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Primary open angle glaucoma in the young age is known as The 
Juvenile open angle glaucoma (JOAG) which is a form of primary 
open angle glaucoma (POAG) that presents with elevated IOP in-
traocular pressure between the ages of 4 and 35 years (up to 40 
years of age in other reports). Most cases are inherited as an auto-
somal dominant trait, and therefore, most families may be aware of 
their risk of developing this condition. In spite of IOP elevation, it 
doesn’t usually cause corneal enlargement or Haab's Striae; rather, 
progressive myopia may continue [1]. The mean age at diagnosis 
was 26 ± 9.8 years and the estimated prevalence of JOAG ranges 
from 0.38 to 2 in 100,000 in individuals between 4 and 20 years 
of age [2].

The elevated IOP in JOAG is attributed to an abnormal trabecu-
lar meshwork causing reduced aqueous outflow. Thick compact 
tissue and extracellular deposits in the trabecular meshwork were 
detected in individuals with JOAG [3].

JOAG is inherited in an autosomal dominant pattern with high 
penetrance, of particular importance is Myocilin (MYOC) gene mu-
tations that exceeded 70 and were linked to disease development. 
Pedigrees with JOAG have shown a locus on chromosome 1q21-31 
called GLC1A, that was refined to 1q23-25. Myocilin gene was iso-
lated from the GLC1A locus. Myocilin gene mutations were identi-
fied in up to 36% of individuals with JOAG. Myocilin mutations are 
also present in adult onset POAG with a prevalence of 4%. Myocilin 
gene mutations carriers have a 60 - 100% risk of developing JOAG. 
However, having the gene mutations does not necessarily mean 
that the patient has or will develop the disease. Another gene is 
CYP1B1 (cytochrome P450, family 1, subfamily B, polypeptide 1) 
that predisposes to JOAG. CYP1B1 was found also found in con-
genital glaucoma [4-9].

Regarding the risk factors, JOAG patients had a male preponder-
ance, myopic refraction and severe elevation of IOP [10-13]. Afri-

can ancestry population has a higher prevalence of JOAG. Promi-
nent iris processes were observed in both affected and unaffected 
individuals with JOAG. Mutations of Myocilin are another risk fac-
tor [14]. Bilateral JOAG patients are older, usually with a positive 
family history compared to unilateral JOAG patients [15]. 

JOAG is usually asymptomatic, like POAG, at the time of diagno-
sis. However, symptoms may include blurred vision, ocular pain, 
or decreased visual acuity at later stages. Inquiry about the family 
history of glaucoma is important as well as other history that may 
indicate a secondary glaucoma [15].

Physical examination and findings of JOAG are similar to POAG. 
Exam should include measurement of IOP and central corneal 
thickness as well as the assessment of the anterior chamber an-
gle, optic disc, and visual fields. IOP measurements are done using 
Goldmann Applanation Tonometry or handheld devices such as the 
Tono-pen or I- care may be used. Visual field testing using the auto-
mated static threshold Perimetry is performed whenever possible. 
For younger children, Goldmann visual fields may be used. Despite 
the lack of normative data in young patients, Optical Coherence To-
mography (OCT) might be helpful for monitoring the progression. 
No specific laboratory tests are required [14].

Typically, these patients present optic disc cupping with thin-
ning of the neuroretinal rim and an extremely high IOP, sometimes 
greater than 40 - 50 mmHg. Gonioscopy usually reveals open ante-
rior chamber angles. Other gonioscopic findings includes high iris 
insertion or prominent iris processes. No other ocular anomalies or 
systemic disease are detected. As the disease presents after the age 
of 4 years, there are no signs typically seen in Primary Congenital 
Glaucoma (PCG) such as corneal edema and enlargement or Haab’s 
striae [14-16]. 

Evaluating the radial peripapillary capillary plexus using Opti-
cal Coherence Tomography Angiography (OCT-A) revealed a sig-
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nificant reduction in the capillary density in patients with JOAG. 
(Personal, unpublished data). 

JOAG should be differentiated from late congenital glaucoma 
and secondary glaucomas including steroid-induced, traumatic 
and inflammatory glaucoma. JOAG can be distinguished from late 
congenital glaucoma by the absence of the classic triad of buph-
thalmos, tearing, and photophobia. Additionally, cases with JOAG 
neither show megalocornea nor Descemet’s breaks (Haab’s striae) 
that can be seen in primary congenital glaucoma [14,17].

