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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The subjectinvention is directed to laparoscop-
ic surgery, and more particularly, to a cannula assembly
for use during robotically assisted, pressure regulated
laparoscopic surgical procedures to accommodate in-
struments of different size.

2. Description of Related Art

[0002] Laparoscopic or "minimally invasive" surgical
techniques are becoming commonplace in the perform-
ance of procedures such as cholecystectomies, appen-
dectomies, hernia repair and nephrectomies. Benefits of
such procedures include reduced trauma to the patient,
reduced opportunity for infection, and decreased recov-
ery time. Such procedures within the abdominal (perito-
neal) cavity are typically performed through a device
known as a trocar or cannula, which facilitates the intro-
duction of laparoscopic instruments into the abdominal
cavity of a patient.

[0003] Additionally, such procedures commonly in-
volve filling or "insufflating" the abdominal (peritoneal)
cavity with a pressurized fluid, such as carbon dioxide,
to create what is referred to as a pneumoperitoneum.
The insufflation can be carried out by a surgical access
device (sometimes referred to as a "cannula” or "trocar")
equipped to deliver insufflation fluid, or by a separate
insufflation device, such as an insufflation (veress) nee-
dle. Introduction of surgical instruments into the pneu-
moperitoneum without a substantial loss of insufflation
gas is desirable, in order to maintain the pneumoperito-
neum.

[0004] During typical laparoscopic procedures, a sur-
geon makes three to four small incisions, usually no larg-
er than about twelve millimeters each, which are typically
made with the surgical access devices themselves, typ-
ically using a separate inserter or obturator placed there-
in. Following insertion, the inserter is removed, and the
trocar allows access for instruments to be inserted into
the abdominal cavity. Typical trocars often provide
means to insufflate the abdominal cavity, so that the sur-
geon has an open interior space in which to work.
[0005] The trocar must provide a means to maintain
the pressure within the cavity by sealing between the
trocar and the surgical instrument being used, while still
allowing at least a minimum freedom of movement of the
surgical instruments. Such instruments can include, for
example, scissors, grasping instruments, and occluding
instruments, cauterizing units, cameras, light sources
and other surgical instruments. Sealing elements or
mechanisms are typically provided on trocars to prevent
the escape of insufflation gas. Sealing elements or mech-
anisms typically include a duckbill-type valve made of a
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relatively pliable material, to seal around an outer surface
of surgical instruments passing through the trocar.
[0006] Trocars having different working dimeters are
also employed during laparoscopic procedures to ac-
commodate different sized instruments. For example, it
may be appropriate to use a 12 mm cannula for a surgical
stapling device, while an 8 mm trocar may be more ap-
propriate for a grasping instrument.

[0007] Itwould be beneficial therefore, to provide a sin-
gle trocar assembly that can be used for differently sized
instruments so as to avoid having to use different sized
trocars, requiring multiple separate incisions. Moreover,
it would be beneficial to provide such a trocar that is
uniquely designed for use in robotically assisted laparo-
scopic surgical procedures, which have become preva-
lent. Such a trocar typically includes exterior structure
that can be engaged or otherwise gripped by a robotic
manipulator.

[0008] WO 2014/144771 A1 shows a multi-instrument
sealing mechanism including a cannula seal, a cannula
cap, an instrument guide, an instrument seal, and door
mechanisms in the instrument guide. The cannula seal
caninclude a cross-slit seal. The cannula cap can capture
the cannula seal between the instrument guide and the
cannula. A door mechanism and instrument seal can be
housed in the instrument guide.

[0009] WO 2016/100181 A1 shows an adaptor appa-
ratus which is configured to connect a trocar seal assem-
bly with a robotic trocar cannula and maintain pneumos-
tasis in an insufflated body cavity of a patient.

SUMMARY OF THE INVENTION

[0010] The subject invention is directed to a new and
useful cannula assembly as defined by appended inde-
pendent claim 1 for use in robotically assisted, pressure
regulated laparoscopic surgery. More particularly, the
cannula assembly of the subject invention is adapted and
configured for use in conjunction with the da Vinci Sur-
gical System, which his manufactured by Intuitive Surgi-
cal, Inc., of Sunnyvale, California, which is a tool that
utilizes advanced, robotic technologies to assist a sur-
geon in performing minimally invasive surgical proce-
dures within the abdominal cavity of a patient.

