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(57) ABSTRACT
Problem:

To provide a trocar equipped with a retractable camera, with
which the security is enhanced as compared with the related
art.

Means for Solution:

An opening portion 13 is provided at a position of a pipe
portion 11. The position of opening portion 13 is reliably
within the body of the patient. A shaft 14 is arranged along the
interior of the trocar, along an edge of the opening portion13.
Several bearings 15 are fixed to the inter wall of the pipe
portion 11, with the shaft 14 being rotatably mounted in the
bearings 15. The end portion of the shaft 14 extends to the
exterior of the trocar, outside the body of the patient. A selec-
tion lever 16 is provided at the outer end portion of the shaft
14. The selection lever 16 can be changed over between a
stored position and a deployed position, and can be fixed in
each of these positions. A camera 17 is rigidly and integrally
attached to the shaft 14 at a position that corresponds to the
opening portion 13. A cable 18 is connected to the camera 17,

A61B 17/34 (2006.01) extends through the interior of the trocar 1, and is connected
A61B 17/29 (2006.01) to an external image processing device 6.
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FIG. 1A
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FIG. 2
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FIG. 3A

STORED POSITION

FIG. 3B

DEPLOYED POSITION
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FIG. 4A

related art

redated art
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TROCAR, AND SURGERY ASSISTANCE
SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a trocar and to a
surgery assistance system that includes a trocar, and in par-
ticular relates to a trocar that is equipped with a retractable
camera.

BACKGROUND ART

[0002] Inrecentyears,in orderto maintain and enhance the
QOL (quality of life) of patients, surgical operations of low
invasiveness are being performed using laparoscopic surgery
and so on. In abdominal laparoscopic surgery, carbonic acid
gas is injected into the abdominal cavity so that the abdominal
wall is distended, and thereby space and a good field of view
for manipulation are ensured. A small hole is formed in the
abdominal wall, and an instrument called a trocar is inserted.
Then, usually, a laparoscope (i.e. a CCD camera) and a for-
ceps (which is a surgical instrument) are inserted into the
interior of the body of the patient, and the required surgical
operation is performed while observing an image displayed
upon a monitor by the laparoscope.

[0003] Now this operation is performed with a narrow field
of view, since reliance is placed only upon the image obtained
from the laparoscope, and this imposes a burden upon the
surgeon. But if another hole is made in the abdominal wall for
inserting another camera in order to widen the field of view,
then the advantage of minimum invasiveness is lost.

[0004] Thus, the present inventors have noticed that the
trocar always remains fixed in the abdominal wall, and have
proposed a trocar that includes a mechanism for storing and
deploying a retractable camera (refer to Non Patent Docu-
ment #1). By using a forceps trocar in this manner, no new
hole need be opened in the abdominal wall, and the advantage
of minimum invasiveness is not lost. With this system in
which the image obtained from the retractable camera is used
in addition to the image obtained from the laparoscope. it is
possible to eliminate narrowing of the field of view.

CITATION LIST

Non-Patent Literature

[0005] Non-Patent Document #1: Takuya Okubo, Toshiya
Nakaguchi, et al., “Laparoscopic Surgery Assistance System
by using Retractable Camera”, Proceedings of Japanese Bio-
Medical Engineering Symposium 2011, CD ROM Abstracts,
Presentation No. 252.

SUMMARY OF THE INVENTION

Technical Problem

[0006] The structure of a trocar having a retractable camera
according to the related art will now be explained. The trocar
includes a pipe portion and a head portion. An opening por-
tion is provided at a position on the pipe portion. The position
of the opening portion is definitely inside the body of the
patient when the trocar is inserted. A hinge mechanism that is
rotatable (pivotable) along the axial direction of the pipe
portion is provided at one edge portion of this opening por-
tion, and a camera is connected to the pipe portion via this
hinge mechanism. A torsion spring is provided to the hinge
mechanism, and normally the elastic force of the torsion
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spring operates to deploy the camera out through the opening
portion. Furthermore, a cable that extends to the outside is
linked to the camera, and, when this cable is pulled, the
camera is moved into the opening portion against the resis-
tance of the elastic force of the torsion spring which is over-
come, and is stored in the opening portion. In other words, the
camera can be changed over between the stored position and
the deployed position in this manner.

