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ABSTRACT

Background: Minimally invasive surgery is still at a relatively early
stage throughout the Anglophone Caribbean and robotic surgery has
been largely non-existent. There have been many unique obstacles to
the introduction of robotic surgery in the Caribbean.

Methods: We present a case report to document the initial experience
with the use of the FreeHand surgical robot during gynecologic
operations in Trinidad & Tobago.

Results: Two cases are presented to highlight the use of the FreeHand
robot for gynecologic operations. We outline our experiences
introducing the FreeHand® robotic arm to facilitate minimally invasive
gynecologic surgery in the Caribbean.

Conclusions: The FreeHand® system is a good intermediary between
conventional laparoscopy and a full surgical robot. We believe this
technology can be incorporated into the armamentarium of
gynecologic surgeons in resource-poor nations, once there is
appropriate training and intra-operative mentoring from experts
familiar with the technology.
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INTRODUCTION:

The Anglophone Caribbean is still in the early
stages of its laparoscopic surgery experience since
advanced laparoscopy only gained firm footing
around the year 2010.'-5 The first documented
robot-assisted operation in the English-speaking
Caribbean using the FreeHand® (Freehand 2010
Ltd., Guildford, Surrey, UK) robotic arm was
performed on September 15, 2021 at the Port of
Spain General Hospital in Trinidad & Tobago.¢
Since then, the repertoire of cases has broadened
with several general surgical, vurologic and
hepatobiliary operations using the FreeHand®
system.

To the best of our knowledge, the first
FreeHand® robot-assisted gynecologic operation
in the Caribbean was performed on December 2,
2021 in Trinidad & Tobago. We report our initial
experience to demonstrate that robot-assisted
gynecologic surgery is feasible in this environment
and to share the lessons learned during this
experience.

METHODS:

Trinidad & Tobago is a small island nation with a
population of approximately 1.4 million persons,
located in the Eastern Caribbean.! In this nation,
laparoscopic  gynaecologic  operations  are

performed regularly,”-8 but robotic surgery has
been non-existent before 2021. As a result of a
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public-private  partnership, a FreeHand ®
(Freehand 2010 Ltd., Guildford, Surrey, UK) robotic
arm was made available in Trinidad & Tobago in
2021, but there was poor buy-in by the surgical
community.

In this paper we provide a descriptive case
report on the initial experience using the FreeHand
® (Freehand 2010 Ltd., Guildford, Surrey, UK)
robotic arm to perform laparoscopic gynecologic
operations in Trinidad & Tobago. We also present
a brief review and discuss the lessons learned
during this experience.

CASE REPORTS:

We report two cases in which the FreeHand ®
(Freehand 2010 Ltd., Guildford, Surrey, UK) robotic
arm was used to perform laparoscopic gynecologic
operations. In both cases we used a 12 mm visual
port at the umbilicus. The robotic arm was secured
to the operating table and operated a 10mm
thirty-degree laparoscope through this umbilical
port (figure 1). The 5mm working ports were placed
at varied locations to maximize triangulation for
dissection. The FreeHand® Robotic Arm was fully
controlled by the operating surgeon using an
infrared communication device fixated on a
headpiece (figure 1). The robotic arm provided six
degrees of movement under control of the surgeon
using head motions.

Figure 1: A view of the operative field
during a FreeHand® robot-assisted
hysterectomy. The surgeon wears a
headband to control the robotic arm
via an infrared communicator (arrow).
The robotic arm is seen in situ
controlling the laparoscope via the
umbilical port while the surgeon uses
both hands to control laparoscopic
instruments.
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Our first patient was a 45-year-old woman
with a left hydrosalpinx, multiple uterine fibroids
and a ventral hernia. She underwent Freehand®
robot-assisted left salpingo-oophorectomy,
ventral hernia repair on

myomectomy and

Our second patient was a 43-year-old
woman with a one-year history of chronic pelvic
pain due to uterine fibroids and first-degree uterine
descent. She underwent FreeHand® robotic
laparoscopic ~ hysterectomy, left  salpingo-
oophorectomy and utero-sacral ligament plication

December 2, 2021. The specimens were removed
via a 5cm Phannesteil incision. This operation lasted
120 minutes, with 100mls blood loss. This patient
was discharged from hospital on day-3 post
operation and had an uneventful recovery.

Figure 2: (a) A pre-operative view of the
ventral hernia and (b) hydrosalpinx. (c) A
view of the operative field is seen post-
mesh fixation.

on December 9, 2021 (Figure 3). The procedure
lasted 90 minutes and was associated with less than
100 mls blood loss Postoperative recovery was
uneventful and she was discharged less than 24
hours later.

