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Description

BACKGROUND OF THE INVENTION

A. Symptoms and Etiology of Glaucoma

[0001] The term "glaucoma" refers generally to a group
of diseases which cause progressive damage to the optic
nerve and resultant optical field defects, vision loss and,
in some cases, blindness. Glaucoma is frequently, but
not always, accompanied by abnormally high intraocular
pressure. Aqueous humor is continually produced by
cells of the ciliary body and such aqueous humor fills the
anterior chamber of the eye. Excess aqueous humor nor-
mally drains from the anterior chamber of the eye,
through a structure known as the trabecular meshwork
and then out of the eye through a series of drainage tu-
bules. However, in many glaucoma patients, drainage of
the aqueous humor through the trabecular meshwork is
impaired, thereby causing the pressure of aqueous hu-
mor within the anterior chamber to increase.
[0002] In general, there are four types of glauco-
ma--primary, secondary, congenital and pigmentary. Pri-
mary glaucoma, which is the most common form, can be
classified as either open angle or closed angle. Second-
ary glaucoma (e.g., neovascular glaucoma) occurs as a
complication of a variety of other conditions, such as in-
jury, inflammation, vascular disease and diabetes. Con-
genital glaucoma is elevated eye pressure present at
birth due to a developmental defect in the eye’s drainage
mechanism. Pigmentary glaucoma is a rare form of the
disease wherein pigment from the iris clogs the trabec-
ular meshwork, preventing the drainage of aqueous hu-
mor from the anterior chamber.
[0003] Glaucoma is a leading cause of blindness in the
United States. The loss of vision in glaucoma patients is
typically progressive and may be due, at least in part, to
compression of the vasculature of the retina and optic
nerve as a result of increased intraocular pressure. It is
generally accepted that reducing intraocular pressure,
through the use of drugs and/or surgery, can significantly
reduce glaucomatous progression in patients who suffer
from normal-tension glaucoma and can virtually halt glau-
comatous progression in patients who suffer from prima-
ry open-angle glaucoma with elevated intraocular pres-
sures. Furthermore, it is generally acknowledged that
lowering intraocular pressure in glaucoma patients can
prevent or lessen the irreversible glaucoma-associated
destruction of optic nerve fibers and the resultant irre-
versible vision loss.

B. Surgical Treatment of Glaucoma

[0004] The surgical treatment of glaucoma is generally
aimed at either a) decreasing the amount of aqueous
humor produced by the ciliary body or b) improving drain-
age of aqueous humor from the anterior chamber of the
eye.

[0005] The procedures aimed at decreasing the pro-
duction of aqueous humor include cyclocryotherapy,
wherein a cryosurgical probe is used to freeze a portion
of the ciliary body, thereby destroying cells that produce
aqueous humor, and laser cyclophotocoagulation,
wherein a laser is used to destroy part of the ciliary body
resulting in decreased production of aqueous humor.
[0006] The procedures intended to improve drainage
of aqueous humor from the anterior chamber include
trabeculoplasty, trabeculectomy, goniectomy and shunt
implantation.
[0007] In trabeculoplasty, the surgeon uses a laser to
create small holes through the trabecular meshwork to
increase aqueous humor drainage through the normal
drainage channels.
[0008] In trabeculectomy, the surgeon removes a tiny
piece of the wall of the eye, which may include a portion
of the trabecular meshwork, thereby creating a new
drainage channel which bypasses the trabecular mesh-
work and the normal drainage channels. Aqueous humor
then drains with relative ease through the new drainage
channel into a reservoir known as a "bleb" that has been
created underneath the conjunctiva. Aqueous humor that
drains into the bleb is then absorbed by the body. Trab-
eculectomy is often used in patients who have been un-
successfully treated with trabeculoplasty or who suffer
from advanced glaucoma where optic nerve damage is
progressing and intraocular pressure is significantly ele-
vated.
[0009] In goniectomy, a tissue cutting or ablating de-
vice is inserted into the anterior chamber of the eye and
used to remove a full thickness strip of the tissue from
the trabecular meshwork overlying Schlemm’s canal. In
many cases, a strip of about 2 mm to about 10 mm in
length and about 50 mm to about 200 mm in width is re-
moved. This creates a permanent opening in the trabec-
ular meshwork through which aqueous humor may drain.
The goniectomy procedure and certain prior art instru-
ments useable to perform such procedure are described
in United States Patent Application Serial No. 10/052,473
published as No. 2002/0111608A1 (Baerveldt).
[0010] In shunt implantation procedures, a small drain-
age tube or shunt is implanted in the eye such that aque-
ous humor may drain from the anterior chamber, through
the shunt and into a surgically created sub-conjunctival
pocket or "bleb." Aqueous humor that drains into the bleb
is then absorbed by the patient’s body.
[0011] Trabeculoplasty, trabeculectomy and shunt im-
plantation procedures are sometimes unsuccessful due
to scarring of closure of the surgically created channels
or holes and/or clogging of the drainage tube. Because
it involves removal of a full thickness strip from the trabec-
ular meshwork, the goniectomy procedure is less likely
to fail due to scarring or natural closure of the surgically
created channel. Although the previously described de-
vices can be used to successfully perform goniectomy
procedures, there remains a need in the art for the de-
velopment of new tissue cutting and ablation instruments
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that may be used to perform the goniectomy procedure
as well as other procedures where it is desired to remove
a strip of tissue from the body of a human or veterinary
patient.
[0012] US-A-5 755 716 (Garito Jonc et al) discloses a
device for cutting or ablating tissue in a human or veter-
inary patient.

SUMMARY OF THE INVENTION

[0013] The present invention provides a device for cut-
ting or ablating tissue in a human or veterinary patient.
This device generally comprises, consists essentially of,
or consists of: a) an elongate probe having a distal end,
b) a tissue cutting or ablating apparatus and c) a protector
that extends from the probe. The protector generally has
a first side and a second side and the tissue cutting or
ablating apparatus is located adjacent to the first side of
the protector. The distal end of the probe having protector
extending therefrom, is structured to be advanceable into
tissue or otherwise placed and positioned within the pa-
tient’s body such that tissue adjacent to the first side of
the protector is cut away or ablated by the tissue cutting
or ablation apparatus while tissue that is adjacent to the
second side of the protector is not substantially damaged
by the tissue cutting or ablating apparatus.
[0014] Additionally, the protector may be formed en-
tirely or partially of an insulating material. For example,
the protector may be formed of a core made of an elec-
trically and/or thermally conductive material, for example
a conductive metallic material, and may include a
non-conductive coating or covering, for example a poly-
mer coating that is electrically and thermally insulating.
In some embodiments of the invention, the electrically
and thermally insulating material, hereinafter sometimes
simply referred to as "coating" may comprise a flexible,
pliable material in comparison with the more rigid core..
[0015] In some embodiments of the invention, the pro-
tector is configured not only to provide protection to tissue
located adjacent to the second side of the protector, but
also may be configured to facilitate positioning and/or
advancement of the device within the surgical site. In this
particular regard, United States Patent Application No.
2002/0111608A1 (Baerveldt) describes goniectomy de-
vices that have a foot plate sized and configured to be
inserted through the trabecular meshwork and into Sch-
lemm’s Canal and to, thereafter, advance through Sch-
lemm’s Canal as the device is used to remove a portion
of the trabecular meshwork. In embodiments of the
present invention that are used to remove portions of the
trabecular meshwork (i.e., to perform a goniectomy pro-
cedure) the protector may be configured, for example
shaped and sized, for insertion and advancement
through Schlemm’s Canal in substantially the same man-
ner as that described in the United States Patent Appli-
cation No. 2002/0111608A1 (Baerveldt).
[0016] It is to be appreciated that in embodiments of
the device of the present invention that are designed and

