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Description

Background

[0001] This invention generally relates to medical ac-
cess devices and, more specifically, to a trocar cannula
with an atraumatic tip.

[0002] During use of a trocar in a surgical procedure,
such as a laparoscopic procedure, a trocar is placed
across the abdominal wall and the trocar cannula is left
disposed across the abdominal wall. The distal tip of the
cannula is positioned on the anterior side of the abdom-
inalwall. Laparoscopic procedures can utilize several tro-
cars across the abdominal wall and therefore several
cannulas may be disposed across the abdominal wall at
the same time. With several cannulas disposed across
the abdominal wall, it can be difficult to constantly ob-
serve and monitor the positioning of the distal tips of the
cannulas while the laparoscopic procedure is being con-
ducted. For example, because of the number of cannulas
disposed across an abdominal wallin a laparoscopic pro-
cedure, it is possible for a cannula tip to unintentionally
engage body tissue out of the surgeon’s field of view
provided by the laparoscope and camera. The trocar in
accordance with aspects of the present invention mini-
mizes the possibility for a trocar cannula to inadvertently
engage and traumatize body tissue in a body cavity, due
to accidental misuse, for example, by providing a cannula
with a distal tip, which is elastomeric, compliant, soft, and
generally atraumatic.

[0003] A priorartsofttip guiding catheter is known from
EP 0 520 692, which comprises a main tubular portion
and a soft tubular tip.

Summary

[0004] The presentinvention provides atrocarcannula
as recited in Claim 1.

[0005] Many of the attendant features of the present
invention will be more readily appreciated as the same
becomes better understood by reference to the foregoing
and following description and considered in connection
with the accompanying drawings in which like reference
symbols designate like parts throughout and in which Fig-
ures 10 and 15 disclose the features of a trocar cannula
in accordance with the present invention.

Brief Description of the Drawings

[0006]

FIGs. 1-2 are side views of a trocar system of the
type that the present invention may be employed
with;

FIGs. 3-4 are side views of an operational use of the
trocar system of Figs. 1-2;

FIG. 5is a cross-sectional side view of a trocar can-
nula;
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FIG. 6A is an enlarged cross-sectional side view of
a portion of a trocar cannula;

FIG. 6B is an enlarged side view of a portion of a
trocar cannula without a tip;

FIG. 7 is a side view of an alternative arrangement
of trocar system not accordance with the present in-
vention;

FIG. 8 is a side view of an alternative arrangement
of trocar system not in accordance with the present
invention;

FIG. 9A is an enlarged cross-sectional side view of
a portion of a trocar cannula;

FIG. 9B is an enlarged side view of a portion of a
trocar cannula without a tip;

FIG. 10 is a side view of a trocar system in accord-
ance with the present invention;

FIG. 11 is a side view of an alternative arrangement
of trocar cannula;

FIG. 12 is a side view of an alternative arrangement
of trocar cannula;

FIG. 13 is a side view of an alternative arrangement
of trocar cannula;

FIG. 14 is an enlarged cross-sectional side view of
a portion of a trocar cannula; and

FIG. 15 is an enlarged cross-sectional side view of
a portion of a trocar cannula in accordance with the
present invention.

Detailed Description

[0007] Generally, an access port or trocar is provided
with a cannula having an atraumatic distal tip. The trocar
is used during minimally invasive surgery to provide an
access channel into the body through which a surgeon
may insert medical instruments. The cannula has a prox-
imal portion, which may be formed of a rigid polymer and
a distal portion which may be formed of an elastomeric
polymer and joined to the proximal portion by a flexible
elastic joint. The cannula tip has sufficient column
strength to enable passage through a body wall when
used in combination with an obturator yet may have a
lowerdurometer hardness and is more compliantas com-
pared to the proximal portion of the cannula. A low du-
rometer and compliance of the atraumatic cannula tip
can prevent the cannula tip from potentially traumatizing,
due to accidental misuse, for example, or engaging ad-
jacent body tissue during a surgical procedure such as
alaparoscopic procedure. Some trocar cannulas are typ-
ically formed of a single material such as stainless steel
or polycarbonate. These trocar cannulas can be rigid and
include tapered distal tips, which can engage body tissue
and may cause trauma to the engaged body tissue, due
to, for example, accidental misuse.