Figure 3: (a) A pre-operative view of the uterus vx;ith multiple fibroids and (b) view of the operaive field

post-hysterectomy. The vaginal vault was closed with sutures (arrow)
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DISCUSSION:

Minimally invasive approaches to gynecologic
surgery were revolutionized in the year 2000 with
the United States Food and Drug Administration
approval of the DaVinci platform.? Over the past
two decades, surgical robots have been used
increasingly in  a variety of gynecologic
operations.'%-13 The rapid adoption of robotic
gynecologic surgery over conventional laparoscopy
was largely due to increased degrees of freedom
of instrument movement, tremor filtration and
improved three-dimensional optics.10-13  These
advantages franslated into improved clinical
outcomes, including reduced hospitalization, return
to normal activity and overall morbidity.!4-15

But robotic surgery was non-existent in the
Anglophone Caribbean prior to the year 2021,
although it was popular in developed countries.?-13
We previously noted that there were 4 reasons for
the slow adoption of robotic surgery in the
Anglophone Caribbean: (1) manufacturers of
robotic systems were unwilling to invest in the
resource-poor setting, (2) these low-to-middle
income nations were not able to afford expensive
surgical robots, (2) these island nations have
populations that are too small to sustain the
necessary case load and (4) established MIS
surgeons have become fierce opponents of robotics.

Despite these, surgical leaders recognized
the need for technical advancement and we have
been able to overcome most of these obstacles.!8-19
The main reason that distributors were reluctant to
supply robotic equipment to the Caribbean was
that most were low-income countries, including some
of the poorest countries in the Western
Hemisphere.’® From a business perspective, these
companies may have thought that these poor
nations would not be able afford the hardware and
necessary consumables.

However, we were able to identify a
suitable and relatively inexpensive robotic arm and
then engage the distributor to supply the equipment
in the Caribbean. The FreeHand® robotic arm
(Freehand 2010 Ltd., Guildford, Surrey, UK) does
not have the capacity to control surgical instruments
that a full surgical robot such as the da Vinci system
(Intuitive Surgical Ltd., Sunnyvale, California, USA)
would have.!” It is a single robotic arm designed to
control the laparoscope via infrared signals from
the surgeon. However, we found it to be a good
intermediary  between  traditional  multiport
laparoscopy and a full surgical robotic system.

Although the Caribbean region has a large
cumulative population of 7.5 million persons, each
of the 17 independent nations have small individual
populations.® This created the potential for
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insufficient case volumes to make the robot
economically feasible. However, the system has
gained traction since the first case on September
15, 2021,° and has been used for robot-assisted
cholecystectomies, bile duct explorations, liver
resections, pancreatic resections, prostatectomies,
hemi-colectomies, fundoplications and ventral
hernia repairs. It is important to note that we have
achieved cross-specialty stakeholder buy-in so it
can be used for a wider range of cases with larger
volumes. With continued use, we expect that there
will be increased buy in from surgeons as well as
patient demand.

The FreeHand® (Freehand 2010 Ltd.,
Guildford, Surrey, UK) system puts the surgeon in
full control of the visual field, eliminating human
error by the camera person.® We found the steady
and controlled view particularly beneficial in
closure of the vaginal cuff and plicating the
uterosacral ligaments. We found the head
movement to control the robot easy to learn, simple
to perform and not distracting to the surgeon while
controlling the operating instruments. We believe
that the robotic arm can support the ease of
performing other laparoscopic gynecological
surgical procedures since there is a concentrated
field within the pelvis requiring little adjustment.

The FreeHand® (Freehand 2010 Ltd.,
Guildford, Surrey, UK) system was also of value to
us in the “new-normal” pandemic era operating
room because it allowed operations to proceed
with reduced staff numbers, preventing viral
spread. Prior to embarking on these operations, the
surgeons underwent training and received intra-
operative mentoring from experts familiar with the
technology. With these precautions, the surgeon
was able to complete a variety of robot-assisted
laparoscopic gynaecologic operations with a
similar safety profile to conventional laparoscopy.
We hope that our experience will motivate
gynecologic surgeons in the Caribbean to support
further development of robotics.

CONCLUSION:

We have demonstrated that robot-assisted
gynecologic surgery is feasible in the Caribbean.
Although many commercial robots are available,
we believe that the FreeHand® system is a good
intermediary between conventional laparoscopy
and a full surgical robot. Therefore, we believe this
technology can be incorporated into the
armamentarium of gynecologic surgeons in
resource-poor nations, once there is appropriate
training and intra-operative mentoring from
experts familiar with the technology.
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