[0007] When the pipe portion is to be inserted into a hole in
the abdominal wall of the patient, the cable is pulled and the
camera is held in the stored position, and after the pipe portion
has been inserted, the cable tension is released, and the cam-
era goes into the deployed position. Photography is per-
formed in this state, and, when the pipe portion is to be
withdrawn after the operation, the cable is again pulled and
the camera goes back into the stored position.

[0008] The present inventors have manufactured a trial tro-
car of this type that is provided with a retractable camera, and
have confirmed its usefulness by performing animal experi-
ments and demonstration experiments using a mannequin.
However, when opinions from surgeons who perform opera-
tions have been obtained, it has been commented that there
may be a danger in relation to security. Namely, there may be
a danger of cutting the cable when inserting or withdrawing
an operating instrument (for example, a forceps) through the
trocar. As a result, it may become impossible to store the
camera away, so that it may become difficult to extract the
trocar from the body of the patient. In the worst case, it may
be necessary to cut open the abdominal cavity to get the trocar
out, and this not only sacrifices the advantage of minimum
invasiveness of the body of the patient, but also poses a
significant risk to the patient.

[0009] Thepresentinvention has been conceived in order to
solve the problem described above, and its object is, while
maintaining functionality equivalent to that in the related art,
to provide a trocar incorporating a retractable camera, and a
surgery assistance system including such a trocar, with which
security is enhanced.

Means for Solution

[0010] In order to solve the problem described above, the
present invention proposes a trocar for being passed through
anabdominal wall of a patient, comprising: a pipe portion that
inserts a surgical instrument into the interior of the body of the
patient; an opening portion that is provided at a position of
said pipe portion that, during surgery, is within the body ofthe
patient; a shaft that is rotatably (pivotably) mounted in said
pipe portion and that extends in the axial direction of said pipe
portion, along an edge of said opening portion thereof, one
end portion of said shaft being external to the trocar; and a
camera that is rigidly attached to said shaft; and wherein, by
said end portion of said shaft being rotated, said camera is
changed over between a stored position in which it is stored
within the trocar and a deployed position in which it is
deployed to the exterior of the trocar and is capable of pho-

tography.

[0011] More desirably, said surgical instrument is a for-
ceps.

[0012] Since, witha trocar equipped with a retractable cam-

era according to the related art, the camera is deployed by the
elastic force of a torsion spring and is stored by a cable being
pulled, accordingly there may be a danger that, if the cable
should be disconnected by a forceps, it might become impos-
sible to store the camera.



US 2014/0194683 Al

[0013] However, with the trocar equipped with aretractable
camera according to the present invention, the camera is
changed over between the stored position and the deployed
position by rotation of the shaft, and accordingly there is no
danger of any cable becoming disconnected. Moreover, the
camera and the shaft are rigidly joined together, so that the
durability is high. Furthermore, there is almost no danger of
failure, because the structure is simple. As a result, the secu-
rity is enhanced.

[0014] And, in order to solve the problem described above,
the present invention proposes a surgery assistance system,
including: a laparoscope; a forceps trocar having a retractable
camera that, by rotation of a shaft, can be changed over
between a stored position and a deployed position; and an
image processing device that performs processing to combine
an image obtained from said laparoscope and an image
obtained from said retractable camera.

[0015] Due to this, it is possible to widen the field of view
in safety.
[0016] Moreover, in order to solve the problem described

above, the present invention proposes a surgery assistance
system, including: a plurality of forceps trocars, each having
a retractable camera that, by rotation of a shaft, can be
changed over between a stored position and a deployed posi-
tion; and an image processing device that performs process-
ing to combine images obtained from said retractable cam-
eras.

[0017] Due to this, it is possible to widen the field of view
in safety. Moreover the invasiveness is reduced, since no
laparoscope is required.

[0018] More desirably, this surgery assistance system fur-
ther includes a projector that is provided above the operating
table, and that projects the combined image onto the abdomen
of the patient.