[0008] Referringto FIGS. 1-14, a surgical access port,
e.g., a trocar, which comprises a trocar seal housing 11,
a trocar cannula 3, and/or an obturator is provided. In
this description, "proximal" or "proximally" refers to that
portion of the instrument, component, or element that
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extends toward the user. "Distal" or "distally" refers to
that portion of the instrument, component, or element
that extends away from the user. The trocar is configured
to access a body cavity and to maintain positive pressure
at its distal end to prevent loss of surgical insufflation gas
such as carbon dioxide used, for example, in laparoscop-
ic procedures to insufflate the body cavity. The trocar
seal and trocar cannula is also configured to sealingly
engage surgical instruments of various diameters, which
would typically be inserted through the trocar, to prevent
loss of surgical gas during use of such instruments and/or
when no instrument is inserted. The trocar seal housing
may be releasably attachable to the trocar cannula to
allow the seal to be removed during surgery to enable
the extraction of tissue specimens through the trocar.
The trocar in one aspect has or is included with an optical
obturator having a tip, which includes a smooth outer
surface and has a high degree of optical clarity.

[0009] The trocar seal housing 11 may be easily de-
tached or removed from a proximal enlarged end of the
trocar cannula 3 and easily attached or re-attached to
the trocar cannula 3 for example during a surgical pro-
cedure. During surgery, small tissue specimens may be
extracted from a body cavity through a trocar to enable
pathological analysis of the tissue specimen. The integ-
rity of the tissue specimen can be maintained or the main-
tenance facilitated by avoiding or minimizing withdrawal
of delicate tissue specimens through a trocar seal. As
such, in one aspect, the trocar seal housing 11 is ar-
ranged to be removed from the trocar cannula 3 to enable
extraction of tissue specimens from a body cavity while
maintaining the integrity of the tissue specimen. The tro-
car seal housing 11 also easily reattaches to the trocar
cannula 3 after its initial removal during a surgical pro-
cedure.

[0010] Laparoscopic surgery of the abdominal area
typically requires the introduction of an insufflation gas
into the peritoneal cavity of the patient. The insufflation
gas is usually pressurized to about 10 mm Hg above
atmospheric pressure. This in turn lifts the abdominal wall
away from the organs underlying it. Pressurized insuffla-
tion gas in one aspectis introduced through the stopcock
of the trocar seal housing 11 into the trocar cannula 3.
Trocar seal housing 11, accommodating instrument
and/or zero seals, prevents the gas from escaping prox-
imally out from the cannula 3 and allows the insertion
and removal of a laparoscope and surgical instruments
into and out of the surgical site.

[0011] Also, the trocar seal housing 11 may be easily
removable from the trocar cannula 3 to enable rapid des-
ufflation of an insufflated body cavity. A trocar lock may
releasably attach the trocar cannula to the trocar seal
housing. For example, towards the end of a laparoscopic
surgical procedure, release of the insufflation gas such
as carbon dioxide from the peritoneal cavity of the patient
is performed. By opening one or more stopcock valves
on the trocar seal, desufflation can be achieved. The flow
rate through the stopcock valves, however, can be slow
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with regard to evacuation of the carbon dioxide from the
peritoneal cavity and therefore the time expended to
evacuate the insufflation gas can be excessive. By re-
moving the seal housing 11 from the cannula 11, the
cannula provides an unobstructed outlet for the insuffla-
tion gas to escape thereby decreasing desufflation time.
[0012] During an operational exemplary use, a lapar-
oscope 21isinserted into and through trocar seal housing
11 and into cannula 3. An endoscopic video camera is
attached to the proximal end of the laparoscope. As the
surgeon advances the trocar through the body wall, the
surgeon can visually observe the tissue through the
laparoscope via a video monitor, which is connected to
the endoscopic video camera.

