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rare.9 In Dallas, United States of America, Fung et  al. reviewed 
376 eyes of 239 patients, of whom 19% had PCG, 4% had primary 
juvenile glaucoma, 45% had secondary glaucoma (posttrauma and 
aphakia), and 31% were glaucoma suspects.10 From Beijing, Qiao 
et al. evaluated 1,055 patients with childhood glaucoma. Congenital 
glaucoma was the most common subtype (46%), followed by 
traumatic (12%) and aphakic glaucoma (9%).11 A prospective 
study from a tertiary center in South India found that 56% of 
children had primary glaucoma—PCG was the most common 
childhood glaucoma.12 Reported prevalence of PCG varies between 
23 and 80%.5–13 Some studies reported a higher prevalence of 

In t r o d u c t I o n
Glaucoma is an important cause of visual impairment in 
children which is reversible in the early stages and irreversible in 
later stages. Childhood glaucoma is estimated to cause a significant 
percentage of blindness (1.2% in Great Britain, 3% in North Eastern 
India, and 7% in Southern India).1–3 Childhood glaucoma can be 
classified as primary or secondary childhood glaucoma as per CGRN 
Classification (2013).4

Various studies conducted all over the world to determine 
the epidemiology of childhood glaucoma has reported variable 
prevalence, and there were differences in the characteristics of 
various subtypes. In the United Kingdom, Papadopoulos et  al. 
evaluated 99 children and found that 52 had secondary glaucoma 
with an annual incidence of PCG—5.41 in 1,00,000 live births in 
Great Britain and 3.31 in 1,00,000 live births in Ireland.5 In Toronto, 
Taylor et al. reviewed 306 children and found out that the most 
common childhood glaucoma was congenital (38%), followed by 
aphakic glaucoma (20%).6

In Saudi Arabia, Alanazi et al. reviewed 180 patients and found 
that 80% had PCG.7 In China, Fang et  al. reviewed 734 patients 
and found that PCG was the leading subtype (47.55%), followed 
by primary juvenile glaucoma (17.03%) and traumatic glaucoma 
(11.03%).8 In Olmsted county, Aponte et al. reviewed 30 children 
and found the incidence to be 2.29/1,00,000. Secondary glaucomas 
were the most common, while congenital and juvenile forms were 

1,3,4Department of Glaucoma, Dr Shroff’s Charity Eye Hospital (SCEH), 
Delhi, India
2Department of Ophthalmology, Deen Dayal Upadhyay Hospital, 
Delhi, India
Corresponding Author: Kanika Jain, Department of Ophthalmology, 
Deen Dayal Upadhyay Hospital, Delhi, India, Phone: +91 9818018301, 
e-mail: kanikajain024@gmail.com
How to cite this article: Dubey S, Jain K, Pegu J, et  al. Profile of 
Childhood Glaucoma Attending a Tertiary Eye Care Center in Northern 
India. J Curr Glaucoma Pract 2023;17(2):68–74.
Source of support: Nil
Conflict of interest: None

Profile of Childhood Glaucoma Attending a Tertiary Eye Care 
Center in Northern India
Suneeta Dubey1, Kanika Jain2, Julie Pegu3, Saptarshi Mukherjee4

Received on: 05 September 2022; Accepted on: 27 January 2023; Published on: 10 July 2023

