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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention.

[0001] The present invention relates generally to med-
ical apparatus. In particular, the present invention relates
to a penetration device, such as a trocar, having the ability
to expand the size of a tissue penetration as the tool is
advanced.
[0002] A number of endoscopic and other intraluminal
procedures require penetration from one body lumen into
an adjacent body lumen. For example, a number of pro-
cedures may be performed by entering the gastrointes-
tinal (GI) tract, particularly the stomach, duodenum, small
intestine and large intestine, and passing tools from the
GI tract into adjacent organs, ducts, cavities and struc-
tures, such as the bile duct, the pancreatic duct, the gall-
bladder, urinary tract, a cyst or pseudocyst, abscess ,
and the like. Since the endoscopes and other endoscopic
access tools are generally small with narrow working
channels, typically 2 to 7 millimeters in diameter, any
penetrating tools which are advanced through such work-
ing channels will necessarily be small and provide for
only small tissue penetrations.
[0003] Depending on the procedure being performed,
it is often desirable to place a catheter, a stent, a drainage
tube, a fiducial marker implant, an electrode or a like sec-
ond diagnostic or therapeutic device, through the pene-
trations that have been formed. Often, placement of such
tools and implants requires a relatively large diameter
hole to allow subsequent passage of the second device.
In many cases the desired diameter of the second device
is larger than the maximum diameter of the penetrating
member and the insertion of the second device is often
difficult. Commonly, the lumen walls include muscle lay-
ers and significant force is required to advance the cath-
eter from one lumen to the next. Such advancement can
be more difficult and may fail if the size of the penetrating
element is increased in order to provide a larger pene-
tration.
[0004] For these reasons, it would be desirable to pro-
vide trocars or other tissue-penetrating devices which
can be used intraluminally to penetrate from one body
lumen into an adjacent lumen where the size of the pen-
etration can easily be enlarged. In particular, it would be
desirable to provide such tools where a relatively low
force is needed to advance the tool through the tissue
while still achieving a relatively large penetration. Such
tools should be compatible with standard endoscopes
and other sheaths which can be used to access a target
location in the gastrointestinal tract or other body lumen.
At least some of these objectives will be met by the in-
ventions described hereinbelow.
[0005] 2. Description of the Background Art. Trocars
and other medical access devices having deployable cut-
ting blades are described in U.S. Patent Nos. 5,372,588;

5,620,456; 6,402,770; 7,429,264; and US
2008/0045989. Other disclosures of interest are found in
U.S. Patent Nos. 5,224,945; 5,697,944; 6,371,964;
7,303,531; and US 2006/0190021.
[0006] US 6,036,698 discloses a device for percuta-
neous tissue sampling or excision with an expandable
ring cutter.
[0007] US 5,591,186 A discloses a self-cutting trocar
pin which is provided near its distal end with active cutting
tools.