/or intended for use in tissue cutting or ablating applica-
tions other than goniectomy procedures, the protector
may be of any other suitable configuration required to
perform the desired protection and/or positioning/guid-
ance functions.
[0017] The tissue cutting or ablating apparatus may
comprise any suitable type of apparatus that is operative
to cut or ablate tissue, for example a strip of tissue. For
example, the cutting and ablating apparatus may com-
prise a electrosurgical or radiofrequency tissue cutting
or ablation apparatus (e.g., monopolar or bipolar config-
ured electrodes), apparatus (e.g., a light guide and/or
lens) that emits light energy to cause thermal cutting or
ablation of tissue (e.g., pulsed or non-pulsed optical in-
coherent high intensity light, pulsed or non-pulsed laser
light, light that is infrared, visible and/or ultraviolet, etc.),
mechanical tissue cutting or ablation apparatus (e.g.,
knife blade(s), scissor(s), rotating cutter(s), etc.), ultra-
sonic cutting or ablation apparatus (e.g., an ultrasound
transmission member that extends through the device to
a location adjacent the first side of the protector and un-
dergoes axial or radial ultrasonic vibration), or any other
suitable mechanism.
[0018] Optionally, the device may further include one
or more lumen(s) for providing fluid infusion and/or aspi-
ration to and/or from the surgical site, for example from
a remote infusion and/or aspiration source.
[0019] In some embodiments of the invention, the de-
vice is in the form of an elongate probe that is attachable
to a surgical handpiece for facilitating manual manipula-
tion of the probe. In some embodiments of the invention,
the entire device is structured and intended for one time
use, and in other embodiments of the invention, one or
more components of the device are autoclavable and
reusable. For example, in some embodiments of the in-
vention, the device comprises a disposable catheter
probe having a molded distal end including the protector
and/or the cutting or ablating apparatus integrally molded
or formed in the distal end of the catheter. In other em-
bodiments of the invention, the device includes a elon-
gate probe, made of one or more segments of stainless
steel hypotubing, and including a proximal portion that is
configured to be received within a conventional surgical
handpiece, which may include various functionable
switches, conduit ports, electrical connections and the
like for enabling manual operation of the various func-
tions of the device to be described elsewhere herein.
[0020] For example, the present device may be con-
figured and structured to be couplable to 1) a console,
for example, a control console, or other separate appa-
ratus having for example, but not limited to an electos-
urgical signal generator for transmitting energy needed
to operate the tissue cutting or ablation apparatus, for
example an electosurgical signal generator suitable for
providing electrical energy to the cutting or ablating ap-
paratus utilizing incoherent or laser light energy, such as
infrared, visible, and/or ultraviolet wave energy, rotating
shaft or other mechanical drive, etc., and/or 2) an aspi-
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ration source, for example comprising a pump mecha-
nism for aspirating fluid from the surgical site through the
optional aspiration lumen (if present) of the device and/or
3) a source of fluid, for example an irrigation source, for
infusing or irrigating the surgical site through the optional
fluid infusion lumen (if present) of the device. Examples
of commercially available surgical consoles that may be
suitable for use with the present invention, for example,
surgical consoles of which the present devices may be
attached or connected to, include but are not limited to
the Infinity/Accurus/Legacy Systems, available from Al-
con, Inc., Fort Worth, Texas, the Millinium System, avail-
able from the Bausch & Lomb Corporation, Rochester,
New York, or the Sovereign System, available from Ad-
vanced Medical Optics, Santa Ana, California.
[0021] Further in accordance with the invention, some
embodiments of the device may be constructed to cut
and remove a strip or pieces of tissue from the patient’s
body and to permit retrieval of that strip or pieces of tissue
to prevent them from causing untoward postsurgical ef-
fects within the body or for preservation, biopsy, chemi-
cal/biological analysis or other purposes. In embodi-
ments of the device that are equipped with the optional
aspiration lumen, the aspiration lumen may be positioned
such that a strip or pieces of tissue cut or severed by the
tissue cutting or ablation apparatus may be withdrawn
from the body through the aspiration lumen.
[0022] Still further in accordance with the invention, the
width or size of the tissue that is cut or ablated from the
patient’s body, as well as the degree to which adjacent
tissues that remain in the body are damaged by thermal
energy or other affects of the cutting or ablation process,
may be controlled in some embodiments of the device
by controlling the amount of power or energy that is de-
livered to the tissue cutting or ablation apparatus. In this
regard, in embodiments where the tissue cutting or ab-
lation apparatus is a monopolar or bipolar electrosurgical
apparatus, there will be a high power density zone closest
to the electrode(s) wherein thermal cutting or ablation of
tissue will occur. This high power density zone may be
surrounded by a medium power density zone wherein
the thermal energy is great enough to also cut or ablate
tissue under some circumstances. The voltage and/or
current supplied to the electrode(s) may be adjusted to
control the size and extent of the high power density zone
and/or the surrounding medium power density zone,
thereby providing for cutting or ablation of a strip of tissue
of a desired size while avoiding significant or irreparable
damage to tissue that is to be protected (e.g., tissue lo-
cated on the second side of the protector) or other tissue
at the margins of or in close proximity to the strip of tissue
that has been cut or ablated.
[0023] Still further in accordance with the invention
there are provided methods for performing medical or
surgical procedures, including percutaneous surgical
procedures, using the devices of the present invention.
For example, the present invention provides method for
performing a goniectomy procedure, wherein the protec-