[0013] Referring to FIGS. 1-6, a trocar system, i.e., a
surgical access port for entry into a body cavity, is pro-
vided when an atraumatic distal tip 7 of a trocar cannula
3 prevents or minimizes potentially destructive engage-
ment with laparoscopic instrumentation such as an artic-
ulating laparoscope 21. For example, if an articulating
laparoscope is placed through a typical cannula, the dis-
tal tip of the laparoscope then articulated, and the lapar-
oscope then withdrawn from the cannula, the flexible joint
ofthe laparoscope can contact the distal tip of the cannula
resulting in damage to the flexible joint of the laparo-
scope. The damage to the laparoscope may be such as
to require immediate replacement of the laparoscope re-
sulting in an immediate delay in the surgical procedure.
Articulating laparoscopes are also typically very expen-
sive in comparison with non-articulating laparoscopes
and therefore, it can be very costly for a hospital or a
manufacturer to replace or repair a damaged articulating
laparoscope. To address this a trocar in accordance with
the presentinvention may have a cannula 3 with an elas-
tomeric distal tip 7, which is compliant, and has a low
durometer. The atraumatic elastomeric distal tip 7 on the
cannula 3 in one aspect is sufficiently compliant and soft
so as to prevent or minimize potential damage to instru-
mentation, which engages the cannula tip 7 during with-
drawal of the instrumentation.

[0014] Inone aspect, the cannula 3 with the atraumatic
tip 7 is a high durometer rigid polymer cannula formed
of a material such as polycarbonate. The atraumatic tip
comprises a low durometer elastomeric material such as
polyurethane. The atraumatic tip may be held in place
via a mechanical interlock fit. The mechanical interlock
fit may include a plurality of annular ribs 9 on the cannula
tip 4, which are over-molded with the atraumatic elasto-
meric tip 7. The annular ribs 9 prevent or resist axial
movement of the atraumatic elastomeric tip 7 relative to
the rigid polycarbonate cannula. The length of the atrau-
matic elastomeric tip 7 can range from approximately
0.635 cm (.25") to approximately 2.54 cm (1") long. This
length enables the cannula 3 to be disposed across the
abdominal wall such that the rigid portion 5 of the cannula
3 is positioned within the abdominal wall to hold the ab-
dominal wall in a retracted position. The retracted ab-
dominal wall also serves to aid with anchoring the can-



5 EP 2 086 430 B1 6

nula 3 in place and prevents axial movement of the can-
nula during the surgical procedure. The atraumatic elas-
tomeric tip 7 is positioned within the peritoneal cavity and
in one aspect is the only portion of the cannula to be
disposed within the peritoneal cavity.

[0015] The cannulatip ordistal tip end 4 of the cannula
may have a wall thickness smaller than remaining por-
tions of the cannula 3. A proximal portion of the atrau-
matic tip 7 may have a wall thickness substantially similar
to cannula tip 4 and a distal portion of the atraumatic tip
7 may have a wall thickness substantially similar to a wall
thickness of a proximal portion of the cannula 3. The at-
raumatic elastomeric tip 7 may formed from a material,
e.g., a transparent polyurethane material, or otherwise
configured/arranged to ensure that visibility through the
tip is maintained. The transparent elastomeric tip assists
in positioning the cannula 3 within the abdominal wall.
By placing the laparoscope lens just proximal to the tip
of the cannula 3, the abdominal wall can be viewed
through the cannula tip 6 while positioning the cannula
such that only the atraumatic elastomeric tip 7 of the can-
nula is disposed within the peritoneal cavity. The atrau-
matic elastomeric tip 7 may be formed with a contrasting
tint as compared to the rigid portion 5 of the cannula to
further aid with positioning of the cannula within the ab-
dominal wall and the peritoneal cavity.

[0016] The rigid portion 5 of the cannula 3 may be
formed from polyethylene, polysulfone, polyethersul-
fone, polyetherimide, polycarbonate, polyurethane, lig-
uid crystal polymer, nylon, polyester, polypropylene, or
ABS (Acrylonitrile Butadiene Styrene). The atraumatic
elastomeric tip portion of the cannula may be formed from
silicone, polyurethane, polyester, polystyrene, nylon, pol-
yvinyl chloride, mylar, polyethylene, Kraton® thermo-
plastic elastomers, C-Flex® thermoplastic elastomers,
Versaflex® thermoplastic elastomers, Santoprene®
thermoplastic elastomers, Carbothane® thermoplastic
polyurethanes, copolymer/mineral oil gels, polyisoprene,
or natural rubber.

