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By 2030, cataract surgery is poised for a
transformative overhaul, driven by advances in
technology and a shift towards patient-centric care.
This editorial explores the anticipated developments in
cataract surgery, highlighting the role of precision,
efficiency, and sustainability. Key innovations include
the integration of Aurtificial Intelligence (Al) and
Femtosecond laser technology, setting the stage for a
revolutionary patient experience.

The landscape of cataract surgery is set to change
dramatically. Currently, cataract surgery is the most
common ophthalmic procedure, with significant global
and regional increase in the cataract surgical rate
(CSR). Pakistan has almost doubled its CSR to 5307 in
the last two decades.! Over four million cataract
surgeries are performed annually in the United States.
This number is increasing by 3-4% each year and is
projected to reach six million by 2030.2

Biometry, once a complex procedure, will be
simplified through the use of swept-source OCT
biometers equipped with the latest formulas. Modern
IOL calculation formulae, like Barrett Universal 11,
Barrett True-K, Hill RBF, and Kane, are more precise
than previous generations. The revolutionizing role of
artificial intelligence (Al) and machine learning (ML)
in optical biometry will ensure accurate measurements,
further contributing to the overall success of the
surgery.?

The star of these futuristic surgeries will be the
3D-visualization monitor system integrated with Al; a
cutting-edge technology embraced by the majority of
surgeons. This system will not only enhance precision
but also provide an immersive experience for
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surgeons, making the intricate steps of the procedure
more manageable.*

In a bid to further enhance patient well-being, an
emphasis on topical and intracameral anesthesia along
with anterior subconjunctival anesthesia (ASCA) has
gained prominence. Tailored to individual needs, this
approach minimizes the use of local anesthesia,
reducing associated risks and ensuring a quicker and
more comfortable recovery.®

The Femtosecond laser (FSL) technology, such as
LenSx and OptiMedica, enables precise pre-
programmed corneal incisions for astigmatism
correction and improves the accuracy of capsulorhexis
in cataract surgery. This advancement addresses the
technical challenges of manual capsulorhexis,
resulting in better control and refractive outcomes.
Utilizing a unique system like the Gen-2 ALLY, which
combines short pulse lasers for corneal incision and
long pulse lasers for lens fragmentation, the surgery is
enhanced by Al algorithms that analyze real-time data
and provide immediate feedback.®

Premium and accommodating Intraocular Lenses
(10Ls) will become the norm, offering patients a range
of choices for personalized vision correction.” The
need for post-operative drops will become a thing of
the past. In its place, intra-canalicular or intra-ocular
steroid implants along with intracameral antibiotics at
the end of the procedure will be utilized to control
inflammation, providing a drop-less and hassle-free
recovery for patients.®

Al-powered devices can remotely monitor
patients’ recovery by analyzing data from wearables,
tracking visual acuity, intraocular pressure, and other
ocular parameters. This allows for early detection of
complications and timely interventions, leading to
better outcomes. Al also creates personalized
treatment plans, optimizing recovery and minimizing
risks. During surgery, Al algorithms use data from
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various sources to assess the hardness of the lens
nucleus and make real-time decisions about ultrasonic
energy release, providing continuous feedback to
surgeons and refining techniques through machine
learning. These advancements enhance surgical
precision, efficiency, and overall patient outcomes.®

Optimizing surgical instruments through robotics
and haptic feedback systems will enhance surgeons’
precision and control. Automated surgery promises
thorough nucleus and cortex removal, reduced capsule
rupture risk, elimination of surgeons’ hand tremors,
and tactile feedback in semi-automated systems.

Furthermore, the concept of “day surgery suites”
has already gained popularity.

To achieve the envisioned future of cataract
surgery, it is essential to invest in Al, robotics, and
advanced imaging technologies, ensuring their
integration into routine practice. Ongoing training and
education for surgeons and healthcare professionals
are crucial for adapting to these new technologies.
Additionally, educating patients about the benefits and
available options will enhance acceptance and
satisfaction.

The future of cataract surgery in 2030 promises a
holistic transformation, characterized by precision,
efficiency, and patient-centric care. By embracing
technological advancements, the field will redefine the
surgical journey, setting new standards for vision care
and patient outcomes.
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