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MENISCAL PROBE CUTTER

FIELD OF THE INVENTION

[0001] The present invention relates to the field of surgery and, more particularly,

to instruments for probing and cutting tissue such as meniscal tissue.

BACKGROUND OF THE INVENTION

[0002] A meniscectomy procedure is typically performed to remove torn segments
of a meniscus or to release a meniscus. During the procedure, a miniature
camera is inserted through a small incision to allow the orthopedic surgeon to
insert surgical instruments such as probes and cutters through other small
incisions to probe around the meniscal area, locate any tear, and trim or repair

the tear.

[0003] There is a need for instruments for probing and locating a meniscus tear,
and cutting a tear of the meniscus at the desired location, with minimal error and
by simplified methods and instruments. An instrument designed to both probe
and cut a meniscus is also needed, particularly an instrument that can be used in
a minimally invasive technique for probing/locating/cutting a meniscus that is
safe, provides a consistently good-quality meniscal cut with high cosmetic
results, and is simple and easily reproducible. Instruments for delivering a
“protected” cutting edge to a precise location (and then using a single device to
probe a joint and deliver a precise cut without damaging/cutting the surrounding

articular surfaces and structures) are also needed.
SUMMARY OF THE INVENTION

[0004] The present invention provides instruments that allow for a minimally
invasive way to probe, locate, and cut a meniscus during a meniscectomy
procedure. The instrument of the present invention is a hybrid probe/cutter
instrument provided with both probing and cutting means that allow probing

and cutting of the meniscus with the same hybrid instrument.
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[0005] The instrument of the present invention can be used in a technique for
probing and cutting (resecting) a torn area of a meniscus which provides
consistently good-quality meniscus with improved cosmetic results, and is

simple and easily reproducible, strong, and time-saving for meniscal repairs.

[0006] These and other features and advantages will become apparent from the
following description that is provided in connection with the accompanying

drawings and illustrated embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIGS. 1-4 illustrate various schematic views of a hybrid meniscal probe

cutter according to an exemplary embodiment of the present invention.

[0008] FIG. 5 illustrates a perspective view of a hybrid meniscal probe cutter

according to another exemplary embodiment of the present invention.

[0009] FIG. 6 illustrates the hybrid meniscal probe cutter of FIG. 1 used on a

meniscal repair according to an exemplary embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] The present invention provides surgical systems for meniscal repairs. A
hybrid combined probe/cutter instrument is provided with dual means for
probing and cutting a torn meniscus. The instrument is a cannulated (fully or
partially) meniscal probe or meniscal trimmer that has a cutting device/blade
placed through the cannulation to cut tissue. The hybrid instrument allows a
surgeon to probe tissue and insert the blade once the desired location has been

determined, and then cut/trim the tissue without removing the probe.

[0011] The present invention also provides devices that allow for delivering a
“protected” cutting edge to a precise location. A single device can then be used
to probe a joint and deliver a precise cut without damaging/cutting surrounding

articulating surfaces and structures.
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[0012] As detailed below, the invention provides a single device used to hook the
meniscus and cut a tear or the meniscus at desired location. The device is in the
form of a cannulated meniscal probe that can have a cutting device placed
through the cannulation to cut tissue. The device allows a surgeon to probe
tissue and insert blade once the surgeon has found the desired location and cut
the tissue without removing the probe. In an exemplary embodiment, the device
comprises a handle and an outer probe tip shaft. The handle and the shaft are
preferably reusable. The inner blade is preferably “single use” and is
configured to snap into the handle and slide along the track in the handle. The
device tip may be an exemplary cannulated 2.5mm probe tip with a blade that
slides into a slot formed (machined) into the probe tip. The assembled device in

its original configuration has the cutting blade not exposed.

[0013] Referring now to the drawings, where like elements are designated by like
reference numerals, FIGS. 1-4 illustrate an exemplary instrument 100 of the
present invention. Instrument 100 is a hybrid probe/cutter provided with a
probe 50 comprising a handle 10 (for example, a grip handle 10 with an
actuating mechanism 11) that is fully or partially cannulated and an outer tube
or shaft 20 connected to the handle. Outer tube or shaft 20 is also fully or
partially cannulated and is provided with distal end 22 having probing means 22
(for example, probing tip 22) to allow probing and/or hooking of tissue to be

examined and repaired.

[0014] In an exemplary embodiment, the outer tube or shaft 20 of probe 50 houses
an inner cutting instrument 40 which may be in the form of a cutting blade, for
example, an inner cutting blade. As detailed below, the probing tip 22 of probe
50 probes and hooks the tissue so that, upon actuation and advancement, the
inner cutting blade 40 then cuts/trims/scopes the tissue to remove any torn area
of the tissue. Blade 40 may be a single-use, disposable blade for a single-use
insertion and single-use with probe 50. The probe 50 (the handle and outer
probe tip shaft) may be reusable.

[0015] FIG. 1 illustrates instrument 100 with inner cutting blade 40 assembled

with the probe 50, i.¢., passing through cannulated outer tube 20 and handle 10
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of probe 50. FIG. 2 shows only the probe 50 without the cutting blade 40. FIG.
3 depicts an exploded view of instrument 100 with the probe 50 and cutting
blade 40 in the unassembled state. FIG. 4 shows an enlarged view of the distal
end of the hybrid instrument 100, showing most distal end 44 of cutting
instrument 40 extending through window 24 of probing means 22 of probe 50.
Probing means 22 is an exemplary probe tip or probing tip 22 that is provided
with a slot 25 (shown more clearly in FIG. 6) formed within the probe tip to
allow cutting blade 40 to pass/slide therethrough.

