interventional
radiology

Robotic-assisted interventional

radiology

Jeffrey C. Hellinger, MD, MBA, FACC

nnovations in medical technology aim to

improve patient safety and the quality of

patient care. Robotic technologies in mini-
mally invasive procedures are examples of
these innovations. Currently, robotic-assisted
surgical procedures are performed in several
disciplines, including general, cardiothoracic
and urologic surgery.

Robotic assistance in interventional radiol-
ogy procedures is gaining traction rapidly. An
emerging clinical practice is closely follow-
ing the growth of the robotic interventional
healthcare industry. This industry is focused on
revolutionizing how interventional procedures
are performed.

Currently, robotic assistance can be combined
with ultrasound, magnetic resonance imaging
(MRI), computed tomography (CT), and fluo-
roscopy. The advantages of robotic assistance in
interventional procedures with these modalities
are clear: greater operator precision and control.
This improved accuracy can lead to reduced pro-
cedural time, radiation exposure, recovery time,
procedural complications and mortality. An addi-
tional advantage is remote operator use. Tele-
operation can reduce radiation exposure to the
operator and also afford remote patient access.
The latter could be of value when operator assis-
tance is needed.

Researchers have focused on such areas as
image-guided biopsies, ablations, and endo-
vascular interventions. Robotic-assisted biop-
sies and ablations are performed with a table- or
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patient-mounted robotic device. In a phantom
model assessing needle insertions for CT-guided
biopsies and radiofrequency ablation, Koethe
et al found improved needle-placement accu-
racy with lower needle tip-to-target errors with
the robot assisted platform.' In a recent study of
100 patients undergoing either robot-assisted or
conventional lung biopsy, Anzidei et al found
that procedure duration and radiation dose were
significantly lower in the robot-assisted group,
without a significant impact on biopsy diagnos-
tic performance or complications.? Stoianovici et
al have reported on the development of an MRI-
safe robot for image-guided endorectal prostate
biopsies with 3 degrees of freedom. Researchers
found acceptable accuracy with no deterioration
in image quality or signal-to-noise ratio.>

Endovascular robotic-assisted procedures
are performed with a disposable catheter
inserted percutaneously and then navigated and
manipulated remotely. In 15 patients undergo-
ing robot-assisted diagnostic catheter cerebral
angiography, Lu et al reported accurate catheter
placements with a decrease in operational time
and an absence of operator radiation exposure.
41n 20 illio-femoral arterial systems with ste-
notic-occlusive disease, Bismuth et al reported
successful robot assisted target lesion naviga-
tion and cannulation without adverse events.’ In
5 women undergoing robot-assisted bilateral
uterine artery embolization, Rolls et al reported
safe clinical use and complete technical success
in all patients.6

The disadvantages of robotic interventional
radiology using current technology include
higher procedural costs, longer pre-proce-
dural preparation, and the need for additional
staff. Moreover, the absence of operator intra-
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The Magellan Robotic System (Hansend Medical) in com-
bination with the AlluraClarity Interventional X-Ray System
(Royal Philips, Amsterdam NL) uses advanced technology
to navigate peripheral vessels. The system’s proprietary
robotic catheter technology is designed to deliver stabil-
ity and distal tip control of a catheter and sheath, as well
as robotic control of standard guidewires. When using the
Magellan Robotic System, the physician is seated away
from the radiation source and can perform key elements
of the procedure while seated comfortably in a centralized,
remote workstation.

procedural tactile feedback could lead to vis-
ceral and vascular injuries. With continued
innovation, core costs can be expected to
decrease. Staff education and training will opti-
mize procedural efficiency. Continued research
on tactile feedback and application to robotic
steerable catheters and biopsy systems should
minimize potential iatrogenic injuries.”

As with all innovations in health care, quality
control and assurance measures will be required.
These include guidelines on appropriate use,
technical performance, and physician and tech-
nologist training. Through these measures and
continued research and development, the future
of interventional radiology will be defined by
safe clinical use of robotic technology. During
strategic planning sessions in 2016, interven-
tionalists and healthcare administrators should
embrace this exciting innovation for its ability
to enhance interventional radiology and the care
of patients.
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