BRIEF SUMMARY OF THE INVENTION

[0008] The invention provides a trocar according to
claim 1. Further embodiments of the invention are pro-
vided in the dependent claims. The present invention pro-
vides improved trocars which can be used with endo-
scopes and other viewing scopes and sheaths. The tro-
cars can be advanced from a working channel or other
lumen or passage of the sheath and penetrated through
an adjacent luminal wall and, typically, further into and
through the wall of an adjacent body structure or organ.
Thus, the trocars are particularly useful for providing in-
traluminal access from one body lumen or cavity into an
adjacent body lumen or cavity. The trocars will most often
be used for forming penetrations and passages from a
gastrointestinal structure, such as the esophagus, the
stomach, the duodenum, the small intestine, and the
large intestine, into an adjacent structure or organ, such
as the bile duct, the pancreatic duct, the gallbladder, the
urinary tract, a cyst or pseudocyst, an abscess, and the
like. The trocars of the present invention are useful in
any medical procedure where an elongate, flexible tool
is advanced through an access sheath to a remote loca-
tion in order to penetrate tissue.
[0009] Trocars according to the present invention are
intended for use with a catheter, endoscope, or delivery
sheath having a working channel or other lumen. Such
trocars usually comprise an elongate body which can be
advanced through the sheath working channel or lumen,
typically having a flexible body with a stiffness typical for
standard endoscopic biopsy needles. At least one blade
will be disposed near a distal end of the elongate body
where the blade is biased to open from a radially retracted
configuration to a radially extended configuration. In par-
ticular, the blade will be radially retracted when the distal
end of the elongate body is disposed within the sheath
lumen, and the blade will open radially when the distal
end is advanced distally beyond the end of the sheath
lumen. Usually, the blade(s) will be adapted to close ra-
dially in response to being drawn back into the sheath
lumen. In this way, the trocar body can have a relatively
small width or diameter, typically in the range from 0.4
mm to 5 mm, while the extended blades can significantly
increase the size of the tissue penetration which is formed
when the distal end of the trocar is advanced through
tissue. Moreover, as the blade is biased to open as the
distal end of the trocar is extended beyond the working
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channel of the sheath, there is no need for the physician
to separately actuate the blade and instead the larger
cutting size is automatically provided as the penetration
is being performed.
[0010] Usually, at least a portion of the forward edge
or surface of the blade will be sharpened or otherwise
adapted so that it can penetrate tissue. Typically, con-
ventional honing or other physical modification of the
blade will be sufficient to provide the cutting surface. Al-
ternatively, electrodes or other electrosurgical carriers,
wires, metalized surfaces, or the like, may be provided
on the blade in order to enhance the cutting effect when
connected to a suitable electrosurgical power supply. In
contrast, the trailing or proximal side of the blade will
usually be blunt or atraumatic in order to avoid accidental
cutting or tissue trauma when the trocar is pulled back.
A blunt trailing edge is further desirable when the blade
is configured to close as it is drawn proximally to engage
a leading edge of the working channel of the endoscope
or sheath.
[0011] In other embodiments, the blade can be config-
ured to be actively closed by the physician after the tissue
penetration is complete. For example, a tether or other
structure for pulling the blade back to close the blade
against the bias may be provided.
[0012] In most embodiments, the elongate body of the
trocar will also have a fixed tissue-penetrating element
at its distal tip to permit or facilitate advancement through
tissue. The tissue-penetrating tip may comprise a sharp-
ened tip, a chamfered tip, an electrosurgical tip, or any
other common tip or modification which allows the body
to be advanced forwardly to penetrate tissue. In other
embodiments, however, it may be possible to provide a
body having a blunt or atraumatic tip where the deployed
blade provides the entire cutting surface for the trocar.
[0013] In some embodiments, the trocar will include
only a single blade which is pivotally mounted so that
opposite ends of the blade rotate to open from opposite
sides of the elongate body. Such embodiments may be
biased using a coiled spring disposed about an axis or
pivot point of the blade. Such rotating single blades can
be used together with a tether for tensioning the blade
to rotate and collapse or otherwise close the blade back
into the elongate body. Alternatively, the blade and
sheath can be configured such that drawing the trocar
proximally back into the sheath automatically retracts the
blade.
[0014] In other embodiments, the trocar may comprise
at least two biased blades attached to a single pivot point
to open in a scissors-like pattern where each of the blades
has a sharpened distal edge to cut tissue as the elongate
body is advanced. In still other embodiments, two biased
blades may be attached to pivot points on opposite sides
of the elongate body where the blades are parallel to
each other when retracted within the elongate body. In
further embodiments, two blades may be attached at ax-
ially spaced-apart locations on the elongate body and/or
in rotationally spaced apart locations.

