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ABSTRACT
Background: The primary mode of therapy in children with primary congenital glaucoma (PCG) and mild or no corneal 
edema is goniotomy, which has a high success rate. However, in developing countries, the diagnosis of PCG is usually 
delayed, and corneal cloudiness interferes with goniotomy. Therefore, trabeculotomy may be the best choice in such eyes. 
We compared the short-term efficacy and safety of primary combined trabeculotomy–trabeculectomy (primary CTT) 
with that of non-penetrating deep sclerectomy (NPDS) in managing PCG.
Methods: This prospective, randomized, comparative study included patients with PCG referred to Al-Azhar University 
Hospitals within a 1-year period. Eyes were randomly allocated to one of two groups: eyes in NPDS group underwent 
NPDS, and those in primary CTT group underwent primary CTT. Baseline and frequent postoperative assessments of 
intraocular pressure (IOP), cup-to-disc ratio (C/D ratio), corneal diameter, and axial length were performed for up to 6 
months. The success rates were recorded in both groups.
Results: Forty eyes of 26 patients were included, with 20 eyes allocated to each group. The mean (standard deviation) 
age of all patients was 12.9 (9.5) months, with comparable ages and sex ratios between groups (both P > 0.05). Both 
groups demonstrated a significant reduction in IOP and C/D ratio at each postoperative visit compared to the baseline 
visit (all P < 0.001), with no significant difference detected between the groups (all P > 0.05), except for a significantly 
lower IOP in NPDS group at 1 month (P < 0.05). The corneal diameter and axial length were comparable between 
groups at baseline and remained unchanged at all postoperative visits (all P > 0.05). The groups had comparable success 
rates (P > 0.05). No serious complications were detected.
Conclusions: CTT and NPDS both yielded reasonable IOP control and reversal of cupping in eyes with PCG. We 
observed equal effectiveness of the surgical procedures without major safety concerns. Further large-scale clinical trials 
with longer follow-up periods are needed to verify our preliminary findings.
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INTRODUCTION
Congenital primary open-angle glaucoma is an autosomal recessive hereditary disorder featuring abnormal 
development of the trabecular meshwork with increased aqueous outflow resistance and a subsequent intraocular 
pressure (IOP) increase. Primary congenital glaucoma (PCG) is the commonest type of glaucoma in children 
and accounts for 0.01 – 0.04% of all childhood blindness. Its incidence is 1 in 10 000 to 1 in 20 000 live births in 
developed countries and 1 in 2500 live births in the Middle East [1-4]. It is typically bilateral; however, 25 – 30% 
of the patients may have unilateral involvement [4]. Infants born with a megalocornea (corneal diameter > 12 
mm) are more likely to have PCG [5-7].

The first-line treatment of PCG is mainly surgical, although temporary medical treatment is used to decrease 
the IOP and corneal cloudiness to facilitate diagnosis and surgical procedures. Early surgical treatment is crucial 
in these children to restore and preserve good visual function [4]. The primary mode of therapy in children with 
mild or no corneal edema is goniotomy, which has a high success rate. However, in developing countries, the 
diagnosis of PCG is usually delayed, and corneal cloudiness interferes with goniotomy. Therefore, trabeculotomy 
may be the best choice in such eyes. Combined trabeculotomy–trabeculectomy is an alternative procedure in 
patients with poor trabeculotomy outcomes or in more advanced cases [3, 7].

Trabeculectomy with adjunctive antimetabolites, despite its reasonable success rate in children, is not the 
preferred choice because of its potential complications, and it is reserved for refractory congenital glaucoma 
[4, 8]. Studies have revealed a superior surgical outcome of combined trabeculotomy–trabeculectomy over 
primary trabeculectomy in the treatment of PCG with or without mitomycin-C (MMC) [9-12].

Because of the high success rate of the non-penetrating deep sclerectomy (NPDS) in adults with glaucoma, 
certain glaucoma specialists have considered it as an alternative procedure in PCG. In deep sclerectomy, the 
surgeon creates a partial-thickness flap in the sclera and removes the outer sections of both Schlemm’s canal and the 
trabecular meshwork without opening the eye, leaving a thin trabeculo-Descemet’s membrane. This membrane 
guards against early postoperative hypotony owing to the non-penetrating nature of the procedure [13, 14].

In this study, we compared the safety and efficacy of the primary combined trabeculotomy–trabeculectomy 
(primary CTT) with that of the NPDS in managing PCG.

