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of wrist arthroscopy to resect synovial cysts [4]. Secondly, the 
procedure was performed by a robot-assisted installation of 
wrist arthroscopy to check the loss of synovial cysts Figure 1.

A Free Hand® device (OR Productivity™, London, UK) has 
been connected to an arthroscopic 2D camera 2.4mm. An IR 
radiation emitting device was placed on the operator’s head. An 
IR receiver was placed above the monitor to the arthroscopy 
column. Some movements of the operator’s head were 
programming commands. The arm guided by IR sensor (top, 
bottom, right, left, and zoom) for example, to move the camera to 
the ulnar side, the surgeon should move his head towards right 
meanwhile his head is being tracked by an infra-red camera that 
translates this movement into a lighting arrow. Once the arrow 
turned on towards the desired direction, the surgeon validates 
the action with  a foot pedal. The surgeon has to push the pedal 
again to activate the movement and hold it as long he wants to 

Abstract
The purpose of this study was to test the use of an arm guided 

by an infrared sensor to move the endoscopic camera in wrist 
arthroscopy. Three synovial cysts resections were performed 
arthroscopically using the “hands-free camera” technique using the 
Free Hand® device (OR Productivity ™, London, UK). In 3 cases, 
the advantage was to free the 2 hands of the operator. Among the 
disadvantages, the time of surgery was longer, the operator had to 
make mental images rotations to orient the camera in space, and the 
steric bulk of the device caused friction with the instruments in the 
positions extremes. Overall, our results show that if the “hands-free 
camera” is not used in the state in wrist arthroscopy, its adaptation 
would have the advantage of freeing the two hands of the operator.
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Introduction
Robotics is used in many surgical disciplines. In arthroscopic 

surgery, a single anatomical work reported an experience of 
using a robot at the knee to drill transosseous tunnels as part of 
the repair of the anterior cruciate ligament [1]. Robot-assisted 
arthroscopy gives the surgeon two main advantages, image 
stabilization, and hands-free for instrument manipulation. No 
clinical experience of robot-assisted wrist arthroscopy has yet 
been reported in the literature. The Free-Hand® device used 
in laparoscopic surgery to manipulate the endoscopic camera 
with head movements to free a hand of the operator [2,3], seems 
transposable in arthroscopic surgery of the wrist.

The purpose of this study was to test the use of the Free-
Hand® device for guiding the camera in wrist arthroscopy.

Material and Methods
Three arthroscopic wrist surgeries were performed using the 

technique “hands-free camera.” It was in the 3 cases of resection 
of synovial cysts, 2 dorsal scapholunate and 1 palmar. Initially, the 
operation was performed according to a conventional installation 

Figure 1: Installing a robot-assisted wrist arthroscopy. On the left, the 
operator wears on his head an infrared transmitter. To the right on the 
monitor is a sensitive infrared sensor to certain head movements (up, 
down, right, left, and zoom). Note here a programming movement to 
the left (arrow). In the center, the endoscopic camera is attached to a 
powered articulated arm. Here, the camera will move to the left when 
the operator has confirmed the intention of movement by pressing a 
pedal with a foot.
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make the movement. The camera is displaced by an articulated 
arm which is dressed with a sterile drape. 

Results
In all 3 cases, surgical treatment of the cyst was performed 

successfully by conventional arthroscopy.

Quantitatively, the average total procedure time was 55 
min. The average duration of the first step under conventional 
arthroscopy was 24 min. The average duration of the second step 
in robot-assisted arthroscopy was 31 min Table 1.

Qualitatively, in the first step the operator had to use one 
hand to hold the optics and the other to hold an instrument. In 
the second step, the operator could use both hands to hold each 
instrument Video 1. The device allowed a stable image acquisition 
and an accurate and soft displacement of the optics. Because of 
steric hindrance, one of the operator’s hands came into conflict 
with the Free Hand® device Figure 2. The Free Hand® being 
programmed to laparoscopic surgery, an arthroscopic camera 
was placed on a different plane, asking the operator a rotation of 
mental images for correct orientation in space. 

Discussion
We were able to evaluate the Free Hand® device during 

wrist arthroscopic surgery. The main advantages were image 
stabilization and hands-free for instrument manipulation. 

However, the robot has not been conceived for wrist arthroscopy 
and needs some improvement in size and time to set up. 

In orthopedic surgery, robotic surgery is used to open knee 
surgery or hip. The most frequently used robots are robodoc® 
practicing automatic bone cuts in total knee replacement [5], and 
a femoral version that practice automatic preparation of femoral 
shaft in total hip replacement [6].

In general surgery, it is used in urological endoscopy [7], 
digestive [8], and gynecological [9]. The most used are the da 
Vinci® robot and Free-Hand®. The latter has an arm guided 
by infrared (IR) sensor to move the endoscopic camera by 
movements of the operator’s head. The advantage of this 
technique “hands-free camera” is to afford to do without an 
operating aid, reducing the cost of the intervention.

In wrist arthroscopy, the camera is always maintained either 
by the hand of the operator or by an assistant. No use of robotics 
has yet been reported in the literature.

In our short series of robot-assisted wrist arthroscopy, the 
major advantage of the technique was to free the two hands of 
the operator, allowing easier handling 2 instruments. Among the 
disadvantages, the time of the intervention was increased by half 
an hour, probably because the operator was still in its learning 
curve. Another drawback was that the Free Hand® being 
programmed to laparoscopic surgery. An endoscopic camera 
was placed on a different plane, asking the operator a rotation 
of mental images to the correct orientation in space. Finally, the 
steric bulk of the device caused friction with the instruments in 
extreme positions.

Conclusion
Overall, a “ free hand camera “ in wrist arthroscopy can not 

be used for wrist arthroscopy without specific configuration. 
Improvements need to be developed to enable its use in clinical 
practice whose major advantage is to allow the operator to use 
both hands to manipulate instruments.

Table 1: Duration of surgery in 3 ganglia cysts in robot-assisted 
arthroscopy.
Patient
(n) Ganglia 

cyst

Conventional 
arthroscopic Time
(min)

Duration robot-
assisted arthroscopy
(min)

Total 
Time 
(min)

1 dorsal 17 35 52

2 dorsal 23 35 58

3 palmar 31 24 55

Figure 2: Close view of a robot-assisted wrist arthroscopy. The endo-
scopic camera maintained on a motorized swivel arm moves accord-
ing to the movements of the operator’s head (see Figure 1). With the 
“hands-free camera”, the operator can use a tool in each hand.

Video 1: Robot -assisted wrist arthroscopy. On the left, the operator 
wears on his head an infrared transmitter. To the right on the monitor is 
a sensitive infrared sensor to certain head movements (up, down, right, 
left, and zoom). In the center, the endoscopic camera is attached to a 
powered articulated arm.
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