[0011] The da Vinci Surgical System has a 3D high
definition (3D-HD) vision system, special instruments
and computer software that allow a surgeon to operate
with enhanced vision, precision, dexterity and control.
The 3D-HD image can be magnified up to 10 times so
the surgeon has a close-up view of the area he or she is
operating on. The da Vinciinstruments have mechanical
wrists that bend and rotate to mimic the movements of
the human wrist - allowing the surgeon to make small,
precise movements inside the patient’s body. The da Vin-
ci software can minimize the effects of a surgeon’s hand
tremors on instrument movements.

[0012] The cannula assembly includes a cannula hav-
ing a proximal housing portion with an open end and an
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elongated tubular portion extending distally from the
proximal housing portion. The assembly further includes
an adapter configured for reception within the open end
of the proximal housing portion of the cannula and in-
cluding a tubular body with a central passage supporting
a main seal. In addition, the assembly includes an insert
tube that is dimensioned and configured to extend
through the central passage of the body portion of the
adapter and the tubular portion of the cannula, wherein
the insert tube includes a proximal head portion with a
central passage supporting a duckbill seal.

[0013] The adapterincludes an upper housing for sup-
porting the main seal within the central passage of the
tubular body of the adapter. A connector port extends
from the upper housing of the adapter for connecting the
adapter to a gas delivery tube. A toggle valve is opera-
tively associated with the connector port for controlling
the flow of gas to the adapter. In addition, a clamping
collar is operatively associated with the upper housing
of the adapter for releasably securing the adapter to the
proximal housing portion of the cannula.

[0014] An O-ring seal surrounds the tubular body por-
tion of the adapter below the upper housing for sealingly
engaging an interior surface of the proximal housing por-
tion of the cannula. A flat seal is supported within the
central passage of the proximal head portion of the insert
tube. The flat seal is positioned distal to the secondary
duckbill seal. An insert cover encloses the duckbill seal
and flat seal within the head portion of the insert tube.
[0015] Preferably, the central passage of the tubular
body portion of the adapter is dimensioned and config-
ured to accommodate a surgical instrument having a 12
mm outer diameter, and the central passage of the head
portion of the insert tube is dimensioned and configured
to accommodate a surgical instrument having an 8 mm
outer diameter.

[0016] These and other features of the subject inven-
tion and the manner in which it is manufactured and em-
ployed will become more readily apparentto those having
ordinary skill in the art from the following enabling de-
scription of the preferred embodiments of the subject in-
vention taken in conjunction with the several drawings
described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] So that those skilled in the art to which the sub-
ject invention appertains will readily understand how to
make and use the robotic cannula assembly of the sub-
ject invention without undue experimentation, preferred
embodiments thereof will be described in detail herein
below with reference to certain figures, wherein:

Fig. 1 is an illustration of a robotically assisted lapar-
oscopic surgical procedure involving a plurality of
robotic cannula devices;

Fig. 2 is a perspective view of an embodiment of the
cannula assembly of the subject invention, which in-
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cludes a robotic cannula portion having a 12 mm
working diameter, an adapter assembly configured
for reception in the housing of the robotic cannula,
and an insert tube in a partially inserted positon rel-
ative to the adapter assembly which has an 8 mm
working diameter, and wherein the adapter assem-
bly has a conventional luer fitting for engaging a tube
connector;

Fig. 3 is an exploded perspective view of the cannula
assembly of Fig. 2, with parts separated for ease of
illustration;

Fig. 4 is a perspective view of another embodiment
of the cannula assembly of the subject invention,
which includes a robotic cannula portion having a 12
mm working diameter, an adapter assembly config-
ured for reception in the housing of the robotic can-
nula portion, and an insert tube in a partially inserted
positon relative to the adapter assembly which has
an 8 mm working diameter, and wherein the adapter
assembly has a proprietary tube fitting with camming
lugs for engaging a tube connector;

Fig. 5is an exploded perspective view of yet another
embodiment of the cannula assembly of the subject
invention, which includes a robotic cannula portion
having a 12 mm working diameter, an adapter as-
sembly configured for reception in the housing of the
robotic cannula portion, and an insert tube having
an 8 mm working diameter, and wherein the adapter
assembly has a proprietary tube fitting with camming
lugs for engaging a tube connector; and

Fig. 6 is an exploded perspective view of the adapter
assembly shown in Fig. 5 with parts separated for
ease of illustration.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] Referring now to the drawings wherein like ref-
erence numerals identify similar structural features
and/or elements of the subject matter disclosed herein,
there is illustrated in Fig. 1 an illustration of a robotically
assisted laparoscopic surgical procedure involving a plu-
rality of access devices or cannulas 10 which provide
access for surgical instrumentation 12 controlled by ro-
botic manipulators 14. More particularly, the robotic ma-
nipulators 14 are part of a system such as the da Vinci
Surgical System, which is manufactured by Intuitive Sur-
gical, Inc., of Sunnyvale, California, or a similar robotic
surgical system.

