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The object of this paper is to clarify the feasibility and safety of robot-assisted

laparoscopic cholecystectomy. Acute or chronic cholecystitis is the most common disease

in patients, caused by cholecystolithiasis. Minimally invasive laparoscopic surgery is

often performed for treatment of cholelithiasis. We performed robot-assisted laparo-

scopic cholecystectomy for the treatment of 5 patients with cholecystolithiasis. The

patient underwent laparoscopic cholecystectomy using the ViKY Endo-Control System

(ViKY, EndoControl, Grenoble, France). The robot-controlled laparoscopic holder was

placed at the right axilla. The laparoscopic operation was performed via conventional 4-

port access using the ViKY system with voice activation. All patients were treated

successfully by this robot-assisted laparoscopic procedure, without any complications.

Mean docking time using the ViKY was 16 minutes, mean resection time of the

gallbladder was 62.2 minutes, operative time was 94.6 minutes, and the mean amount of

the blood loss was minimal. Our initial experience demonstrated that robot-assisted

laparoscopy was feasible and safe in patients with cholecystolithiasis, providing patient

advantages. We also discuss the advantages and disadvantages of robot-assisted

laparoscopic surgery.
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Gallstone disease is one of the most common
digestive diseases.1 The prevalence of gall-

stones shows ethnic variability, with rates ranging
from approximately 10% to 15%.2 Large, longitudi-
nal studies of patients with symptomatic gallstones
have shown that 58% to 72% of patients have
persistent symptoms and complications.3,4 Most
patients with symptomatic gallstones are recom-
mended to undergo cholecystectomy to alleviate
symptoms of pain and jaundice and to prevent
complications, such as pancreatitis, cholangitis, and
cholecystitis.5 Laparoscopic cholecystectomy is con-
sidered to be the gold standard for the treatment of
gallstones.6–8

Robot-assisted laparoscopic surgery has been
available since the 1990s, starting with robotically-
controlled laparoscopic holders using AESOP sys-
tem (Computer Motion, Inc, Goleta, California).9,10

Thereafter, ViKY system also came into use in
laparoscopic surgery in 2007 (EndoControl, Greno-
ble, France).11,12 We have adopted use of robot-
assisted laparoscopic cholecystectomy as a further
minimally invasive technique, and discuss the
advantages and disadvantages observed from our
initial experiences.

Materials and Methods

Laparoscopic operation was performed under gen-
eral anesthesia with epidural analgesia by 1 of the
authors. The patient was placed in the supine
position with legs astride and arms opened. The
robotically-controlled laparoscopic holder was
docked into the right lateral surgical rails and
placed at the level of the right axilla for the

laparoscopic cholecystectomy. The robots could be
controlled with voice activation. A Bluetooth ear-
piece (EndoControl) was utilized to aurally control
the platform’s 3 degrees of freedom: in/out, left/
right, up/down. An Olympus 10-mm videolaparo-
scope (Olympus, Viscera Elite, Tokyo, Japan) was
then coupled with the system.

The traditional 4-port access laparoscopic ap-
proach was performed. In brief, a 12-mm trocar
(XECEL, Ethicon Endo-Surgery Inc, Cincinnati,
Ohio) was initially inserted through a 1.5-cm
longitudinal incision via the umbilicus following
CO2 pneumoperitoneum at 10 mmHg pressure. A
10-mm port was placed at the subxiphoidal region.
Two additional trocars (5 mm) were positioned at
the right subcostal area at the midclavicle and
anterior axilla lines. Fig. 1 shows the intraoperative
settings of the ViKY system. A monitor is located in
the upper central portion of the operation bed. ViKY
arm is fixed to the right side of the operation bed.
The ViKY driver of the EndoControl system with a
laparoscope is set in the patient umbilical portion.
The ViKY control unit is placed in the left foot side
of the patient. The ViKY system units consist of
control unit, driver, and surgical arm, as shown in
Fig. 2. ViKY system provides 3 motorized scope
movement; up or down movement, left or right side
movement, and zoom in or out movement, as shown
in Fig. 3.