Ab s t r Ac t
Purpose: To ascertain the prevalence and clinical features of the various types of childhood glaucoma at a tertiary eye care hospital in Northern 
India.
Materials and methods: Retrospective chart review of all children less than 16 years of age with childhood glaucoma who presented from 1st 
April 2014 to 31st March 2019, who was diagnosed to have any subtype of childhood glaucoma as per Childhood Glaucoma Research Network 
(CGRN) classification and advised appropriate management.
Results: Out of 405 children with childhood glaucoma, 36% had primary glaucoma, whereas the rest had secondary glaucoma. Primary congenital 
glaucoma (PCG) was the most common form of primary glaucoma. Glaucoma associated with acquired conditions was the most common cause 
of secondary glaucoma. Primary glaucoma was mostly bilateral in contrast to secondary glaucoma. The most common age of presentation with 
primary glaucoma was <1 year of age, and in children with secondary glaucoma was 11–16 years. On presentation, 80% of eyes had intraocular 
pressure (IOP) of >20 mm Hg and 70% had cupping of >0.7. Eyes with PCG were primarily managed surgically.
Conclusion: In our cohort, PCG was the most common primary childhood glaucoma. Traumatic glaucoma was the most common secondary 
glaucoma. Since childhood glaucoma is an important cause of visual morbidity in children, its timely diagnosis and prompt management are 
essential to prevent irreversible visual loss.
Clinical significance: Understanding the disease pattern, their presenting features, and the proportion of different types of childhood glaucoma 
can help in planning appropriate eye care services, create awareness and better allocate resources to plan appropriate management strategies. 
Screening programs and counseling of parents should also be strengthened.
Keywords: Childhood glaucoma, Childhood Glaucoma Research Network classification, Primary congenital glaucoma, Primary glaucoma, 
Secondary glaucoma.
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acuity, IOP measurement (by Goldmann Applanation Tonometry 
in older and cooperative children/Perkin’s tonometer in children 
undergoing EUA), anterior segment and posterior segment findings, 
management details. Visual acuity in all the children was assessed 
in our records as fixing and following light for nonverbal children, 
Teller acuity chart, or Snellen chart for verbal children. Evaluation 
under anesthesia was done using Sevoflurane in our hospital. For 
all those children in whom the disc couldn’t be seen due to corneal 
edema, findings for glaucomatous changes in the disc were noted 
postoperatively or after IOP was adequately lowered. Few children 
also underwent visual field evaluation whenever possible.

Patients >16 years of age at presentation who were lost to 
follow-up and could not undergo all the relevant investigations or 
with incomplete/lost records were excluded from our study.

Descriptive statistics included mean and standard deviation for 
scale variables. Categorical variables were summarized as percentages. 
All the calculations and charts were generated using Microsoft Excel 
2016 and Statistical package for the Social Sciences version 24.

re s u lts
On a retrospective chart review, 584 eyes of 405 patients were 
found to have childhood glaucoma. The details of the clinical 
characteristics of children with various subtypes of glaucoma are 
given in Table 1. Out of 405 children, 144 children (249 eyes—36%) 
had primary glaucoma, whereas 261 children (335 eyes—64%) had 
secondary glaucoma. No children were glaucoma suspects in our 
study. Out of 144 children with primary glaucoma, 114 children 
(79%) had PCG, whereas 30 children (21%) had JOAG. Glaucoma 
associated with acquired conditions was the most common 
cause of secondary glaucoma in our study affecting 181 eyes of 
160 children (61.3% of all the secondary glaucoma cases). Most 
common causes among the acquired conditions were trauma 
(25.7%), postvitreoretinal surgery (13.8%), retinoblastoma (9.9%), 
and steroid-induced glaucoma (6.1%). Glaucoma following cataract 
surgery was seen in 38 eyes of 28 children (10.7% of all secondary 
glaucoma cases), of which 21 eyes of 15 children had aphakia (5.7%) 
and 17 eyes of 13 children were pseudophakic (4.98%). Glaucoma 
associated with nonacquired systemic/syndromic diseases affected 
17 eyes of 11 children (4.2%). Sturge–Weber syndrome and Rubella 
were the most common syndromic associations seen in our study. In 
glaucoma associated with nonacquired ocular anomalies, 99 eyes of 
62 children (23.7%) were affected, and the majority were iris/corneal 
pathology. The most common corneal pathology was Peter’s 
anomaly, whereas aniridia was the most common iris pathology.

Of the 405 children, 179 children (358 eyes—44%) had bilateral 
involvement, whereas the rest had unilateral glaucoma (226 eyes—
56%). Of the 144 children with primary glaucoma, 105 children (73%) 
and 72 children (28%) out of 261 children with secondary glaucoma 
had bilateral involvement (Table 1).