tor of the device, for example the device of the present
invention described elsewhere herein, is inserted
through the trabecular meshwork into Schlemm’s Canal,
and the tissue cutting or ablating apparatus is energized
and the device is advanced in a manner that results in
cutting or ablation of a portion of the trabecular mesh-
work. In a general tissue cutting procedure, the protector
of the device is inserted to a desired position, the tissue
cutting or ablation device is energized and the device is
advanced, thereby causing a strip to be cut or ablated
from tissue that becomes positioned on the first side of
the protector while no substantial damage occurs to tis-
sue located on the second side of the protector.
[0024] Further in accordance with the invention, some
embodiments of the device may be fabricated in part from
tubing, such as stainless steel hypotubing (referred to as
"tube-fabricated" embodiments. In such tube-fabricated
embodiments, the device generally comprises an outer
tube and an inner tube, wherein the inner tube extends
through the lumen of the outer tube and a distal portion
of the inner tube extends out of and beyond the distal
end of the outer tube. The protector is formed on the
distal end of the inner tube and the tissue cutting or ab-
lation apparatus may be formed on and/or inserted
through the inner tube such that it is positioned at a lo-
cation adjacent to the first side of the protector. Also, the
lumens of the inner and/or outer tubes may be used for
infusion and/or aspiration of fluid.
[0025] Still further in accordance with the invention,
there is provided a method for manufacturing the
tube-fabricated embodiments of the device. Such meth-
od generally comprises A) providing an inner tube and
an outer tube and inserting the inner tube through the
lumen of the outer tube such that a distal portion of the
inner tube extends out of and beyond the distal end of
the outer tube, B) forming cuts in the distal portion of the
inner tube to form at least one leg thereon, C) bending a
leg formed in Step B to create a protector having a first
side and a second side and D) positioning the tissue cut-
ting or ablation apparatus adjacent to the first side of the
protector. Optionally, in some embodiments, the method
may further comprise the step of E) applying an insulating
material (e.g., a polymer such as polyimide) to the pro-
tector. Such insulating material may be applied to the
protector by any suitable method, such as by single layer
dip coating, multiple layer dip coating, spray coating,
painting, electrostatic powder deposition, vapor deposi-
tion, advancement of a fabricated insulating cover over
the protector, etc.
[0026] Still further in accordance with the invention, in
manufacturing some tube-fabricated embodiments
wherein the tissue cutting or ablation apparatus compris-
es an electrosurgical apparatus, an electrode may be
formed by additionally cutting and bending a part of the
distal portion of the inner tube to form such electrode. In
this regard, Step B of the above-summarized manufac-
turing method may comprise cutting the distal portion of
the inner tube to create first and second legs thereon
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and, thereafter, Step C of the above-summarized man-
ufacturing method may comprise i) bending the first leg
to create a protector having a first side and a second side
and ii) bending the second leg to create an electrode
adjacent to the first side of the protector. Electrical energy
may then be transmitted through the inner tube to the
electrode formed on its distal portion. In embodiments
where the electrosurgical apparatus is monopolar, only
one electrode need be formed adjacent to the first side
of the protector and an exposed or capacitively coupled
grounding electrode may be attached to the patient’s
body near the site of the surgery or elsewhere on the
body. In embodiments where the electrosurgical appa-
ratus is bipolar, it will be necessary to locate a second
electrode adjacent to the first side of the protector. Such
second electrode may be so positioned by advancing an
electrical conduction member that has an electrode sur-
face on its distal end (e.g., an insulated wire having the
insulation removed from its distal tip) through the lumen
of the inner tube to a position where the electrode surface
of the electrical conduction member is located adjacent
to the first side of the protector and a desired distance
from the other electrode. The electrical conduction mem-
ber/second electrode may be secured in place by adhe-
sive, mechanical constraint or any other suitable affixa-
tion means. In this regard, aperture(s) may be formed in
one or both of the leg(s) formed in Step B and the elec-
trically conductive member may extend through such ap-
erture(s) such that the aperture(s) will localize, guide the
positioning of, hold, stabilize or affix the location of the
electrical conducting member/second electrode.
[0027] Further aspects and elements of the invention
will be understood by those of skill in the art upon reading
the detailed description of specific examples set forth her-
ebelow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Figure 1 is a perspective view of a system incorpo-
rating an electrosurgical goniectomy device of the
present invention.
Figure 2 is an enlarged perspective view of section
2 of Figure 1.
Figures 3A-3G are step-by-step showings of an ex-
ample of a method for manufacturing an electrosur-
gical goniectomy device of the present invention.
Figure 4A is a cross section of a human eye having
electrosurgical goniectomy device inserted therein-
to.
Figure 4B is an enlarged view of a portion of the
human eye showing the angle, Schlemm’s Canal
and the trabecular meshwork.
Figure 4C is an enlarged view of a distal portion of
the device being used to remove trabecular mesh-
work tissue from an eye during a goniectomy proce-
dure.

Figure 5A is a perspective view of a distal portion of
another electrosurgical goniectomy device of the
present invention.
Figure 5B is a side view of the distal end of the elec-
trosurgical goniectomy device of Figure 5A.

DETAILED DESCRIPTION

[0029] Turning now to Fig. 1, a device in accordance
with the present invention for cutting and/or ablating tis-
sue, for example, tissue of an eye during a goniectomy
procedure, is shown generally at 10. The device 10 gen-
erally comprises an elongate handpiece or probe having
a distal end having a tissue cutting or ablating apparatus
4 disposed generally within the distal end or distal portion
of the probe 3. The tissue cutting or ablating apparatus
4 may be a suitable mechanism designed to cut, ablate,
cauterize, sever and/or remove tissue from a target re-
gion, for example, from a surgical site. The device 10
may be part of a larger surgical system 11, for example,
the device 10 may be structured and adapted to be op-
eratively connectable to a separate apparatus, for exam-
ple a surgical control console 70 for controlling and pow-
ering operation of various functions of the device during
a surgical procedure. Examples of surgical consoles that
may be suitable include but are not limited to the Infini-
ty/Accurus/Legacy Systems, available from Alcon, Inc.,
Fort Worth, Texas, the Millinium System, available from
the Bausch & Lomb Corporation, Rochester, New York,
or the Sovereign System, available from Advanced Med-
ical Optics, Santa Ana, California.
[0030] A distal end of a tube-fabricated embodiment
of the device 10 is shown in Fig. 2. This particular device
10 is designed to be especially effective for cutting/ ab-
lating and sometimes removing tissue, for example por-
tions of the trabecular meshwork during a goniectomy
procedure. It should be appreciated that although the fol-
lowing description will generally refer to this specific em-
bodiment, the scope of the present invention is not in-
tended to be limited thereby. For example, the device 10
may be modified as necessary and/or desirable to be
effective for use in surgical procedures other than go-
niectomy procedures and such modified devices are con-
sidered to be within the scope of the present invention.
[0031] The tube-fabricated device 10 generally com-
prises a probe 3 comprising an outer tube 12 and an inner
tube 14 disposed therein and having a distal portion ex-
tending or projecting therefrom.
[0032] As shown in Fig. 2, the inner tube 14 has a small-
er outer diameter than an inner diameter of the outer tube
12 such that when inner tube 14 is positioned within the
outer tube 12, for example, substantially coaxial there-
with, the outer tube 12 inner surface is spaced apart from
the inner tube 14 outer surface as shown.
[0033] More specifically, the outer tube 12 defines a
lumen 16 which may serve as an infusion lumen, here-
inafter sometime referred to as an irrigation lumen. For
example, the outer tube 12 may include an irrigation or
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infusion port 26 disposed on the distal portion of the outer
tube 12 as shown. During a surgical procedure, irrigation
fluid, such as a balanced salt solution (BSS) may be
passed through lumen 16 and out of port 26 and into the
anterior chamber of an eye as needed to maintain a de-
sired intraocular pressure in the eye.
[0034] The inner tube 14 generally contains or defines
the cutting or ablating portion of the device 10, as will be
described in greater detail elsewhere herein. The inner
tube 14 also defines a lumen 19, preferably having a port
adjacent the cutting or ablating apparatus, wherein the
lumen 19 may serve as an aspiration lumen during the
surgical procedure. Accordingly, an aspiration source
may be connected to inner tube lumen 19 to allow cut
tissue, excess fluid or other material to be suctioned or
removed from the surgical site during the procedure.
[0035] In embodiments of the device that are designed
for cutting or ablating tissue during a goniectomy proce-
dure, the device 10 is preferably sized and configured
such that the distal end thereof can be placed within an
eye, for example within the anterior chamber of the eye,
as far as and including the irrigation port 26. It is noted
that irrigation port 26 may alternatively be utilized as an
aspiration port in some circumstances, if desirable.
[0036] It is further contemplated that in some instances
it may be helpful to utilize the aspiration lumen 19 as a
temporary or even permanent irrigation lumen such that
irrigation fluid is passed from the distal opening of the
inner tube 14. For example, as the device 10 is initially
being inserted into the anterior chamber prior to the cut-
ting or ablation of tissue, it may be helpful to pass irriga-
tion fluid into the anterior chamber of the eye through the
inner tube 14 in order to maintain ocular pressure and
facilitate further insertion of the distal end of the relatively
wider outer tube 12 of the device 10.. Once the distal end
of the outer tube 12 is in place in the anterior chamber a
sufficiently distance such that port 26 is located within
the anterior chamber, irrigation of the eye may be moved
to the outer tube irrigation port 26. Initial irrigation by
means of the inner lumen 19 may also be helpful in caus-
ing gentle widening of the insertion site so as to more
easily allow insertion of the relatively wider outer tube
through the insertion site.
[0037] Preferably, all components of the device 10 are
comprised of surgical grade materials. In addition, with
the exception of the cutting or ablating surfaces of the
device 10, exposed surfaces of the distal end of the de-
vice are preferably formed and/or treated such that they
include substantially no sharp portions, burrs or contam-
inants. For example, in the embodiment shown in Fig. 2,
the distal most portion of the outer tube 12 is rounded or
frustro-conical in shape, so as to prevent or reduce the
occurrence of any substantial damage to tissue upon in-
sertion, operation and removal of the device 10 from the
eye.
[0038] For devices of the invention designed for go-
niectomy surgical procedures, the outer tube 12 may
comprise about 19 gauge to about 20 gauge stainless

