
FROM THE DEEP

The Annual ACES/SEE Caribbean Eye Meeting delves into hot topics for anterior segment surgeons and health care professionals.
The 2023 Caribbean Eye Meeting promises to be as engaging as in previous years. This one-of-a-kind meeting, held at the 
JW Marriott Los Cabos Beach Resort & Spa, will gather well-known leaders in ophthalmology to discuss important topics in 
eye care against the beachfront backdrop where the Sea of Cortez meets the Pacific Ocean. The American College of Eye 
Surgeons (ACES) and the American Board of Eye Surgery (ABES) were started in 1989, with ACES as the educational arm. 
Together, ACES, ABES, and SEE share a commitment to the belief that the primary focus for today’s ophthalmologist must, 
and should, be to promote, encourage, and enhance quality ophthalmic surgical care for the benefit of all patients. 

P E A R L S  F R O M  T H E  D E E P :  3 D  V I S UA L I Z AT I O N  S YS T E M  S U R G E RY— O B J E C T I V E  E R G O N O M I C S
By Arjan Hura, MD, and Christopher Riemann, MD

Nearly 50% of ophthalmologists will 
experience musculoskeletal issues during 
their careers, most notably cervical and 
lumbar pathology, due to poor ergonomics 
challenges inherent in the OR and clinic.1-7 
One way to improve ergonomics in the OR 
is to use a 3D heads-up display. 

The Cincinnati Eye Institute and 
the Departments of Neurology and 
Ophthalmology at the University of Cincinnati 
in Ohio conducted a clinical methods study to 
objectively quantify and subjectively expound 
the differences in ergonomics associated 
with 3D screen-based surgery and surgery 
using the oculars of a traditional microscope. 
The objective results of our study showed 
increased muscular fatigue and overall 
activity of the posterior chain postural 
musculature on EMG for all measured 
muscles except for the anterior deltoids and 
right quadratus lumborum when a traditional 
microscope (Leica F40, Leica) was used 
versus 3D heads-up display (Ngenuity 3D 
Visualization System, Alcon; Figure).

The study included four arms, two of 
which were crossover in nature. For the 
non-crossover arms, the surgeon exclusively 
conducted all surgeries for a single day 
using Ngenuity and, on a separate day, 

exclusively with the traditional microscope. 
For the initial crossover arm, surgeries for 
the first half of the day were conducted 
with Ngenuity and then with the traditional 
microscope for the second half of the day. 
The subsequent crossover arm was reversed. 
EMG electrodes were affixed to five muscle 
groups (left and right): the splenius capitis, 
sternocleidomastoid, anterior deltoid, 
upper trapezius, and quadratus lumborum 
muscles. A subjective assessment of the 
level and location of potential discomfort 
was administered every 10 minutes for the 
first 30 minutes of a surgical case followed by 
every 15 minutes thereafter, at the end of each 
surgery, and at the end of each surgical day.

Surgery was performed during the 
COVID-19 pandemic, creating limitations 
with scheduling. For the first crossover 
arm, there was a statistically significant 
increase in median amplitude signals for 
all muscles except for the right anterior 
deltoid and right quadratus lumborum 
when switching from 3D heads-up display 
to a traditional microscope. The greater 
activation of the right anterior deltoid could 
be because the surgeon was in a more 
reclined position, which required his arms 
to be extended in front of him to reach the 
operative eye. The greater activation of the 
right quadratus lumborum when using 3D 
heads-up display could be due to the lateral 
flexion of the spine present when looking at 
the display, which was located 20º to 30º 
to the surgeon’s right side. For the second 
crossover arm, the right anterior deltoid and 
quadratus lumborum again showed greater 
activation when using the 3D heads-up 
display relative to the traditional microscope.

Average EMG amplitude for all muscle 
groups on the first crossover arm 
increased statistically significantly when 
the doctor transitioned from 3D heads-up 
display to the traditional microscope. A 
similar increase was noted on the second 
crossover arm when the doctor transitioned 
from the traditional microscope to 3D 
heads-up display, but it was not statistically 
significant. This suggests a mitigation in 
progressive fatigue throughout the day. 

C O N C LU S I O N
Ergonomics matters. Surgery with a 

3D heads-up display may help surgeons 
sustain longer careers by maximizing 
ergonomic potential. n
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Figure. Proper positioning during 3D heads-up surgery with 
the Ngenuity 3D Visualization System.
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