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SURGICAL TROCAR

FIELD OF THE INVENTION

[0001] The present invention relates to a surgical trocar, such as used
introduce a wound drainage tube into a patient to effect closed wound drainage

after surgery.
BACKGROUND TO THE INVENTION

[0002] Many patients require closed wound drainage after surgery. Closed
wbund drainage relies on a drainage tube sewn into a wound. The drainage tube
extends out of the wound and connects to a source of vacuum, such as a vacuum
container with vacuum level control valve. Fluids gathering in the wound after
surgery are moved through the drainage tube and collected in the container. A
surgical trocar is a stainless steel implement used to introduce the drainage tube
into the wound. The surgical trocar typically is a smooth stainless steel shaft with
a point at a leading end to pierce skin, and a ridged connector at a trailing end for
attachment to the drainage tube. In use, a rear or trailing end of the surgical
trocar is attached to a leading end of the drainage tubing. A surgeon then
manually uses the surgical trocar to pierce a hole through the skin (and any fat
and muscle) of the patient from the internal surface to the outer (epiderrhal) skin
surface. The surgical trocar is then removed from the drainage tubing, often by

cutting through the drainage tubing adjacent the surgical trocar.

[0003] Because of the natural presence of blood and during surgery,
particularly on the gloved hands of the surgeon, the smooth stainless steel shaft
of thé surgical trocar often becomes slippery and difficult to grip. The slippery
surgical trocar rotates in or slips through the surgeon's grip when trying to pierce
through the patient's skin and when trying to pull the trocar through from the

external side of the skin after initial piercing. This slippage risks injury to the
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surgeon and delay to the surgical procedure and possible damageAto the patient.
Attempts have been made to resolve this slippage problem.

[0004] Published US patent 4,490,1 36 proposes a flattened oblong section
straight or angled shaft surgical trocar, the flattened oblong shape aims to reduce
the risk of slipping in the surgeon's hands, and the oblong hole produced by the
angled sharpened leading end aims to produce a fissure shaped incision. The
drainage tube is connected to a barbed spigot at the rear end of the trocar
protected by anenlargement that narrows at its leading end and flares out to an
enlarged end where the drainage tube connects to the trocar. However, the shaft
of this trocar is smooth and does not provide any grip feature on its surface to
reduce the likelihood of slkippi ng. Also, the barbed spigot causes the leading end
of the drainage tube to flare out to get over the widest part of the barb. Hence,
US 4,490,136 proposes the enlarged portion to compensate for this forced
wideni ng and attempts to smoothly and progressively increase the effective width
of the trocar, thereby attempting to avoid a step in width, by providing the |
gradually widening enlargement portion. '

[0005] Another attempt to reduce the slippage problem has been to provide a
series of shallow grip notches across a portion of the width of the straight shaft of
the trocar. However, such notches only have limited grip benefit to prevent the
trocar from rotating in the surgeon's hand when piercing the skin, and limited grip
benefit when trying to push the trocar through the skin.

[0006] One known attempt to improve grip on a trocar to introduce a‘cathetekr
or other tube into a subcutaneous tunnel is disclosed in GB 2103936A. That
document discloses arod or tube having a hand grip at a proximal end and, at a
distal end, a detachable tip for passing smoothly through subcutaneous tissue to
introduce the catheter or other tube through the tissue wall. Thus, effectively this
document discloses a trocar with detachable handle at the end opposite to the
detachable working tip or point of the tool. The hand grip is relatively bul ky and
does not alow for pre-connection of the catheter prior to making anincision into a
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patient with the tool. This therefore complicates the catheter introduction
procedure and requires a separate step of removing the hand grip and attaching

the catheter to the proximal end of the rod or tube.

[0007] An alternative attempt at' providing improved user grip on a trocar is
disclosed in US 4,883,474A. That document provides atube having a stiffened
and sharpened end. The stiffened end is a rigid rod extending inside the tube
and the rod is shapeable into a grippable shape to assist the user In maneuvering
the rod and tube into and through the desired path in the surgical site. Thus, US
4,883,474 teaches the shaping of a rigid rod within tubing to assist in providing

grip.

[0008] With the above problems in mind, it has been found desirable to
provide an improved surgical trocar that improves grip when pushing the trocar
through the skin and reduces the likelihood of the trocar rotating in the surgeon's
hand at that time.

[0009] Reference to any prior art in this specification is not, and should not be
taken as, an acknowledgement of any form of admission that the prior art forms

part of the common general knowledge -in Australia.
SUMMARY OF THE INVENTION

[0010] With the aforementioned in view, an aspect of the present invention
provides a surgical trocar including an elongate shaft having a first and second
shaft portions, the second shaft portion in'cluding a leading point or edge for
piercing flesh, the shaft further including a curved porion intermediate the first and
secohd shaft portions, the curved portion having an inner and an outer radius, the

shaft further including a grip region.
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[0011] The grip region may include at least one flat zone, preferably integral

with the shaft. -The integral grip may be provided by at least one flat recess in the
shaft.

[00'1 2] The grip region may include a machined, stamped or pressed region in

the material of the shatft.