[0017] The cannula 3 may have an ultimate elongation
less than the ultimate elongation of the atraumatic tip 7.
For example, the ultimate elongation of the cannula 3 is
about 120% versus the ultimate elongation of the atrau-
matic tip 7 being about 410%. The ultimate elongation of
the cannula 3 may be within the range of about 2% to
about 150% versus the ultimate elongation of the atrau-
matic tip 7 being in the range of about 300% to about
1,000%. The ultimate elongation of the tip may be atleast
three times greater than the ultimate elongation of the
cannula. A large or greater ultimate elongation of the tip
ensures that the tip does not tear off when a surgical
instrument is inserted through the cannula, moved off-
axis and/or portions of the instrument articulated off-axis
relative to the longitudinal axis of the cannula which may
interfere and/or damage the instrument and/or tip por-
tions of which may fall into the surgical site.

[0018] The atraumatic elastomeric tip 7 of the cannula
3 may be formed from an elastomeric material which fur-
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ther softens upon extended exposure to body tempera-
tures. The elastomeric material can therefore be less
compliant during the initial insertion of the trocar when
lower compliance is used providing a lower insertion
force, and upon extended exposure to body tempera-
tures, the atraumatic cannula tip would then soften re-
sulting in a more compliant and therefore a more atrau-
matic cannulatip. Examples of elastomeric materials with
these properties are the Carbothane® thermoplastic
polyurethanes available from Noveon.

[0019] The cannula 3 with the atraumatic elastomeric
tip 7 may be provided with inside diameters ranging from
1 mm to 30mm. A typical wall thickness for the cannula
is about .25mm to 1 mm. A cannula 3 with the atraumatic
elastomeric tip 7 may be have a semi-rigid or flexible
proximal portion to enable placement of the cannula
through a body conduit such as a urethra or ureter. The
proximal portion of the cannula or catheter would be con-
figured to be less flexible than the distal tip portion of the
cannula. A proximal portion 8 of the cannula 3 may be
enlarged accommodating instrument and/or zero seals,
surgical instruments with different diameters and orien-
tation of such instruments, providing finger holds or grips,
suture tie slots, and/or a releasable connection to the
seal housing 11.

[0020] The cannula 3 not in accordance with the
present invention, may have a thinned wall sections or
axial slots 25 at its distal tip to provide the distal tip of the
cannula with greater flexibility as compared to the prox-
imal portions of the cannula (FIG. 7).

[0021] InFIG. 8, a cannula not in accordance with the
present invention is formed of a single material with a
flexible joint 27 between the proximal portion and the
distal portion of the cannula. The flexible joint, e.g., bel-
lows, enable the distal tip or portion of the cannula to
pivot in response to contact with body tissue or inserted
instrumentation. In one aspect, the flexible joint 27 inte-
grated with and extending from the proximal portion of
the cannula 3. The flexible joint 27 is more compliant than
the proximal or rigid portion 5 of the cannula 3 and is
formed from a material that is different from the material
of the other portions of the cannula 3. The tip or distal
portion of the cannula is integrated with and extending
from an opposing end of the flexible joint away from the
distal tip end of the elongate body. In one aspect, the tip
is less compliant than the flexible joint and is formed from
a material different from the material of the flexible joint.
In one aspect, the flexible jointis formed of thermoplastic
polyurethane and has a flexural modulus substantially
smaller than the flexural modulus of the cannula 3.
[0022] Inone aspect, the atraumatic tip 7 has a flexural
modulus that is about 10.3x10-6 Nm-2 (1,500 psi) and the
flexural modulus of the cannula is about 2265x 10-6 Nm-2
(330,000 psi). In one aspect, the flexural modulus of the
cannula is greater than at least 689x10-6 Nm-2 (100,000
psi) and the tip 7 is less than at least 68.9x106 Nm2
(10,000 psi). In one aspect, the flexural modulus of the
atraumatic tip is within the range of about 3.44x10-6 Nm-2
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(500 psi) to about 10.3x10-6¢ Nm-2 (15,000 psi) versus
the cannula is in the range of about 689x106 Nm-2
(100,000 psi) to about 3447x10 Nm-2 (500,000 psi). The
flexural modulus of the cannula is about ten times greater
than the flexural modulus of the tip. The lower flexural
modulus of the tip relative to the cannula allows the tip 7
to deflect, bend and/or deform to avoid unintended con-
tact and complications with tissue/organs and to avoid
potential interference and/or damage to flexible or de-
flectable instruments articulated during a surgical proce-
dure or instruments being withdrawn with portions of the
instrument deflected or articulated off-center or align-
ment with the longitudinal axis of the cannula. The pro-
nounced difference ensures the tip to deflect relative to
the cannula allowing the remaining portion to remain still
and thus not pull, tear or enlarge the minimally sized sur-
gical incision or entryway. Also, the difference ensures
that tip deflects or does not otherwise interfere with a
surgical instrument, e.g., a laparoscope, obturator and
others, having a tubular portion or shaft with properties
similar to the remaining portions of the cannula inserted
through the cannula and moved off-axis or portions of
the instrument articulated off-axis.

