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CATARACTS 
By Al Lens, COMT 

 

The human eye comes equipped with a crystalline lens as standard equipment. This lens makes up about 

one-third of the eye’s focusing power when it’s in a relaxed state. In its early years, the crystalline lens can 

change its focus (accommodate) quite dramatically -- about 15 diopters. However, there’s a design flaw 

that results in a gradual decrease in accommodation over the years: The lens is encased inside a thin 

capsule, but it continues to reproduce cells. The new cells are just added to the existing cells because the 

old ones cannot escape the confines of the capsule. 

With each passing year, like a tree, the crystalline lens gets thicker and thicker. And, just like the tree, as it 

gets thicker, it becomes less flexible. Hence, the loss of accommodation. The metabolism of the lens also 

changes over the years, which eventually leads to a loss of clarity. If we think of a window in an old house, 

it is not as clear as a brand new window. The same applies to the crystalline lens – a sixty year old person 

will not have lenses that are as clear as a 10 year old. This slight change in clarity is considered “age 

normal.” 

A cataract is present when there is an opacity in the crystalline lens. There are three types of cataracts: 

Nuclear, cortical, and subcapsular. Nuclear cataracts involve the centre core of the lens and are the most 

common type of cataract. They tend to progress at a very slow rate (over the course of years) and are 

often associated with an increase in myopia (or decrease of hyperopia). The can lead to the ‘second sight 

phenomenon’ where an elderly person who used to wear reading glasses is now able to read without 

corrective lenses (of course, the distance vision then becomes blurry). Cortical cataracts appear in the 

periphery of the lens (which may, or may not, involve the visual axis). Their progression varies anywhere 

from slow to rapid. Lastly, subcapsular cataracts are at the outer edge of the lens – usually posteriorly (at 

the back), but can occur anteriorly (at the front), too. This type of cataract progresses the fastest, 

potentially taking the vision from 20/20 to 20/400 within a matter of weeks. 
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Cataracts can occur at any age. Some are present at birth (congenital), some occur as a result of trauma, 

other eye surgery (e.g., retinal detachment repair), or certain medications (especially corticosteroids), but 

most cataracts are just due to celebrating too many birthdays. Some people will prematurely develop 

cataracts related to aging because of ultraviolet exposure (one of the reasons to wear UV protection) or 

systemic diseases like diabetes. 

In most cases, cataracts will develop in both eyes, but one eye may be affected more than the other. The 

patient who has the start of cataracts will typically complain of glare from lights and needing more light to 

see by. This is similar to having a windshield in a car that needs to be cleaned. They may also complain of 

double vision with one or both eyes, especially when looking at light sources like traffic lights or the moon. 

As the cataract progresses, best corrected vision will begin to diminish. When the vision is affected 

enough to impact the patient’s lifestyle, it is time to consider surgery. 

Cataract surgery has evolved a lot over the years. Up until 1950, there was no intraocular lens to replace 

the crystalline lens when it was removed, so the patients were left aphakic (without a lens). This meant the 

post-operative cataract patient had to wear high plus-powered glasses (known as aphakic glasses) or 

contact lenses. Those who wore glasses would suffer the jack-in-the-box phenomenon – objects suddenly 

appearing ‘out of nowhere’ in the peripheral vision. This is because of the prismatic effect of the high plus-

powered lens that shifts the image outward from the lens, creating a ring scotoma (blind spot) where 

objects can ‘hide.’ Intraocular lenses did not really become popular until the early 80s when they achieved 

FDA approval. 

In the early stages of intraocular lenses, the power of the lens was the same for everyone. If the patient 

had a refractive error before surgery, they would likely have about the same degree of refractive error 

post-operatively. Then the power was estimated based on the pre-operative refractive error – a myopic 

eye would get a lower powered lens, and a hyperopic eye would receive a higher powered lens. In the 

early 1980s, ultrasound became available to measure the axial length of the eye (distance from front to 

back). Combining this measurement with the corneal curvature measured with a keratometer, a formula 

would be used to calculate the lens power based on the desired refractive outcome. 

Newer technology has improved the accuracy of the pre-operative measurements. This has led to the 

development of premium intraocular lenses to improve the visual acuity without corrective lenses post-

operatively. Premium lenses include aspheric, toric, multifocal, and accommodative styles. 

Aspheric lenses help improve the quality of vision, especially at night and in eyes with large pupils. Toric 

lenses are used to decrease or eliminate astigmatism. Multifocal lenses are designed to give combined 

distance and near vision. Patients need to be carefully selected for the multifocal lenses because they 

tend to decrease the overall quality of vision and can cause halos around lights (these side-effects are 

diminishing with each generation of the multifocal lenses). Accommodative lenses have flexible ‘hinges’ 

that allow the position of the lens to vary based on accommodative effort – as the lens vaults forward 

(similar to increasing the vertex distance of a plus-powered lens), the effective power increases to shift the 

focus to objects up close. These have limitations in how much ‘accommodation’ that can be achieved and 

are usually geared more toward an arm’s length rather than normal reading distance. 

 



 

Cataracts - OAC Intracom - April 2019 - Page 3 of 3 

 

Cataract surgery with modern technology is accomplished through a small incision (3 mm or less) at the 

periphery of the cornea. An opening is made in the front of the capsule that encases the lens, then the 

lens is broken up with ultrasound and ‘sucked out’ of the eye (this process is called phacoemulsification). 

The intraocular lens is rolled up inside a lens-loader so it can be inserted in the eye through the tiny 

incision. The lens is ejected from the loader and it unrolls in the eye. The lens is placed inside the capsule 

that previously housed the crystalline lens. Of course, complications may occur during surgery and 

modifications may be required to the procedure. 

 

                

 

 

Contrary to what some people believe, a cataract cannot return. After all, there is no organic lens for 

opacities to develop in. However, the capsule itself can develop opacities, known as posterior capsular 

opacities (some people incorrectly refer to this as a secondary cataract). Treatment for this is to create an 

opening in the back of the capsule using a laser. 

A lot of people are very apprehensive about having cataract surgery because it involves the eye and they 

are worried something will go wrong. Cataract surgery is very successful and the risk of complications is 

very low. Most surgeons will not do cataract surgery on both eyes on the same day, just in case 

something does go wrong. After undergoing surgery on the first eye, the majority of people are excited to 

have the other eye done. Colours tend to be more vibrant, and the typical patient does not realize how 

blurry the vision was or what they’ve been missing until they can see clearly again. 