[0019] With this arrangement, the line of sight of the sur-
geon and the direction of his field of operation coincide with
one another, so that he can really experience the same feeling
as that during an open-abdomen operation.

[0020] Yet further, in order to solve the problem described
above, the present invention proposes a port for being passed
through a chest wall of a patient, comprising: a pipe portion
that inserts a surgical instrument into the interior of the chest
of the patient; an opening portion that is provided at a position
of said pipe portion that, during surgery, is within the body of
the patient; a shaft that is rotatably (pivotably) mounted in
said pipe portion and that extends in the axial direction of said
pipe portion, along an edge of said opening portion thereof,
one end portion of said shaft being external to the port; and a
camera that is rigidly attached to said shaft; and wherein, by
said end portion of said shaft being rotated, said camera is
changed over between a stored position in which it is stored
within the port and a deployed positionin which it is deployed
to the exterior of the port and is capable of photography.

Advantageous Effect of the Invention

[0021] According to the present invention, it is possible to
enhance the security, as compared to a trocar according to the
related art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1A is a perspective view of a trocar having a
retractable camera;
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[0023] FIG. 1B is a perspective view of this trocar having a
retractable camera, from another point of view;

[0024] FIG. 2 is a sectional view of this trocar;

[0025] FIG. 3A is a figure showing the state of this trocar
with the camera in the stored position;

[0026] FIG. 3B is a figure showing the state of this trocar
with the camera in the deployed position;

[0027] FIG. 4A is a perspective view of a trocar according
to the related art (with the camera in the deployed position);
[0028] FIG. 4B is a perspective view of this trocar accord-
ing to the related art (with the camera in the stored position);
[0029] FIG. 51is a figure showing a surgery assistance sys-
tem according to a first embodiment;

[0030] FIG. 6is a figure showing a surgery assistance sys-
tem according to a variant embodiment;

[0031] FIG. 7 is a figure showing a surgery assistance sys-
tem according to a second embodiment; and

[0032] FIG. 81is a figure showing a surgery assistance sys-
tem according to a third embodiment.

DESCRIPTION OF THE EMBODIMENTS
A Trocar Equipped with a Retractable Camera

(Structure)

[0033] The structure ofa trocar equipped with a retractable
camera will now be described. FIG. 1 shows two perspective
views of a trocar 1 according to this embodiment that is
equipped with a retractable camera. FIG. 1A and FIG. 1B
show this trocar from different points of view. And FIG. 2 is
a sectional view.

[0034] Thetrocar 1 comprises a pipe portion 11 and a head
portion 12. The greater part of the pipe portion 11 is inserted
into a hole in the abdominal wall of the patient. The head
portion 12 is provided as connected to the upper portion of the
pipe portion 12. The head portion 12 is hollow, and a forceps
can be inserted thereinto from above. Moreover, although the
details thereof are not shown, the head portion 12 is provided
with a sealing mechanism that prevents air leakage when the
forceps is inserted and withdrawn, and with an air blowing
mechanism that injects air into the abdominal cavity.

[0035] The specific distinguishing feature of this embodi-
ment will now be explained. An opening portion 13 is pro-
vided at a position of the pipe portion 11. The position of the
opening portion 13 can be relied upon to be within the body of
the patient when the trocar has been inserted. A shaft 14 is
disposed along the axial direction of the pipe portion, and
extends along one edge of the opening portion 13. A plurality
of bearings 15 are fixed to the inner wall of the pipe portion
11, and these bearings 15 hold the shaft 14 so that it can be
rotated (pivoted). The end portion of the shaft 14 projects to
the exterior of the trocar. A selection lever 16 is fixed to the
end portion of the shaft 14. This selection lever 16 can be
rotated between a stored position and a deployed position,
and can be retained in each of these positions. For example, a
detent mechanism not shown in the figures may be used to
retain.

