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Introduction

Cataract surgeries represent one of the most com-
mon surgical operations performed in Canada and 

worldwide. It is estimated that globally, over 10 million 
cataract surgeries are performed each year1. This num-
ber appears to be increasing, as the number of cataract 
surgeries performed in Ontario more than doubled 
between 1992 and 20042. Needless to say, it is proba-
ble that many of us have had or will have exposure to 
cataract surgery at some point or another. Should one’s 
first exposure to this procedure be as a patient, it is pos-
sible that the history of the technique holds little in-
terest. For some, the complexities of eye-surgery in its 
entirety would be preferred to be left a mystery. How-
ever, the current technique exemplifies the tremendous 
advancements that have been made in surgery, and the 
story of the evolution of this technique is fascinating. 
Even within the past 50 years, the procedure has trans-
formed dramatically and improves visual outcomes of 
millions. Medical therapy has little to no value in the 
management of cataracts, leaving surgery as the only 
option to reverse cataract-induced vision loss. Modern 
day cataract surgeries are relatively safe procedures 
with success rates of 90-95%3. Thus, at the very least, 
this story of advancements in cataract surgical manage-
ment does generally have a happy ending. Let us take a 
step back and review the steps taken to develop such a 
procedure.

Anatomy of the eye and lens

To appreciate the history of cataract surgery, a review 
of basic ocular anatomy is required. The primary func-

tion of the eye is to convert light into nerve impulses, 
which requires light to be focused on the retina. To do 
this, the eye uses two refractive structures. Light first 
enters the eye through the cornea, which forms an an-
terior “window” into the eye and is responsible for 2/3 
of the eye’s refractive power. The lens is responsible for 
the remaining 1/3 of refraction. Cataracts involve the 
opacification of the lens with resultant decrease in vi-
sual acuity.

As shown in Figure 1, the lens is suspended in the 
eye by fibers called zonules. The lens itself consists of 
three distinct layers. The innermost layer is called the 
nucleus. Nuclear cataracts are the most common and 
result from opacification of the nucleus4. The middle 
layer of the lens constitutes the lens cortex. Patients 
with diabetes are at increased risk of developing cor-
tical cataracts5. A third type of cataract is the subcap-
sular cataract, which effects the portion of the lens just 
interior to the capsule, the outermost layer of the lens. 
As we will later see, modern day cataracts involve the 
removal of the nucleus and cortex, while the capsule re-
mains behind to house the new synthetic lens implant. 
However, there were several techniques utilized prior 
to the modern procedure.

Couching
As one may expect, the origins of cataract surgery 

are far from the slick procedure utilized in today’s prac-
tice. After all, phacoemulsification handpieces did not 
exist in 600 BC, when the medical record of cataract 
surgery begins6. Rather, surgeons initially relied on a 
technique called couching, which originated in India. 
In this technique, a needle or other sharp object is used 
to dislodge the lens, such that the cataract no longer 
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obstructs the pathway of light into the eye (Figure 2). 
The dislodged cataract then remains in the vitreous cav-
ity. While this procedure has obvious shortcomings, it 
provided a treatment for an otherwise imminent cause 
of blindness. Individuals would be able to see the faces 
of their families again, albeit from a short distance. As 
one would expect, the technique was associated with 
a myriad of complications, including infections that 
would result in blindness shortly after the procedure 
in a percentage of patients7. Due to a lack of access to 
modern surgical techniques, couching is unfortunately 
still used in some developing Nations8.

Extracapsular Cataract Extraction
There is some evidence that extracapsular cataract ex-
traction (ECCE) began as early as 600 BC by an Indi-
an physician named Shashruta9. However, it is more 
widely accepted that the first ECCE was done in Par-
is by the French surgeon Jacques Daviel in 174710. As 
the name suggests, extracapsular cataract extractions 
involve removal of the cataract while sparing the lens 
capsule. This technique was a significant advancement 
from couching, and at the time of Jacques Daviel had 
a success rate of approximately 50 %11. However, this 
technique was still far from ideal. Daviel’s procedure in-
volved a massive corneal incision (greater than 10 mm). 
For reference, modern-day cataract surgeries involve 
1-3 mm incisions. Daviel would then puncture the lens 
capsule and extract the lens by curettage12. Further ad-
vancements were made to this technique by German 
physician Albrecht von Graefe, who carried out the 
procedure using a much smaller scleral incision. Look-
ing retrospectively, one can’t help but admire the steady 
hands that these medical pioneers must have needed 
in order to perform such surgeries with the equipment 
of their time. After all, modern cataract surgeries are 
done under microscopy to maximise precision and 
safety. The extracapsular technique was replaced brief-
ly by intracapsular cataract extraction (ICCE) for some 
time in the 19th century before re-emerging in the 

1970s13. Intracapsular extractions, which involved the 
removal of the whole lens – M&M shell and all – had 
only temporary popularity. The standard of care quick-
ly reverted back to ECCE with the emerging concept of 
intraocular lens replacement.