[0015] In still other embodiments, the blades may be
conformed circumferentially over the surface of the elon-
gate body and attached with an axial line hinge with
springs to radially open or unfold the blades.
[0016] Further described are exemplary methods for
accessing internal body organs. The exemplary methods
comprise introducing a delivery sheath through the work-
ing channel of an endoscope to a location adjacent to a
target location on a wall of an organ or lumen. A trocar
is then advanced from a lumen in the delivery sheath so
that the trocar penetrates the organ or lumen wall at the
target location. As the trocar is advanced, a blade is re-
leased from constraint so that the blade opens radially
as the trocar exits the lumen. The released, expanded
blade may thus enlarge the penetration which was made
by the distal tip of the trocar as it was advanced. In many
cases, the endoscope, viewing scope, or other delivery
sheath from which the trocar was advanced will be intro-
duced through a natural body orifice, such as the mouth,
anus, ureter, and/or vagina and cervix, allowing for the
performance of a natural-orifice translumenal endoscop-
ic surgery (NOTES) which avoids the need to form a per-
cutaneous tissue penetration. In addition, translumenal
interventional endoscopy procedures can be accom-
plished including transoral or transanal access of a cyst,
pseudocyst or abscess for drainage into the GI tract, tran-
soral or transanal access of the gallbladder, bile duct and
pancreatic duct for drainage into the GI tract, transoral
access of the heart from the esophagus for delivery of
drugs, placement of electrodes, and ablation of tissue ,
transoral access of the pancreas, gallbladder, kidneys,
liver, spleen and any other organs or structure adjacent
to the GI lumen to deliver fiducial markers, drugs, and
tissue ablation from the GI tract.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 illustrates a trocar having an extendable blade
constructed in accordance with the principles of the
present invention.
Figs. 2 and 2A illustrates a first particular construc-
tion of the actuable blade of the trocar of the present
invention.
Fig. 3 illustrates a second particular embodiment of
an actuable blade constructed in accordance with
the principles of the present invention.
Figs. 4A and 4B illustrate yet another embodiment
of the actuable blade mechanism of the trocars of
the present invention, where Fig. 4A is a cross-sec-
tional view of a distal section of the trocar and Fig.
4B is an end view of the distal section.
Figs. 5A - 5C are similar to Figs. 4A and 4B, except
that the blade structure has been actuated by ad-
vancing the trocar out the distal end of a constraining
sheath.
Figs. 6A and 6B illustrate a blade assembly where
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three blades are axially hinged in order to open in a
radial or petal pattern.
Figs. 7A and 7B illustrate a deformable wire blade
structure on a trocar.
Figs. 8A and 8B illustrate axially and radially spaced-
apart blades on a trocar in accordance with the prin-
ciples of the present invention.
Figs. 9A to 9C illustrate a single asymmetric blade
embodiment of the trocar of the present invention.
Figs. 10A-10D illustrate use of the trocar of Figs.
4A/B and 5A/B for penetrating a tissue wall.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring to Fig. 1, a trocar 10 constructed in
accordance with the principles of the present invention
comprises an elongate body 12 having a distal end 14
and a proximal end 16. An actuable blade structure 18
is disposed near the distal end 14 of elongate body 12,
where the blade is shown in a radially expanded config-
uration in broken line.
[0019] The length and dimensions of the elongate body
12 will depend on the intended use of the trocar. Typically
for gastrointestinal procedures, elongate body 12 of the
trocar will be sized to be introduced through an endo-
scope and will have a length in the range from50cm to
500 cm and a width or diameter in the range from 0.4mm
to 5mm. The elongate body may be a solid wire or have
a hollow structure with an axial passage or lumen. The
body may be formed from polymers, such as poly-
tetrafluoroethylene (PTFE), nylon, poly(ether ether ke-
tone) (PEEK) or polyethyleneterephthalate (PET), or
metals, such as stainless steel, elgiloy, or nitinol. In cer-
tain instances, it may be desirable to reinforce the body
with braid, helical wires, or other conventional compo-
nents. In other cases, the body may be formed from dif-
ferent materials over its proximal length and its distal
length. For example, the proximal length may be formed
from metal hypotube or wire while the distal, more flexible
portion is formed from a polymer tube, optionally a rein-
forced polymer tube. In other embodiments, the elongate
body 12 may be straight and relatively rigid over its entire
length.
[0020] The elongate body 12 will usually have a tissue-
penetrating tip 20 at its distal end, where the tip may be
conical, chamfered, electrosurgical, or be provided in any
conventional form for a trocar. For example, the tip might
have a multi-faceted face with sharpened edges for pen-
etrating, as is commonly employed with tissue-penetrat-
ing trocars (as shown in Figs. 9A and 9B).
[0021] Referring now to Fig. 2, a first embodiment of
the blade assembly 18 will be described. A single blade
24 is mounted within the elongate body 12 on a pivot 26.
A pair of opposed windows 28 allow the blade to rotate
or pivot between an axially aligned configuration, as
shown in broken line, where the blade is fully retracted
within the peripheral envelope of the trocar, and a radially
extended configuration shown in full line where a leading,