[0036] A camera 17 is rigidly and integrally fixed to the
shaft 14 at a position that corresponds to the opening portion
13. A cable 18is connected to the camera 17, and this cable 18
is led out through the trocar 1 and is connected to an external
image processing device 6 (to be described hereinafter).
[0037] It should be understood that while, in the shown
configuration, the cable 18 is led out along the shaft 18, it
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would be even more desirable to make the shaft 14 hollow,
and to lead out the cable 18 through the shaft 14; in this case,
there would be no danger of the cable 18 becoming discon-
nected during insertion of the forceps.

(Operation)

[0038] The operation of this trocar equipped with a retract-
able camera will now be explained. FIG. 3A is a figure show-
ing the state with the camera 17 in the stored position, while
FIG. 3B is a figure showing the state with the camera 17 in the
deployed position. Both of these figures are sectional views of
the pipe portion 11 at a position corresponding to the opening
portion 13.

[0039] By the selection lever 16 being rotated (in other
words, by rotation of the shaft 14), the camera 17 may be
changed over between the stored position in which itis stored
within the trocar and the deployed position in which it is
deployed to the exterior of the trocar for photography to be
performed.

[0040] When the pipe portion 11 is to be inserted into a hole
in the abdominal wall of the patient, the selection lever 16 is
fixed in the stored position, and holds the camera 17 in the
stored position via the shaft 14 (refer to FIG. 3A). Due to this,
it is possible to insert the pipe portion 11 through the hole in
the abdominal wall without the camera 17 causing any hin-
drance. After the pipe portion 11 has been inserted, the selec-
tion lever 16 is moved over to the deployed position and is
fixed there, so that the camera 17 is moved to the deployed
position via the shaft 14 (refer to FIG. 3B). Photography is
performed in this state, and then, when the pipe portion 11 is
to be withdrawn after the operation has been completed, the
selection lever 16 is moved back to the stored position and
fixed there, so that the camera 17 is moved back to the stored
position via the shaft 14 (refer to FIG. 3A). Due to this, it is
possible to withdraw the pipe portion 11 from the hole in the
abdominal wall without any hindrance being caused by the
camera 17.

(Beneficial Effects)

[0041] The beneficial effects of this embodiment will now
be explained by comparison with the related art. FIG. 4 shows
two perspective views of a trocar 2 according to the related
art. FIG. 4A is a figure showing this related art trocar 2 in the
deployed state with the camera 17 in the deployed position,
while FIG. 4B is a figure showing this related art trocar 2 in
the stored state with the camera 17 in the stored position. The
same components of this embodiment are denoted by the
same reference symbols. The trocar 2 comprises a pipe por-
tion 11 and a head portion 12. An opening portion 13 is
provided at a position of the pipe portion 11 that is inserted
into the body of the patient. A rotatable hinge mechanism 21
is provided along an edge of the opening portion 13 of the pipe
portion 11. The edge extends along the axial direction. A
camera 17 is connected to the pipe portion 11 via this hinge
mechanism 21. A torsion spring 22 is provided to the hinge
mechanism 21, and normally the elastic force of this torsion
spring 22 acts to deploy the camera 17. On the other hand, a
tension cable 23 is connected to the camera 17 and extends to
the exterior of the trocar, and, when this tension cable 23 is
pulled, the camera 17 is stored in the opening portion 13
against the resistance of the elastic force of the torsion spring
22 which is overcome. And a cable 18 is connected to the
camera 17.
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[0042] When the pipe portion 11 is to be inserted into a hole
in the abdominal wall of the patient, the tension cable 23 is
pulled and the camera 17 is held in the stored position, and,
after the pipe portion 11 has been inserted, the tension in the
tension cable 23 is slackened, and the camera 17 moves over
to the deployed position. Photography is performed in this
state, and then, when the pipe portion 11 is to be withdrawn
after the operation has been completed, the tension cable 23 is
again pulled, so that the camera 17 is moved back to the stored
position.

[0043] However there may be a danger that, when a forceps
is inserted into the trocar 2 or is pulled out, the tension cable
23 may be disconnected or cut. In this case, due to the elastic
force ofthe torsion spring 22, the camera 17 will remain in the
deployed state, and thus it will constitute an obstruction that
makes it difficult to extract the trocar 2 from the body of the
patient.