steel hypotubing, and the inner tube 14 may comprise
about 25 gauge stainless steel hypotubing. In addition,
preferably for such devices of the invention, the project-
ing distal portion of the inner tube 14 has a length L of
between about 1 mm and about 4 mm, and more prefer-
ably about 2.5 mm.
[0039] The cutting or ablating portion of the device 10
may comprise any suitable mechanism for cutting or ab-
lating tissue. For example, in the specific embodiment
shown in Fig. 2, the cutting or ablating apparatus com-
prises an electrosurgical tissue cutting/ablating appara-
tus. More specifically, the device 10 includes a bipolar
electrode mechanism comprising a first pole or first elec-
trode 22 and a second pole or second electrode 21. In
use, one of the first and second electrodes is provided
with electrical energy and to operate as an active elec-
trode and the other of the first and second electrodes
operates as a return electrode. When such an electrode
is powered it generates a zone of high energy in imme-
diate proximity of the electrode, and a zone of relatively
lower energy outside of the zone of high energy. This
zone of relatively lower energy is a zone of thermal en-
ergy that is effective in cutting or ablating ocular tissue,
for instance, particularly tissue of the trabecular mesh-
work. The return electrode may be electrically couplable
to the patient’s body.
[0040] It is contemplated that alternative embodiments
of the invention may include any other suitable mecha-
nism or apparatus that is operative to cut or ablate tissue,
for example a strip of tissue, such as a monopolar elec-
trode mechanism, a radiofrequency tissue cutting or ab-
lation apparatus, apparatus (e.g., a light guide and/or
lens) that emits light energy to cause thermal cutting or
ablation of tissue (e.g., pulsed or non-pulsed optical in-
coherent high intensity light, pulsed or non-pulsed laser
light, light that is infrared, visible and/or ultraviolet, etc.),
mechanical tissue cutting or ablation apparatus (e.g.,
knife blade(s), scissor(s), rotating cutter(s), etc.), ultra-
sonic cutting or ablation apparatus (e.g., an ultrasound
transmission member that extends through the device to
a location adjacent the first side of the protector and un-
dergoes axial or radial ultrasonic vibration) or others.
[0041] The device 10 further comprises a protector 24
having a first side located adjacent to the cutting or ab-
lating apparatus, and a second side located on a dis-
tal-most portion of the device 10. The protector 24 is
structured and designed to preventing damage to tissue
located near the tissue to be cut. For example, the pro-
tector 24 is designed to protect or prevent any substantial
damage to surfaces of Schlemm’s canal while the device
10 is being utilized to cut portions of the trabecular mesh-
work during a goniectomy procedure.
[0042] More particularly, the device 10 may be struc-
tured such that the tissue cutting or ablating apparatus
(e.g. the electrode mechanism 20,22) is structured to
cause thermal cutting or ablating of tissue and the pro-
tector 24 is structured to isolate or protect adjacent tissue
located adjacent the second side of the protector 24. For
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example, the protector 24 may be formed partially or en-
tirely of an insulating material. Alternatively or addition-
ally, the protector 24 may be formed of metal and include
a coating 30 made of an insulating material, such as a
polymer, for example, a polyimide material.
[0043] Turning back now to Fig. 1, the cutting or ablat-
ing device ,10 may be used as part of a surgical system
11. The system 11 may comprise or consist of a surgical
control console 70 including a high frequency electrosur-
gical generator module 76 and an aspiration pump mod-
ule 74. A source of irrigation fluid 72 may also be provided
which preferably operates as a gravity feed irrigation line.
Control of the console 70 during surgical procedures may
be accomplished by use of an aspiration footpedal 78
which controls an aspiration pump 74, and use of an elec-
trosurgical footpedal 80 which controls the electrosurgi-
cal generator 76. One or both of the footpedals 78 and
80 may be pressure sensitive such that operating power
is controllable by the depth or distance at which the foot-
pedal is pressed or moved by the operator. Furthermore,
footpedals 78 and 80 may be combined into a single func-
tional unit. The cutting or ablation device 10 may be pro-
vided as a pre-sterilized, single-use disposable probe
that is attachable to a standard surgical handpiece. After
the cutting and ablation device has been attached to the
handpiece, further connections to the electrosurgical
generator module 76, the aspiration pump module 74
and the source of irrigation fluid 72, may be implemented
as shown. Thus, the cutting or ablation device 10 has
irrigation, aspiration, and electrosurgical capabilities, as
described herein.
[0044] A surgical procedure using the device 10 of the
present invention may be performed as follows.

