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A Fundamental Examination with Little Change

The slit lamp is the central instrument for examining the anterior
segment of the eye and has served as a standard tool in ophthalmic
practice for more than seven decades. Despite advances in
other areas of the specialty, this device has undergone very few
significant improvements. Slit-lamp examination requires the
ophthalmologist to be physically present with the patient and is,
moreover, an ephemeral observation that is usually not digitally
recorded. Although add-on cameras exist to document the exam,
their use slows down consultations, often produces insufficient
image quality, and cannot be delegated to a technician. These
limitations perpetuate an essential yet inefficient process well
into the 21st century.

Barriers to Telemedicine and Efficiency

The need for the physician to personally perform anterior segment
examinations has major implications for clinical workflows and
access to care. Even diagnostic tests such as fundus photography or
Optical Coherence Tomography (OCT) have long been delegated
to technicians, yet the slit lamp still requires direct specialist
involvement. This limits the number of patients that can be seen
per day and hinders clinic optimization.

Dependence on in-person examination has also slowed the
adoption of tele-ophthalmology. Without a way to examine the
anterior segment remotely, virtual consultations remain minimal
(today, less than 1% of ophthalmic exams are performed via
telemedicine). This gap restricts access in remote areas and in
urgent settings without an ophthalmologist on site. At the same
time, population aging is driving increased demand for eye care
(a projected 24% rise in consultations between 2020 and 2030,
alongside a potential 12% decrease in ophthalmologists during
the same period), making efficiency gains imperative.

Toward Slit-Lamp Automation

The urgency to reinvent anterior segment examination has
led to the emergence of innovative technological initiatives.
Several startups and research projects are aiming to automate
slit-lamp image capture, a long-standing goal that has yet to be
fully achieved. The core idea is to develop devices capable of
systematically and delegably capturing anterior segment images,
allowing a trained technician to perform image acquisition instead
of the ophthalmologist.

Some prototypes already hint at what could be possible: systems
that, once aligned with the patient’s eye and activated with a
single button, automatically scan the anterior segment structures,
capturing a complete sequence of images under different
illumination conditions and angles. The specialist could later
review this visual record at their convenience, navigating through
the exam in any order. Patients themselves could even access
images of their own eyes, along with recorded instructions from
their ophthalmologist, either in the clinic or later from home.

Automating this process opens up new possibilities. On one hand,
it would allow full documentation of the ocular examination,
creating an objective record to compare findings across visits
and facilitate second opinions. On the other hand, by delegating
image acquisition to technical staff, specialists could make better
use of their time. One can envision a network of satellite clinics
where technicians capture these images during routine visits,
after which the ophthalmologist reviews them later, for example
between surgeries, and sends recommendations along with the
recorded exam to patients.

Behind this transformative momentum are clinical leaders and
entrepreneurs who have identified this long-standing gap. For
example, Jan Bonel, president and co-founder of Lightfield
Medical, an ophthalmic technology company, and Dr. John “Chip”
Berestka, a cornea specialist trained at Harvard and Johns Hopkins,
are among the pioneers advocating automation solutions for the
anterior segment. Supported by a strong team of medical advisors,
Lightfield Medical hopes to advance a clear vision: to modernize
the slit lamp and adapt ophthalmic practice to the digital era,
improving both efficiency and accessibility.

Rethinking Examination to Improve Care

Incorporating automation into anterior segment examination
represents a paradigm shift. Rethinking how we examine the
anterior segment of the eye is not merely about modernizing a
century-old instrument; it is about expanding the boundaries of
ophthalmic care. Such an approach has the potential to increase
access, optimize specialist time, and improve quality of care
through more objective data, including data that can be leveraged
by artificial intelligence. Achieving this will require innovation
and adaptation, but in a digital, connected world, it is only natural
that one of the most traditional examinations evolves to continue
fulfilling its mission: preserving vision and ocular health [1-10].
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