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Description
BACKGROUND
Technical Field

[0001] The present disclosure relates generally to a
laparoscopic surgical system and more particularly to an
instrument mountable camera for laparoscopic surgery.

Background OfRelatedArt

[0002] In laparoscopic surgery, surgery is performed
through access ports extending into the abdominal cav-
ity. The advantages of laparoscopic and other minimally
invasive surgical procedures arc well established and in-
clude reduced infection, reduced costs and reduced pa-
tient recovery time. In many of these procedures, several
access ports are required, each dimensioned to receive
a surgical instrument, providing a guide for accessing the
surgical site. One of the access ports is configured to
receive the endoscopic camera for viewing the abdomi-
nal cavity and enabling display of the cavity and the ma-
nipulation of the instrumentation and tissue within the
body cavity on a video monitor.

[0003] Itwould be advantageous to reduce the number
of access ports in the abdominal cavity while maintaining
the same instrumentation and maneuverability of the in-
struments within the body cavity. It would also be advan-
tageous to alternatively provide the same number of ac-
cess ports but enable use of an additional instrument
within the body cavity.

[0004] Systems in which one or more camera units are
released into a body cavity and subsequently retrieved
are known from WO 2007/061386, JP 2003-135388 and
WO 2005/053517. A system in which a camera is man-
ually attached to a support rod or surgical instrument with-
in a body cavity is known from JP 2002-204773.

SUMMARY

[0005] The present disclosure provides in one aspect
a laparoscopic surgical system comprising a camera, a
base supporting the camera and a camera insertion tool
for inserting the camera into the body cavity through an
access port. The camera is mountable to a surgical in-
strument inside the body cavity and releasable from the
insertion tool after mounting to the surgical instrument.
[0006] In a preferred embodiment, the base includes
at least one magnet for magnetic attachment of the cam-
era to the surgical instrument. The system can include a
sleeve mountable to a least a portion of the surgical in-
strument wherein the camera is mountable to the sleeve.
Preferably, the surgical instrument can rotate about a
longitudinal axis within the sleeve while the camera re-
mains stationary on the sleeve. The base can include an
opening at a proximal end to receive a distal portion of
the insertion tool.
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[0007] The present disclosure provides in another as-
pect a camera mountable to a portion of a surgical in-
strument extending into a body cavity through a second
opening, the camera having a mounting base and at least
one magnet supported by the base. The camera is in-
sertable through a first opening in the body cavity and
magnetically connectable to a portion of the surgical in-
strument inside the body cavity which extends through
the second opening in the body cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Various embodiments of the presently dis-
closed device are described herein with reference to the
drawings, wherein:

Figure 1is a perspective view of the mountable cam-
era of the present disclosure;

Figure 2 is a bottom perspective view of the mount-
able camera of Figure 1;

Figure 3 is a perspective of the camera of Figure 1
and a camera insertion tool;

Figure 4 illustrates the camera and insertion tool of
Figure 3 prior to insertion through a laparoscopic
port;

Figure 5 illustrates the camera and insertion tool of
Figure 1 being inserted into the abdominal cavity
through a laparoscopic port;

Figure 6 illustrates the camera being mounted to a
clip applier within the abdominal cavity; and

Figure 7 illustrates the camera mounted on a sleeve
of the clip applier.

DETAILED DESCRIPTION OF EMBODIMENT

[0009] The presently disclosed laparoscopic surgical
system and camera will now be described in detail with
reference to the drawings in which like reference numer-
als designate identical or corresponding elements in
each of the several views. Throughout this description,
the term "proximal” will refer to the portion of the instru-
ment closer to the operator and the term "distal" will refer
to the portion of the instrument further from the operator.
The presently disclosed system is particularly suited for
laparoscopic surgery but the system can be utilized for
other minimally invasive surgical procedures.