Method for Performing Goniectomy

[0045] The device 10 and system 11 are useable to
perform a variety of procedures wherein it is desired to
form an incision or opening of a desired width or to re-
move, from a mass of tissue, a strip of tissue of a desired
width.
[0046] Figures 4A-4C, show an example of a goniec-
tomy procedure that may be performed to treat glauco-
ma, using the device 10 and system 11 of the present
invention. This goniectomy procedure is an ab interno
surgical procedure wherein a sector of the trabecular
meshwork TM is removed from the eye of the patient to
facilitate drainage of aqueous humor from the anterior
chamber AC of the eye through Shlemm’s Canal and the
associated collector channels CC, thereby relieving ele-
vated intraocular pressure.
[0047] First, a small incision IN is made in the cornea
C at about 3 o’clock in the left eye, or at about 9 o’clock
in the right eye. A 1.5 mm slit knife may be used to make
this incision IN.
[0048] The device 10 is attached to the source of irri-
gation fluid 72 (e.g., balanced salt solution) such that
irrigation fluid will flow through lumen 16 of the outer tube

12 and out of outflow aperture 26. The device 10 is then
inserted through the incision IN and into the anterior
chamber AC (with irrigation flowing). In some cases, dur-
ing the insertion of the device 10, the source of irrigation
fluid 72 may initially connected to the device such that
the irrigation fluid will flow through the lumen 19 of the
distal portion of inner tube 14. In this manner, irrigation
fluid will begin to infuse into the anterior chamber AC as
soon as the distal tip of the protruding distal portion of
inner tube 14 has entered the anterior chamber AC, rath-
er than being delayed until the larger outer tube 12 and
aperture 26 have been advanced through the incision IN
and into the anterior chamber. By this alternative ap-
proach, irrigation fluid may be caused to flow out of the
incision IN as the device 10 is being inserted, thereby
spreading or opening the incision. Such spreading or
opening of the incision IN may facilitate advancement of
the larger diameter outer tube 12 through the incision IN.
In cases where this alternative approach is used, the
source of infusion fluid 72 will be disconnected from lu-
men 19 after the device has been inserted into the ante-
rior chamber AC and, thereafter, the infusion fluid source
72 will be reconnected to lumen 16 of outer tube 12 such
that infusion fluid will flow out of aperture 26. Negative
pressure (e.g., via aspiration pump module 74) may then
be applied to lumen 19 of the inner tube 14 so as to
aspirate fluid and debris through lumen 19. The vertical
height of the infusion fluid source 72 may be adjusted to
provide sufficient gravity feed of infusion fluid to make up
for the volume of fluid or matter being aspirated from the
anterior chamber AC through lumen 19, thereby main-
taining the desired pressure of fluid within the anterior
chamber AC during the procedure.
[0049] A lens device (e.g. Ocular Single Mirror Gonio,
Model OSMG, Ocular Instruments, Bellevue, Washing-
ton) may be positioned on the anterior aspect of the eye
to enable the physician to clearly visualize the angle A
where the segment of trabecular meshwork TM is to be
removed. Under such visualization, the device 10 is ad-
vanced until the distal tip of the cutter tube or inner tube
14 is positioned adjacent to the trabecular meshwork TM
at the location where the strip is to be removed. There-
after, the protector is advanced through the trabecular
meshwork TM and into Schlemm’s Canal SC.
[0050] The tissue cutting or ablation apparatus, such
as bipolar electrodes 21, 22 or 46, 47, is/are then ener-
gized and the device 10 is advanced along Schlemm’s
Canal, thereby causing the cutting or ablation apparatus,
such as bipolar electrodes 21 and 22, to cut or ablate a
strip of the trabecular meshwork TM to create opening
O, as shown in Figure 4C.
[0051] In the bipolar embodiments of the device 10
shown in Figures 2 or 5A-5B, discharge of electrosurgical
energy via the bipolar electrodes 21, 22 or 46, 47 will
remove a full thickness strip of tissue from the trabecular
meshwork TM without traumatizing the underlying walls
of Schlemm’s canal and/or the collector channels, as
those structures remain protected from the electrosurgi-
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cal energy b\y the advancing protector 24 or 52. The in-
sulated protector 24 or 52 serves two primary purposes:
1) the size and shape of the protector 24 or 52 allows its
placement in Schlemm’s Canal SC to facilitate guiding
the device along Schlemm’s Canal SC during the cutting
of the strip from the trabecular meshwork TM and 2) the
protector 24 or 52 protects and shields the underlying
walls of Schlemm’s Canal SC and the collector channels
from trauma during electrosurgical discharge.
[0052] After a strip of tissue of the desired length (e.g.,
about 2 mm to about 10 mm) has been removed, the
tissue cutting or ablation apparatus, such as bipolar elec-
trodes 21, 22 or 46, 47, is/are then de-energized, the
aspiration and possibly infusion are stopped and the de-
vice 10 is removed from the eye.
[0053] Following completion of the surgery, aqueous
humor will drain from the anterior chamber AC through
the opening O that was created by removal of the strip
of tissue from the trabecular meshwork TM.
[0054] The present invention further provides a meth-
od for manufacturing a device such as tube-fabricated
device 10 shown in Fig. 2.
[0055] A method in accordance with the present inven-
tion for manufacturing the tube-fabricated device 10 gen-
erally comprises the steps of providing outer tube 12 and
inner tube 14 made of suitable material, for example hy-
potubing or other material suitable for use in ophthalmic
surgery as described elsewhere herein, and inserting the
inner tube within the lumen 16 of the outer tube 12 such
that a distal portion of inner tube 14 extends or projects
a sufficient distance beyond a distal end of the outer tube
12, as shown.
[0056] The method further comprises the steps of form-
ing at least one leg on a distal portion of the inner tube
14, for example by beveling the distal end of the inner
tube 14 and forming cuts therein and bending the at least
one leg to form the protector 24.
Figs. 3A-3G show the steps involved in manufacturing
the device 10 shown in Fig. 2, in accordance with one
embodiment of the present invention.
[0057] Turning now to Fig. 3A and 3A’, the step of form-
ing at least one leg comprises cutting the distal portion
of the inner tube 14, for example, having a beveled distal
end of about 45 degrees, to form a first leg 24A and a
second leg 22A. The legs 22A and 24A may be formed
by cutting substantially U-shaped or V-shaped grooves
or notches 28 into the beveled distal portion of the inner
tube 14 in order to form relatively longer first leg 24A and
a relatively shorter second leg 22A. In this embodiment,
the second leg 22A includes a narrow distal tip region
and a relatively wider flared region proximal thereto.
[0058] The method may further comprise providing the
cutting or ablating apparatus of the device 10 adjacent
the first side of the protector 24. More particularly, this
step may comprise forming the electrode mechanism
from a portion of the inner tube 14, for example, from the
second leg 22A. For example, turning now to Fig. 3B, the
final position of the second leg 22A is pressed or bent