[0019] Referring now to Fig. 2, there is illustrated a
cannula assembly constructed in accordance with a pre-
ferred embodiment of the subject invention and desig-
nated generally by reference numeral 100. Cannula as-
sembly 100 is particularly adapted and configured for use
in robotically assisted, pressure regulated laparoscopic
surgery, involving, forexample, the da VinciSurgical Sys-
tem.

[0020] Cannula assembly 100 includes a robotic can-



5 EP 3 481 313 B1 6

nula portion 112 having a proximal housing portion 114
with an open end and a distally extending tubular body
116, which has a 12 mm working diameter, i.e., the tu-
bular body portion is dimensioned and configured to ac-
commodate a surgical instrument having a 12 mm outer
diameter. The housing portion 114 includes an engage-
ment flange 118 configured to be selectively engaged by
a robotic manipulator 14, for use as shown for example
in Fig. 1. Cannula assembly 100 further includes an
adapter assembly 120 configured for reception in the
proximal housing portion 114 of the robotic cannula por-
tion 112, and a separable insert tube 130 which has an
upper cap 132 with an access port 134 and a distally
extending tubular body portion 136 having an 8 mm work-
ing diameter, i.e. the tubular body portion 136 is dimen-
sioned and configured to accommodate a surgical instru-
ment having an 8 mm outer diameter. The tubular body
portion 136 is configured to extend through the central
passage of the tubular body 144 of the adapter assembly
120 and the tubular body 116 of the robotic cannula por-
tion 112. Amechanical seal, such as for example, a duck-
bill seal or the like, is associated with the access port 134
to support a secondary seal for sealed access to the tu-
bular body portion 136 for an 8 mm surgical instrument.
While it is not shown in this embodiment, this seal is
shown in the embodiments illustrated in Figs. 3 and 6,
e.g., seal 360.

[0021] Referring now to Fig. 3, the adapter assembly
120 is configured for reception within the open end of the
proximal housing portion 114 and includes an upper
housing 122 and a lower housing 124. The upper housing
122 includes a cover 126 that defines an access port 128
for receiving a 12 mm instrument as well as the tubular
portion 136 of insert tube 130. The cover 126 encloses
a pair of diametrically opposed latches 142a and 142b
which form a clamping collar operatively associated with
the upper housing 122 for releasably securing the adapt-
erassembly 120 to the open end of the proximal housing
portion 114 and which interact with corresponding dia-
metrically opposed locking tabs 138a and 138b on the
upper cap 132 of insert 130 for selectively securing the
insert tube 130 to the adapter assembly 120 during use.
[0022] The upper housing 122 of the adapter assembly
120 further includes a tubular body 144 with a central
passage that supports, encloses or otherwise houses a
primary seal 150. In this embodiment, the primary seal
assembly 150 includes a four-part double lipped duckbill
seal, for example, and can include a main seal above the
duckbill seal. The primary seal 150 includes an upper
flange portion 152 that is dimensioned and configured to
be captured and retained between the upper and lower
housing 122 and 124 of the adapter assembly 120 and
more particularly between the top of the tubular body 144
and the bottom of lower housing 124 which seats against
the cover 126 inside the lower housing 122 as oriented
in Fig. 3. The tubular body 144 supports an O-ring seal
154 that functions to seal the interface between the inner
diameter of the open end of the proximal housing 114 of
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the robotic cannula portion 112 and the outer diameter
of the tubular body 144 of the of the adapter assembly
120.

[0023] The upperhousing 122 of the adapter assembly
120 also includes a valve assembly 160 that includes a
rotatable toggle valve stem 162 and an inlet port 164 in
the form of a luer lock connection port extending from
the adapter assembly 120. Those skilled in the art will
readily appreciate that any other suitable type of connec-
tion port can be used. This port is configured to connect
with a gas delivery tube that could be associated with a
source of insufflation gas.