[0010] The surgical system of the present disclosure
advantageously eliminates the need for a designated ac-
cess port for a camera for visualization of laparoscopic
procedures. By freeing such access port, it can be used
for insertion of other surgical instruments, thus requiring
one less access port which translates advantageously to
one less opening in the abdominal cavity, reducing the
attendant risks of such opening and reducing the patient
recovery time. As described in detail below, this is
achieved by providing a camera which is inserted into
the body cavity and mounted to a laparoscopic instru-
ment inside the body cavity.
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[0011] The mounting of the camera directly to the
laparoscopic instrument also has the advantage of im-
proving visibility as the camera lens is aligned along a
path of the end effectors of the instrument. The mounting
of the camera to the instrument shaft also has the ad-
vantage that multiple cameras can be inserted into the
body cavity, each mounted to a select laparoscopic in-
strument, without increasing the number of access ports.
[0012] The camera is mounted by a camera insertion
tool described below which can then be withdrawn from
the access port, leaving the port available for insertion
of other instrumentation, e.g. a retractor, clip applier, etc.
In the drawings and following description, mounting of
the camera to a laparoscopic clip applier is shown by way
of example, it being understood that the camera can be
mounted to other laparoscopic/endoscopic instruments
within the body cavity in a similar fashion.

[0013] Turning first to Figures 1 and 2, the camera of
the present disclosure is designated generally by refer-
ence numeral 10. The camera has a cylindrical body 12
with LEDs 14 at the distal end 16. The camera has a
mounting base 20, preferably formed integral therewith.
Mounting base 20 has a concave mounting surface 21
dimensioned to conform to an outer surface of a laparo-
scopic instrument shaft or the laparoscopic instrument
sleeve described below. In alternate embodiments, the
mounting surface can be flat or other configurations. Sur-
face 21 of mounting base 20 includes a plurality of mag-
nets 24. A different number of magnets and a different
arrangement of the magnets from Figure 1 are also con-
templated. An example of another arrangement is a V-
block arrangement where a V-groove would accommo-
date one or more magnets.

[0014] The magnets are shown positioned in the base
20. However, in alternate embodiments, the magnet(s)
can be positioned inside the camera. This can avoid the
need of the mounting base if desirable. Mechanical at-
tachment methods for attaching the camera or the instru-
ment are also contemplated.

[0015] The camera preferably has an outer diameter
of about 10mm or less.

[0016] As shown in Figure 3, the proximal end 26 of
the base 20 has an opening 28 dimensioned and config-
ured to receive camera insertion tool 30. The opening
can include one or more posts 29 to enhance frictional
engagement with the insertion tool 30. The distal end 32
of insertion tool 30 has opposing slots 31. The distal end
32 is inserted into opening 28 to hold the camera by a
frictional fit as the posts 29 compress the slotted portion
of the insertion tool 30. It is also contemplated that the
insertion tool 30 can be removably connected to base 20
by other ways such as a screw thread, bayonet mount,
or a hook/slot arrangement. These connections enable
the camera to be securely held by the insertion tool 30
during insertion through the access port and manipula-
tion within the body cavity for magnetic attachment to a
laparoscopic instrument positioned within the body cav-
ity, while allowing subsequent release after instrument
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mounting, Insertion of the camera 10 through an access
port P1 is shown in Figure 5.

[0017] The camera can alternatively be retained by
other insertion tools, such as a grasper with movable or
spring loaded jaws for example.

[0018] Referring to Figure 7, a distal portion of a clip
applier 50 is shown. A sleeve 60 is composed of suitable
material, such as stainless steel or other magnetic ma-
terial that reacts to the magnetic field of magnets 24 so
that the mounting base 20 is magnetically connected to
the sleeve 60. This sleeve 60 is positioned around the
endoscopic portion (elongated shaft) 52 of clip applier
50. In this way, the clip applier can be rotated (see arrow
in Figure 7) independent of the sleeve 60 and independ-
ent of the camera 10 so the positioning of the clip applier
jaws 54 can be changed without affecting visualization
as the camera 10 and lens remain stationary.