radially inwardly as shown in Fig. 3B such that the distal
most tip of the second leg 22A is appropriately positioned
to form one pole of the bipolar electrode mechanism. In
order to accommodate a second pole of the bipolar elec-
trode mechanism, the method may comprise forming an
aperture 19 in the second leg 22A, shown more clearly
in Fig. 3B’ and passing a wire or other electrically con-
ductive member 20 (hereinafter "electrode member 20")
therethrough. The aperture 19 is cut to a size and con-
figuration such that it will accommodate the electrode
member 20 such as shown in Fig. 2.
[0059] The step of bending the second leg 22A may
be accomplished by using tweezers or other suitable tool
for gripping and bending the second leg 22A. The distal
tip of the second leg 22A (which will form a pole of the
electrode) is positioned such that it is substantially
aligned with a central axis of the inner tube 14 in the final
manufacturing process.
[0060] Next, the protector 24 (shown in Fig. 2) may be
formed as follows. Second leg 22A is bent slightly radially
outwardly, as shown in Fig. 3C and 3C’. A forming mem-
ber, for example a pin, wire or other preferably rigid cy-
lindrical member (shown in dashed lines in Figs. 3C and
3D) is then placed between the first leg 24A and second
leg 22A.
[0061] Referring now to Fig. 3D and 3D’, the first leg
24A is pressed, bent or otherwise shaped, for example
by using substantially constant radial pressure, around
the forming member, to form the curved configuration of
first leg 24A shown in Fig. 3D.
[0062] Protector 24, shown in Fig. 3E and 3E’ may be
formed by insulating the bent first leg 24A with insulating
coating 30. This step may be accomplished using any
suitable means, for example, by dip coating, spray coat-
ing, or advancement of a fabricated cover over the first
leg 24A. The step of insulating or providing insulation
may comprise dipping the first leg 22A in a polymer pre-
cursor, for example a liquid polyimide, and allowing the
liquid polyimide to cure. In some embodiments of the
invention, liquid polyimide is applied to both the inside,
or first surface, and the outside, or second surface by
using a suitable applicator, for example, a tip of a small
diameter wire, for example 0.006" diameter wire dipped
in a liquid polyimide. In any event, care is taken not to
coat the distal tip of second leg 22A.
[0063] Turning now to Figs. 3F and 3F’, the present
invention may comprise the step of forming first electrode
22, (hereinafter sometimes referred to as first pole of bi-
polar electrode) from distal portion of the inner tube 14.
This step may be accomplished by bending second leg
22A radially inwardly, or in some circumstances, allowing
second leg 22A to rebound or spring back to its pre-
formed, inwardly bent shape upon removal of the cylin-
drical forming member (shown in dashed lines in Figs.
3C and 3D).
[0064] As shown, in this particular embodiment, upon
being bent inwardly, the distal tip of the second leg 22A
is positioned such that it is spaced apart from and adja-
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cent the first side (inside surface) of the protector 24 and
is substantially aligned with the central axis of the inner
tube 14. The distal most tip of the second leg 22A forms
the first pole of the bipolar electrode cutting mechanism.
[0065] Next, electrode member 20 is inserted or
passed through aperture 19 as shown in Fig. 3G such
that a distal tip of the electrode member 20 will form the
second pole of the bipolar electrode. For example, the
first pole and the second pole of the bipolar electrode are
preferably spaced apart from each other a distance of
about 1/20 mm. The electrodes 21 and 22 are operated
to create high temperature region spanning/bridging the
electrodes 21 and 22, for example by formation of a high
energy plasma. More specifically, the method of the in-
vention may further include the step of providing the elec-
trode member 20 by stripping or removing a distal most
portion of an insulated electrically conductive wire in or-
der to expose the conductive portion thereof which will
form the second pole or second electrode 21 of the bi-
polar electrode mechanism. In other words, the electri-
cally conductive member 20 may comprise an insulated
wire 20’ having insulation 23 stripped or removed from a
distal tip thereof as shown in Fig. 2 and Fig. 3G, to expose
the electrically conductive tip. Alternatively, the method
may comprise providing a non-insulated electrically con-
ductive wire and applying insulation to a proximal portion
of the wire while leaving a distal most portion exposed.
Such insulation may be applied in a liquid form, for ex-
ample, the insulation may be applied as liquid polyimide,
which is then cured.
[0066] Once the second electrode 21 is appropriately
placed, electrically conductive member 20 is secured in
place, for example by securing the electrically conductive
member 20 to the inner tube 14 for example, by adhesive
or other suitable means.
[0067] The bipolar electrode and the first side of the
protector 24 are spaced apart from each other a distance
suitable to receive the tissue to be cut by the device 10.
It is noted that preferably, in this embodiment of the in-
vention, the distal-most tip of the electrically conductive
member 20 is somewhat proximally located with respect
to the distal-most tip of the second leg 22A in order to
facilitate operation of the device, for example to substan-
tially prevent or reduce the occurrence of tissue becom-
ing unintentionally trapped or wedged within the device.
This feature of the invention is shown most clearly in Fig.
3G.
[0068] Turning now to Fig. 5A, an alternative distal end
40 of the tube-fabricated embodiment of the invention is
shown, including outer tube 42 and inner tube 44 that are
similar or substantially identical to outer tube 12 and inner
tube 14 described hereinabove with respect to the device
10 shown in Fig. 2.
[0069] This alternative distal end may operate is sub-
stantially the same fashion as the distal end of device 10
shown in Fig. 2. However, the alternative distal end is
formed somewhat differently than the distal end shown
in Fig. 2.

[0070] The differences may be more readily appreci-
ated by comparing the distal end shown in Fig. 5B with
the distal end shown in Fig. 3G. For example, it can be
appreciated that second leg 46 (Fig. 5B) which may form
a first pole or first electrode of the electrode mechanism,
is not bent radially inwardly like second leg 22 (Fig. 3G).
In addition electrically conductive member 45 may be
positioned or disposed generally along a central axis of
the inner tube 44 rather than outwardly therefrom such
as electrically conductive member 20. The electrically
conductive member 45 includes second pole or second
electrode 47 of the electrode mechanism.
[0071] As shown, electrically conductive member 45
may be held in place by means of bracket portions 49
formed from portions of second leg 46, as shown. The
bracket portions 49 are preferably utilized for facilitating
positioning of the electrically conductive member 45 dur-
ing assembly. Adhesive and/or other means may be pro-
vided for securing the electrically conductive member 45
in place.
[0072] As shown, outer tube 42 may define an irrigation
lumen in fluid communication with irrigation port 48. Inner
tube 44 may include aspiration/irrigation lumen 50.
[0073] The invention has been described herein with
reference to certain examples and embodiments only.
No effort has been made to exhaustively describe all pos-
sible examples and embodiments of the invention. In-
deed, those of skill in the art will appreciate that various
additions, deletions, modifications and other changes
may be made to the above-described examples and em-
bodiments, without departing from the intended scope of
the invention as recited in the following claims. It is in-
tended that all such additions, deletions, modifications
and other changes be included within the scope of the
following claims.