METHODS
This prospective, randomized, comparative study included patients with PCG who were referred to Al-Azhar 
University Hospitals between February 2022 and February 2023. The study was conducted according to the 
standards of the Declaration of Helsinki and was approved by the Regional Ethical Committee The parents of 
each patient received detailed information about the surgical procedures and the expected outcomes, and they 
provided written informed consent.

We included 40 eyes of 26 consecutive patients with PCG. Eyes were randomly allocated to one of two 
groups: the eyes undergoing NPDS (NPDS group, 20 eyes) and the eyes undergoing primary CTT (primary 
CTT group, 20 eyes). (Figure 1). Randomization was accomplished using computer-generated random numbers 
placed in separate opaque envelopes that were opened by the study investigator [15]. 

PCG was diagnosed under general anesthesia on the clinical basis of increased IOP ( > 21 mmHg), enlarged 
horizontal corneal diameter (in newborns, > 11 mm; in children aged < 1 year, > 12 mm; and in children aged > 1 
year, > 13 mm), corneal haze, cup-to-disc ratio (C/D ratio) of > 0.5, significant intereye asymmetry of cupping 
( > 0.2), or abnormally increased axial length (3 months to 3 years: 19 – 22 mm). Only patients younger than 6 
years with a horizontal corneal diameter of 12 – 14 mm were included in this study [16]. We excluded eyes with 
anterior segment anomalies, secondary glaucoma, or previous anterior segment surgeries.

A single observer performed examinations under general sevoflurane anesthesia using spontaneous 
ventilation [17]. All patients underwent complete preoperative ocular examinations including IOP measurement 
using Tono-Pen XL (Medtronic Solan, Jacksonville, FL, USA), corneal diameter measurement using a caliper, 
gonioscopy using a Koeppe goniolens (17 – 18 mm; Ocular Instruments, Inc., Bellevue, WA) under the operating 
microscope (all included corneas had adequate clarity to perform gonioscopy), optic disc evaluation using direct 
(Keeler, PA, USA) and indirect (Heine, Germany) ophthalmoscopy, and axial length measurement using A-scan 
ultrasonography (Quantel Medical and Lumibird Medical, France). These parameters were reassessed at 1 week, 
1 month, 3 months, and 6 months after surgery.

Postoperatively, eyes were examined using a portable slit-lamp microscope (Handheld Slit Lamp XL-1; 
Rexxam, Shin-Nippon, Japan) and indirect ophthalmoscope (Heine) for evidence of serious complications such 
as endophthalmitis, blebitis, cataract, hyphema, choroidal detachment/effusion, or severe hypotony.
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NPDS was performed under general anesthesia by a single glaucoma surgeon (I.H.E.). A fornix-based 
conjunctival flap was produced following placement of a superior rectus bridle suture using 6-0 silk. The 
superficial scleral flap measured 6 mm × 6 mm and accounted for one third of the scleral thickness. The surgical 
area was thoroughly rinsed with balanced salt solution after a 2-min application of a sponge saturated with MMC 
(0.2 mg/mL) (Naprod Life Sciences Pvt. Ltd., Mumbai, Maharashtra, India). A deep scleral flap measuring 4 
mm × 4 mm was carefully created to expose Schlemm’s canal and reveal trabeculo-Descemet’s membrane. This 
increases outflow facility by 10-fold [18]. The deep scleral flap was then incised to create an intrascleral reservoir. 
The outer layer of tissue was stitched loosely at its back corners to the outer layer of sclera using 8-0 absorbable 
Vicryl sutures. The conjunctiva was subsequently stitched with 9-0 absorbable Vicryl sutures, providing a 
watertight seal. The primary objective of deep sclerectomy is to ensure adequate aqueous drainage through 
the trabeculo-Descemet’s membrane into the intrascleral space, resulting in the formation of a subconjunctival 
bleb [19, 20]. 

Primary CTT was performed under general anesthesia by a single glaucoma surgeon (I.H.E.). After a 6-0 
silk superior rectus bridle suture was placed, a fornix-based conjunctival flap was created. A 4 mm × 4 mm scleral 
flap, partially penetrating the cornea, was created and a sponge saturated with MMC (0.2 mg/mL) was applied 
for 2 min followed by thorough rinsing of the surgical field with balanced salt solution. A 2-mm radial incision 
was made, starting from the bluish area and extending to the white area of the sclera. Schlemm’s canal was then 
externally accessed. The incision was progressively extended until it breached the external wall of Schlemm’s 
canal and allowed the passage of aqueous humor. Schlemm’s canal was dissected using a trabeculotome probe, 
with a 120° dissection in both the temporal and nasal directions. First, a pre-marked deep scleral flap measuring 
1 mm × 2 mm was cut, followed by the creation of a peripheral iridectomy. Two 10-0 Nylon sutures were 
subsequently placed to secure the superficial scleral flap at its back corners. A watertight closure was achieved 
using 9-0 absorbable Vicryl sutures to seal the conjunctival flap.