cutting edge 30 of the blade is disposed toward the distal
end 14. The blade is biased by a coil spring 32 (a leaf or
other spring could also be used) which is attached at one
end to the blade and the other end to the fixed pivot so
that, in the absence of constraint, the blade will open to
its extended configuration as shown in full line. Thus,
when constrained within a sheath or working channel or
other lumen of an endoscope, the blade will be held in
its retracted or constrained configuration, as shown in
broken line. When advanced from the sheath or working
channel, however, the spring 32 will automatically open
the blade so that the cutting edge 30 is exposed to the
tissue as the trocar is advanced. It is also possible for
the spring to only partially open the blade once the trocar
is advanced from the sheath, the initial tissue interference
of cutting edge 30 then causing the blade to fully open
and penetrate through the tissue layers. After use, the
blade can be closed by pulling proximally on a tether 34
to close the blade down to its retracted (broken line) con-
figuration.
[0022] Alternately the blade and constraining sheath
can be configured such that proximal movement of the
trocar into the constraining catheter results in automatic
retraction of the blade. In this instance, as shown in Fig
2A, the lower rear edge of the blade 24’ has a protrusion
36 that contacts the constraining catheter as the trocar
is moved proximally relative to the sheath, thus rotating
the blade against the spring force into the retracted con-
figuration. A relief or cut out 38 may also be formed on
the upper rear edge of blade 24’ to prevent the rear edge
of the blade from interfering with the catheter as it is re-
tracted. Alternatively, the upper rear edge of the blade
may be sharpened (in addition to or in place of the cut
out 38). Drawing the trocar into the constraining catheter
or sheath causes the protrusion 36 to contact the leading
edge of the constraining catheter/sheath rotating the
blade counter-clockwise (as seen in Fig, 2). The sharp-
ened edge will cut any tissue that may be between it and
the trocar, allowing it to retract fully.
[0023] Referring now to Fig. 3, a further embodiment
of the blade structure 18 includes a pair of opposed
blades 40 and 42. Each of the blades 40, 42 is mounted
on a pivot 44 and 46, respectively, and includes a spring
48 and 50 which will open the blade from the retracted
or constrained configuration shown in broken line to the
extended configuration shown in full line. Each blade has
a cutting edge 52 which is exposed to tissue as the trocar
10 is advanced distally. The blades each have a tether
34 to permit the blades to be retracted after use. Alter-
nately these blades can be configured such that the tip
of the retracted blade is positioned distal to the pivot,
requiring a proximal rotation of the blade into the extend-
ed orientation. In this configuration the trocar can auto-
matically retract as the trocar is pulled distally into the
restraining catheter.
[0024] In the embodiments of both Figs. 2 and 3, the
blades will not automatically retract as the trocar 10 is
pulled back into a sheath or endoscope. Thus the tethers
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are needed to retract the blades prior to pulling the trocars
back into the sheath. In other embodiments, however,
as described below, the blades will automatically retract
as the trocar is pulled back into a sheath. The first such
structure is illustrated in Figs. 2A, 4A/B and 5A/B.
[0025] The trocar 10 of Figs. 4A and 4B includes blades
60 and 62 mounted on a single common pivot 64. Each
blade has a coil spring 66 attached to the blade and pivot
in order to open the blade, as shown in Figs. 5A and 5B,
in the absence of constraint. As shown in Figs. 4A and
4B, the blades 60 and 62 are constrained within a sheath
70 having a passage or channel 72 through which the
trocar can be advanced or retracted. So long as the
blades 60 and 62 of the trocar 10 are within the lumen
72 of the sheath 70, the blades remain constrained as
shown in Figs. 4A and 4B. By advancing the distal end
14 of the trocar further from the distal opening of the
sheath 70, as shown in Figs. 5A and 5B, the blades 60
and 62 will automatically open under the spring bias so
that leading cutting edges 74 and 76 are exposed to tis-
sue as the trocar is advanced therethrough. In this em-
bodiment, the blades will automatically retract and close
as the trocar 10 is pulled back within the sheath 70 since
the distal end of the sheath will engage the back sides
of the blades to close the blades as they reenter the
sheath. Leading cutting edges 74 and 76 are shown being
perpendicular to the axis of the trocar, however it may
be desirable for cutting edges to be tapered or angled
proximally to enhance the ease of the puncture. In this
case, the lateral most tip of the open blade is positioned
proximal to the inboard tip of the blade as shown in Fig
5C (blades 60’ and 62’).
[0026] A variety of other biased blade constructions
may be employed. For example, as shown in Fig. 6A and
6B, multiple blades 80 may be mounted on axially aligned
pivots 82 so that the blades open or unfold in a petal-like
manner as they rotate about the longitudinal axes of the
pivots 82. Springs may be provided in order to unfold the
blades 80 and tethers may be provided to close the
blades.
[0027] In an example, the blades may comprise de-
formable structures rather than pivoted structures. For
example, as shown in Figs. 7A and 7B, a plurality of wire
blades 90 will be provided on the elongate body 12 of
the trocar 10. The blades may be formed from a resilient
material, such as spring stainless steel, Nitinol, or other
shape memory materials, and may be heat set to have
the open, cutting configuration as shown in Fig. 7B. Thus,
in the absence of constraint, the blades will "spring" to
their extended cutting configuration. The blades may be
retracted by drawing them into the constraining sheath
92, shown in broken line in Fig. 7A.
[0028] Referring to Figs. 8A and 8B, a plurality of
blades may be provided in a variety of configurations. As
seen in Fig. 8A, blades 100 and 102 may be axially
spaced-apart over the elongate body 12, while as shown
in Fig. 8B, the blades may be radially spaced-apart in
configurations other than 180° opposition.