Claims

1. A device (10, 40) for cutting or ablating tissue in a
human or veterinary patient, said device comprising:

an elongate probe having a distal end, and a
tissue cutting or ablating apparatus that emits
energy which causes cutting or ablation of tis-
sue; said device being further characterised
by:

said elongate probe comprising an outer
tube (12, 42) that has a longitudinal axis,
lumen and a distal end and an inner tube
(14, 44) that has a longitudinal axis, a lu-
men, a distal portion, an outer surface and
a distal opening, said inner tube (14, 44)
extending through the lumen of the outer
tube (12, 42) such that the distal portion of
the inner tube (14, 44) extends out of and
beyond the distal end of the outer tube (12,
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42), there being an aperture formed in a side
of the outer tube (12, 42); and
a protector (24, 52) on the portion of the
inner tube (14, 44) that extends out of and
beyond the distal end of the inner tube (14,
44), said protector (24, 52) extending at an
angle relative to the longitudinal axis of the
inner tube (14, 44), said protector having a
first side and a second side;

at least one leg member (22a, 46) on the distal
portion of the inner tube (14, 44) said leg mem-
ber (22a, 46) being configurable to support a
portion of the tissue cutting or ablating appara-
tus;
said tissue cutting or ablating apparatus extend-
ing through the lumen of the inner tube (14, 44),
a distal portion of said tissue cutting or ablating
apparatus being supported by said at least one
leg member (22a, 46) in a position whereby tis-
sue cutting or ablating energy will emit from the
tissue cutting or ablating apparatus toward the
first side of the protector (24, 52);
said protector (24, 52) being positionable such
that tissue that is to be cut or ablated by the
emitted energy is adjacent to the first side of the
protector (24, 52) and tissue that is to be pro-
tected is adjacent to the second side of the pro-
tector (24, 52), said protector (24, 52) being at
least partially formed of an insulating material to
deter thermal damage to tissue located adjacent
to the second side of the protector (24, 52) when
the tissue cutting or ablating apparatus is emit-
ting tissue cutting or ablation energy.

2. A device (10, 40) according to Claim 1 wherein the
protector is formed entirely of insulating material.

3. A device (10, 40) according to Claim 1 herein the
protector is formed of metal that is at least partially
covered by an insulating material.

4. A device (10, 40) according to Claim 1 wherein the
insulating material comprises at least partial polymer
coating.

5. A device (10, 40) according to Claim 4 wherein the
polymer coating comprises a polyimide coating.

6. A device (10, 40) according to Claim 5 wherein the
polymer coating is applied to at least a portion of the
protector by dipping at least a portion of the protector
into a liquid polymer solution which subsequently
dries and forms a coating.

7. A device (10, 40) according to Claim 1 further com-
prising a source of fluid connected to the lumen of
the outer tube (12, 42) to infuse fluid through the

lumen of the outer tube (12, 42) and out of the ap-
erture formed in a side of the outer tube (12, 42).

8. A device (10, 40) according to Claim 1 wherein the
tissue cutting or ablating apparatus comprises an
electrode.

9. A device (10, 40) according to Claim 8 wherein the
electrode comprises a bipolar electrode having first
and second electrode surfaces.

10. A device (10, 40) according to Claim 8 wherein the
electrode comprises a monopolar electrode and
wherein the device further comprises a return elec-
trode that can be electrically coupled to the patient’s
body.

11. A device (10, 40) according to Claim 1 wherein the
tissue cutting or ablating apparatus comprises a light
emitting apparatus which emits light energy to cut or
ablate tissue.

12. A device (10, 40) according to Claim 11 wherein the
light emitting apparatus emits laser energy.

13. A device (10, 40) according to Claim 11 wherein the
light emitting apparatus emits light energy that caus-
es thermal destruction of tissue.

14. A device (10, 40) according to Claim 11 wherein the
light emitting apparatus emits ultraviolet light or in-
frared light.

15. A device (10, 40) according to Claim 1 wherein the
tissue cutting or ablating apparatus comprises an
ultrasonic apparatus which uses ultrasound to cut or
ablate tissue.

16. A device (10, 40) according to Claim 1 wherein the
outer diameter of the inner tube (14, 44) is smaller
than the inner diameter of the outer tube (12, 42)
such that fluid may flow through the lumen of the
outer tube (12, 42) and out of said aperture.

17. A device (10, 40) according to Claim 1 wherein the
tissue cutting or ablating apparatus comprises an
energy transmitting member that extends through
the lumen of the inner tube (14, 44) to deliver energy
to an energy emitting location between the distal
opening of the inner tube and the first side of the
protector.

18. A device (10, 40) according to Claim 17 wherein the
energy transmitting member comprises is an electri-
cally conductive member for delivering electrical en-
ergy to the energy emitting location.

19. A device (10, 40) according to Claim 17 wherein the
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energy transmitting member is a light guide for de-
livering light energy to the energy emitting location.

20. A device (10, 40) according to Claim 17 wherein the
energy transmitting member is an ultrasound trans-
mission member for delivering ultrasonic energy to
the energy emitting location.

21. A device (10, 40) according to Claim 1 wherein the
tissue cutting or ablating apparatus emits energy
which causes cutting or ablation of tissue and where-
in the intensity and/or configuration of energy emitted
by the tissue cutting or ablating apparatus is such
that a strip of tissue of substantially predetermined
width is cut or ablated.

22. A device (10, 40) according to Claim 1 wherein the
protector (24, 52) is formed by forming cuts in the
distal portion of the inner tube (14, 44) and then bend-
ing at least a part of the distal portion of the inner
tube to form said protector.

23. A device (10, 40) according to Claim 22 wherein the
protector (24, 52) is further formed by applying an
insulating material to the part of the distal end of the
inner tube that is bent to form the protector, thereby
forming a protector having an insulating material dis-
posed thereon.

24. A method for manufacturing a device (10, 40) useful
for cutting or ablating tissue in a human or veterinary
patient, said device comprising an inner tube (14,
44), an outer tube (12, 42) and an electrosurgical
cutting or ablating apparatus, the method compris-
ing:

A) positioning the inner tube (14, 44) within the
outer tube (12, 42) such that a distal portion of
the inner tube (14, 44) extends beyond a distal
end of the outer tube (12,42);
B) forming a protector on the distal end of the
outer tube (12, 42) by

a. cutting at least one notch in the distal end
of the inner tube (14, 44) to form at least a
first leg (24a) on the distal end of the inner
tube (14, 44), and
b. bending the first leg (24a) on the distal
end of the inner tube (14, 44) to form a pro-
tector (24, 52) having a first side and a sec-
ond side, and

C) positioning the electrosurgical cutting or ab-
lating apparatus at the distal portion of the inner
tube (14, 44) and spaced apart from and adja-
cent the first side of the protector (24, 52).

25. A method according to claim 24 wherein the step of

positioning an electrosurgical cutting or ablating ap-
paratus comprises forming an electrode member
from a portion of the inner tube.

26. A method according to claim 25 wherein the step of
forming an electrode includes forming a second leg
in the distal portion of the inner tube.