[0024] Referring now to Fig. 4, there is illustrated an-
other cannula assembly constructed in accordance with
a preferred embodiment of the subjectinvention and des-
ignated generally by reference numeral 200. Cannula as-
sembly 200 is substantially similar to cannula assembly
100inthatitincludes arobotic cannula portion 212 having
a proximal housing portion 214 and a distally extending
tubular body portion 216, which has a 12 mm working
diameter. The housing portion 214 includes an engage-
ment flange 218 configured to be selectively engaged by
a robotic manipulator 14, for use as shown in Fig. 1.
[0025] Cannula assembly 200 further includes an
adapter assembly 220 configured for reception in the
proximal housing portion 214 of the robotic cannula por-
tion 212, and a separable insert tube 230 which has an
upper cap 232 with an access port 234 and a distally
extending tubular body portion 236 having an 8 mm work-
ing diameter.

[0026] Cannula assembly 200 differs from cannula as-
sembly 100 in that the valve assembly 260 that includes
an over-sized inlet port with unique proprietary configu-
ration that includes a plurality of circumferentially spaced
apart camming lugs 266 for engagement with a proprie-
tary coupling, such as for example, the type of coupling
disclosed in commonly assigned U.S. Patent Application
Publication No. 2014/0171855, and its progeny.

[0027] Referring now to Figs. 5 and 6, there is illustrat-
ed another embodiment of the cannula assembly of the
subject invention, which is designated generally by ref-
erence numeral 300. As illustrated, cannula assembly
300 includes a robotic cannula portion 312 having a prox-
imal housing portion 314 and a distally extending tubular
body portion 316, which has a 12 mm working diameter.
The proximal housing portion 314 includes an engage-
ment flange 318 configured to be selectively engaged by
a robotic manipulator 14, for use as shown in Fig. 1.
[0028] Cannula assembly 300 further includes an
adapter assembly 320 configured for reception in the
proximal housing portion 314 of the robotic cannula por-
tion 312, and a separable insert tube 330 which has an
upper cover 332 with an access port 334 and a distally
extending tubular body portion 336 having an 8 mm work-
ing diameter. The adapter assembly 320, which is best
seen in Fig. 6, includes a 12 mm two-part single lipped
duckbill seal 350 and a valve assembly 360 that includes
an over-sized toggle valve 362 and inlet port 364 with a
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unique proprietary configuration. The insert tube 330 also
includes a secondary 8 mm duckbill seal 360 and a sec-
ondary 8 mm flat seal 363 supported within the central
passage or access port 334 of the upper cup or cover
332 of the tube insert 330 for sealed access into the tu-
bular portion 336. The flat seal 363 is positioned proximal
to the duckbill seal 360. The upper cover 332 encloses
the duckbill seal 360 and flat seal 363 within a proximal
head portion of the insert tube 330.

[0029] Whilethe subjectinvention has beenshownand
described with reference to preferred embodiments,
those skilled in the art will readily appreciate that various
changes and/or modifications may be made thereto with-
out departing from the scope of the appended claims.

Claims

1. A cannula assembly for use in robotically assisted
laparoscopic surgery, comprising:

a) an adapter assembly (120) configured for re-
ception within an open end of a proximal housing
portion (114) of a robotic cannula (112) and in-
cluding a tubular body (144) with a central pas-
sage supporting a primary seal (150); and

b) an insert tube (130) dimensioned and config-
ured to extend through the central passage of
the tubular body (144) of the adapter assembly
(120) and a tubular portion (116) of the robotic
cannula portion (112), the insert tube (130) in-
cluding an upper cup (132) with an access port
(134) supporting a secondary seal,

wherein the adapter assembly (120) includes an up-
per housing (122) for supporting the primary seal
(150) within the central passage of the tubular body
(144) of the adapter assembly (120),
characterized in that

an inlet port (164) extends from the upper housing
(122) of the adapter assembly (120) for connecting
the adapter assembly (120) to a gas delivery tube.

2. The cannula assembly of Claim 1, wherein a toggle
valve (162) is operatively associated with the inlet
port (164)for controlling the flow of gas to the adapter
assembly (120).

3. Thecannulaassembly of Claim 1, further comprising
a clamping collar (142a, 142b) operatively associat-
ed with the upper housing (122) of the adapter as-
sembly (120) for releasably securing the adapter as-
sembly (120) to a proximal housing portion (114) of
the robotic cannula (112).

4. Thecannulaassembly of Claim 1, further comprising
an O-ring seal (154) surrounding the tubular body
portion (144) of the adapter assembly (120) below
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the upper housing (122) for sealingly engaging an
interior surface of a proximal housing portion (114)
of the robotic cannula (112).