[0044] By contrast, with this embodiment, the camera 17 is
changed over between the stored position and the deployed
position by rotation of the selection lever 16 (i.e. by rotation
of the shaft 14). In other words, there is no danger of discon-
nection or cutting of any tension cable, as in the case of the
related art. The selection mechanism of this invention has a
simple structure so that there is almost no danger of it going
wrong, and moreover it is durable due to the firm connection
between the camera 17 and the shaft 14, so that the security
level is enhanced.

A Surgery Assistance System

[0045] A that uses a trocar equipped with a retractable
camera will now be explained. Embodiments #1 through #3
of this surgery assistance system are shown below. While the
beneficial effects due to the various characteristic features of
the present invention will be described below, it should be
appreciated that it is possible for the surgeon to take advan-
tage of his current fund of knowledge and experience relating
to conventional operational technique, since each of these
embodiments is based upon conventional prior art abdominal
laparoscopic surgery, and since there is no very great change
in the operational method.

[0046] Moreover, the way in which the improved trocar
(above embodiment) is employed is simple, and it is possible
still to apply a surgery assistance system of an already exist-
ing type with a few simple improvements.

The First Embodiment

[0047] FIG. 5 is a figure showing the general structure of a
surgery assistance system 101. The surgery assistance system
101 comprises forceps trocars 1a and 15 that are respectively
equipped with retractable cameras 174 and 174, a laparo-
scope trocar 3, forceps 4a and 45, a laparoscope 5, an image
processing device 6 that inputs images obtained from the
retractable cameras 174 and 176 and an image obtained from
the laparoscope 5 and performs processing to combine these
images, and a monitor 7 that outputs the combined image
resulting from this combination processing performed by the
image processing device 6.

[0048] The forceps 4a and 4b are one type of surgical
instrument, and are used for grasping, holding down, pulling,
and cutting blood vessels and organs and so on. Each of them
is generally formed as a pair of scissors, and its inner end
portion is operated by outer gripping portions being rotated
around a fulcrum. When the gripping portions are closed
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together, these forceps can be inserted through the trocar 1a,
15. It should be understood that while, generally. a plurality of
forceps are used in abdominal laparoscopic surgery, at least
one forceps and one forceps trocar are enough for application
of this system.

[0049] The laparoscope 5 is one type of endoscopic instru-
ment, and comprises a camera and a light source. The laparo-
scope5 is inserted into the body of the patient by being passed
through the laparoscope trocar 3.

[0050] Now, in conventional abdominal laparoscopic sur-
gery according to the prior art, the field of view is narrow,
since only the image obtained from the laparoscope is relied
upon. If a new hole is opened in the abdominal wall in order
to insert another camera for enlarging the field of view, then
the advantage of low invasiveness is lost.

[0051] By contrast, in this embodiment, it is possible to
insert a plurality of cameras into the abdominal cavity by
using the trocars 1a and 15 that are equipped with the retract-
able cameras 17a and 175. Due to this, it is possible to enlarge
the field of view. Moreover, since the retractable cameras 17a
and 1754 reliably photograph the end portions of the forceps 4a
and 45, accordingly it is possible reliably to obtain images of
the actual spots where cutting or the like is being performed,
which are very important images.

[0052] Furthermore, due to the use of the forceps trocars for
the cameras as well, it is not necessary to open any new hole
in the abdominal wall, so that the advantage of low invasive-
ness is maintained.

[0053] It would also be acceptable to arrange to output the
images obtained from the retractable cameras 17a and 176 of
the trocars 1a and 15 and the image obtained from the lap-
aroscope 5 to respective separate monitors (for this variant
embodiment; refer to FIG. 6). However, if the operation is
performed while the surgeon is looking at a plurality of moni-
tors, there may be a danger of him becoming distracted and
losing his concentration.

[0054] In this embodiment, the image processing device 6
performs combination processing for combining the plurality
of images, and the resulting combined image is outputted
upon the monitor 7. The surgeon is able to obtain a wide field
of view by looking at the monitor 7. Due to this, the burden
upon the surgeon is alleviated.

