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Cataract surgery is one of the most commonly-performed surgeries in the world, providing benefits to
patients1 and society as a whole2. Despite technological advances in intraocular lenses (IOLs) to
correct spherical aberrations3, presbyopia and astigmatism4, there are still cases where IOLs need to

be explanted due to opacification of their materials5.

Since the introduction of intraocular lenses by Ridley in 1949, the manufacturing process of biomaterials
has improved continuously. Since 1999 the literature began to report cases of opacification and calcification
of implanted IOLs, a problem that used to be considered rare6.

Although it is not a common complication of surgery, IOL opacification is highly relevant because it is a
major cause of explantation due to symptoms such as glare and low visual acuity7.

Over the years many articles have been published reporting cases of early or late opacification, with
varying presentations and in IOLs of different materials. Neuhann thus proposed a classification based on the
three main types of calcification: primary calcification, which is inherent to the IOL itself and is related to its
manufacture and/or storage; secondary calcification, which is due to environmental conditions and factors
related to the patient; and false-positive or pseudo-calcification, where other diseases are misdiagnosed as
calcification6.

Based on many literature reports, it has been noted that opacification can occur in different ways depending
on the time period and the IOL materials. During surgery, opacification is usually caused by precipitation of
crystalline deposits on the IOL’s surface, which can be related to the viscoelastic substance or the balanced
saline solution used in the procedure. In the immediate postoperative period there are reports of silicone
IOL opacification due to hydration and also due to the interaction of hydrogel material with dyes or the
viscoelastic used during surgery. In the late postoperative period, most reports are related to silicone and
hydrophilic acrylic IOLs8, 9.

Laboratory tests show that the opacification of explanted hydrophilic acrylic IOLs is mostly caused by
precipitation of calcium and phosphate on and/or within the IOL10. The aetiology of such calcification has not
yet been fully understood and may be related to the manufacturing process and even to diseases the patient
has. However, other processes may be involved in IOLs made of different materials, such as excessive inflow
of water in hydrophobic materials, direct discoloration caused by dyes or medications, and even slow and
progressive degradation of the biomaterial8.

Over the years, the IOLs most commonly explanted due to opacification were: Hydroview (Bausch &
Lomb), MemoryLens (Ciba Vision), SC60B-OUV (Medical Developmental Research), and Aqua-Sense
(Ophthalmic Innovations International)11. Despite histochemical and microscopic studies conducted in
specialised laboratories, the aetiology of IOL opacification and/or calcification is still unclear, and the subject
continues to be studied by many researchers around the world.

One reason for concern is the failure to recognise IOL opacification, which can lead an ophthalmologist
to perform inappropriate therapeutic procedures such as posterior capsulotomy with Nd:YAG laser. This would
make IOL explantation and implantation a new IOL in the capsular bag more difficult, in addition to subjecting
the patient to an unnecessary procedure which is not exempt from complications12.
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In order to achieve the goal of providing excellent results to physicians and patients, manufacturers and
researchers continue to work on improving the technology used to manufacture and design IOLs, so that
cases of IOL opacification will one day become a thing of the past.
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