5. The cannula assembly of Claim 1, wherein aflat seal
(363) is supported within a central passage (334) of
the upper cup (332) of the insert tube (330).

6. The cannula assembly of Claim 5, wherein the flat
seal (363) is positioned proximal to the secondary
seal (360).

7. Thecannulaassembly of Claim 5, further comprising
an upper cover (332) for enclosing the secondary
seal and flat seal (363) within a proximal head portion
of the insert tube (330).

8. The cannula assembly of Claim 1, wherein the cen-
tral passage of the tubular body portion (144) of the
adapter assembly (320) is dimensioned and config-
ured to accommodate a surgical instrument (12) hav-
ing a 12 mm outer diameter, and the access port
(334) of the upper cup (332) of the insert tube (330)
is dimensioned and configured to accommodate a
surgical instrument (12) having an 8 mm outer diam-
eter.

9. Thecannulaassembly of Claim 1, further comprising
a robotic cannula portion (312) having a proximal
housing portion (314) with an open end and an elon-
gated tubular portion (316) extending distally from
the proximal housing portion (314).

Patentanspriiche

1. Kanilenanordnung zur Verwendung in der roboter-
gestltzten laparoskopischen Chirurgie, umfassend:

a) eine Adapteranordnung (120), die zur Auf-
nahme in einem offenen Ende eines proximalen
Gehauseabschnitts (114) einer Roboterkaniile
(112) eingerichtet ist und einen rohrférmigen
Kérper (144) mit einem zentralen Durchgang
umfasst, der eine primare Dichtung (150) ab-
stltzt; und

b) ein Einsatzrohr (130), das dimensioniert und
eingerichtet ist, um sich durch den zentralen
Durchgang des rohrférmigen Korpers (144) der
Adapteranordnung (120) und einen rohrférmi-
gen Abschnitt (116) des Roboterkanilenab-
schnitts (112) zu erstrecken, wobei das Einsatz-
rohr (130) eine obere Schale (132) mit einer Zu-
gangsoffnung (134) umfasst, die eine sekunda-
re Dichtung abstitzt,

wobei die Adapteranordnung (120) ein oberes Ge-
hause (122) zum Abstiitzen der primaren Dichtung
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(150) im zentralen Durchgang des rohrférmigen Kor-
pers (144) der Adapteranordnung (120) umfasst,
dadurch gekennzeichnet, dass

sich eine Einlassoffnung (164) vom oberen Gehause
(122) des Adapters (120) zum Verbinden der Adap-
teranordnung (120) zu einem Gaszufuhrrohr er-
streckt.

Kanulenanordnung nach Anspruch 1, wobei ein Um-
schaltventil (162) mit der Einlass6ffnung (164 ) wirk-
verbunden ist, um den Gasfluss zur Adapteranord-
nung (120) zu steuern.

Kanulenanordnung nach Anspruch 1, die ferner eine
Klemmschelle (142a, 142b) aufweist, die mit dem
oberen Gehause (122) der Adapteranordnung (120)
zum lésbaren Befestigen der Adapteranordnung
(120) an einem proximalen Gehauseabschnitt (114)
der Roboterkantle (112) wirkverbunden ist.

Kanulenanordnung nach Anspruch 1, die ferner eine
O-Ring-Dichtung (154) aufweist, die den rohrférmi-
gen Korperabschnitt (144) der Adapteranordnung
(120) unterhalb des oberen Gehauses (122) umgibt,
um abdichtend mit einer Innenflache eines proxima-
len Gehauseabschnitts (114) der Roboterkaniile
(112) in Eingriff zu stehen.

Kanulenanordnung nach Anspruch 1, wobei eine fla-
che Dichtung (363) in einem zentralen Durchgang
(334) der oberen Schale (332) des Einsatzrohrs
(330) abgestiitzt wird.

Kanulenanordnung nach Anspruch 5, wobei die fla-
che Dichtung (363) proximal zur sekundaren Dich-
tung (360) positioniert ist.

Kanulenanordnung nach Anspruch 5, die ferner eine
obere Abdeckung (332) zum UmschlieRen der se-
kundaren Dichtung und der flachen Dichtung (363)
in einem proximalen Kopfabschnitt des Einsatzrohrs
(330) aufweist.

