P=0.256). Complete success was recorded in 4 (19%)
eyes in trabeculectomy group and 21 (31.3%) of the eyes in
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AGYV group; and qualified success was recorded in 11 (52.4%)
and 37 (55.2%) eyes in trabeculectomy and AGV groups
respectively (Figure 2). Correlating the success rates to the
preoperative severity of the recurrent cases demonstrated
that mild cases responds well to both types of surgery (100%
success rate for both surgeries), while severe cases showed
higher success rates following AGV (87%) than augmented
trabeculectomy (20%) (Table 4).
Ocular measurements There was no progression in the
corneal diameter following either of the two surgeries.
Corneal edema was cleared in 6 (28.6%) eyes following
augmented trabeculectomy and in 41 (61.2%) eyes following
AGV. Two (3%) eyes developed total corneal scar followed
AGYV complicated with endophthalmitis and 4 (6%) eyes
developed localized corneal opacity over the site of the tube
touch. Reversible cupping was documented in 2 (9.5%) eyes
following trabeculectomy and in 3 (4.5%) eyes following
AGV.
Kaplan-Meier survival analysis Figure 3 showed Kaplan-
Meier survival curve analysis of the success rate of both
secondary operations throughout the follow-up period. The
mean survival time throughout one year was prolonged in AGV
group (11.15+0.268mo) than the augmented trabeculectomy
(10.4+£0.68mo) however the difference was statistically
insignificant according to the Log-Rank test (P=0.08). The
cumulative probability of total success for the augmented
trabeculectomy group was 100%, 67.5% and 65.5% at 3, 6-
and 12-months follow-up, respectively. While the cumulative
probability of total success for the AGV group was 99%, 87%
and 83% at corresponding points of follow-up.
Predictors for success Table 5 presents Cox proportional
hazards regression analysis of the secondary surgical outcome
according to the preoperative variables. Patients who were
younger than 24mo had higher probabilities of failure
following both second surgeries. For AGV, the hazard ratio
(HR) was 0.37 which increases by 0.6% for each month
decrease in age. In augmented trabeculectomy, HR for age
was 1.325 with an increase the hazard by 32% for a one month
decrease in age. Preoperative severity was another significant
risk factor for failure for surgery in augmented trabeculectomy
only with a 0.89% higher HR of for severe stage. The HR for
other predicting factors remained constant over time.
Complications of the secondary surgeries In the augmented
trabeculectomy group, the most common postoperative
recorded complication was shallow anterior chamber (AC).
Flat AC that required reformation with viscoelastic materials
injection was reported in 3 (14.3%) eyes. Severe hyphema
requiring surgical evacuation was reported in 2 (9.5%) eyes.
In the AGV group, choroidal effusion was the most common
complication occurred in 12 (18%) eyes which resolved with
230
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Figure 3 Kaplan-Meier survival curve for eyes with recurrent
PCG treated with either augmented trabeculectomy or AGV
implantation as second surgery The success rates for both
surgeries declined over time. The rates for AGV declined slower than

trabeculectomy.

Table 4 Categorization of the postoperative success rates according

to the degree of preoperative severity of the recurrent cases n (%)

) Augmented trabeculectomy AGV
Severity -
n  Total success Failure n  Total success Failure
Mild 8 8 (100) 0 3 3 (100) 0
Moderate 8 6 (75) 2 (25) 10 8 (80) 2 (20)
Severe 5 1 (20) 4(80) 54 47 (87) 7 (13)
Total (88) 21 15(71.4) 6(28.6) 67 58 (86.6) 9(13.4)

AGV: Ahmed glaucoma valve.



Int J Ophthalmol,
Tel: 8629-82245172

Vol. 12, No. 2, Feb.18, 2019 www.ijo.cn
8629-82210956 Email: ijopress@163.com

Table 5 Cox proportional-hazards regression of the potential factors affecting the surgical outcome at 12mo n (%)
. Augmented trabeculectomy AGV
Potential factors
Total, n=21 HR (95%CI) P Total, n=67 HR (95%CI) P

Age
>24mo 14 (66.67) 1.325 (1.016-1.883) 0.047* 26 (38.81) 0.370 (0.194-0.705) 0.003*
<24mo 7 (33.33) 41 (61.19)

Gender
Male 16 (76.19) 0.894 (0.753-1.842) 0.472 46 (68.66) 0.917 (0.784-1.034) 0.425
Female 5(23.81) 21 (31.34)

Preoperative IOP 1.00
>30 mm Hg 6 (28.57) 0.417 (0.092-1.883) 0.256 64 (95.52) 1.00 (0.003-1.025)
<30 mm Hg 15 (71.43) 3(4.48)