[0019] It is also contemplated that the magnet(s) can
be placed inside the sleeve (which can be composed of
a magnetic material) for magnetic attraction to the cam-
era through the sleeve.

[0020] The camera 12 is preferably movable axially
along the instrument to a select position along the longi-
tudinal axis of the instrument or sleeve. For example, the
camera can be moved closer to the distal tip of the in-
strument to zoom in on the tissue or moved away from
theinstrumenttip tozoom out andincrease the peripheral
vision.

[0021] The use of the system in an abdominal cavity
for laparoscopic surgery will now be described, with ref-
erence to Figures 4-6. Note Figure 4 illustrates two ac-
cess port P1 and P2, one for camera insertion and one
for instrument insertion. It is also envisioned that addi-
tional ports can be provided through other abdominal in-
cisions. In any event, the mountable camera 10 of the
present disclosure frees one of the ports after mounting
the camera to the laparoscopic instrument.

[0022] Port P2 is used for insertion of a laparoscopic
or endoscopic instrument, which by way of example is a
clip applier 50 (Figure 5). The insertion tool 30 with cam-
era 10 attached is inserted through port P1 as shown in
Figure 5. The clip applier 50is inserted into the abdominal
cavity through port P2. The camera 10 is positioned on
sleeve 60 and attached thereto by the magnetic attraction
of magnets 24. Once placed on the sleeve 60, the clini-
cian can pull back on the insertion tool 30 to release it
from the camera 10. If a hook engagement or a threaded
engagement is utilized, the insertion tool 30 can be re-
leased by reverse rotation or movement. The insertion
tool 30 is then removed from the cavity through port P1,
leaving the camera 10 mounted on concentric sleeve 60.
The port P1 is now available for insertion of other instru-
mentation for performing the procedure. The camera 10
provides visualization of the tissue adjacent the clip ap-
plier jaws 52 which can then be viewed by the clinician
on a video monitor. If another port is utilized (not shown)
a camera 10 can be mountable on this instrument as well
if desired via insertion through port P1 in the same man-
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ner as attached to the clip applier 50.

[0023] To retrieve the camera 10 at the end of the sur-
gical procedure, the insertion tool 30 is inserted through
port P1 and placed within opening 28 of mounting base
20 of camera 10 for connection thereto. The camera 10
is then released from the sleeve 60 by insertion tool 30,
overcoming the magnetic force of magnets 24, and re-
moved through port P1.

[0024] Although shown within the abdominal cavity, it
can be used in other regions of the body.

[0025] It will be understood that various modifications
may be made to the embodiments disclosed herein.
Therefore, the above description should notbe construed
as limiting, but merely as exemplifications of preferred
embodiments. Those skilled in the art will envision other
modifications within the scope of the claims appended
hereto.

Claims

1. A laparoscopic surgical system comprising;
a camera (10), the camera having a lens,
insertion tool (30) for a camera (10) for inserting the
camera (10) into a body cavity through an access
port (P1), and
a surgical instrument (50),
the camera (10) is mountable to the surgical instru-
ment (50) inside the body cavity, and
releasable from the insertion tool (30) after mounting
to the surgical instrument (50),
the camera (10) having an instrument engaging sur-
face (21), characterised in that the instrumer en-
gaging surface comprises a concave portion con-
forming to a portion of the surgical instrument (50),
such that when the camera (10) is mounted to the
surgical instrument, the lens of the camera (10) is
aligned along a path of end effectors of the surgical
instrument (50).

2. The system of claim 1 wherein the camera (10) in-
cludes a base (20).

3. The system of claim 2, wherein the camera (10) in-
cludes a base (20) having an opening at a proximal
endtoreceive adistal portion of the insertion tool (30)

4. Thesystem of any preceding claim, wherein the sys-
tem includes a sleeve (60) mountable to a least a
portion of the surgical instrument (50), the camera
(10) being mountable to the sleeve (60).