The Second Embodiment

[0055] FIG. 7 is a figure showing the general structure of a
surgery assistance system 102. This surgery assistance sys-
tem 102 comprises forceps trocars 1a, 15, and 1c¢ that are
respectively equipped with retractable cameras 174, 175, and
17¢, forceps 4a, 4b, and 4¢, an image processing device 6 that
inputs images obtained from the retractable cameras 17a,
174, and 17¢ and performs processing to combine these
images, and a monitor 7 that outputs the combined image
resulting from this combination processing by the image pro-
cessing device 6.

[0056] In other words, the laparoscope trocar 3 and the
laparoscope 5 in the surgery assistance system 101 of the first
embodiment are omitted, and another forceps trocar 1c
including a retractable camera 17¢ and another forceps 4¢ are
added instead.

[0057] It should be understood that while, generally, a plu-
rality of forceps are used in abdominal laparoscopic surgery,
atleast two forceps and two forceps trocars are enough for the
application of this system according to the second embodi-
ment. Moreover it should be understood that, although no
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laparoscope is actually used in this embodiment, for conve-
nience it is referred to as laparoscopic surgery.

[0058] By contrast to the situation when a laparoscope 5 is
used as in the first embodiment, in which the surgeon needs
actively to orient the laparoscope 5 in order to take a photo-
graph of the spot where cutting or the like is being performed,
in this embodiment, since the retractable camera 17 reliably
photographs the end portion of the forceps 4a, accordingly it
is possible reliably to obtain an image ofthe actual spot where
cutting or the like is being performed, which is a very impor-
tantimage. Thus, on the supposition that that the performance
of the retractable camera 17 is high, it is possible to obtain an
image of higher quality than that obtained with a laparoscope.
[0059] Furthermore, by dispensing with the laparoscope
trocar 3 and the laparoscope 5, it becomes unnecessary to
make any hole in the abdominal wall for passing these, so that
the invasiveness becomes yet lower.

[0060] However, instead of the light source that is provided
to the laparoscope 5, it is necessary to provide light sources to
the trocars 1 (or to the cameras 17).

The Third Embodiment

[0061] The third embodiment is a variant of the first and
second embodiments. While in the first and second embodi-
ments the surgeon performs an operation by manipulating the
forceps 4 and the laparoscope 5 while looking at the monitor
7, there is a discrepancy between the line of sight of the
surgeon and the direction towards the actual field of opera-
tion, so that the surgeon experiences a sense of discomfort,
and this constitutes a burden. In particular, a surgeon who has
performed a lot of open-abdomen operations sometimes finds
it difficult to get used to abdominal laparoscopic surgery.
[0062] FIG. 8is a figure showing the general structure of a
surgery assistance system 103. Elements that are the same as
ones in the first and second embodiments are omitted as
appropriate. This surgery assistance system 103 comprises a
projector 8, instead of the monitor 7. The projector 8 is pro-
vided over the operating table, and projects the combined
image resulting from combination processing by the image
processing device 6 directly upon the abdominal portion of
the patient.

[0063] Due to this, the line of sight of the surgeon and the
direction ofhis field of operation coincide, so that he is able to
experience the same feeling of reality as during an open-
abdomen operation. This means that the burden upon the
surgeon is alleviated.

Port Having Retractable Camera

[0064] While the above explanation has been expressed in
terms of abdominal laparoscopic surgery, the present inven-
tion can also be applied to chest laparoscopic surgery. How-
ever, the operating instrument that is termed a “trocar” in
abdominal laparoscopic surgery is called a “port” in chest
laparoscopic surgery. That is to say, a trocar and a port are
devices of almost the same type.