Postoperative care included topical cyclopentolate HCl 1% eye drops (Plegica; Hikma Pharmaceuticals, 
Egypt) 2 times per day, along with moxifloxacin (Vigamox™;Alcon Inc., Hunenberg, Switzerland) and 
prednisolone acetate 1% (Econopred Plus; Alcon Laboratories, Inc., Fort Worth, TX, USA) eye drops 4 times 
per day for 6 weeks, with gradual tapering of the steroid regimen.

Surgical success was defined as follows: A) complete success was considered an IOP ≤ 18 mmHg without 
anti-glaucoma therapy, B) qualified success was considered an IOP ≤ 18 mmHg with anti-glaucoma therapy, and 
C) failure of surgery was defined as an IOP > 18 mmHg despite maximum tolerated anti-glaucoma therapy.

Figure 1. Patient allocation into non-penetrating deep sclerectomy (NPDS) or primary combined trabeculotomy–trabeculectomy 
(primary CTT) group. Abbreviations: N, number of eyes with primary congenital glaucoma
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Data were analyzed using GraphPad Prism 9 software (GraphPad Software, La Jolla, CA, USA). Normality 
of the data distribution was determined using the Shapiro – Wilk test. Data are presented as means and 
standard deviations (SDs) for continuous variables and as frequencies and percentages for categorical variables. 
Inferential analysis was performed using the chi-square test, repeated-measures analysis of variance (ANOVA), 
the independent-samples t-test, or the paired Student’s t-test when relevant. P-values < 0.05 were considered 
statistically significant.

RESULTS
Forty eyes of 26 patients were allocated to either NPDS or primary CTT group. The groups had comparable 
mean ages and sex ratios (both P > 0.05) (Table 1) and baseline parameters (all P > 0.05) (Table 2). 

We observed significant IOP reductions in either group throughout the study (both P < 0.001) (Table 2). 
Mean postoperative values were within the normal range; thus, we found no clinical value in pairwise comparisons 
between follow-up measurements. In both groups, we detected a significant decrease in the mean IOP at each 
postoperative visit compared with baseline values (all P < 0.001). We observed no significant difference in the 
mean IOP between groups (all P > 0.05), except for a significantly lower IOP in NPDS group at the 1-month 
postoperative visit (P < 0.05) (Table 2). 

We observed a significant C/D ratio reduction in either group throughout the study (both P < 0.001) 
(Table 2). Because all postoperative values were within the normal range, we found no clinical value in pairwise 
comparisons between follow-up measurements. We detected a significant decrease in the mean C/D ratio in 
both groups at each postoperative visit compared with baseline values (all P < 0.001); however, C/D ratio was 
comparable between groups at each visit (all P > 0.05) (Table 2). 

The mean corneal diameter and axial length were consistent in both groups throughout the study, with no 
significant differences between the groups at each visit or between the baseline and follow-up measurements in 
either group (all P > 0.05) (Table 2). 

At the final visit, complete surgical success was detected in 14 eyes (70%) and 12 eyes (60%) in NPDS and 
primary CTT group, respectively. However, 4 eyes (20%) and 6 eyes (30%) in NPDS and primary CTT group, 
respectively, had surgical failure at the final visit. Two eyes (10%) in each group had qualified success (Table 3). 
No serious complications, such as endophthalmitis, blebitis, cataract, hyphema, choroidal detachment/effusion, 
or severe hypotony occurred in this study. 

DISCUSSION
This randomized, prospective, comparative study found comparable efficacies and safety profiles for MMC-
augmented NPDS and MMC-augmented primary CTT in patients with PCG. The only significant difference 
was a significantly lower IOP at the 1-month postoperative visit in NPDS group. At the final visit, a lower mean 
IOP reading in NPDS group did not reach statistical significance. 