The total number of males in our study was 277 (68%), while 
females were 128 (32%). Male:female ratio was close to 2:1 in primary 
glaucoma (1.82:1) as well as in nonacquired ocular anomalies 
(2.4%). The male:female ratio was 3.9:1 in secondary glaucoma 
due to acquired conditions, whereas the ratio was 0.8:1 in children 
having glaucoma following cataract surgery. The mean age at 
presentation was 3 months in PCG, 12 years in JOAG, and 11 years 
in uveitis/trauma/steroid induced/postvitreoretinal surgery and 
post-penetrating keratoplasty patients. Mean age at presentation 
in children with secondary glaucoma following retinoblastoma 
was 3.14 years, 6.50 years following retinopathy of prematurity (ROP), 
and 9.4 years in children with secondary glaucoma following cataract 

PCG6,7,11–13 whereas others had a higher number of children with 
secondary glaucoma.5,8–10

Understanding the disease pattern, its presenting features, 
and the proportion of different types of childhood glaucoma can 
help in planning appropriate eye care services and training to 
create awareness and better allocate resources to plan appropriate 
management strategies. To the best of our knowledge, there is no 
such study that evaluates the prevalence and clinical features of 
the various types of childhood glaucomas childhood glaucoma in 
Northern India. This study aims to delineate the profile of childhood 
glaucoma presenting to a tertiary eye care hospital in the region.

MAt e r I A l s A n d Me t h o d s
A retrospective review of medical records of all the children 16 years 
of age with childhood glaucoma who presented to our tertiary 
eye hospital in Northern India from 1st April 2014 to 31st March 
2019 was performed. Subjects who had had adequate Outpatient 
department or one examination under anesthesia (EUA) whereby all 
the relevant investigations of glaucoma would have been done, the 
patient was diagnosed to have any subtype of childhood glaucoma 
as per CGRN classification and advised appropriate management, 
were included for this study. The study was approved by the 
institutional review board, and the study protocol adhered to the 
tenets of the Declaration of Helsinki.

The definition of childhood glaucoma (two or more of the 
following findings) as per CGRN classification4 is:

• Intraocular pressure (IOP) of >21 mm Hg on repeated testing or 
when IOP was <21 in the presence of corneal changes or under 
medications for lowering IOP.

• Optic disk cupping: progressive increase in the cup-disk ratio, 
cup-disk asymmetry of ≥0.2, or rim thinning.

• Corneal findings: Haab’s striae or corneal diameter ≥11 mm in 
newborns, >12 mm in children <1 year of age, and >13 mm at 
any age.

• Progressive myopia or myopic shift coupled with an increase in 
ocular dimensions beyond normal growth.

• A reproducible visual field defect consistent with glaucomatous 
optic neuropathy.

Subcategories of childhood glaucoma as per CGRN classification4 are:
• Primary childhood glaucoma.

• Primary congenital glaucoma (PCG)—neonatal glaucoma 
detected at birth to 1 year)/infantile glaucoma detected 
>1–3 years of life.

• Juvenile open-angle glaucoma (JOAG)—glaucoma in 
children from 3–16 years of age, excluding the categories as 
mentioned in secondary glaucoma or children with typical 
signs of PCG.

• Secondary childhood glaucoma.
• G l au co m a  a s s o c i ate d w i t h  n o n a cq u i r e d o c u l a r 

abnormalities—Peter’s anomaly, Rieger anomaly, and 
aniridia.

• Glaucoma associated with nonacquired systemic 
abnormalities—Down syndrome and Phakomatosis.

• Glaucoma associated with acquired conditions—trauma 
and steroids.

• Glaucoma postcataract surgery (pseudophakic/aphakic).
• Glaucoma suspects.
Following details were noted from medical records—the age at 
presentation, presenting complaints, history of consanguinity, 
family history, laterality, history of the acquired cause, visual 
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visiting our hospital. Positive family history of glaucoma was found 
in 10.42% of the patients (15 patients) with primary glaucoma and 5% 
(13 patients) with secondary glaucoma. Among primary glaucoma, 
positive family history was seen equally in PCG as well as JOAG patients. 
Among secondary glaucoma, association with positive family history 
was seen most commonly in patients with Aniridia, Axenfeld Rieger 
anomaly, and Peter’s anomaly. A history of consanguineous marriage 
was present in seven out of 15 children with primary glaucoma (4.86% 
of patients with positive family history).

In total, 230 eyes (39.4%) had visual acuity better than 20/40, 
10% (59 eyes) had visual acuity between 20/60 and 20/200, 2.2% 
eyes (13 eyes) had visual acuity between 20/200 and counting 
fingers, whereas 6.51% eyes (38 eyes) had hand motions or 

surgery. At presentation, 59 children (14.57%) were ≤12 months of age 
(mean—4.3 ± 2.15 months, median—4.16 months, and range—8 days 
to 8.3 months), 112 children (27.65%) were between 1 and 5 years 
(mean—2.97 ± 1.5 and median—3 years), and 234 children (57.78%) 
were aged between 6 and 16 years (mean—11.23 ± 3.3 and 
median—11 years). The most common age of presentation in children 
with primary glaucoma was <1 year of age (32.64%), and in children 
with secondary glaucoma was 11–16 years (42.15%).