EXPLANATION OF THE REFERENCE

SYMBOLS
[0065] 1: trocar
[0066] 2: trocar (related art)
[0067] 3: trocar (for laparoscope)
[0068] 4: forceps
[0069] 5: laparoscope
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[0070] 6: image processing device
[0071] 7: monitor

[0072] 8: projector

[0073] 9: optical sensor

[0074] 11: pipe portion
[0075] 12: head portion
[0076] 13: opening portion
[0077] 14: shaft

[0078] 15: bearing

[0079] 16: selection lever
[0080] 17: camera

[0081] 18: cable

[0082] 19: marker

[0083] 21: hinge mechanism
[0084] 22: torsion spring
[0085] 23: tension cable
[0086] 101-103: surgery assistance systems

1. A trocar comprising:

a pipe portion that inserts a surgical instrument into an
interior of a body of a patient;

an opening portion that is at a position of the pipe portion
that, during surgery, is within the body of the patient;

a shaft that is rotatably mounted in the pipe portion and
extends in an axial direction of the pipe portion, along an
edge of the opening portion thereof, wherein one end
portion of the shaft is external to the trocar; and

a camera that is rigidly attached to the shaft;

wherein

when the end portion of the shaft is rotated, the camera is
changed over between a stored position in which it is
stored within the trocar and a deployed position in which
itis deployedto an exterior of the trocar and is capable of
photography.
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2. The trocar according to claim 1, wherein the surgical
instrument is a forcep.

3. A surgery assistance system, comprising:

a trocar according to claim 1;

a laparoscope; and

an image processing device that performs processing to
combine an image obtained from the laparoscope and an
image obtained from the camera, which is retractable.

4. A surgery assistance system, comprising:

a plurality of trocars according to claim 1; and

an image processing device that performs processing to
combine images obtained from a plurality of the cam-
eras, which are retractable.

5. The surgery assistance system according to claim 3,
further comprising a projector above the operating table,
which projects a combined image onto an abdomen of the
patient.

6. A port comprising:

a pipe portion that inserts a surgical instrument into an

interior of a chest of a patient;

an opening portion that is at a position of the pipe portion
that, during surgery, is within a body of the patient;

a shaft that is rotatably mounted in the pipe portion and
extends in an axial direction of the pipe portion, along an
edge of the opening portion thereof, wherein one end
portion of the shaft is external to the port; and

a camera that is rigidly attached to the shaft;

wherein

when the end portion of the shaft is rotated, the camera is
changed over between a stored position in which it is
stored within the port and a deployed position in which
it is deployed to an exterior of the port and is capable of
photography.



LR EH(F)

[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E(ZFRR)AGE)

patsnap

TrocarMF RIFBI RS

US20140194683A1 DF(E)A 2014-07-10
US13/974889 RiFH 2013-08-23
SR ETTRE

By RZFEATHKE

EHHEALTHCARE CO. , LTD.

EHHEALTHCARE CO. , LTD.

BN RFEATHKE
[#RI&ZBH A NAKAGUCHI TOSHIYA
KHEA NAKAGUCHI, TOSHIYA
IPCH =S A61B17/34 A61B17/29
CPCH¥%(= A61B17/29 A61B17/3415 A61B1/00183 A61B1/045 A61B1/05 A61B1/3132 A61B17/3421 A61B90/361
i 2013002337 2013-01-10 JP
S\EBEEE Espacenet USPTO
HEGF) }
BE . RE-—HESEURELNNESH  SHEEAREL  ZEE 10\1\ el R
HEAEBNREM, MRAR: FOMSI1SREEEHLO110ULE Y

fbo FFOFPD 13NN BTG T BERR, AEF OIS 1308508
EEEHNARHMEM14.ZMHAISEERERS 1MBNE | H1475E
B RREMAIST, W14 — B LRI EEHHNEE  TEEHSF
Sho BERIT16REEMI40 M RE. BET 16T UEFEUBENBRITAL Hne —
EzBEYHR  ARAUUEEEXENEFHNE -, REVI7TESTH
A &850 133 B9 f BALRI 1 B — it BRI M14 Lo B8R K
17, EHEZFIEEH IR , FERIINBEGLERES.



https://share-analytics.zhihuiya.com/view/6b9cf369-ec20-4d74-b67b-85966d5f0e21
https://worldwide.espacenet.com/patent/search/family/051061478/publication/US2014194683A1?q=US2014194683A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140194683%22.PGNR.&OS=DN/20140194683&RS=DN/20140194683