Intraocular Lens Replacement
Sir Nicholas Harold Lloyd Ridley, an English ophthal-
mologist, takes much of the credit for the origins of in-
traocular lens (IOL) replacement. But how did Ridley 
see what so many others had missed? Some of the cred-
it must be given to a medical student, Stephen Perry, 
who asked Ridley if he “intended to replace the extract-
ed part of the eye” 14. Later in his career during the sec-
ond world war, Ridley was tasked with treating many 
British Royal Air Force pilots who had sustained ocular 
injuries15. These injuries were predominantly shards of 
glass embedded in the eyes of pilots after bullets shat-
tered the canopies of their planes. Ridley noted that the 
glass, made of polymethyl methacrylate (PMMA), was 
inert in the eye. Thus, the same materials would be used 
by Ridley to insert the first intraocular lens in 194915.

Eureka! We now have our first successful IOL re-
placement. Well, not quite. Although inert, the major 
pitfall of PMMA lenses was that they were rigid, and 
therefore required large corneal incisions in order to 
implant. In today’s practice, most IOL replacements 
are foldable acrylic or silicone lenses, which allow them 
to be delivered through a small corneal incision. An 
option in current IOL implants is the use of multifocal 
lenses, which emerged in the 1990s to 2000s and allow 
for the correction of both presbyopia and ametropia. 
Toric intraocular lenses are commonly inserted today 
for correction of astigmatic refractive errors16.

Modern Phacoemulsification
Modern-day phacoemulsification is an efficient pro-
cedure done under microscopy. Phacoemulsification 
procedures utilize ultrasonic energy in combination 
with mechanical force to break up cataracts and permit 
aspiration. This technique was introduced in 1967 by 
Charles Kelman, an American Ophthalmologist17. The 
technique continues to be the standard of care for cat-
aract management. In modern procedures, after anaes-
thetic is applied and the eye is sterilized, the physician 
makes a small incision (paracentesis) and main corne-
al incision. A viscous substance called viscoelastic, so 
named for its high viscosity and elastic properties, is 
delivered into the eye. The capsule of the lens in re-
moved via continuous curvilinear capsulorrhexis, and 
hydrodissection is used to detach the lens from the sur-
rounding cortex. The cataract is broken up mechani-
cally and with ultrasound, and irrigation and aspiration 

A lens into the past

Figure 1. Schematic of the eye.
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are used to remove the remaining cortex. Viscoelastic 
is again used to create space for the new synthetic lens. 
Finally, the synthetic, foldable lens is delivered and 
aqueous solution is used to induce corneal swelling 
and seal the incisions. Sutures are usually optional in 
this procedure but may be used depending on patient 
characteristics and surgeon preferences.

Alas, our story has reached its end. However, such 
a rapidly evolving technique will surely continue to un-
dergo various changes and advancements. Let us now 
take a brief look at some recent advancements that may 
find their way into practice in the near or distant future.

A Lens into the Future
Cataract surgery continues to be an area of medicine 
that undergoes constant innovation, with regular 
emergence of new techniques that may be safer, faster, 
or more precise. One such example is the femtosecond 
laser, the use of which has increased in recent years. 
The femto laser is most commonly used for capsulor-
rhexis, as some surgeons report it offers more preci-
sion and better patient experience18. However, others 
report the technique as costly and unnecessary. Only 
time will tell whether this technique will become part 

of the standard of care for cataract management. An-
other technique increasing in popularity is intraoper-
ative wavefront aberrometry, which allows surgeons to 
take refractive measurements (both pseudophakic and 
aphakic) during surgery19. These measurements aid in 
power selection and positioning of the IOL implant and 
may offer improved patient post-operative visual acuity. 
One limitation of this technique is the additional time 
during surgery to make these measurements, which 
may contribute to delayed uptake of this technique.

Conclusion
Cataract surgery may be one of medicine’s great-
est breakthroughs, offering a cure for an otherwise 
blinding condition. From couching to phacoemulsifica-
tion, the journey through various techniques for cat-
aract surgical management is unique, and exemplifies 
the innovation and ingenuity of physician-pioneers. 
There is no doubt that current procedures will contin-
ue to undergo improvements and adjustments as new 
technologies become readily available. As physicians 
and medical learners, perhaps all that is required is a 
keen eye.
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Figure 2. Diagram demonstrating couching techniques for cataract management, showing lens dislodgement with a needle (A) and post-operative 
lens position (B).
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