Most common presenting complaints among children with 
primary glaucoma were lacrimation (35.34%), photophobia, and 
diminution of vision, whereas in children with secondary glaucoma was 
a diminution of vision (64%) (Table 2). Of these, 28 children (19.44%) with 
primary glaucoma had already undergone glaucoma surgery before 

Table 1: Clinical characteristics of children (number, laterality, and gender) with various types of childhood glaucoma

Laterality of glaucoma Gender

Diagnosis (as per CGRN classification)
Number of 

subjects
Number of 

eyes
Right eye 
affected

Left eye 
affected

Both eyes 
affected Male Female

Primary glaucoma 144 249 24 15 105 93 51
PCG 114 192 22 14 78 82 32
JOAG 30 57 2 1 27 11 19
Secondary glaucoma 261 335 94 95 73 185 77
Nonacquired ocular anomalies 62 99 9 16 37 37 25
Axenfeld Rieger anomaly/syndrome 7 11 1 2 4 4 3
Peter’s anomaly 18 30 2 4 12 8 10
Ectropion uveae 2 3 1 0 1 0 2
Aniridia 18 33 0 3 15 13 5
Microspherophakia 3 6 0 0 3 2 1
Congenital hereditary endothelial dystrophy 2 4 0 0 2 2 0
Anterior staphyloma 2 2 1 1 0 1 1
Coat’s disease 9 9 3 6 0 6 3
Retinal detachment 1 1 1 0 0 1 0
Nonacquired systemic disease/anomalies 11 17 3 2 6 7 4
Down’s syndrome 1 1 1 0 0 1 0
Marfan syndrome 1 2 0 0 1 0 1
Rubella 2 3 1 0 1 2 0
Sturge Weber syndrome 3 3 1 2 0 1 2
Phacomatoses 1 2 0 0 1 0 1
Rubenstein–Tayabi 1 2 0 0 1 1 0
Stickler syndrome 1 2 0 0 1 1 0
Ectodermal dysplasia 1 2 0 0 1 1 0
Acquired conditions 160 181 77 64 20 128 33
Uveitis 2 3 1 0 1 0 2
Trauma (blunt) 54 54 32 22 0 49 5
Trauma (penetrating) 13 13 5 8 0 9 4
Steroid-induced 16 31 0 1 15 12 4
Retinoblastoma 26 27 11 14 1 20 6
ROP 2 2 1 1 0 2 0
Postvitreo-retinal surgery 36 39 21 14 2 29 8
Post-penetrating keratoplasty 11 12 6 4 1 7 4
Following cataract surgery 28 38 5 13 10 13 15
Aphakic 15 21 2 7 6 6 9
Pseudophakic 13 17 3 6 4 7 6

Total 405 584 24 15 105 278 128

The bold digits are the major headings according to the CGRN classification system, the others are the categories under the bold subheadings 
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the eyes with PCG and 96.5% of those with JOAG had a cupping 
of >0.7:1. In eyes with secondary glaucoma, around 71% had a 
cupping of >0.7:1 whereas 23.6% had no fundus view. In eyes with 
acquired glaucoma, the percentage of eyes with cupping >0.7:1 was 
79.3, 87, 82, 75, and 87% in glaucoma posttrauma, steroid-induced, 
postvitreoretinal surgery, postcorneal surgery, and postpediatric 
cataract surgery, respectively.