[0023] The atraumatic elastomeric tip 7 in one aspect
is bonded with an adhesive to the rigid portion of the
cannula. The atraumatic elastomeric tip in one aspect is
ultrasonically welded or thermally welded to the rigid por-
tion of the cannula. In one aspect, the atraumatic elas-
tomeric tip is formed of a material arranged to chemically
bond with the rigid portion 5 of the cannula 3 during in-
jection molding. For example, the cannula 3 may be
formed of polypropylene and the elastomeric tip 7 formed
of a C-Flex® thermoplastic elastomer specifically formu-
lated to chemically bond to polypropylene duringinjection
molding.

[0024] In one aspect, the atraumatic elastomeric tip 7
is coated or treated to reduce the friction associated with
the movement of instrumentation when the instrumenta-
tion contacts the elastomerictip. The coating or treatment
can also reduce the force used to place the trocar through
the abdominal wall. Examples of coatings and treatments
include parylene coatings, hydrophilic coatings, plasma
surface treatments, and chlorination treatments. In one
aspect, the atraumatic elastomeric tip is formed from a
radiopaque material. A typical radiopaque material in-
cludes barium sulfate as an additive.

[0025] Referring now to FIG. 9A, in one aspect, the tip
of the rigid portion 5 of a cannula 3 is formed with annular
barbs 15 to provide a mechanical lock with the over-mold-
ed elastomeric tip 7. The tip 4 of the rigid portion 5 of the
cannula 3 is formed with a series of directionally alter-
nating annular barb configurations, such that the barbs
create a mechanical lock increasing axial tension
strength ofthe tip to the rest of the cannula and preventing
the elastomeric tip 7 from moving in either a proximal or
a distal direction relative to the rigid portion 5 of the can-
nula 3. The tip 4 of the rigid portion 5 of the cannula 3 in
one aspect is formed with annular grooves to provide a
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mechanical lock with the over-molded elastomeric tip 7.
The tip 4 of the rigid portion 5 of the cannula 3 in one
aspect is formed with holes and/or axial grooves to pro-
vide a mechanical lock with the over-molded elastomeric
tip 7. The tip 4 of the rigid portion 5 of the cannula 3, in
one aspect, is formed with a thread to provide a mechan-
ical lock with the over-molded elastomeric tip.

[0026] The inside diameter of a distal tapered portion
17 of the atraumatic elastomeric tip 7 in accordance with
the present invention is configured to slightly interfere
with the outside diameter of an obturator 31 such that
when the obturator is inserted into the cannula 3, the
obturator expands the elastomeric distal tip of the can-
nula to create a smooth transition between the distal tip
of the cannula and the obturator (FIG. 10). The smooth
transition between the distal tip of the cannula and the
obturator can decrease the possibility for body tissue to
wedge between the cannula and the obturator during in-
sertion through the abdominal wall and can therefore re-
duce the insertion force required to place the trocar
through the abdominal wall. The interference fit can also
serve to create a seal between the distal tip of the obtu-
rator 31 and the cannula 3. The seal can prevent or min-
imize insufflation gasses from flowing between the inter-
face of the distal tip of the cannula and the obturator. In
one aspect, to facilitate the interference fit, the atraumatic
tip 7 has an inner diameter that is less than an inner
diameter of the elongate body or distal tip end of the
cannula 3. The atraumatic tip 7, in accordance with the
presentinvention, is chamfered or tapered narrowing and
transitioning from a larger inner diameter corresponding
to the inner diameter of the distal tip end 4 of the elongate
body to the smaller inner diameter of the atraumatic tip
7 (FIG. 15). As such, the taper also provides a smooth
transition or lead-in (reducing "catch" points) for the ob-
turator or other surgical instruments being inserted into
the cannula and through the tip.