Glaucoma is a complex ocular disease and is the second leading cause of blindness worldwide. PCG has 
a variable incidence worldwide, with differing surgical outcomes. Its diagnosis and treatment are challenging. 
Although surgery is the standard therapy for congenital glaucoma, antiglaucoma medications have a minor 
and temporary preoperative role in controlling IOP and clearing corneal edema [16, 21-23]. Goniotomy 
and trabeculotomy are effective in treating early congenital glaucoma with clear corneas; however, primary 
trabeculotomy–trabeculectomy is optimal for advanced disease. Trabeculectomy combined with antimitotic 
medications and glaucoma drainage devices plays a crucial role in treating eyes with glaucoma that is unresponsive 
to other treatments [10, 11]. In our study, 40 eyes with PCG were treated using deep sclerectomy (20 eyes) or 
primary trabeculotomy–trabeculectomy (20 eyes). The age of onset in this study revealed a greater occurrence 
of PCG within the first 6 – 12 months after delivery (65%), a rate consistent with that of a previous report [24].

Table 1. Demographic data of the study participants

Variable Total (n = 40 eyes) NPDS Group (n = 20) Primary CTT Group (n = 20) P-value

Age (m), Mean ± SD 12.9 ± 9.5 16.5 ± 11.3 9.2 ± 5.4 0.2 a

Sex (Boy / Girl), n (%) 22 (55) / 18 (45) 11 (55) / 9 (45) 11 (55) / 9 (45)  > 0.99 b

Abbreviations: m, months; SD, standard deviation; n, number of eyes; %, percentage. Note: a P-value is derived from the 
independent-samples t-test; b P-value is derived from the chi-square test; NPDS Group, eyes with primary congenital glaucoma 
who underwent non-penetrating deep sclerectomy; Primary CTT Group, eyes with primary congenital glaucoma who underwent 
primary combined trabeculotomy–trabeculectomy.
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Table 2. Comparisons of IOP, C/D ratio, corneal diameter, and axial length between study groups

Variable NPDS Group (n = 20) b P-value Primary CTT Group (n = 20) b P-value c P-value 

IOP (mmHg), Mean ± SD 

Pre-operative 29 ± 3.2 - 29 ± 4.0 - 0.5

At 1 week post-op 12 ± 2.1  < 0.001 13 ± 2.1  < 0.001 0.6

At 1 month post-op 15 ± 1.8  < 0.001 18 ± 2.3  < 0.001 0.001

At 3 months post-op 17 ± 3.8  < 0.001 20 ± 4.5  < 0.001 0.06

At 6 months post-op 18 ± 2.9  < 0.001 21 ± 6.3  < 0.001 0.3
a P-value  < 0.001  < 0.001

C/D ratio, Mean ± SD

Pre-operative 0.5 ± 0.1 - 0.5 ± 0.2 - 0.7

At 1 week post-op 0.3 ± 0.1  < 0.001 0.3 ± 0.1  < 0.001 0.6

At 1 month post-op 0.3 ± 0.1  < 0.001 0.3 ± 0.1  < 0.001 0.07

At 3 months post-op 0.3 ± 0.1  < 0.001 0.3 ± 0.1  < 0.001 0.11

At 6 months post-op 0.3 ± 0.1  < 0.001 0.3 ± 0.1  < 0.001 0.08
a P-value  < 0.001  < 0.001

Corneal diameter (mm), Mean ± SD

Pre-operative 14 ± 0.9 - 14 ± 0.8 - 0.2

At 1 week post-op 14 ± 0.9 0.08 14 ± 0.8 0.08 0.1

At 1 month post-op 14 ± 0.9 0.08 14 ± 0.8 0.08 0.1

At 3 months post-op 14 ± 0.9 0.08 14 ± 0.8 0.08 0.11

At 6 months post-op 14 ± 0.9 0.08 14 ± 0.8 0.08 0.35
a P-value 0.8 0.8

Axial length (mm), Mean ± SD

Pre-operative 23 ± 1.3 - 23 ± 1.7 - 0.55

At 1 week post-op 23 ± 1.3 0.07 23 ± 1.7 0.07 0.57

At 1 month post-op 23 ± 1.3 0.07 23 ± 1.7 0.07 0.73

At 3 months post-op 23 ± 1.3 0.07 23 ± 1.7 0.07 0.73

At 6 months post-op 23 ± 1.3 0.07 23 ± 1.7 0.07 0.85
a P-value 0.9 0.9

Abbreviations: IOP, intraocular pressure; C/D ratio, cup-to-disc ratio; n, number of eyes; mmHg, millimeter of mercury; SD, 
standard deviation; post-op, post-operative visit; mm, millimeter. Note: P-values < 0.05 are shown in bold; a P-value is derived from 
the repeated-measures analysis of variance (ANOVA); b P-value is derived from the paired Student’s t-test comparing each post-
operative value with baseline in NPDS or primary CTT Group; c P-value is derived from the independent-samples t-test comparing 
NPDS versus primary CTT group at each visit; NPDS Group, eyes with primary congenital glaucoma who underwent non-
penetrating deep sclerectomy; Primary CTT Group, eyes with primary congenital glaucoma who underwent primary combined 
trabeculotomy–trabeculectomy.

