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This case of primary congenital glaucoma (PCG) illustrates the
typical clinical features of this condition, which, if untreated,
results in blindness. In this case, the infant was referred to our
ophthalmology service by a general paediatrician, who was review-
ing her for thyroid and cardiac disease; neither of these conditions
has a known association with congenital glaucoma.

The difficulty in recognising PCG lies partly in its rarity; PCG has
a reported incidence of 1 in 30 000 live births in Australia.2

Congenital glaucoma can also be mistaken for a number of com-
mon, benign conditions: conjunctivitis, corneal injury, in-turning
eyelashes from associated conditions such as epiblepharon (a con-
genital anomaly in which a fold of skin lies across the lower lid
margin), or, as in this case, congenital nasolacrimal duct obstruction.
The significance of our patient’s squint is uncertain, although most
likely it was a result of her deteriorating visual function.

The pathophysiology of PCG appears to be dysgenesis of the
trabeculum or its surrounding structures, which results in
impaired aqueous outflow and increased intraocular pressure
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The first clinical signs of PCG include the triad of blepharo-
spasm, photophobia and excessive tearing. Progressively, the cor-
neas become oedematous, lose clarity, and, if untreated, may
become opaque. Elevated IOP in an immature eye also results in
progressive enlargement of the cornea and sclera, known as
buphthalmos (“ox eye”). Potential for corneal enlargement gener-
ally ceases when the child reaches 3 years of age, although scleral
enlargement can increase beyond this age.3,4 The horizontal
corneal diameter in full-term newborn infants averages 9.8 mm; a
corneal diameter greater than 11 mm is enlarged.5 A horizontal
corneal diameter greater than 12 mm in a 12-month-old child
suggests abnormality.6 Progressive enlargement of the cornea may
also result in horizontal breaks in the basement membrane of the
corneal endothelium (Descemet membrane), known as Haab
striae.3

The mean age of diagnosis is 4.4 months.2 Severe disease is
occasionally observed in neonates, although in its early stages PCG
tends to have few signs. An urgent referral to an ophthalmologist is
required if tearing is associated with photophobia or blepharo-
spasm; the cornea is hazy; or the eye or cornea is enlarged or
asymmetrical. It is important to distinguish PCG from congenital
nasolacrimal duct obstruction: infants with the latter also have
excessive tearing, but, in contrast to PCG, the cornea remains clear,
there is no enlargement of the globe and no photophobia or
blepharospasm. Nasolacrimal duct obstruction is common, typi-

Clinical record

A 4-month-old girl was referred to an ophthalmology clinic in May 2008 
for assessment of a left convergent squint (esotropia). First noticed 3 
weeks previously, the squint had become increasingly prominent. The 
child’s parents had also noted increased watering of the eyes, ascribed, 
by the child’s paediatrician, to congenital nasolacrimal duct 
obstruction.

The infant was born preterm (at 36 weeks’ gestation), and had a history 
of congenital hypothyroidism and a perimembranous ventricular septal 
defect. There was no family history of glaucoma, and no history of 
intrauterine infection or birth trauma.

Examination confirmed left esotropia. The infant’s eye movements 
were full, implying a concomitant squint. Her pupils were reactive to 
light, and with no afferent defects. She was photophobic when her 
pupillary light reflexes were tested. Aversion to light prevented 
assessment of visual function. There was tearing (epiphora) in both 
eyes. The corneas were mildly cloudy and appeared enlarged 
(buphthalmos); the horizontal corneal diameter measured 13.0mm 
in the right eye and 12.5 mm in the left (Figure).

A more detailed examination was performed under general 
anaesthesia. Intraocular pressure (IOP) was elevated at 27 mmHg in 
the right eye and 28 mmHg in the left (IOP reference range [RR] for an 
infant under general anaesthesia, 5–14mmHg).1 The angles were 
open, and the optic nerve cup-to-disc ratio was increased bilaterally 
(0.6; RR for infants, <0.4).

Bilateral primary congenital glaucoma was diagnosed. Treatment 
began immediately with topical ocular antihypertensives and oral 

acetazolamide, and bilateral trabeculotomy was performed in a staged 
manner over the next month.

At follow-up 13 months after diagnosis, ocular antihypertensive agents 
had been discontinued, and IOP was acceptable (16 mmHg bilaterally). 
Horizontal breaks in the basement membrane of the corneal 
endothelium (Haab striae) were present. Although visual outcome 
could not be assessed until the child was older, acuity (measured using 
Teller Acuity Cards) was subnormal bilaterally and worse in the right 
eye (20/380) than in the left (20/190). To treat amblyopia, the left eye is 
currently being patched for 2 hours a day. The patient will be reviewed 
at regular intervals to assess visual function and measure IOP. ◆
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cally innocuous, and frequently resolves spontaneously within the
first 12 months of life. It can be safely assessed and managed by
the primary-care physician.

Diagnosis of PCG relies on IOP measurement. The patient is
usually assessed under general anaesthesia, not only to aid IOP
measurement, but to permit accurate measurement of corneal
diameter and thickness, detection of refractive errors, viewing of
the angle structure and a detailed examination of the optic disc.

Surgery is the first-line treatment for PCG. The two most
common procedures are goniotomy and trabeculotomy, both of
which involve microsurgical dissection of the trabecular mesh-
work, with the aim of increasing aqueous outflow. Ocular anti-
hypertensive agents are an important adjunct to surgery, and are
often used as a temporising measure. Screening for amblyopia and
correction of asymmetrical refractive errors are undertaken until
the child’s vision is developmentally mature to ensure the best
visual outcome achievable for the child. Lifelong follow-up is
often required. With modern treatment, a visual outcome of better
than 6/15 is achieved in up to 79% of cases of PCG; whereas, if
untreated, this condition carries an exceedingly poor visual
prognosis.3,7
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Lessons from practice

• Congenital glaucoma is a sight-threatening differential diagnosis 
in an infant who presents with watering eyes.

• Key clinical features of congenital glaucoma are a cloudy cornea, 
excessive tearing, blepharospasm, photophobia and an enlarged 
globe.

• In infants, corneal size is a surrogate marker of intraocular pressure. 
Enlargement and asymmetry in corneal diameter requires further 
investigation.

• Patients with suspected congenital glaucoma require urgent 
referral to an ophthalmologist. ◆

Normal production and outflow of aqueous humour

Aqueous humour is produced by the ciliary body and passes from 
the posterior chamber through the pupil into the anterior chamber. 
Its outflow path includes the trabecular meshwork, Schlemm canal 
and the episcleral venous system. The proposed pathophysiology of 
primary congenital glaucoma is dysgenesis of the trabecular 
meshwork. ◆
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