Laparoscopic cholecystectomy was performed in
a normograde fashion after ligation and cut off of
the cystic artery and cystic duct using the ViKY
EndoControl system. Robot docking time, gallblad-
der resection time, operation time, and blood loss
were evaluated.

Fig. 1 Practical image for setting and

positioning of ViKY EndoControl system

to a patient in the operation room. (A)

Intraoperative photograph from

patient’s foot side view. (B) A monitor is

located in the upper central portion of

the operation bed. ViKY arm is fixed to

the right side of the operation bed. The

ViKY driver of the EndoControl system

with a laparoscope is set in the patient

umbilical portion. The ViKY control unit

is placed in the left foot side of the

patient.
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Case 1: An 83-year-old Japanese man visited our

hospital complaining of right hypochondriac dis-

comfort. Abdominal ultrasonography revealed a

hepatic tumor at the posteroinferior segment of the

liver. Abdominal computed tomography also indi-

cated a solitary hepatic tumor with the characteris-

tics of hepatocellular carcinoma. After ViKY setup, a

pneumoperitoneum was established using the open

technique at the umbilicus. Robot-assisted laparo-

scopic cholecystectomy was completed via the 4-

port fashion prior to partial hepatic resection.

Case 2: A 79-year-old Japanese man suffered from

upper abdominal pain and visited our hospital.

Abdominal ultrasonography and CT revealed gall-

bladder swelling with gallstones. After percutane-

ous transhepatic gallbladder drainage (PTGBD),

robot-assisted laparoscopic cholecystectomy was

performed.

Case 3: A 64-year-old Japanese woman com-

plained of occasionally suffering from epigastralgia

starting 2 years prior to admission. Recurrent

cholecystitis with cholecystolithiasis was diagnosed,

and robot-assisted laparoscopic cholecystectomy

was performed.

Case 4: A 60-years-old woman suffered from

epigastralgia since several years ago and diagnosed

as cholecystolithiasis by abdominal ultrasonography

on general check-up. Laparoscopic cholecystectomy

was performed using a robot-assisted system.

Case 5: A 52-years-old woman was referred to

our hospital for the treatment of cholecystolithiasis.

Robot-assisted laparoscopic cholecystectomy was

Fig. 2 ViKY EndoControl system;

control unit (A), driver (B), and surgical

arm (C).

Fig. 3 ViKY EndoControl system

provides 3 motorized scope movements.

(A) Up or down movement. (B) Left or

right side movement. (C) Zoom in or out

movement.
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performed. All patients’ characteristics were sum-
marized in Table 1.

Results

All robot-assisted laparoscopic cholecystectomies
were performed successfully without additional
port insertion or open conversion. Mean 6 SD of
patient body mass index (BMI) was 24.5 6 1.4.
Mean docking time of the ViKY was 16 6 10.7
minutes. The docking time for each case gradually
decreased with operator experience, and accessibil-
ity could be achieved in approximately 10 minutes.
Increased experience with the ViKY system may
further shorten docking time. No intraoperative
complications were observed. Mean resection time
of the gallbladder was 62.2 6 16.6 minutes, and
operative time was 94.6 6 17 minutes. Fig. 4 shows
the completion times of gallbladder resection, total
operation time, and ViKY docking times. The
resection time in Case 1 was shortest due to having
a normal gallbladder with liver disease. Blood loss
was minimal in all cases. All patients’ postoperative
courses were uneventful.

Discussion

This study demonstrated our initial experience and
feasibility of a new, compact robotic, voice-activated
laparoscope for improvement of laparoscopic guid-
ance during cholecystectomy. This robotic endo-
scope driver contributed to a stable laparoscopic
image in addition to other benefits during laparo-
scopic operation.