[0029] A trocar 120 having a single, asymmetrically at-
tached blade 122 is illustrated in Figs. 9A-9C. The trocar
120 has a faceted tip 124 and a trough or recess 126
which receives the pivotally mounted blade 122. The
blade 122 will be biased, typically by a resilient structure
such as a coil or leaf spring (not shown), to open at an
angle greater than 90° so that the blade is "swept back"
as it is held by engaging the rear edge of the recess 126.
The blade 122 has a honed edge 128, as best seen in
Fig. 9C, s9o that it will cut a wide incision through tissue
as the trocar is advanced. The blade 122 may be closed
by retraction back into the lumen or passage of the de-
ployment sheath.
[0030] Referring now to Figs. 10A - 10D, use of the
trocar 10 of Figs. 4A/4B and 5A/5B for penetrating a tis-
sue layer TL will be described. Initially, trocar 10 is ad-
vanced to the tissue layer with the blades retracted within
sheath 70 and the penetrating tip 20 of the trocar engaged
against the tissue layer. The blades 60 and 62 extend
radially as the trocar 10 is advanced from the sheath 70,
as shown in Fig. 10B. The penetrating tip 20 of the trocar
will have entered the tissue as the blades extend and the
cutting edges 74 and 76 engage the tissue. The trocar
continues to be advanced through the tissue layer TL
until it passes out the other side, as shown in Fig. 10C.
It can be seen that the penetration P formed has a width
which is much greater than would have been obtained
using the trocar 10 without the blades 60 and 62. Before
withdrawing the sheath 70, it can be advanced over the
sheath to close the blades, as shown in Fig. 10D, and
the sheath can be pulled back through the penetration P
without exposing the blades unintentionally.
[0031] While the above is a complete description of the
preferred embodiments of the invention, various alterna-
tives, modifications, and equivalents may be used.
Therefore, the above description should not be taken as
limiting the scope of the invention which is defined by the
appended claims.