Primary glaucoma at this young age can be further classified ac-
cording to the age of onset: 1- Early juvenile/Late-onset childhood 
open angle glaucoma. From 2nd year of life till puberty. The condi-
tion resembles primary congenital glaucoma with neither ocular 
enlargement nor congenital ocular anomalies or syndromes. 2- Pri-
mary juvenile glaucoma: usually after puberty [18]. However, there 
is some overlap when it comes to very young patients 2 - 4 years of 
age at the time of diagnosis. 

In an attempt to re-define POAG, Pasqauel has identified the 
African-derived type of OAG. The disease is characterized by early 
onset (demonstrated examples of 32, 34 and 12 year old patients 
at the time of presentation), 80% reduced risk of optic disc hem-
orrhages on examining the optic nerve head, and the familial in-
cidence [19]. The findings are supported by the results of another 
study which screened an Afro-Carib-bean population living just 
south of Miami. Their data revealed that almost 21 percent of peo-
ple between the ages of 20 and 40 had either an IOP ≥ 24 or a cup-
to-disc ratio ≥ 0.7, in at least one eye. This data demonstrated that 
younger people of African descent can indeed develop glaucoma 
[20]. Is that African-derived type of OAG is the same as the classic 
JOAG? A point that needs further investigations. 

Generally, the treatment aims at reducing the IOP starting with 
medical therapy. However, surgery is often required. 

Medical therapy includes carbonic anhydrase inhibitors, pros-
taglandin analogues, beta blockers, and adrenergic agonist. Alpha-
agonists should be used with caution in small children due to ad-
verse side effects such as central nervous system depression; for 
this reason, apraclonidine may be preferable to brimonidine in 
young children with JOAG [14]. Despite the relative safety of apra-
clonidine over brimonidine, adrenergic agonists are better avoided 
in children younger than six years and weighting less than 20 Kgs 
[16]. 

Surgical intervention is often required and should be carried 
out by experienced surgeons. Various procedures have been used 

with varying success rates. Procedures include trabeculectomy, 
non-penetrating glaucoma surgery, trabectome, glaucoma daring 
implants, cycloablation and angle surgery including 360 micro-
catheter trabeculotomy. Also, different combination of techniques 
have been used [16,21-23].

The choice of the procedure is largely dependent upon the con-
dition of the eye, previous interventions and conjunctival scarring. 
In addition to that, the surgeon’s experience plays a great role in 
the decision-making process and surgical outcomes. The earlier 
the diagnosis and the treatment of JOAG, the better the prognosis. 

Controversy exists regarding the priority of trabeculectomy as 
a surgical option for JOAG. Some reports consider trabeculectomy 
as the mainstay for surgical therapy. Tasi and colleagues have an 
intermediate-term cumulative success probability of 73% for the 
mitomycin-c (MMC) treated group and 68% for the control group 
[24]. Pathania and colleagues reported a complete success of 80% 
and a qualified success rate of 96% at five years for trabeculectomy 
without MMC [25]. On the hand, given the younger age range of 
JOAG patients and their life expectancy, it is worth considering an 
alternative to trabeculectomy with antifibrotics, which carries a 
risk of up to 1.2 percent per year of bleb-associated endophthal-
mitis [26].

In conclusion, it is important for clinicians to be familiar with 
JOAG, a glaucomatous optic neuropathy that is usually bilateral, po-
tentially blinding and asymptomatic in most of cases and presents 
before 35 years of age. It is recommended to check IOP as early 
as possible in children, especially those with a family history of 
glaucoma. The IOP is usually very high and the discs are severely 
damaged at the time of diagnosis. The typical features of PCG as 
corneal enlargement and Haab’s striae are absent. Transmission is 
autosomal dominant with high penetrance. Surgical intervention 
is often required. The disease has good prognosis if diagnosed and 
treated early. 

JOAG opens the gates for some questions. What is the role of 
ethnicity in the disease presentation and prognosis? Is the African-
derived type of OAG the same as the JOAG? Is there a genetic link 
between POAG and JOAG? What is the best initial surgical option? 
And how to manage recurrences? 
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