5. Thesystem ofclaim4 preferably wherein the surgical
instrument (50) rotates about alongitudinal axis with-
in the sleeve (60), the camera (10) remaining sta-
tionary on the sleeve (60).

6. The system of claim 4 or claim 5 where dependent
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directly or indirectly on claim 3, wherein the base
(20) has a concave portion dimensioned to conform
to an outer surface portion of the sleeve (60).

7. The system of any one of claims 1 to 3, wherein the
base (20) has a concave portion dimensioned to con-
form to an outer surface portion of an endoscopic
tube of the surgical instrument (50).

8. The system of any preceding claim, wherein the
camera (10) has an outer diameter of about 10 mm
or less.

9. The system of any preceding claim, wherein the
camera (10) includes at least one magnet (24) for
magnetic attachment of the camera (10) to the sur-
gical instrument (50).

10. The system of claim 9 where dependent directly or
indirectly on claim 2 wherein the base (20) has the
at least one magnet (24) for magnetic attachment of
the camera (10) to the surgical instrument (50).

11. The system of any preceding claim, wherein the sur-
gicalinstrument (50) is insertable into the body cavity
through a second opening (P2) in the body cavity.

Patentanspriiche

1. Laparoskopisches Chirurgie-System umfassend;
eine Kamera (10), wobei die Kamera ein Objektiv
aufweist,
ein Einfihrungswerkzeug (30) fir eine Kamera (10)
zum Einfiihren der Kamera (10) in die Kérperhohle
durch eine Zugangsoéffnung (P1) und
ein chirurgisches Instrument (50),
wobei die Kamera (10) an das chirurgische Instru-
ment (50) innerhalb der Kérperhéhle montierbar ist,
und nach der Montage an das chirurgische Instru-
ment (50) von dem Einflihrungswerkzeug (30) I6sbar
ist,
wobei die Kamera (10) eine Instrumenteneingriffs-
flache (21) aufweist,
dadurch gekennzeichnet, dass die Instrumenten-
eingriffsflache einen konkaven Abschnittin Uberein-
stimmung mit einem Teil des chirurgischen Instru-
ments (50) aufweist,
so dass, wenn die Kamera (10) an dem chirurgi-
schen Instrument montiert ist, das Objektiv der Ka-
mera (10) entlang einem Weg der Endeffektoren des
chirurgischen Instrumentes (50) ausgerichtet ist.

2. System nach Anspruch 1, wobei die Kamera (10)
eine Basis (20) umfasst.

3. System nach Anspruch 2, wobei die Kamera (10)
eine Basis (20) umfasst, die eine Offnung an einem



10.

1.

7 EP 2 446 852 B1 8

proximalen Ende aufweist, um einen distalen Ab-
schnitt des Einfiihrungswerkzeugs (30) zu empfan-
gen.

System nach einem der vorhergehenden Anspri-
che, wobei das System eine Hilse (60) umfasst, die
an mindestens einem Teil des chirurgischen Instru-
ments (50) montierbar ist, wobei die Kamera (10) an
der Hulse (60) montierbar ist.

System nach Anspruch 4, wobei vorzugsweise das
chirurgische Instrument (50) sich um eine Langsach-
se in der Hilse (60) dreht, wobei die Kamera (10)
stationar auf der Hilse (60) bleibt.

System nach Anspruch 4 oder 5, wenn direkt oder
indirekt abhangig von Anspruch 3, wobei die Basis
(20) einen konkaven Abschnitt aufweist, der dimen-
sioniertist, um einem aufReren Oberflachenabschnitt
der Hulse (60) zu entsprechen.

System nach einem der Anspriiche 1 bis 3, wobei
die Basis (20) einen konkaven Abschnitt aufweist,
der dimensioniert ist, um einem auferen Oberfla-
chenabschnitt des endoskopischen Schlauches des
chirurgischen Instruments (50) zu entsprechen.