Disease severity
Mild 8 (38.09) 0.034" 3(4.48) 0.001 (0.001-1.270) 0.974
Moderate 8 (38.09) 0.01 (0.00-1.731) 0.954 10 (14.92) 0.001 (0.001-1.394) 0.953
Severe 5(23.82) 0.104 (0.019-0.571) 0.009* 54 (80.6)

AGV: Ahmed glaucoma valve; CI: Confidence interval; HR: Hazard ratio; IOP: Intraocular pressure. *P<0.05.

medical treatment (systemic and topical steroids and atropine
eye drops). Conjunctival erosions over the valve tube was
recorded in 6 (9%) eyes; that were treated by suturing and
repositioning of the conjunctiva over the valve in 4 eyes and
using scleral patch graft in the other 2 eyes. Tube-corneal touch
requiring surgical repositioning was reported in 4 (6%) eyes.
Severe hyphema was reported in 2 (3%) eyes. Explanation
of the valve was carried in 2 (3%) eyes due to developing of
endophthalmitis with subsequent development of phthisis
bulbi. Recurrent cases were treated with cyclodestructive
measures as cyclocryoablation in 1 (16.7%) and 2 (22.2%)
eyes after trabeculectomy and AGV groups respectively.
Micropulsed diode laser cyclophotocoagulation was reported in
1 (16.7%) and 4 (44.4%) eyes after the failed trabeculectomy
and AGV respectively. Exchange of AGV was performed in
1 (11%) eye and secondary valve was implanted in 4 (66.6%)
eyes following trabeculectomy in recurrent cases.
DISCUSSION

Primary and subsequent surgical choices need to be tailored
for each patient according to the patient’s condition with
perspective to the surgeon’s experience in addition to
accessibility of the appropriate instruments'' .

We conducted a retrospective study involving the medical
records of the patients with PCG over the past 8y presented in
Mansoura Ophthalmic Center a tertiary hospital in our locality.
Severity stratification of the included patients was carried
out retrospectively depending on the corneal diameter, IOP
and corneal edema. Both primary and redo-surgeries were
evaluated regarding the success rate in relation to the severity
of the cases at 6" and 12" month respectively.

In the current study, none of the patients underwent goniotomy,
as the majority of the patients presented late in the course of

the disease losing their opportunity to experience the classic

first-line procedure. Trabeculotomy, CTT and augmented
trabeculectomy were used as primary surgical options for PCG
for most of the cases in our study, while primary valve was
practiced only in a small percentage of cases (5%).

CTT has gained superb interest as a surgical option for PCG
with published satisfactory outcomes advocating it to be
considered as the first choice especially in advanced cases!" .
In our study, the total success rate at 6" month was 82.6%
which is consistent with the results reported by Mandal
et al™ where the cumulative success rate of CTT was 80.5%
at corresponding follow up point. The compelling results
of the CTT may be related to the dual outflow pathway as
enlightened by Mandal et a/''!
advanced cases in which the identification of Schlemm’s canal

. CTT offers more flexibility in

may become unfeasible during the operation. CTT permits

the chances for conversion to trabeculectomy in the same
. [14-15]

setting .

At the 6™ month, the success rate for trabeculotomy in our

study was 56.3% which is much lower than the results reported

in a German study"*

reporting 92.6% success rate after one
year of follow-up. This may be contributed to the degree of
severity of our presented cases. Near half of the cases (46.5%)
in the trabeculotomy group were in the moderate category
with only 36.4% success rate. In Al-Hazmi et al’s study"”,
comparable success rates were reported (40% in moderate and
10% for severe cases). They concluded that trabeculotomy
might be considered an appropriate choice only for mild cases
of PCG in their population. Consistently, in the current study,
trabeculotomy achieved total success in 96.3% of the mild eyes.

Primary trabeculectomy is still an effective and popular option
in some countries. Augmented primary trabeculectomy was
applied in 37 (14%) eyes with 48.6% success rate in our
series. Comparable results were published in a retrospective
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study conducted in Nigeria demonstrating significant
reduction of IOP"”". At one year follow-up, Rodrigues et a/"”
reported a success rate ranging from 35% to 50% for primary
trabeculectomy. Lower success rates were reported in children
presenting before one year of age in a long-term study for
primary trabeculectomy in PCG conducted by Fulcher ez al™.

