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In order to accomplish video-assisted thoracic surgery (VATS) in a much easier and safer
way, especially for assistant operators, we have developed a new display system for VATS.
The original thoracoscope has been designed for this new system. The monitor is fixed at
approximately 10 cm away from the surface of the chest wall just above the operative field.
In using this procedure, the operator and assistants can see the patient and the monitor at
the same time. According to this new idea, the previous problem in the area of hand-eye
coordination and the three-dimensional understanding of this procedure can be improved
compared to the image of the conventional thoracoscopy, because it is not necessary for the
operator and assistants to look up at the monitors. When the thoracoscopy was placed in an
adequate position to resect the target pathology, this new system led to good and easy handling
of instruments, as it was with the standard thoracotomy.
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INTRODUCTION

Video-assisted thoracic surgery (VATS) is in-
creasingly replacing the standard thoracotomy
for many intrathoracic diseases [1]. This technique
has already proved to be feasible [2-5]. However,
both the visual field and handling of instru-
ments should be considered technically as limit-
ing factors for this particular procedure, because

the field of operative vision under VATS is in-
directly applied by the thoracoscopy. In order to
accomplish this procedure in a much easier and
safer way, especially for assistant operators, we
have developed a new display system for VATS.
We have introduced here our new display sys-
tem and described its advantages and some con-
siderations of our system based on the preliminary
data.
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FIGURE The features of the original thoracoscope are as follows: (1) total length is 15.45cm, (2) the inserted part is 10mm
in diameter and 7 cm in length, (3) the visual angle of the scope is between 60 and 120, (4) the visible depth is between 25 mm
and remains limitless.

MATERIALS AND METHODS

Thoracoscope The original thoracoscope has
been designed for this new system (Fig. 1). In prac-
tical use, this scope is inserted and set up above
the center of the operative field with pathological
target. In the thoracic cavity, only the tip of the
scope can be seen.
Monitor The color-flat display (Color Flat

Pannel; Matsushita Electric Industrial Co., Ltd.
Japan) has been used as the monitor.

Setup The monitor is fixed at approximately
10 cm away from the surface of the chest wall just
above the operative field (Fig. 2). By using the
zoom function of the new scope, both the size and
the direction of this image resemble those of the

structures which can be seen under conventional
methods.

Investigation plan In order to evaluate the use-
fulness of this new display system, we performed
the experimental VATS studies in three pigs and
compared the conventional system to the new one.
In every experiment, partial resection and right
upper lobectomy were performed by three tes-
ters. Each tester classified his judgment into four
aspects.

RESULTS

Although no one estimated this new system to be an
excellent one, about 60% of nine testers evaluated
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FIGURE 2 New setup; the monitor is placed above the patient.

worse: 1%

similar:
33%

excellent: 0%
better: 56%

FIGURE 3 Judgment of the new setup system compared with
the conventional one.

that the new setup was better than the conventional
one (Fig. 3). One tester judged this system to be
worse because of the difficulties in operating the
original thoracoscope.

DISCUSSION

In the conventional standard setup of VATS, two

video monitors are necessary [6,7]. One monitor is

placed opposite to the operator, near the patient’s
head, which allows the operator to view the monitor
while looking straight ahead. Another video moni-
tor is placed behind the operator which allows the
assistant and/or camera holder a direct view of
the procedure. What differs in our new concept for
the setup is that one display-monitor and the ori-
ginal thoracoscope are also necessary. In using this
procedure, the operator and assistants can see the
patient and the monitor at the same time. According
to this new idea, the previous problem in the area of
hand-eye coordination and the three-dimensional
understanding of this procedure can be improved
compared to the image of the conventional thora-
coscopy, because it is not necessary for the opera-
tor and assistants to look up at the monitors. When
the thoracoscopy was placed in an adequate posi-
tion to resect the target pathology, this new system
led to good and easy handling of instruments, as
it was with the standard thoracotomy, although
the mirror image effect sometimes occurred if the
instruments and scope were placed in opposing
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directions. However, several problems especially
significant improvement in the quality of display
and functions ofthe thoracoscopy must be solved in
order for this system to be used for the clinical
application as soon as possible.

Unfortunately, we were unable to demonstrate
the usefulness of the new display system compared
with the conventional setup in the preliminary
experience. However, we would like to find ways
to improve our new display system for practical use
in the future.
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