[0027] The greater or larger ultimate elongation of the
tip relative to the rigid portion 5 of the cannula 3, as noted
above, also assists in the interference fit between the tip
and the inserted obturator. The tip 7 is allowed to stretch
to accommodate an obturator having an outer diameter
largerthan the inner diameter of the tip, thereby providing
a tight instrument seal and a smooth transition between
instrument and tip and tip to cannula. The difference en-
sures that the tip stretches or expands relative to the
cannula allowing the tip to allow passage of the inserted
surgical instrument, e.g., a laparoscope, obturator, and
others, having an outer diameter larger than the inner
diameter of the tip. Aninterference fit and instrument seal
is thereby provided with the tip and the inserted surgical
instrument.

[0028] The cannula 3 with the atraumatic elastomeric
tip 7 in one aspect is formed of reusable materials to
enable the productto be autoclave sterilized and re-used.
Reusable materials for the cannula and elastomeric tip
in one aspect can be polysulfone, polyetherimide, poly-
ethersulfone, silicone, and polyisoprene. The cannula 3
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with the atraumatic elastomeric tip 7 in one aspect is
formed of stainless steel with a bonded elastomeric tip
formed of silicone or polyisoprene to enable the product
to be autoclave sterilized and re-used.

[0029] The cannula 3 with the atraumatic tip 7 in one
aspect has a short length over-molded section atits distal
tip. The short length over-molded section can provide for
an atraumatic elastomeric cannula tip, yet utilize no or
minimal column strength or less axial column strength
as compared to a longer length over-molded section. The
length of the shortened section in one aspect varies from
0.0635 to 0.635 cm (.025" to .250").

[0030] In FIG. 11, the cannula 3 has a flexible elasto-
meric joint 33 between the rigid portion 5 of the cannula
and the distal tip 7’ of the cannula. The distal tip of the
cannula is flexible. The flexible joint 33 allows the distal
tip of the cannula to deflect in response to contact be-
tween, for example, body tissue or an instrument thereby
preventing potential trauma to the body tissue or potential
damage to the instrument. The flexible joint 33 in one
aspect has a bellows configuration with a minimal axial
length. The minimal axial length of the flexible joint 33 in
combination with a rigid or semi-rigid distal tip 7 in one
aspect can provide the cannula 3 with greater column
strength as compared to a cannula with an over-molded
elastomeric tip. The flexible joint in one aspect is formed
from silicone, polyurethane, Kraton® thermoplastic elas-
tomers, C-Flex® thermoplastic elastomers, Versaflex®
thermoplastic elastomers, polyisoprene, Santoprene®
thermoplastic elastomers, Carbothane® thermoplastic
polyurethanes, copolymer/mineral oil gels, or natural rub-
ber.

[0031] In FIG. 12, the cannula 3 has a flexible joint 33
and a seal 35 formed of a gel material located at the distal
tip 7’ of the cannula. The seal 35 in one aspect is config-
ured to maintain a seal in the absence of inserted instru-
mentation and the seal, in one aspect, is configured to
maintain a seal in the presence of inserted instrumenta-
tion. The flexible joint 33 allows the seal 35 and the distal
tip 7’ to pivot in response to the lateral movement of in-
serted instrumentation to ensure that a seal 35 is main-
tained during off-axis movement of the instrumentation.
The seal 35 could be formed of a single piece component
with the gel for example shaped as a disc with a slit in
the center of the disc. In one aspect, as shown in FIG.
13, seal 35’ is formed of two opposed gel rollers, such
that instrumentation would be inserted between the roll-
ers. The cannula 3 with the seal 35 can also be formed
without the flexible joint 33. The elongation and sealing
properties of the gel material can enable a seal to be
maintained during off-axis movement of inserted instru-
mentation. The gel material in one aspect is formulated
of an SEBS (Styrene Ethylene Butylene Stryrene) copol-
ymer and a mineral oil.