[0016] FIG. 5 illustrates another embodiment of a hybrid (combined) probe/cutter
instrument 100a of the present invention which is similar to instrument 100 of

FIGS. 1-4 but differs in the configuration of actuating mechanism 11a to actuate

the blade 40.

[0017] Cutting blade 40 may be assembled with (loaded or inserted into) the probe
50 by any known methods in the art. In an exemplary-only embodiment, the
probe 50 is fully cannulated (i.c., both handle 10 and shaft 20 are fully
cannulated) and the blade is inserted from a most proximal end of the handle all
the way through the probing tip 22. Upon assembly, the blade 40 may be either
in a retracted, non-cutting, non-exposed or first position (when probing of tissue
is conducted with the probing tip 22) or in an actuating, cutting, exposed or
second position (when cutting of the torn meniscus is conducted with the cutting
blade). Manipulation of actuating mechanism 11 on handle 10 allows actuation
of the blade 40 from the first position to the second position and vice-versa.
Various sized blades can be attached to strip/cut different width and depth

meniscal sizes and shape variations.

[0018] FIG. 6 illustrates an exemplary torn knee meniscus 90 that is repaired with
exemplary hybrid (combined) probe/cutter instrument 100 of the present
invention. Once inserted into the knee joint, the probe 50 probes around the
meniscal area and locates the torn meniscus, also hooking onto the torn
meniscal parts. Blade 40 is then actuated (from a retracted, non-cutting or first
position to an actuating, cutting or second position) to allow cutting off

(snipping) any of the torn meniscal part of meniscus 90. During the probing
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operation, the blade is kept recessed (retracted or non-exposed in the first
position) and then advanced to the second position to cut tissue. In this manner,
the single device/instrument of the present invention is used to probe and hook

the meniscus and then cut the tear in the meniscus at the desired location.

[0019] The probe 50 and blade 40 may be interchangeable with each other, may be
removable, may be sterilizable (autoclavable), and may be provided as single-
use only devices (disposable) or as multiple-use devices. In particular
applications, the blade 40 and probe 50 may be designed so that one may be
snapped onto the other while the other may be snapped out of the other (or vice-
versa). The blade 40 may be also designed so that it can be removed from the

probe 50.

[0020] The handle and the shaft are preferably reusable. The inner blade is
preferably “single use” and is configured to snap into the handle and slide along
the track in the handle. The device tip may be an exemplary cannulated 2.5mm
probe tip with a blade that slides into a slot formed (machined) into the probe
tip. The assembled device in its original configuration has the cutting blade not

exposed.

[0021] The present invention also provides a method of soft tissue repair with
instrument 100, 100a of FIGS. 1-5. According to an exemplary only
embodiment, a method of sizing and cutting a torn meniscus to desired
dimensions (i.c., width and length) comprises the steps of: (i) providing a hybrid
(combined) probe/cutter instrument 100, 100a; and (i1) employing the hybrid
(combined) probe/cutter instrument 100, 100a to both probe and cut/resect a

torn meniscus.

[0022] The instrument of the present invention 100, 100a can be used in minimally
invasive techniques for probing and cutting (resecting) a meniscus. The
techniques provide a consistently good-quality graft with improved cosmetic
results, and are simple and easily reproducible while saving time for meniscal
repairs. The instruments 100, 100a of the present invention deliver a

“protected” cutting edge to a precise location. In this manner, a single device
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can be used to probe a joint and deliver a precise cut without damaging/cutting

surrounding articulating surfaces and structures.

[0023] The instrument 100, 100a may be employed for various tissue repairs, for
example, in veterinary applications to cut and release the meniscus, and/or in
hip applications in humans to hook any torn pieces of cartilage (labral or
acetabular tear) around the acetabulum in the hip socket and then snip them off
(cut around the margins) to address hip conditions that cause pain, stiffness, and
other disabling symptoms of the hip joint. The instrument 100, 100a may be
also employed in any other ligament/tendon/graft reconstructions known in the

art, for example, ACL reconstructions among many others.

[0024] While the present embodiments are described herein with reference to
illustrative figures for particular applications, it should be understood that the
embodiments are not limited thereto. Those having ordinary skill in the art and
access to the teachings provided herein, will recognize additional modifications,
applications, embodiments and substitution of equivalents all falling within the

scope of the presented embodiments.
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CLAIMS

1. A hybrid probe/cutter instrument for meniscal probing and

cutting, comprising:
a handle;

an outer tube attached to the handle, the outer tube having a proximal

end and a distal end;
a probe tip provided at a most distal end of the outer tube;

a cutting device extending through the outer tube and being housed
within the outer tube, the cutting device being configured to move from a first

position to a second position relative to the probe tip; and

an actuator mechanism for actuating the cutting device from the first

position to the second position.

2. The hybrid probe/cutter instrument of claim 1, wherein the

actuator mechanism is provided on or within the handle.

3. The hybrid probe/cutter instrument of claim 1, wherein the
cutting device is a cutting blade that snaps onto the handle and

slides within a track formed within the handle.

4. The hybrid probe/cutter instrument of claim 3, wherein the

cutting blade is interchangeable and disposable.

5. The hybrid probe/cutter instrument of claim 3, wherein the

cutting blade is sterilizable.

6. The hybrid probe/cutter instrument of claim 3, wherein the
probe tip is provided with a machined slot that allows the

cutting blade to slide into it.
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