Claims

1. A trocar (10) for use with a delivery sheath (70) hav-
ing a lumen (72), said trocar (10) comprising:

a flexible elongate body (12) which can be ad-
vanced through the sheath lumen (72), the
sheath lumen (72) adapted for introduction
through a natural body orifice; and
at least one blade (24, 24’, 40, 42, 60, 60’, 62,
62’, 80, 100, 102, 104, 122) disposed near a
distal end (14) of the elongate body (12), said
blade (24, 24’, 40, 42, 60, 60’, 62, 62’, 80, 100,
102, 104, 122) being biased to open from a ra-
dially retracted configuration to a radially ex-
tended configuration, wherein the blade (24, 24’,
40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122)
is radially retracted when the distal end (14) of
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the elongate body (12) is within the sheath lu-
men (72) and said blade (24, 24’, 40, 42, 60, 60’,
62, 62’, 80, 100, 102, 104, 122) opens radially
when the distal end (14) is advanced distally be-
yond the sheath lumen (72), wherein the at least
one blade is attached to at least one pivot point
of the elongate body at the proximal end of the
blade.

2. A trocar as in claim 1, wherein the blade (24, 24’, 40,
42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122) closes
radially in response to being drawn back into the
sheath lumen (72).

3. A trocar as in claim 2, wherein the blade (24, 24’, 40,
42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122) has a
proximal surface which engages a distal surface of
the delivery sheath (70) to collapse the blade (24,
24’, 40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122)
as the blade (24, 24’, 40, 42, 60, 60’, 62, 62’, 80,
100, 102, 104, 122) is drawn proximally back into
the sheath lumen (72).

4. A trocar as in claim 1, further comprising means for
pulling the blade (24, 24’, 40, 42, 60, 60’, 62, 62’, 80,
100,102,104, 122) back into the elongate body (12).

5. A trocar as in claim 1, wherein said elongate body
(12) has a tissue-penetrating distal tip (20), optionally
wherein the tissue penetrating tip comprises a sharp-
ened tip.

6. A trocar as in claim 1, wherein a single blade (122)
is pivotally mounted so that opposite ends of the
blade rotate to open from opposite sides of the elon-
gate body (12).

7. A trocar as in claim 6, further comprising a tether
(34) attached to the blade, wherein the tether can be
tensioned to collapse the blade prior to drawing the
blade back into the sheath (70).

8. A trocar as in claim 6, wherein the blade (122) has
a proximal surface which engages a distal surface
of the delivery sheath (70) causing the blade (122)
to collapse as the blade is drawn proximally back
into the sheath lumen (72).

9. A trocar as in claim 1, comprising at least two biased
blades (60, 60’, 62, 62’) attached to a single pivot
(64) to open in a scissors-like pattern wherein the
blades (60, 60’, 62, 62’) have sharpened distal edges
to cut tissue as the elongate body (12) is advanced.

10. A trocar as in claim 1, comprising two biased blades
(40, 42) attached to pivot points (44, 46) on opposite
sides of the elongate body (12), wherein the blades
(40, 42) are parallel to each other within the elongate

body (12).

11. A trocar as in claim 1, comprising two blades (100,
102) which are axially spaced-apart on the elongate
body (12).

12. A trocar as in claim 11, comprising three blades (100,
102, 104) radially spaced-apart on the elongate body
(12).

13. A trocar as in claim 1, wherein the blade (80) is con-
formed circumferentially over the surface of the elon-
gate body (12), wherein the blade is attached with
an axially aligned hinge (82).

Patentansprüche

1. Trokar (10) zur Verwendung mit einer Zuführungs-
hülle (70), die ein Lumen (72) aufweist, wobei der
Trokar (10) aufweist:

einen flexiblen länglichen Körper (12), der durch
das Hüllenlumen (72) vorgeschoben werden
kann, wobei das Hüllenlumen (72) zur Einfüh-
rung durch eine natürliche Körperöffnung ein-
gerichtet ist; und
mindestens eine Klinge (24, 24’, 40, 42, 60, 60’,
62, 62’, 80, 100, 102, 104, 122), die nahe einem
distalen Ende (14) des länglichen Körpers (12)
angeordnet ist, wobei die Klinge (24, 24’, 40, 42,
60, 60’, 62, 62’, 80, 100, 102, 104, 122) vorge-
spannt ist, sich von einer radial eingezogenen
Konfiguration zu einer radial ausgefahrenen
Konfiguration zu öffnen, wobei die Klinge (24,
24’, 40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104,
122) radial eingezogen ist, wenn sich das distale
Ende (14) des länglichen Körpers (12) innerhalb
des Hüllenlumens (72) befindet und sich die
Klinge (24, 24’, 40, 42, 60, 60’, 62, 62’, 80, 100,
102, 104, 122) radial öffnet, wenn das distale
Ende (14) distal über das Hüllenlumen (72) hi-
naus vorgeschoben wird, wobei die mindestens
eine Klinge an mindestens einem Drehpunkt
des länglichen Körpers am proximalen Ende der
Klinge angebracht ist.