[0032] Referring now to FIG. 14, an atraumatic elasto-
meric cannula tip 7 is formed with an internal wire form
19to provide greaterrigidity and column strength as com-
pared to a cannula tip without an internal wire form. The
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wire form 19 in one aspect is configured in the shape of
a coil spring and a polymer is fused or over-molded over
the wire form resulting in a cannula tip 7 with an embed-
ded wire form. The wire form in one aspect also compris-
es a series of wires radially spaced and embedded within
the atraumatic elastomeric cannula tip.

[0033] Although the present invention has been de-
scribed in certain specific aspects, many additional mod-
ifications and variations would be apparent to those
skilled in the art. It is therefore to be understood that the
present invention may be practiced otherwise than spe-
cifically described, including various changes in the size,
shape and materials, without departing from the scope
of the present invention as defined by the claims.

Claims

1. A trocar cannula (3) for receiving an articulating
laparoscope (21) comprising:

an elongate body (5) having a proximal enlarged
end and a distal tip end (4) with alumen extend-
ing from the proximal end to the distal end for
inserting and removing surgical instruments
through the lumen;

an atraumatic tip (7) integrated with and extend-
ing from the distal tip end (4) of the elongate
body (5), the tip (7) being more compliant than
the elongate body (5) and formed from a material
different to the elongate body (5); and

an obturator (31) insertable through the lumen
of the elongate body (5) and the atraumatic tip
(),

the atraumatictip (7) having a tapered narrowing
and transitioning distally from a larger inner di-
ameter corresponding to the inner diameter of
the distal end (4) of the elongate body (5) to a
smaller inner diameter;

the obturator (31) having an outer diameter
greater than the smaller inner diameter of the
atraumatic tip (7); and

characterized in the atraumatic tip being con-
figured to form an interference fit and an instru-
ment seal with the obturator (31) inserted there-
through.

2. The cannula of any of the preceding claims further
comprising a laparoscope (21) insertable up to a
proximal portion of the atraumatic tip (7), the atrau-
matic tip (7) being transparent.

3. The cannula of any of the preceding claims wherein
the elongate body (5) has a flexural modulus greater
than a flexural modulus of the atraumatic tip (7).

4. The cannula of any of the preceding claims wherein
the elongate body (5) has an ultimate elongation less
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than an ultimate elongation of the atraumatic tip (7).

The cannula of any of the preceding claims further
comprising a trocar seal housing (11) having an in-
strument seal and a zero seal contained within the
trocar seal housing (11), the trocar seal housing (11)
connected to the proximal enlarged end of the elon-
gate body (5) with the zero seal situated within the
proximal enlarged end.

The cannula of claim 1, wherein the atraumatic tip
(7) is elastomeric.

Patentanspriiche

Eine Trokarkanile (3) zum Aufnehmen eines gelen-
kigen Laparoskops (21), die beinhaltet:

einen langlichen Hauptteil (5) mit einem proxi-
malen vergréRerten Ende und einem distalen
Spitzenende (4) mit einem Lumen, das sich von
dem proximalen Ende bis zu dem distalen Ende
erstreckt, zum Einfihren und Entfernen von chi-
rurgischen Instrumenten durch das Lumen;
eine atraumatische Spitze (7), die mit dem dis-
talen Spitzenende (4) des langlichen Hauptteils
(5) integriert ist und sich aus dieser erstreckt,
wobei die Spitze (7) biegsamer ist als der lang-
liche Hauptteil (5) und aus einem anderen Ma-
terial gebildet ist als der langliche Hauptteil (5);
und

einen Obturator (31), der durch das Lumen des
langlichen Hauptteils (5) und der atraumati-
schen Spitze (7) einfihrbar ist,

wobei die atraumatische Spitze (7) eine koni-
sche Verengung aufweist und distal von einem
gréRBeren Innendurchmesser, der dem Innen-
durchmesser des distalen Endes (4) des langli-
chen Hauptteils (5) entspricht, zu einem kleine-
ren Innendurchmesser Ubergeht;

wobei der Obturator (31) einen Aulendurch-
messer aufweist, der groRer ist als der kleinere
Innendurchmeser der atraumatischen Spitze
(7); und

dadurch gekennzeichnet, dass die atrauma-
tische Spitze so konfiguriert ist, dass sie einen
Presssitz und eine Instrumentendichtung mit
dem Obturator (31) bildet, der dadurch einge-
flhrt wird.