~

[0013] At least a portion of the grip region may be located at the inner radius

of the curved portion.

[0014] The grip region may be or include a thumb grip for a user when

pushing the surgical trocar through the skin.

[0015] Preferably the shaft has a width and the grip region includes at least
one zone that is wider than the width of the shaft. This feature is particularly
useful where the shaft is narrow in width, such as under 4.5mm wide. The grip
region can broaden out the width of the shaft, such as an elliptical or oval shaped
flared region. Alternatively the grip region is preferably no greater in width than
the width of the shaft.

[0016] The first shaft portion between the connector and the curved portion
may preferably be longer than the second shaft portion between the curved

portidn and the Ieading point or edge.

[0017] Preferably the second shaft portion is b_etWeen 30mm and 80mm long

from the curved portion to atip of the leading point or edge.

[0018] - An alternative form of the present invention provides a surgical trocar
including an elongate shaft having a first and second shaft portions, the second
shaft portion including a leading point or edge for piercing flesh, the first and

second shaft portions connected by a curved portion, the curved portion having

an inner and an outer radius, the first shaft portion including a connector for
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receiving a portion of tubing to be introduced into a patient by the trocar, the

connector having a continuous surface for contacting a lumen of the tubing.

[0019] The connector may be joined to the rest of the first shaft portion by a
neck portion with a width less than that of the connector and rest of the first shaft
portion. Preferably the connector may have a regular cylindrical outer surface to

contact the lumen of the tubing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Figures 1 and 2 show respective plan and side views of a trocar

according to an embodiment of the present invention.

[0021] Figures 3 and 4 show respective plan and side views of a trocar

according to an alternative embodiment of the present invention.

[0022] Figures 5 and 6 show plan and side views of an alternative

embodiment of the present invention.

[0023] Figures 7 and 8 show the trocar of figures 2 and 6 respectively held in

a hand of a user with the user's thumb in a grip region.

[0024] The invention will now be described with reference to the

accompanying figures.

[0025] The surgical trocar 10 according to an embodiment of the present
invention shown in figures 1 and 2 is of a type to be used for introducing a
drainage tube into a wound for closed wound drainage. Once introduced into the
wound channel by pushing the trocar through the tissue wall (skin and

subcutaneous fat), the proximal end of the tubing is detached from the trocar,



WO 2013/082671 PCT/AU2012/001502

6

often by simply cutting through the tubing, and is sewn into the wound. The distal
end of the tubing terminates at a container holding a partial vacuum controlled by
a valve. Fluids are drained from the closed wound through the tubing and into the

container under the influence of vacuum.

[0026] The surgical trocar has a shaft 12 with a first shaft portion 14 and a
second shaft portion 16 joined at a curved portion 18. It will be appreciated that
the first or second portion of the shaft, or both, may themselves be straight or
curved. Preferably, and as shown in figures 1 and 2, the first and second shaft
portions are straight, and are connected by a curved intermediate portion. The:
inner radius 20 of the curved portion includes a flat zone 22 providing a thumb
grip region. In use, a user would grip with one hand the first portion of the shaft
between the curved portion and the connector 26 at the rear end 24 of the
surgical trocar. The user's thumb can then rest on the flat zone 22 in use. When
in use, pushing the point 28 through a patient's skin from the body's internal skin
surface to the external skin surface, the point usually causes the skin to ‘tent' up
before piercing through. Substantial effort is required by the user to drive the

- trocar through the layers of skin (and any fat or other tissues) in order to introduce
an attached drainage tube into a wound and allow the drainage tube to exit
through the aperture ih the skin created by the trocar. If, as is often the case, the
user's hands or gloves are wet with blood or other fluids, the trocar can rotate in
the user's grip or the user's hand can slide along the shaft of the trocar because
sufficient grip friction is not available. The flat area at the inner radius of the
curved portion not only gives a larger surface to apply pressure to 'comparedﬂwith
the curvature of the shaft, but also, because the flat surface is in the inner radius,
allows the user to apply forward force and gain additional grip by thumb contact
with the leading end of the flat area within the inner radius. Thus, the user not
only gains better purchase on the shaft but is also able to apply greater forward

force to pierce the skin and have enhanced anti-rotation grip on the trocar.

- [0027] An alternative embodiment of the present invention is shown in Figures

3 and 4. This embodiment has the same features as those of figures 1 and 2;
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however, the trocar is a different gauge, 19 French, than that of the 16 French

gauge of the trocar in figures 1 and 2. Essentially, the shaft 12 is thicker overall.

[0028] An alternative embodiment of the surgical trocar of the present
invention includes a grip region 30 wider than the width of the shaft 12 of the
trocar. As shown infigures 5 and 6, the shaft is narrower than that of the trocar of
figures 1to 4. The grip region is flared out >32<, for example in the form of a
‘cobra head', being wider in a middle section of thé flat region than the ends
thereof which merge into the shaft. This allows a narrow shaft trocar, such as a
10 French gauge trocar, to include features of the present invention without overly
thinning the shaft and otherwise making the shaft too weak or bendy. The grip
region 30 is formed at the inner radius 20 as provided on the trocars shown in
figures 1 to 4. The outer radius 34 may retain the original boundary of the first
and second shaft portions, or may be inset or recessed 36, as shown in figures 5
and 6.