2. Trokar nach Anspruch 1, wobei sich die Klinge (24,
24’, 40, 42, 60,60’, 62, 62’, 80, 100, 102, 104, 122)
als Reaktion darauf, dass sie in das Hüllenlumen
(72) zurück gezogen wird, radial schließt.

3. Trokar nach Anspruch 2, wobei die Klinge (24, 24’,
40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122) eine
proximale Oberfläche aufweist, die mit einer distalen
Oberfläche der Zuführungshülle (70) in Eingriff tritt,
um die Klinge (24, 24’, 40, 42, 60, 60’, 62, 62’, 80,
100, 102, 104, 122) einzuklappen, wenn die Klinge
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(24, 24’, 40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104,
122) proximal in das Hüllenlumen (72) zurück gezo-
gen wird.

4. Trokar nach Anspruch 1, der ferner Mittel aufweist,
um die Klinge (24, 24’, 40, 42, 60, 60’, 62, 62’, 80,
100,102,104, 122) zurück in den länglichen Körper
(12) zu ziehen.

5. Trokar nach Anspruch 1, wobei der längliche Körper
(12) eine gewebedurchdringende distale Spitze (20)
aufweist, wobei die gewebedurchdringende Spitze
optional eine geschärfte Spitze aufweist.

6. Trokar nach Anspruch 1, wobei eine einzelne Klinge
(122) drehbar angebracht ist, so dass sich gegenü-
berliegende Enden der Klinge drehen, um sich von
gegenüberliegenden Seiten des länglichen Körpers
(12) zu öffnen.

7. Trokar nach Anspruch 6, der ferner eine an der Klin-
ge angebrachte Spannleine (34) aufweist, wobei die
Spannleine gespannt werden kann, um die Klinge
einzuklappen, bevor die Klinge zurück in die Hülle
(70) gezogen wird.

8. Trokar nach Anspruch 6, wobei die Klinge (122) eine
proximale Oberfläche aufweist, die mit einer distalen
Oberfläche der Zuführungshülle (70) in Eingriff tritt,
die bewirkt, dass die Klinge (122) einklappt, wenn
die Klinge proximal in das Hüllenlumen (72) zurück
gezogen wird.

9. Trokar nach Anspruch 1, der mindestens zwei vor-
gespannte Klingen (60, 60’, 62, 62’) aufweist, die an
einem einzelnen Drehpunkt (64) angebracht sind,
um sich in einem scherenähnlichen Muster zu öff-
nen, wobei die Klingen (60, 60’, 62, 62’) geschärfte
distale Kanten aufweisen, um Gewebe zu schnei-
den, wenn der längliche Körper (12) vorgeschoben
wird.

10. Trokar nach Anspruch 1, der zwei vorgespannte
Klingen (40, 42) aufweist, die an Drehpunkten (44,
46) auf gegenüberliegenden Seiten des länglichen
Körpers (12) angebracht sind, wobei die Klingen (40,
42) innerhalb des länglichen Körpers (12) parallel
zueinander verlaufen.

11. Trokar nach Anspruch 1, der zwei Klingen (100, 102)
aufweist, die am länglichen Körper (12) axial von-
einander beabstandet sind.

12. Trokar nach Anspruch 11, der drei Klingen (100, 102,
104) aufweist, die am länglichen Körper (12) radial
voneinander beabstandet sind.

13. Trokar nach Anspruch 1, wobei die Klinge (80) in

Umfangsrichtung über die Oberfläche des längli-
chen Körpers (12) angepasst ist, wobei die Klinge
mit einem axial ausgerichteten Drehgelenk (82) an-
gebracht ist.