Die Kaniile gemaR einem der vorhergehenden An-
spriiche, die ferner ein Laparoskop (21) beinhaltet,
das bis zu einem proximalen Anteil der atraumati-
schen Spitze (7) einfiihrbar ist, wobei die atrauma-
tische Spitze (7) durchsichtig ist.

Die Kaniile gemaR einem der vorhergehenden An-
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spriiche, wobei der langliche Hauptteil (5) einen Bie-
gemodul aufweist, der gréRer ist als ein Biegemodul
der atraumatischen Spitze (7).

Die Kantile gemaf einem der vorhergehenden An-
spriiche, wobei der langliche Hauptteil (5) eine au-
Rerste Dehnung aufweist, die kleiner ist als eine du-
Rerste Dehnung der atraumatischen Spitze (7).

Die Kaniile gemaf einem der vorhergehenden An-
spriiche, die ferner ein Trokardichtungsgehause
(11) beinhaltet, das eine Instrumentendichtung und
eine Nulldichtung aufweist, die in dem Trokardich-
tungsgehduse (11) enthalten sind, wobei das Tro-
kardichtungsgehause (11) mit dem proximalen ver-
gréRerten Ende des langlichen Hauptteils (5) ver-
bundenist, wobei die Nulldichtung sich innerhalb des
proximalen vergréRerten Endes befindet.

Die Kanile gemafR Anspruch 1, wobei die atrauma-
tische Spitze (7) elastomer ist.

Revendications

Canule de trocart (3) pour recevoir un laparoscope
articulé (21), comprenant :

un corps allongé (5) ayant une extrémité proxi-
male élargie et une extrémité de pointe distale
(4) avec un lumen s’étendant de I'extrémité
proximale jusqu’a I'extrémité distale pour intro-
duire et retirer des instruments chirurgicaux par
le lumen;

une pointe atraumatique (7) faisant partie inté-
grante et s’étendant de I'extrémité de pointe dis-
tale (4) du corps allongé (5), la pointe (7) étant
plus élastique que le corps allongé (5) etformée
en un matériau différent de celui du corps allon-
gé (5); et

un obturateur (31) pouvant étre introduit a tra-
vers le lumen du corps allongé (5) et de la pointe
atraumatique (7),

la pointe atraumatique (7) ayant un rétrécisse-
ment conique et passant dans le sens distal,
d’'un diameétre intérieur plus grand correspon-
dant au diameétre intérieur de I'extrémité distale
(4) du corps allongé (5) jusqu’a un diamétre in-
térieur plus petit;

I'obturateur (31) ayant un diametre extérieur
plus grand que le diamétre intérieur plus petit
de la pointe atraumatique (7); et

caractérisée en ce que la pointe atraumatique
est configurée pour former un joint a ajustement
serré et un joint d’étanchéité pour instruments
avec l'obturateur (31) introduit dedans.

2. Canule selon 'une quelconque des revendications
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précédentes, comprenant en outre un laparoscope
(21) pouvant étre introduit jusqu’a une partie proxi-
male de la pointe atraumatique (7), la pointe atrau-
matique (7) étant transparente.

Canule selon 'une quelconque des revendications
précédentes, dans laquelle le corps allongé (5) a un
module de flexion plus grand que le module de
flexion de la pointe atraumatique (7).

Canule selon 'une quelconque des revendications
précédentes, dans laquelle le corps allongé (5) a un
moindre allongement a la rupture qu’un allongement
a la rupture de la pointe atraumatique (7).

Canule selon 'une quelconque des revendications
précédentes, comprenant en outre un boitier d’étan-
chéité de trocart (11) ayant un joint d’étanchéité pour
instruments et un joint d’étanchéité zéro contenu
dans le boitier d’étanchéite de trocart (11), le boitier
d’étanchéité de trocart (11) connecté a I'extrémité
élargie du corps allongé (5) avec le joint d’étanchéité
zéro situé a l'intérieur de I'extrémité élargie proxima-
le.

Canule selon la revendication 1, dans laquelle la
pointe atraumatique (7) est en élastomeére.
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