Kanulenanordnung nach Anspruch 1, wobei der zen-
trale Durchgang des rohrférmigen Kérperabschnitts
(144) der Adapteranordnung (320) dimensioniert
und eingerichtet ist, um ein chirurgisches Instrument
(12) mit einem AufRendurchmesser von 12 mm auf-
zunehmen, und die Zugangso6ffnung (334) der obe-
ren Schale (332) des Einsatzrohrs (330) dimensio-
niert und eingerichtet ist, um ein chirurgisches In-
strument (12) mit einem AufRendurchmesser von 8
mm aufzunehmen.

Kanulenanordnung nach Anspruch 1, die ferner ei-
nen Roboterkanilenabschnitt (312) mit einem pro-
ximalen Gehauseabschnitt (314) mit einem offenen
Ende und einem langlichen rohrférmigen Abschnitt

]
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(316) aufweist, der sich distal vom proximalen Ge-
hauseabschnitt (314) erstreckt.

Revendications

Ensemble canule pour une utilisation en chirurgie
laparoscopique assistée par robot, comprenant :

a) un ensemble adaptateur (120) configuré pour
étre regu dans une extrémité ouverte d’une par-
tie de boitier proximal (114) d’'une canule robo-
tique (112) et comportant un corps tubulaire
(144) avec un passage central supportant un
joint d’étanchéité primaire (150) ; et

b) un tube d’insertion (130) dimensionné et con-
figuré pour s’étendre a travers le passage cen-
tral du corps tubulaire (144)de I’ensemble adap-
tateur (120) et une partie tubulaire (116) de la
partie de canule robotique (112), le tube d’inser-
tion (130) comportant une coupelle supérieure
(132) avec un orifice d’accés (134) supportant
un joint d’étanchéité secondaire,

dans lequel I'ensemble adaptateur (120) comporte
un boitier supérieur (122) pour supporter le joint
d’étanchéité primaire (150) dans le passage central
du corps tubulaire (144) de I'ensemble adaptateur
(120),

caractérisé en ce que

un orifice d’entrée (164) s’étend a partir du boitier
supérieur (122) de 'ensemble adaptateur (120) pour
relier 'ensemble adaptateur (120) a un tube de dis-
tribution de gaz.

Ensemble canule de la revendication 1, dans lequel
une soupape a bascule (162) est associée de ma-
niere fonctionnelle a I'orifice d’entrée (164) pour ré-
gulerlefluxde gazversI'ensemble adaptateur (120).

Ensemble canule de la revendication 1, comprenant
en outre un collier de serrage (142a, 142b) associé
de maniére fonctionnelle au boitier supérieur (122)
de I'ensemble adaptateur (120) pour fixer de manié-
reamovible 'ensemble adaptateur (120) a une partie
de boitier proximal (114) de la canule robotique
(112).

Ensemble canule de la revendication 1, comprenant
en outre un joint torique (154) entourant la partie de
corps tubulaire (144) de 'ensemble adaptateur (120)
en-dessous du boitier supérieur (122) pour s’enga-
ger de maniére étanche avec une surface interne
d’'une partie de boitier proximal (114) de la canule
robotique (112).

Ensemble canule de la revendication 1, dans lequel
un joint d’étanchéité plat (363) est supporté dans un
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passage central (334) de la coupelle supérieure
(332) du tube d’insertion (330).

Ensemble canule de la revendication 5, dans lequel
le joint d’étanchéité plat (363) est positionné a proxi-
mité du joint d’étanchéité secondaire (360).

Ensemble canule de la revendication 5, comprenant
en outre un couvercle supérieur (332) pour enfermer
le joint d’étanchéité secondaire et le joint d’étanchéi-
té plat (363) dans une partie de téte proximale du
tube d’insertion (330).

Ensemble canule de la revendication 1, dans lequel
le passage central de la partie de corps tubulaire
(144)de I'ensemble adaptateur (320) est dimension-
né et configuré pour recevoir un instrument chirur-
gical (12) ayant un diamétre externe de 12 mm, et
I'orifice d’acces (334) de la coupelle supérieure (332)
du tube d’insertion (330) est dimensionné et confi-
guré pour recevoir un instrument chirurgical (12)
ayant un diameétre externe de 8 mm.

Ensemble canule de la revendication 1, comprenant
en outre une partie de canule robotique (312) ayant
une partie de boitier proximal (314) avec une extré-
mité ouverte et une partie tubulaire allongée (316)
s’étendant de maniére distale a partir de la partie de
boitier proximal (314).
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