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Evaluating Risk Factors of Glaucoma Following Paediatric Cataract Surgery
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Abstract
The risk of developing glaucoma after paediatric cataract surgery is substantial. A number of risk factors have been associated with the

post-operative development of glaucoma, the most important and consistent one being age at the time of surgery. Glaucoma occurs in up

to one-third of patients who have had cataract surgery at an early age (<9 months), with a particularly high risk when surgery is performed

during the first four weeks of life. The discovery of glaucoma in children <2 years of age often requires additional measurements apart from

the intraocular pressure measurement. Young children have elastic eye bulbs, and an increase in axial length, an increase in corneal

diameter and/or an increase in excavation of the optic disc may be the only indication of glaucoma. The risk of glaucoma after paediatric

cataract surgery continues throughout life, and it is therefore pertinent to perform glaucoma evaluation of these patients during follow-up.
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Glaucoma is one of the most severe complications after surgery for

paediatric cataract, and is reported to occur in up to one-third of these

eyes.1–8 The clinical presentation of glaucoma after paediatric cataract

surgery is largely divided into two subtypes: early-onset secondary angle-

closure glaucoma and secondary open-angle glaucoma. Secondary

angle-closure glaucoma often presents with corneal oedema, distorted

pupil, inflammation and increased intraocular pressure (IOP), whereas

open-angle glaucoma generally presents with more subtle clinical signs

that are undetectable by a hand-held slit-lamp examination at the

beginning. After prolonged increased IOP in both types of secondary

glaucoma, increased corneal diameter, ruptures of Descemet’s

membrane and corneal oedema may be seen in patients <2 years of age.

The pathophysiology of angle-closure glaucoma is probably increased

inflammation, which may be caused by retained lens material and/or

vitreous causing pupillary block. The cause of open-angle glaucoma is

not fully understood, other than the preceding cataract surgery.

Deferred normal maturation of the trabecular meshwork or chronic

inflammation after surgery, perhaps caused by contact with vitreous

body substances, or even the post-operative use of steroids, have been

suggested as causes.9 Open-angle glaucoma may occur months after

primary surgery, but continues to occur >10 years after surgery,2,3,8,10–12

highlighting the importance of continuous follow-up.

Risk Factors
Several risk factors have been suggested to be associated with the post-

operative development of glaucoma after paediatric cataract surgery.

Paediatric cataract appears most frequently as an isolated disease, but

may be associated with other eye malformations and/or systemic

diseases.13–15 Some ocular anomalies, e.g. aniridia, are associated with

both early cataract and an independent risk of glaucoma. Systemic

diseases such as Lowe’s (oculocerebrorenal) or rubella syndrome are

also associated with both cataract and glaucoma development. The

presence of other ocular anomalies, such as microcornea, has been

found in some studies to increase the risk of glaucoma after cataract

surgery.2–5,16 It has been proposed that microcornea may be associated

with a simultaneous malformation of the trabecular meshwork

microstructure that increases the risk of glaucoma.11,17 However, it has

been reported that the majority of cases with both microcornea and

cataract undergo early cataract surgery (<9 months of age),5,8 which

makes the interpretation of a direct association between microcornea

and secondary glaucoma tricky. In fact, age at surgery appeared

exclusively important in studies stratifying by age at surgery.8,18

Certain cataract types have been suggested to be risk factors for post-

operative glaucoma.4,16,19,20 The focus in the literature has been on

nuclear cataracts. Nuclear opacities are with the central position more

likely to cause visually significant cataracts, and nuclear cataracts may

therefore have earlier lensectomy. Early surgery and/or an associated

developmental anomaly of the anterior chamber angle are possible

explanations for the increased risk. It is obvious that cataract surgery

in itself is the necessary event in developing glaucoma in eyes with no

known competing risk factors. Moreover, post-operative complications

with retained lens material, pupillary block or vitreous in the trabecular

meshwork may increase the risk.12,17,19 Further surgeries for secondary

cataract have been found to increase the glaucoma risk by some

authors5,17 but not by others.8,20 The theoretical cause of glaucoma

being vitreous contact with the trabecular meshwork has drawn

Haargaar_edit2.qxp  24/8/09  11:32  Page 27

DOI: 10.17925/EOR.2009.03.01.27



Glaucoma

E U R O P E A N O P H T H A L M I C  R E V I E W28

attention to the surgical technique for paediatric cataracts, including

posterior capsulorhexis and anterior vitrectomy. This technique was

found to be associated with an increased risk of glaucoma in one

study;5 however, as the author argues, posterior capsulorhexis/

anterior vitrectomy was used on almost all patients who were

operated on at the high-risk age of <9 months. In another study, the

surgical technique was no longer significant when adjusting for age at

surgery.8 The role of primary intraocular lens (IOL) implantation in

decreasing21–23 or increasing24–26 the risk of glaucoma has been debated.

Theories for the former effect are that the IOL may prevent vitreous

substances from accessing the trabecular meshwork or that the IOL

provides mechanical support mimicking that of the natural lens.

However, the seemingly protective role of IOL is more likely to be due

to the fact that most children with primary IOL implantation are older

at the time of surgery than children left aphakic.8,18

The most important risk factor for glaucoma after paediatric cataract

surgery is age at surgery.1,5,8,17,18–20,27–29 In one study, early age at detection

was the only significant risk factor for secondary open-angle

glaucoma, but the authors argue that this is because of the close

correlation between age at detection and age at surgery.29 The risk of

glaucoma is higher among children with an age at surgery below nine

to 12 months. The risk is increased seven-fold in children <9 months of

age at surgery compared with children who were older at the time of

surgery.8 Cataract surgery should be avoided during the first four

weeks of life because of a particularly higher risk in this age group.27

The risk of glaucoma after cataract surgery continues to be present

many years after surgery.8,27,29

Diagnosis of Glaucoma
Open-angle glaucoma in children <4–5 years of age may remain

undetected because of difficulties in measuring the IOP in an 

unco-operative child, but also because glaucoma diagnosis may be

difficult in children <2 years of age. In this age group, IOP is not always

clearly increased. Indications of glaucoma are an increase in

excavation of the optic disc with a thinning of the nerve fibre rim, an

increase in corneal diameter with ruptures of Descemet’s membrane

and/or an increase in axial length.30 The increase in axial length is

particularly characteristic in children <2 years of age because of the

elasticity of the young eye bulb. Therefore, it is crucial to measure not

only IOP in these children, but also axial length and corneal diameter,

as well as to perform ophthalmoscopy at every post-operative

examination. Depending on the method of measuring IOP, it is

important to realise that the values measured under general

anaesthesia may be erroneously low. Another fallback is the fact that

the central corneal thickness may be higher in children having had

cataract surgery with or without IOL, which may lead to a

measurement of erroneously higher IOPs.31

Conclusion
It is beyond doubt that a child born with dense bilateral congenital

cataract requires early surgery to avoid amblyopia, probably before

eight to 10 weeks of age.32–34 However, there is a high risk of post-

operative development of glaucoma in children with early surgical

intervention, even >10 years after surgery where the risk is up to

30%.8 The risk is higher among children who are <9 months of age at

surgery, with a seven-fold increased risk compared with children who

are older at surgery, and the risk is very high during the first four

weeks of life. Whether or not the child has a primary IOL or not, they

should have a close follow-up for life with the necessary

examinations appropriate for age performed at each visit. ■
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