Table 3. Comparison of surgical success rates between study groups 

Success rates NPDS Group (n = 20) Primary CTT Group (n = 20) P-value a

Complete success rate, n (%) 14 (70) 12 (60 )

0.7Qualified success rate, n (%) 2 (10) 2 (10 )

Rate of failure, n (%) 4 (20) 6 (30)

Overall success rate, n (%) 16 (80) 14 (70) -

Abbreviations: n, number of eyes; %, percentage. Note: a P-value is derived from the chi-square test; NPDS Group, eyes with primary 
congenital glaucoma who underwent non-penetrating deep sclerectomy; Primary CTT Group, eyes with primary congenital 
glaucoma who underwent primary combined trabeculotomy–trabeculectomy.
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The sex distribution in our study was approximately equal (55% boys and 45% girls), which is consistent 
with the findings of Yassin et al. [25], who reported a similar sex distribution of 53% boys and 47% girls among 
patients with PCG [25]. However, other studies in patients with PCG found that boys outnumbered girls by a 
ratio of 3:2 [24, 26]. In our study, nearly two thirds of patients had bilateral involvement, which is consistent with 
other reports indicating a higher frequency of bilateral disease [26, 27]. However some studies demonstrated an 
equal distribution of bilateral and unilateral cases [28].

In eyes that underwent NPDS, the mean (SD) IOP decreased significantly from 29 (3.2) mmHg at baseline 
to 18 (2.9) mmHg at the end of follow-up, reflecting an approximated 38% reduction between the baseline and 
final measurements. However, in eyes that underwent primary CTT, the mean (SD) IOP decreased from 29 
(4.0) mmHg at baseline to 21 (6.3) mmHg at the end of follow-up, representing a reduction of 27.6% from the 
baseline reading. This finding is similar to that of Yassin et al. [25], who demonstrated a 32.9% decrease in IOP 
following trabeculotomy and the combined trabeculotomy–trabeculectomy [25]. 

At the final visit, we detected complete surgical success in 70% and 60% of eyes with PCG in NPDS and 
primary CTT group, respectively. Qualified success was achieved in an approximated 10% of eyes in each group, 
and surgical failure occurred in 20% and 30% of eyes in NPDS and primary CTT group, respectively. The overall 
success rates were 80% and 70% in NPDS and primary CTT group, respectively. Papadopoulos et al. [26] 
observed that 94% of their patients with PCG experienced a drop in IOP to 21 mmHg or less after 12 months 
of follow-up. Among these patients, 34% required drug therapy, while 60% required no medications [26]. 
Mandal et al. [29] reported complete surgical success in 77.5% of PCG cases without antiglaucoma therapy, 
and when antiglaucoma medication was used, an 80.8% success rate was achieved [29]. Early diagnosis and 
surgical intervention for children with PCG could have led to a higher success rate in our study. In addition, 
the use of topical IOP-lowering eye drops before and after surgery in patients with IOP > 18 mmHg could be a 
contributing factor.

Zhang et al. [30] reported a success rate of 56.8% with and without antiglaucoma therapy when comparing 
different glaucoma surgeries in patients with PCG. Mohammedsaleh et al. [7] reported that IOP was controlled 
with antiglaucoma therapy in 88.88% of their cases; however, IOP was controlled without therapy in 11.11%. 
Farid et al. [31] achieved overall success in 72.7% and qualified success in 18.1% [31]. Al-Obeidan et al. [32] 
evaluated the safety and success rate of NPDS in childhood glaucoma. They achieved complete success in 79.7% 
and overall success in 82.4% of their cases, with a reduction in mean (SD) IOP from 31.9 (8.1) mmHg at baseline 
to 16.1 (5.3) mmHg at final visit, postoperatively [32]. Denis et al. [33] studied the effects of NPDS with the 
administration of 5-fluorouracil in 37 eyes affected by congenital glaucoma. They attained a 34% total success 
rate and an overall success rate of 82%. The wide range of success rates achieved in the different studies could be 
attributed to the variable numbers of patients included, different follow-up periods, varying definitions of surgical 
success, and the adjunctive use of antimetabolites. In addition, studies have demonstrated that early surgical 
intervention at the age of 2 – 12 months is associated with good IOP control and visual outcomes [25, 34].