Of the 584 eyes, 272 eyes (46.6%) were treated medically, 
282 eyes (48.29%) required surgical intervention, and 30 eyes (5%) 
were treated by laser/cyclodestructive treatment. About 82 eyes 
(14%) were also advised to undergo surgical/cyclodestructive 
procedures. The treatment details are given in Tables 4 and 5. In 
PCG eyes, 135 eyes (70%) underwent a surgical intervention—
the most common being trabeculectomy and trabeculectomy 
(87%), followed by tube implant (10%). Rest 57 eyes (30%) were 
managed medically after the primary surgical intervention was 
done somewhere else or surgery was advised, as in 30 eyes (16%). 
In eyes with secondary glaucoma, 53% were managed medically, 
40% underwent surgery, whereas 7% underwent cyclodestructive 
procedures or peripheral iridotomy. About 13% of the patients have 
further advised a surgery or cyclodestructive procedure. About 67% 
of JOAG eyes, 54% of eyes with nonacquired ocular anomalies, 59% 
with systemic diseases, and 74% of eyes with glaucoma following 

less. Around 244 eyes (41.8%) had recorded vision as fixing and 
following the light.

The details of IOP at the presentation are given in Table 3. About  
20% of the eyes with childhood glaucoma presented with IOP  
≤20 mm Hg (mean—15.63 ± 4.4, median—17, and range—2–
20 mm Hg), whereas 80% of the eyes presented with IOP >20 mm Hg  
(mean—32.80, median—30, and range—21–72 mm Hg).  
Around 70% of the eyes with primary glaucoma and 88% with 
secondary glaucoma presented with IOP >20 mm Hg. In eyes 
with PCG, around 68% of the eyes presented with >20 mm Hg 
(mean—31.78 ± 9.4, median—28.5, and range—21–70 mm Hg), 
whereas in JOAG, 79% of the eyes presented with high IOP 
(mean—29.47 ± 7, median—28, and range—21–50 mm Hg). In 
eyes with glaucoma due to acquired causes, 94% of the eyes had 
a presenting IOP >20 mm Hg (mean—33.97 ± 9.6, median—33.5, 
and range—21–72 mm Hg), whereas 76% of the eyes with glaucoma 
post cataract surgery had IOP >20 mm Hg (mean—30.1 ± 9.5, 
median—32, and range—21–48 mm Hg). Among the acquired 
causes of secondary glaucoma, all the patients presented with IOP 
>20 mm Hg in eyes with glaucoma secondary to uveitis, trauma, 
ROP, and postcorneal surgery.

On fundus evaluation, around 70% of the eyes with childhood 
glaucoma had a cupping of >0.7:1 on presentation. Around 61% of 

Table 2: Presenting complaints in various types of childhood glaucoma

Glaucoma category
Diminution 
of vision (%)

Leucocoria 
(%)

Lacrimation 
(%)

Photophobia 
(%)

Enlargement of 
the eyeball (%)

Squinting 
of eyes (%)

Pain 
(%)

Second 
opinion (%)

Others 
(%)

Primary glaucoma 25.30 10.44 35.34 25.30 8.03 2.01 – 23.69 4.02
PCG 21.35 13.54 45.83 32.81 10.42 1.56 – 18.75 –
JOAG 38.60 – – – – 3.51 – 40.35 17.54
Secondary glaucoma 63.28 9.85 5.37 6.27 2.09 2.09 2.69 15.22 2.69
Nonacquired ocular 
anomalies 

50.51 10.10 15.15 16.16 4.04 6.06 3.03 15.15 3.03

Nonacquired  
systemic diseases 

41.18 11.76 11.76 11.76 5.88 – – 29.41 –

Acquired conditions 69.61 11.60 0.55 0.55 1.10 0.55 3.31 13.26 3.31
Following cataract 
surgery 

76.32 – – 5.26 – – – 18.42 –

Total 47.09 10.10 18.15 14.38 4.62 2.05 1.54 18.84 3.25

Table 3: Presenting IOP and IOP at last follow-up in patients with childhood glaucoma

IOP at presentation IOP at the last follow-up

Glaucoma category ≤20 mm Hg (%)
21–30 mm Hg 

(%)
>30 mm Hg  

(%)
1–10 mm 

Hg (%)
11–20 mm 

Hg (%)
21–30 mm 

Hg (%)
>30 mm 
Hg (%)

Cannot be 
assessed

Lost to  
follow- up

Primary glaucoma 73 (29.32%) 104 (41.7%) 72 (28.92%) 46 (18%) 153 (61%) 9 (4%) 7 (3%) 2 (1%) 32 (113%)

PCG 61 (31.77%) 75 (39.06%) 56 (29.17%) 38 (20%) 112 (58%) 4 (2%) 6 (3%) 2 (1%) 30 (16%)
JOAG 12 (21.05%) 29 (50.88%) 16 (28.07%) 8 (14%) 41 (72%) 5 (9%) 1 (2%) – 2 (4%)
Secondary  
glaucoma 