Revendications

1. Trocart (10) destiné à être utilisé avec une gaine de
positionnement (70) ayant une lumière (72), ledit tro-
cart (10) comprenant :

un corps allongé flexible (12) pouvant être avan-
cé dans la lumière (72) de gaine, ladite lumière
(72) de gaine étant prévue pour être introduite
dans un orifice corporel naturel ; et
au moins une lame (24, 24’, 40, 42, 60, 60’, 62,
62’, 80, 100, 102, 104, 122) disposée à proximité
d’une extrémité distale (14) du corps allongé
(12), ladite lame (24, 24’, 40, 42, 60, 60’, 62, 62’,
80, 100, 102, 104, 122) étant forcée à s’ouvrir
en passant d’une configuration radialement ré-
tractée à une configuration radialement expan-
sée, ladite lame (24, 24’, 40, 42, 60, 60’, 62, 62’,
80, 100, 102, 104, 122) étant radialement ré-
tractée quand l’extrémité distale (14) du corps
allongé (12) est dans la lumière (72) de gaine
et ladite lame (24, 24’, 40, 42, 60, 60’, 62, 62’,
80, 100, 102, 104, 122) s’ouvrant radialement
quand l’extrémité distale (14) est avancée dis-
talement en dehors de la lumière (72) de gaine,
ladite au moins une lame étant fixée à au moins
un point de pivotement du corps allongé à l’ex-
trémité proximale de la lame.

2. Trocart selon la revendication 1, où la lame (24, 24’,
40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122) se
ferme radialement en réaction à son rappel par trac-
tion dans la lumière (72) de gaine.

3. Trocart selon la revendication 2, où la lame (24, 24’,
40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122) pré-
sente une surface proximale entraînant une surface
distale de la gaine de positionnement (70) à rétracter
la lame (24, 24’, 40, 42, 60, 60’, 62, 62’, 80, 100,
102, 104, 122) quand la lame (24, 24’, 40, 42, 60,
60’, 62, 62’, 80, 100, 102, 104, 122) est rappelée par
traction proximalement dans la lumière (72) de gai-
ne.

4. Trocart selon la revendication 1, comprenant en
outre un moyen de traction de rappel de la lame (24,
24’, 40, 42, 60, 60’, 62, 62’, 80, 100, 102, 104, 122)
dans le corps allongé (12).

5. Trocart selon la revendication 1, où le corps allongé
(12) est pourvue d’une extrémité distale de pénétra-
tion des tissus (20), ladite extrémité distale de pé-
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nétration des tissus présentant facultativement une
pointe affûtée.

6. Trocart selon la revendication 1, où une seule lame
(122) est montée de manière pivotante, de sorte que
les extrémités opposées de la lame sont rotatives
pour une ouverture depuis des côtés opposés du
corps allongé (12).

7. Trocart selon la revendication 6, comprenant en
outre un fil (34) fixé à la lame, ledit fil pouvant être
tendu pour rétracter la lame avant de rappeler la la-
me par traction dans la gaine (70).

8. Trocart selon la revendication 6, où la lame (122)
présente une surface proximale entraînant une sur-
face distale de la gaine de positionnement (70) à
rétracter la lame (122) quand la lame est rappelée
par traction proximalement dans la lumière (72) de
gaine.

9. Trocart selon la revendication 1, comprenant au
moins deux lames contraintes (60, 60’, 62, 62’) fixées
sur un seul pivot (64) pour une ouverture en ciseau,
lesdites lames (60, 60’, 62, 62’) présentant des bords
distaux affûtés pour couper des tissus quand le corps
allongé (12) est avancé.

10. Trocart selon la revendication 1, comprenant deux
lames contraintes (40, 42) fixées sur des points de
pivotement (44, 46) sur des côtés opposés du corps
allongé (12), lesdites lames (40, 42) étant parallèles
l’une à l’autre dans le corps allongé (12).

11. Trocart selon la revendication 1, comprenant deux
lames (100, 102) espacées axialement l’une de
l’autre sur le corps allongé (12).

12. Trocart selon la revendication 11, comprenant trois
lames (100, 102, 104) espacées radialement l’une
de l’autre sur le corps allongé (12).

13. Trocart selon la revendication 1, où la lame (80) est
formée circonférentiellement sur la surface du corps
allongé (12), ladite lame étant fixée par une charniè-
re (82) à alignement axial.
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