[0029] . Any of the embodiments of the present invention may include a
textured surface on the grip region 22,30 for enhanced friction. This may be .
formed by texturing the metal surface of the trocar or applying a grip material,

such as a silicon rubber coating.

/
[0030] As shown in figures 1to 6, the connector 24 preferably includes a
relatively smooth, flat surfaced cylindrical shape to increase contact area v_vith'the
lumen of the drainage tubing (not shown). The smooth surface increases contact
area with the lumen compared to a barbed connector. This improves grip with the
tubing, especially with silicon polymer type tubing, and advantageously prevents
the tubing from bulging out when fitted over the barb(s) of a connector.

Preferably the first shaft portidn and the connector have common thinned annular
region, such as a groove 38, and the connector is narrower than the width of the
first shaft portion, which allows the leading end of the drainage tubing to butt up

against a rear end face 40 of the first shaft portion and thereby prevents a bulge.



WO 2013/082671 PCT/AU2012/001502

8

This beneficially reduces the rear end width of the trocar when being

pushed/pulled through the piercing in the patient.

[0031] In a 19 French gauge trocar embodying the present invention, the

"~ connector may be 4.85mm diameter, the annular recess 3.60mm diameter and
the main shaft 6.35mm diameter. A 16 gauge trocar embodying the present
invention may have a 4.20mm diameter connector, a 2.75mm diameter annular
receés and a 5.40mm main shaft. Preferably the first portion of the shaft is within
the range 35mm to 80mm, though other lengths are considered within the scope |
of the present invention. The grip region may preferably be at least 15rhrﬁ long,

preferably between 16mmm and 25mm.

. [0032] Advantageously, the grip region givers enhanced anti-rotation control
over the trocar, particularly when it is slippery, compared to other round section
trocars, and also improves grip when pushing the trocar forward through tissue.

[0033] Figures 7 and 8 show the trocar of figures 2 and 6 respectively held in
a hand 40 of a user with the user's thumb 42 in a grip region 22,30. The user's
thumb 42 sits in the recess of the grip region provided at the inner radius of the
curve or elbow of the trocar shaft. This thumb grip provides extra control 0\}er

~ rotation of the-trocar in the user's hand and better grip pushing forward through
body tissue. For rotation control, the flatter region in the recess provides
increased surface area contact between the user's thumb and the shaft when
C(_)mpared with a standard round séction shaft trocar, but maintains the benefit of
a circular shaft for finger grip and circular or near circular incision. The drainage
tube 44 for the closed wound drain is shown attached to the connector 26. given
that the connector is of thinner diameter than the shaft portion 16, the end of the
tubing butts against the end of the shaft portion adjacent the annular recess

described above.
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CLAIMS:

1. A surgical trocar including an elongate shaft having a first and second
shaft portions, the second shaft portion.including a leading point or edge for
piercing flesh, and the shaft further Including a curved portion intermediate the
first and second shaft portions, the curved portion having an inner and an outer

radius, the shaft further ihcludihg a grip region.

2. A surgical trocar as claimed in claim 1, wherein the grip region includes at

least one fiat zone.

3. A surgical trocar as claimed in claim 1 or 2, wherein the grip region is

integral with the shaft.

4. A surgical trocar as claimed in any one of the preceding claims, wherein

the grip region includes a recess in the shaft.

5. A surgical trocar as claimed in any one of the preceding claims, wherein
the grip region includes a machined, stamped or pressed region in the material of
the shatft. -

6. A surgical trocar as claimed in any one of the preceding claims, at least a

portion of the grip région is located at the inner radius of the curved pbrtion.

7. -A surgical trocar as claimed in claim 1 or 2, wherein the grip region is

provided as a thumb grip for a user.

8. A surgical trocar as claimed in any one of the preceding claims, wherein
shaft includes a width and the grip region includes at least one zone that is wider
than the width of the shatft.
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9. A surgical trocar as claimed in any one of claims 1to 7, wherein the grip

- region is no greater than the width of the shaft.

10. A surgical trocar as claimed in any one of the preceding claims, wherein

the first shaft portion is longer than the second shaft portion.

11. A surgical trocar as claimed in claim 10, wherein the second shaft portion
is between 30mm and 80mm long from the curved portion to a tip of the point or

edge.

12. | A surgical trocar including an elongate shaft having a first and second
shaft portions, the second shaft portion including a Iead'ing point or edge for
piercing flesh, the first and second shaft portions connected by a curved portion
having an inner and an outer radius, the first shaft portion including a connector
for receiving a portion of tubing to be Introduced into a patient by the trocar, the

connector having a continuous surface for contacting a lumen of the tubing.

13. - A surgical trocar as claimed in claim 12, wherein the connector is joined to
the rest of the first shaft portion by a neck portion with a width less than that of the
connector and rest of the first shaft portion.

14. A surgical trocar as claimed in claim 12 or 13, wherein the connector has a

regular cylindrical outer surface portion to contact the lumen of the tubing.
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