41 (12.24) 125(37.31%) 169 (50.45%) 43 (13%) 206 (61%) 28 (8%) 10 (3%) 26 (8%) 22 (7%)

Nonacquired ocular 
anomalies 

15 (15.15%) 46 (46.46%) 38 (38.38%) 10 (10%) 59 (60%) 11 (11%) 6 (6%) 4 (4%) 9 (9%)

Nonacquired  
systemic diseases 

6 (25.29%) 6 (35.39%) 5 (29.41%) 2 (12%) 10 (59%) – – – 5 (29%)

Acquired conditions 11 (6.08%) 64 (35.36%) 106 (58.56%) 25 (14%) 111 (61%) 12 (7%) 4 (2%) 21 (12%) 8 (4%)
Following cataract 
surgery 

9 (23.68%) 9 (23.68%) 20 (52.63%) 6 (16%) 26 (68%) 5 (13%) – 1 (3%) –

Total 114 (19.52%) 229 (39.21%) 241 (41.27%) 89 (15%) 359 (61%) 37 (6%) 17 (3%) 28 (5%) 54 (9%)
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18% with a follow-up of up to 1 year (mean—10.07 months), and 
the rest 32% with a follow up of 1–5 years (mean—30.39 months).

dI s c u s s I o n
Various authors have used variable age cutoffs, IOP, visual fields, 
and other criteria to diagnose and monitor response to glaucoma 
treatment. Because of this, the reported prevalence and outcomes 
of the disease are not uniform. Also, there is scant data about 
childhood glaucoma from the northern part of India, especially 
that which conforms to the CGRN classification. Our study aims to 
bridge this lacuna in the understanding of childhood glaucoma 
in the region.

In our study, there were 405 children (584 eyes) with childhood 
glaucoma. The most common subtype of glaucoma in our study was 
found to be secondary glaucoma (64%). Previously, some studies 
have reported a higher prevalence of PCG,6,7,11–13 whereas others had 
a higher number of children with secondary glaucoma.5,8–10 These 
differences may be due to various factors—race, socioeconomic 
status, education, awareness, and availability of healthcare services. 
Also, the major drawback of these studies is that variable definition 
systems/age groups are used for childhood glaucoma. In our cohort, 
secondary glaucoma was found to be the most common subtype. 
This may be because our tertiary care center receives many referrals 
for complicated cases, while primary glaucoma is managed by other 
smaller centers as well in North India.

In our study, the majority of primary glaucoma cases were PCG 
(79%), followed by JOAG (21%). Among the secondary glaucoma 

cataract surgery were managed medically. In secondary glaucoma 
posttrauma, 32 eyes (48%) were managed medically, whereas 
31 eyes (46%) required surgery—the most common being tube 
implantation followed by trabeculectomy. Around eight eyes 
(12%) were also advised surgery/cyclodestructive procedure. In 
steroid-induced glaucoma, 17 eyes (55%) were medically managed, 
13 eyes (42%) underwent surgery, whereas five eyes (16%) were 
advised surgery/cyclodestructive procedure. In children with 
retinoblastoma, 89% underwent enucleation, whereas the rest 
were advised enucleation/chemoreduction as soon as possible. In 
eyes with secondary glaucoma postvitreoretinal surgery, 31 eyes 
(79%) were managed medically, and six eyes (15%) were managed 
surgically—tube implantation being the surgery of choice. In 
12 eyes with glaucoma post-penetrating keratoplasty, seven eyes 
(58%) were managed surgically—tube implantation being the most 
common procedure, whereas three eyes (25%) were managed by 
cyclodestructive procedure.