System nach einem der vorhergehenden Anspri-
che, wobei die Kamera (10) einen AuRendurchmes-
ser von etwa 10 mm oder weniger aufweist.

System nach einem der vorhergehenden Anspri-
che, wobei die Kamera (10) wenigstens einen Mag-
neten (24) zum magnetischen Anbringen der Kame-
ra (10) an dem chirurgischen Instrument (50) auf-
weist.

System nach Anspruch 9, wenn direkt oder indirekt
abhangig von Anspruch 2, wobei die Basis (20) den
wenigstens einen Magneten (24) zum magnetischen
Anbringen der Kamera (10) an dem chirurgischen
Instrument (50) aufweist.

System nach einem der vorhergehenden Anspri-
che, wobei das chirurgische Instrument (50) in die
Kérperhdhle durch eine zweite Offnung (P2) einflihr-
bar ist.

Revendications

1.

Systeme chirurgical laparoscopique comprenant :

une caméra (10), la caméra ayant une lentille,
un outil (30) d’insertion de la caméra (10) pour
insérer la caméra (10) dans une cavité corpo-
relle a travers un orifice d’acces (P1) et

un instrument chirurgical (50),
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10.

la caméra (10) pouvant étre montée sur I'instru-
ment chirurgical (50) al'intérieur de la cavité cor-
porelle et pouvant étre libérée de l'outil d’inser-
tion (30) aprés montage sur 'instrument chirur-
gical (50),

la caméra (10) ayant une surface (21) s’enga-
geant sur l'instrument, caractérisé en ce que
la surface s’engageant sur l'instrument com-
prend une partie concave se conformant a une
partie de l'instrument chirurgical (50) de sorte
que, lorsque la caméra (10) est montée sur I'ins-
trument chirurgical, la lentille de la caméra (10)
soit alignée le long d’un trajet d’effecteurs d’ex-
trémité de l'instrument chirurgical (50).

Systéme selon la revendication 1, dans lequel la ca-
méra (10) comprend une base (20).

Systéme selon la revendication 2, dans lequel la ca-
méra (10) comprend une base (20) ayant une ouver-
ture a une extrémité proximale pour recevoirune par-
tie distale de I'outil d’insertion (30).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le systéme comprend un
manchon (60) qui peut étre monté sur au moins une
partie de I'instrument chirurgical (50), la caméra (10)
pouvant étre montée sur le manchon (60).

Systéme selon la revendication 4, de préférence
dans lequel Tlinstrument chirurgical (50) tourne
autour d’un axe longitudinal dans le manchon (60),
lacaméra (10) restantimmobile sur le manchon (60).

Systéme selon la revendication 4 ou la revendication
5, dans la mesure ou elles dépendent directement
ou indirectement de la revendication 3, dans lequel
labase (20) a une partie concave dimensionnée pour
se conformer a une partie de surface externe du
manchon (60).

Systéme selon I'une quelconque des revendications
1 a 3, dans lequel la base (20) a une partie concave
dimensionnée pour se conformer a une partie de sur-
face externe d’'un tube endoscopique de I'instrument
chirurgical (50).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel la caméra (10) a un dia-
métre externe d’environ 10 mm ou moins.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel la caméra (10) comprend
au moins un aimant (24) pour assurer la fixation ma-
gnétique de la caméra (10) sur I'instrument chirurgi-
cal (50).

Systéme selon la revendication 9, dans la mesure
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ou elle dépend directement ou indirectement de la
revendication 2, dans lequel la base (20) a le au
moins un aimant (24) pour assurer une fixation ma-
gnétique de la caméra (10) sur I'instrument chirurgi-
cal (50).

Systeme selon I'une quelconque des revendications
précédentes, dans lequel l'instrument chirurgical
(50) peut étre inséré dans la cavité corporelle a tra-
vers une seconde ouverture (P2) dans la cavité cor-
porelle.
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