First, the robot-assisted system allowed the
outcome of the surgery to be completely dependent
on the operator’s experience and skill. Usually,
laparoscopic operation is performed by an operator,
an assistant, and a laparoscopist. Laparoscopists
tend to be inexperienced surgeons, and require time
to be able to work well with the operator. On the
other hand, if a more experienced surgeon performs
the role of the laparoscopist, the operator must be

attentive to the experienced surgeon. Manual
handling by endoscopist would make the scope
blurring and contact with patient’s organ. These
facts lead to the operator’s increased stress and
fatigue. The ViKY system enables direct, precise,
stable vision control by an operator. Direct control of
the scope makes it possible to perform the proce-
dure easily and reduce operator’s stress and fatigue
on the skilled operator with use of the ViKY system.
A single operator well experienced with the ViKY
system may be perfectly adequate for performing a
procedure.

Second, a ViKY system allows reduction of the
number of attendees required for the operation.
Usually, laparoscopic surgery requires 3 physicians
to perform the operation. Reduction in the number
of required physicians with use of the ViKY system
leads to freeing the operating hands of the scopist
and facilitating increasing quality of operations.
However, in an academic hospital setting that trains
unskilled surgeons, the benefit of this system may
not be particularly applicable.

Third, this system may allow solo surgery. Some
investigators demonstrated the safety and efficiency
of the solo surgery of laparoscopic cholecystectomy
with a robot camera holder.13,14 Although the lack of
procedural advice from the assistant operator may
be an issue, solo surgery may be made possible with
use of robotic advice and announcement of possible
risk during the procedure. Additionally, further
single-port operation may be made possible with
use of this system.

In our experience, we have had no issues
regarding use of this robot-assisted system. Because
the ViKY system is an endoscopic support system
and cannot directly manipulate organs and tissues,

Table 1 Patient characteristics and completion time

Case Age Gender BMI
Docking

time
Resection

time
Operation

time

1 82 M 26.7 32 56 120
2 79 M 27 14 89 121
3 64 F 29.6 14 69 91
4 60 F 18.9 11 55 79
5 52 F 20.1 10 42 62

Fig. 4 Operation, resection of the gallbladder, and ViKY docking

times. Each completion time is gradually shortening by case.
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there is no risk of direct organ or tissue injury.
However, further accumulation of experience is
warranted to assess the safety of this robot-assisted
system. Docking time of the ViKY was 16 6 10.7
minutes, although the number of cases was low.
Further performance of this procedure and accu-
mulation of experience should further shorten the
docking time and better adapt the robot-assisted
system to laparoscopic surgery.

Well experienced surgeons of the robotic system
indicated as an advantage that a good, clear, and
stable view of the operation area was maintained
over a long time period, once achieved by the use of
the robotic camera holder. In contrast, short-term
position changes of the camera made a surgeon
stressful and tedious.13,14 A restriction of the
surgeon’s comfort was also reported as a disadvan-
tage of the robotic system in the laparoscopic
operations.15 Further technical innovations and
surgeon skills are required to overcome these
disadvantages.

A robotic system to guide the camera during
laparoscopic surgery was first introduced using the
AESOP system.9,10 ViKY system also came into use
in laparoscopic surgery in 2007.11,12 There are some
differences between the AESOP and ViKY systems.
In brief, the ViKY system is completely sterilizable
and fits directly on the patient, whereas AESOP
system is nonsterilizable and does not fit directly.
The ViKY system is more compact than the AESOP
system. Both robots can be controlled with voice
activation or foot pedals.

ViKY is a completely sterilizable and reusable
system and its cost approximately amounts to
$80,000. There are no disposable parts for this
system. Use of a reusable trocar, named ‘‘YelloPort
plus,’’ instead of a disposable trocar port, can reduce
the cost of performance of 4-trocar laparoscopic
surgery. Furthermore, use of reusable instruments
can also reduce waste costs. Total costs will be offset
by the accumulation of robotic laparoscopic opera-
tions.

In conclusion, robot-assisted laparoscopic chole-
cystectomy may be a reasonable candidate of
operative method. Further accumulation of cases
and long-term follow-up studies are required to
evaluate this laparoscopic technique.
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