In PCG and JOAG groups, there was a significant reduction in 
mean IOP postmedical/surgical intervention with 78% (mean—3.1 ± 
5 and range—1–16 mm Hg) and 86% (mean—12.02 ± 5, range—4–
16 mm Hg, and median—3.5 mm Hg) of the eyes respectively having 
IOP ≤ 20 mm Hg (Table 5). In eyes with secondary glaucoma, 13% of 
the eyes had an IOP of ≤10 mm Hg, whereas 61% of the eyes had an 
IOP of 11–20 mm Hg. In total, 74% of the eyes had an IOP ≤ 20 mm 
Hg (mean—13.89 ± 3.45, median—14, and range—2–20 mm Hg) 
after the management of secondary glaucoma. Follow-up duration 
was also variable among various groups, with 49% of the children 
having a follow-up duration of ≤6 months (mean—2.86 months), 

Table 4: Management in various types of childhood glaucoma

Glaucoma category
Medical  

management (%)
Surgical 

intervention (%)
Laser procedure/cyclodestructive 

procedure (%)
Advised surgery/ 

cyclodestructive procedure (%)

Primary glaucoma 95 (38) 150 (60.24) 4 (2) 38 (15)
PCG 57 (30) 135 (70) – 30 (16)
JOAG 38 (67) 15 (26) 4 (7) 8 (14)
Secondary glaucoma 177 (53) 132 (40) 26 (7) 44 (13)
Nonacquired ocular anomalies 53 (54) 34 (34.34) 12 (12.12) 13 (13)
Nonacquired systemic diseases 10 (59) 7 (41.18) – 6 (35)
Acquired conditions 86 (48) 84 (44.41) 11 (6) 22 (12)
Following cataract surgery 28 (74) 7 (18.4) 3 (8) 3 (8)

Total 272 (46.58) 282 (48.29) 30 (5.14) 82 (14.04)

Table 5: Surgical management details in various types of childhood glaucoma 

Glaucoma category
Trabeculectomy 

(%)
Trabeculectomy + 
trabeculotomy (%)

Tube implant 
(%)

Iridectomy  
(%)

Lens extraction 
(%)

Enucleation  
(%) Total

Primary glaucoma 15 (11) 123 (82) 12 (9) – – – 150
PCG 4 (3) 119 (88.15) 12 (10) – – – 135
JOAG 11 (73) 4 (27) – – – – 15
Secondary glaucoma 38 (28) 15 (11.36) 39 (29) 6 (4) 8 (6) 26 (19) 132
Nonacquired ocular 
anomalies 

11 (28) 8 (23.53) 4 (10) 5 (13) 4 (10) 2 (5) 34

Nonacquired  
systemic diseases 

– 4 (57.14) 2 (33) – 1 (17) – 7

Acquired conditions 26 (31) 3 (3.57) 27 (33) 1 (1) 3 (4) 24 (29) 84
Following cataract 
surgery 

1 (14.29) – 6 (85.71) – – – 7

Total 53 (19) 132 (48) 51 (18) 6 (2) 8 (3) 26 (10) 282
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cupping of >0.7:1, thus highlighting visual morbidity associated with 
JOAG, thus making fundus examination in all children who present 
for routine evaluation to an ophthalmologist essential.

In the PCG group, 70% of the eyes were managed surgically. 
Rest 30% was managed medically after the primary surgical 
intervention was done somewhere else or surgery was advised 
(16%). In eyes with secondary glaucoma, 53% were managed 
medically, and 40% underwent surgery. About 13% of the patients 
were further advised of a surgical intervention or cyclodestructive 
procedure. Since PCG is a surgical condition, most of our patients were 
managed by surgical intervention. However, secondary glaucoma, 
even in children, has medical management as the mainstay and 
surgical intervention is advised when medical management is  
not effective/feasible. There was a significant reduction in IOP 
(<20 mm Hg) postmanagement of glaucoma in all the groups—PCG 
(78%), JOAG (86%), and secondary glaucoma (76%) thus highlighting 
the importance of management in these cases.

A major limitation of this study is its retrospective nature. Also, 
there is little data to support the geographic localization of areas 
with a higher prevalence of childhood glaucoma. That said, this 
study has a large sample size, and the CGRN classification, as well 
as the profiling of childhood glaucoma patients at presentation, 
provides a wealth of data for epidemiologists and policymakers 
alike. Given that it is the first study of this nature from Northern 
India, it can aid in the formulation of guidelines for strengthening 
screening programs, as well as the management of childhood 
glaucoma.

In conclusion, understanding the disease pattern, its 
presenting features, and the proportion of different types of 
childhood glaucoma can help in planning appropriate eye care 
services, creating awareness, and better-allocating resources to 
plan appropriate management strategies. Screening programs 
and counseling of parents should be strengthened, especially in 
conditions that predispose to secondary glaucoma in children.
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