Success rate following primary AGV in our study (14.3%)
were much lower than those published in the literature (63%
to 93%) after 1y”**". This may be contributed to the type of
glaucoma, as they included heterogeneous types of pediatric
glaucoma not only the PCG. Similar low success rates were

*I and Djodeyre et al™ in eyes with

reported by Ou et al'
congenital glaucoma.
Based on the previous findings, we adopt the following
practice guidelines on selecting the primary surgery in our
department. Trabeculotomy is the first choice for mild PCG
cases. In cases with moderate severity, CTT is to be performed.
Augmented trabeculectomy will be used in cases with more
severe presentation. Primary AGV was proven suboptimal in
primary cases and is no more advised.
So far, there is no solid agreement regarding the ideal surgical
algorithm after failure of angle surgery as there is wide
distinction in the recommended treatment adopted by various
experienced institutions. Unfortunately, studies prospectively
comparing the options for secondary surgery are deficient,
some recommendations are available based on the limited,
retrospective literature!.
Beck et al”* compared the results of trabeculectomy augmented
with MMC and GDD in pediatric glaucoma before age of
two. The cumulative success rate of GDD was higher than
that of the trabeculectomy group at 12mo (87% versus 36%
respectively). These results are consistent to our results;
where the cumulative success rate in AGV was higher at
12mo compared with augmented trabeculectomy (83% versus
65.5%). However, the difference was statistically insignificant
(P=0.08). The probability of success declined along the follow
up period in both groups with slower rate in Ahmed valve
group compared with the trabeculectomy group.
On the contrary, the Armenian Eye Care Project study™”
reported comparable success rates at 18mo follow-up (88%
versus 86% for the Ahmed valve and MMC augmented
trabeculectomy).
Trabeculectomy in children is frequently confronted with
multiple inherited reasons for failure as the existence of thin
sclera, thick Tenon’s capsule, complexity in recognizing the
limbus as well as the exuberant healing response. Thus, the
use of antimetabolites as MMC or implants as Ologen had
gained much popularity”™. In our study we implemented the
use of Ologen soaked in MMC in some cases with intension
to gain a double effect from both. Dada ez al”” suggested that
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this maneuver offers encouraging short-term control for IOP in
primary open angle glaucoma. Min et al”* found that Ologen
soaked in MMC exerted synergistic effect in precluding
the exaggerated wound healing especially in cases where
encapsulated blebs are more anticipated.

Several published studies favored the selection of GDD in
buphthalmic eyes with very thin sclera or in cases where
conjunctival scarring is pronounced; assuming that the
long-term risk of infection is lower as the bleb is located
posteriorly in GDD"**”". However, GDDs are not hazardless
as they usually require more successive operations than
trabeculectomy (46% vs 13%), especially tube repositioning
or coverage™". In the current study, AGV resulted in more
serious complications than trabeculectomy. Short follow-
up period in our series; may played some role in masking
the well-known long-term hazards of antimetabolites. In our
study, though the difference in the success rate between the
two second surgeries was statistically insignificant (P=0.256);
AGYV proved to be superior on trabeculectomy in severe cases
where the success rate was 87% and 20% in these cases for the
two operations respectively.

Analyzing the preoperative risk factors in the current study;
revealed that age was an independent risk factor for failure
for both second surgeries. Similar results were published
in previous studies suggesting that lower success rates are
predicted after trabeculectomy in younger children”*. Chen

*% found older age to be associated with higher rates of

et al*
survival following secondary AGV. On the other hand, our
results showed that the severity of the condition significantly
affected the success rates in trabeculectomy but not in AGV.
Cyclodestructive procedures performed in refractory
pediatric glaucoma comprise the classic cyclocryotherapy as
well as the recently introduced transscleral and endoscopic
cyclophotocoagulation. Most of the clinicians had preserved
those procedures as a last ditch for treatment after failure of
angle procedure and another consecutive modality of surgery
owing to their common irreversible complications as retinal
detachment, hypotony, loss of vision and phthisis bulbi.
Moreover, it is hard to titrate the exact number of sessions
required to attain IOP control®. In our series, cyclodestructive
procedures were used after failure of the second surgeries
in eyes with very poor VA. Micropulsed transcleral
cyclophotocoagulation, a new modality of cyclodiode laser has
been recently introduced with promising short-term results"".
In our study, five cases were treated with this new modality;
however, their complete follow-up data is not yet attained.
Scrutinizing the results of the second operations drove us to
recommend the use of augmented trabeculectomy in older,
recurrent, milder cases with favorable conjunctival condition;

while implanting AGV in more severe recurrent cases.
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Recurrent cases after primary valve may gain benefit from
exchanging the valve or adding another valve. Cyclodestructive
procedures are reserved as the third line of treatment for more
advanced cases.

To the best of our knowledge, this is the first study in our
community evaluating the results for both the first and the
redo-surgery in PCG. However, the study was restricted by its
retrospective nature, some unavailable data for some cases as
refraction and CD ratio, small number of patients in the redo-
surgery owed to the limit number of the available complete
medical records and lack of the follow-up data for the third
surgery.

In conclusion, meticulous preoperative assessment of the
severity of patients with PCG helps in the selecting the
optimal primary and secondary surgery. For primary surgery,
trabeculotomy is more effective in mild cases whereas; CTT
and augmented SST are appropriate for moderate and severe
cases. AGV proved to be superior to augmented SST in
severe recurrent cases. Cyclodestructive procedures are better
reserved after failure of more than one glaucoma surgery.
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