In our study, we observed no significant differences between NPDS and primary CTT regarding IOP control 
or reversal of cupping, which implies that both are safe and effective surgical options for managing congenital 
glaucoma. For 36 months, Elhofi and Helaly [35] followed 80 eyes of 80 children with PCG who underwent 
NPDS or penetrating trabeculectomy under the age of 3 years. At the end of follow-up, they detected a 
comparative postoperative reduction in the IOP and overall success rate, with fewer postoperative complications, 
after NPDS [35]. In contrast, Chiselita reported a lower IOP after trabeculectomy than after NPDS, with a 
lower complication rate in the latter, in adults with primary open-angle glaucoma [36]. Correia Barbosa et al. 
reached a similar conclusion in a group of adults with open-angle glaucoma [37]. This observed difference may 
indicate variable efficacy of the NPDS for different age groups. This must be verified through large-scale studies 
of participants with a wide age range, comparing efficacy of the surgical procedure between eyes with PCG and 
those with open-angle glaucoma.

In this study, the mean (SD) corneal diameters were 14 (0.9) mm and 14 (0.8) mm in NPDS and primary CTT 
group, respectively, and they remained unchanged throughout the study, with no statistically significant difference 
between groups. In agreement with our results, Alsheikheh et al. [38] observed no statistically significant difference 
in the mean (SD) corneal diameter between the baseline (13.1 [0.9] mm) and final visits (13.4 [0.8] mm), and the 
corneal diameter remained constant after the first year of age [38]. Cronemberger et al. [39] observed a significant 
increase in the mean (SD) corneal diameter from 13.45 (1.00) mm at baseline to 13.98 (1.01) mm after surgery 
[39]. Another study demonstrated a significant increase in the mean (SD) corneal diameter from 12.63 (1.83) mm 
at baseline to 13.31 (1.13) mm at the last visit [7]. In our study, corneal diameter remained unchanged, which may 
indicate effective glaucoma control by either of the surgical interventions we used.
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We observed a statistically significant difference between preoperative (0.5) and postoperative (0.3) mean 
C/D ratio in both groups, and it persisted until the final follow-up. The difference between the two groups was 
not significant. Several reports have demonstrated that successful IOP control in children after early surgical 
intervention conferred a higher chance of glaucomatous cupping reversal [7, 40]. However, Mohammedsaleh et 
al. [7] observed no significant difference in the mean (SD) C/D ratio between the initial (0.53 [0.37]) and final 
(0.45 [0.27]) follow-up measurements. In another study, the mean C/D ratio increased in 18 eyes, decreased 
in 19 eyes, and was unchanged in 24 eyes at the last follow-up visit [38]. Zhang et al. [30] also observed no 
significant difference between the preoperative and postoperative mean C/D ratio after trabeculotomy [30]. 

Axial length is an important parameter for diagnosis, long-term monitoring, and visual prognosis of 
congenital glaucoma [41]. An axial length > 20 mm at birth (normal: 16 – 17 mm) or 22.5 mm at 1 year (normal: 
20.1 mm) suggests PCG [34]. Our patients in both groups had a constant axial length throughout the study. 
However, Alsheikheh et al. [38] reported an increase in the mean (SD) axial length, measuring 22.6 (1.8) mm at 
baseline and 24.4 (2.0) mm at the final visit [38]. 

In this prospective, randomized, comparative study, we observed that primary CTT and NPDS both offered 
reasonable efficacy and safety in eyes with PCG, with acceptable IOP control. The primary CTT has a slight 
upper hand in IOP control. The limitations of this study include the restricted number of patients, the short 
follow-up period, and the lack of visual acuity evaluation, as all included children were less than 3 years of age. 
Further large-scale randomized studies with longer follow-up and assessment of visual acuity, visual field testing, 
or other standard measures of visual function with structural changes [42] could provide more robust inferences 
concerning the efficacies of each surgical intervention in managing PCG.

CONCLUSIONS
NPDS and primary CTT yielded comparable outcomes and appear to be safe and efficient surgical alternatives 
in the management of PCG. Further large-scale clinical trials with longer follow-up periods are needed to verify 
our preliminary findings.
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