Clinical Ophthalmology

Dove

RAPID COMMUNICATION

Utility Of Three-Dimensional Heads-Up Surgery
In Cataract And Minimally Invasive Glaucoma

Surgeries

Hisato Ohno

Ohno Eye Clinic, Asaka, Saitama, Japan

Correspondence: Hisato Ohno
Ohno Eye Clinic, 2-14-18 Nishihara,
Asaka, Saitama 351-0034, Japan

Tel +81 48 424 3733

Fax +81 48 424 5571

Email vitrectman@ohno-eye.com

This article was published in the following Dove Press journal:
Clinical Ophthalmology

Purpose: This study aimed to assess the utility of the three-dimensional (3D) heads-up
visualization system for minimal incision cataract surgery (MICS) and minimally invasive
glaucoma surgeries (MIGSs).

Methods: Toric intraocular lens (IOL) implantation with phacoemulsification and trabecular
microbypass stent implantation in patients with cataract and open-angle glaucoma were
performed using the heads-up 3D visualization system combined with surgical navigation
rather than the conventional microscope.

Results: This procedure was found to have the following advantages: the ability to clearly
observe the anterior chamber angle image without requiring frequent focus adjustment owing
to the extended depth of field and emphasized stereoscopic effect provided by this system
and maintain the surgeon’s posture.

Conclusion: The feasibility and comfort of this system are greater than those of the
conventional microscopic for performing MICS and MIGS.

Keywords: toric intraocular lens, phacoemulsification, open-angle glaucoma

Introduction
Recently, the method of conducting surgery using the three-dimensional (3D)
heads-up visualization system, known as the heads-up surgery (HUS), has been
widely accepted, especially for vitreoretinal procedures. Using digitally assisted
image manipulation on the display, HUS can be comfortably performed even under
conditions such as low-intensity light and extended depth of field at high
magnification.' ™ In addition, multiple data, such as intraoperative optical coher-
ence tomography and operative field view data, can be simultaneously observed on
the display. Consequently, we determined that surgical navigation combined with a
3D heads-up display is the most practical tool for performing minimal incision
cataract surgery (MICS) in clinical settings.*>

Moreover, to ensure a good view of the trabecular meshwork in minimally

invasive glaucoma surgery (MIGS),*’

a gonioprism is used to inspect the
angle. However, the surgeon must have certain experience and skill to achieve
such a view. Based on this, we can consider that the extended depth of field at
high magnification obtained in HUS is preferable for angle inspection using
gonioprism. In this study, we reported the feasibility of HUS for MICS and

MIGS.
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Patients And Methods
Toric intraocular lens (IOL) implantations with phacoemul-
sification and trabecular microbypass stent implantation
(iStent; Glaukos, CA, USA), which is an MIGS, using the
NGENUITY 3D Visualization System with VERION Image
Guided System (Alcon, Fort Worth, TX, USA) combined
with the Leica Proveo 8 microscope (Leica Microsystems,
Wetzlar, Germany) were performed for patients with cataract
and open-angle glaucoma. This implantation was guided by
VERION to achieve precise positioning (Figure 1).
Furthermore, the Ocular Hill Surgical Gonioprism (Ocular
Instruments Inc, Washington, USA) was used to implant
iStent in a conventional manner, in which the microscope
and patient’s face are tilted to achieve a good view of the
anterior chamber angle. In addition, because the 3D display
was placed in front of the surgeon, the surgeon’s posture was
maintained throughout the procedure (Figure 2, Video S1).
Video S1 shows toric intraocular lens (IOL) implan-

tations with phacoemulsification and trabecular micro-
bypass stent implantation, using the NGENUITY 3D

Figure | Toric IOL implantation by NGENUITY 3D Visualization System combined
with VERION image guided system.

Figure 2 In HUS, the surgeon’s posture is maintained even if the microscope and
patient’s face are tilted to acquire a good view of the anterior chamber angle when
using a gonioprism.

Visualization System with VERION Image Guided
System for a patient with cataract and open-angle glau-
coma. The surgeon’s posture is maintained during

surgery.

Results

Compared with the conventional microscopic surgery, cat-
aract surgery and trabecular microbypass stent implanta-
tions were compatible with HUS combined with Verion
image guided system. Moreover, because of the extended
depth of field at high magnification and emphasized
stereoscopic effect provided by this technique, frequent
focus adjustment is not required for trabecular microby-
pass stent implantation, unlike that required when using
the conventional microscope.

Discussion

With HUS, it is possible to process the original image on
the display exactly according to the surgeon’s requests
without compromising image quality. There are several
advantages of HUS such as lower intensity of light
source, exaggeration of the structure and color of the
image, overlay the images, and picture in picture (several
images on the display simultaneously). So far, most
reports of HUS are related to vitreoretinal surgery.'™
However, with all these factors considered, the feasibility
of this procedure is not only for vitreoretinal surgery but
also for other kinds of ophthalmic surgeries. In this study,
we report the feasibility of MICS and MIGS via 3D
platforms that offer good visualization (less need for
focusing and emphasized stercoscopic effect by larger
display), good compatibility with Verion image guided
system, and surgeon’s comfort. HUS was never inferior
to the conventional microscopic surgery in MICS and
MIGS. However, we believe that HUS might have the
potential to change surgical microscopic observation sys-
tem drastically. Further studies and innovation are
required to develop the conventional microscopic obser-
vation system.

Abbreviations

HUS, Heads-up surgery; IOL, Intraocular lens; MICS,
minimal incision cataract surgery; MIGS, minimally inva-
sive glaucoma surgeries.
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