27. A method according to claim 24 wherein the step of
bending the first leg (24a) comprises pressing, bend-
ing or otherwise shaping the first leg radially inward-
ly.

28. A method according to claim 24 wherein the step of
forming the protector (24, 52) further comprises ap-
plying an insulating coating on the first leg (24a).

29. A method according to claim 25 wherein the step of
forming an electrode comprises forming a first elec-
trode from a portion of the inner tube and positioning
an electrically conductive member including a sec-
ond electrode spaced apart from and adjacent to the
first electrode.

30. A device according to claim 1 wherein the cutting or
ablating apparatus comprises a plasma generating
apparatus which utilizes properties of plasma to cut
or ablate tissue.

Patentansprüche

1. Vorrichtung (10, 40) zum Schneiden oder Abtragen
von Gewebe in einem menschlichen oder tierischen
Patienten, wobei die Vorrichtung Folgendes um-
fasst:

eine langgestreckte Sonde mit einem distalen
Ende, und eine Gewebe-Schneid- oder -Abtrag-
vorrichtung, die Energie emittiert, die das
Schneiden oder Abtragen von Gewebe bewirkt,
wobei die Vorrichtung weiterhin dadurch ge-
kennzeichnet ist, dass:

die langgestreckte Sonde ein äußeres Rohr
(12, 42), das eine Längsachse, ein Lumen
und ein distales Ende aufweist, und ein in-
neres Rohr (14, 44) umfasst, das eine
Längsachse, ein Lumen und einen distalen
Teil, eine Außenoberfläche und eine distale
Öffnung aufweist, wobei das Innere Rohr
(14, 44) sich durch das Lumen des äußeren
Rohres (12, 42) derart erstreckt, dass sich
der distale Teil des inneren Rohres (14, 44)
aus dem distalen Ende des äußeren Rohres
(12, 42) heraus und über dieses hinaus er-
streckt, wobei eine Öffnung in einer Seite
des äußeren Rohres (12, 42) gebildet ist;

19 20 



EP 1 633 236 B1

12

5

10

15

20

25

30

35

40

45

50

55

und
eine Schutzeinrichtung (24, 52) auf dem
Teil des inneren Rohres (14, 44) angeord-
net ist, der sich aus dem distalen Ende des
inneren Rohres (14, 44) heraus und über
dieses hinaus erstreckt, wobei die Schutz-
einrichtung (24, 52) sich unter einem Winkel
gegenüber der Längsachse des inneren
Rohres (14, 44) erstreckt, wobei die Schutz-
einrichtung eine erste Seite und eine zweite
Seite aufweist;

zumindest ein Schenkelteil (22a, 46) auf dem
distalen Teil des inneren Rohres (14, 44) ange-
ordnet ist, wobei der Schenkelteil (22a, 46) kon-
figurierbar ist, um einen Teil der Gewebe-
Schneid- oder -Abtragvorrichtung zu tragen;
wobei sich die Gewebe-Schneid- oder -Abtrag-
vorrichtung durch das Lumen des inneren Roh-
res (14, 44) erstreckt, wobei ein distaler Teil der
Gewebe-Schneid- oder -Abtragvorrichtung von
dem zumindest einen Schenkelteil (22a, 46) in
einer Position getragen wird, wodurch Gewebe-
Schneid- oder -Abtragenergie von der Gewebe-
Schneid- oder -Abtragvorrichtung in Richtung
auf die erste Seite der Schutzeinrichtung (24,
52) emittiert wird;
wobei die Schutzeinrichtung (24, 52) derart po-
sitionierbar ist, dass Gewebe, das durch die
emittierte Energie geschnitten oder abgetragen
werden soll, sich benachbart zu der ersten Seite
der Schutzeinrichtung (24, 52) befindet, und
dass Gewebe, das geschützt werden soll, sich
benachbart zu der zweiten Seite der Schutzein-
richtung (24, 52) befindet, wobei die Schutzein-
richtung (24, 52) zumindest teilweise aus einem
Isoliermaterial hergestellt ist, um thermische
Schäden an Gewebe zu verhindern, das sich
benachbart zu der zweiten Seite der Schutzein-
richtung (24, 52) befindet, wenn die Gewebe-
Schneid- oder - Abtragvorrichtung Gewebe
schneidende oder abtragende Energie emittiert.

2. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Schutzeinrichtung vollständig aus Isoliermaterial
hergestellt ist.

3. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Schutzeinrichtung aus Metall hergestellt ist, das zu-
mindest teilweise mit einem Isoliermaterial abge-
deckt ist.

4. Vorrichtung (10, 40) nach Anspruch 1, bei der das
Isoliermaterial zumindest eine teilweise Polymer-
Beschichtung umfasst.

5. Vorrichtung (10, 40) nach Anspruch 4, bei der die
Polymer-Beschichtung eine Polyimid-Beschichtung

umfasst.

6. Vorrichtung (10, 40) nach Anspruch 5, bei der die
Polymer-Beschichtung auf zumindest einen Teil der
Schutzeinrichtung dadurch aufgebracht wird, dass
zumindest ein Teil der Schutzeinrichtung in eine flüs-
sige Polymer-Lösung getaucht wird, die nachfolgend
trocknet und eine Beschichtung bildet.

7. Vorrichtung (10, 40) nach Anspruch 1, die weiterhin
eine Quelle für ein Strömungsmedium umfasst, die
mit dem Lumen des äußeren Rohres (12, 42) ver-
bunden ist, um durch das Lumen des äußeren Roh-
res (12, 42) und aus der in einer Seite des äußeren
Rohres (12, 42) gebildeten Öffnung ein Strömungs-
mittel zu infundieren.

8. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Gewebe-Schneid- oder - Abtragvorrichtung eine
Elektrode umfasst.

9. Vorrichtung (10, 40) nach Anspruch 8, bei der die
Elektrode eine bipolare Elektrode mit ersten und
zweiten Elektroden-Oberflächen umfasst.

10. Vorrichtung (10, 40) nach Anspruch 8, bei der die
Elektrode eine monopolare Elektrode umfasst, und
bei der die Vorrichtung weiterhin eine Rückführungs-
Elektrode umfasst, die elektrisch mit dem Körper des
Patienten gekoppelt werden kann.

11. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Gewebe-Schneid- oder - Abtragvorrichtung eine
Licht emittierende Vorrichtung umfasst, die Lichten-
ergie zum Schneiden oder Abtragen von Gewebe
emittiert.

12. Vorrichtung (10, 40) nach Anspruch 11, bei der die
Licht emittierende Vorrichtung Laser-Energie emit-
tiert.

13. Vorrichtung (10, 40) nach Anspruch 11, bei der die
Licht emittierende Vorrichtung Lichtenergie emit-
tiert, die eine thermische Zerstörung von Gewebe
hervorruft.

14. Vorrichtung (10, 40) nach Anspruch 11, bei der die
Licht emittierende Vorrichtung ultraviolettes Licht
oder Infrarot-Licht emittiert.

15. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Gewebe-Schneid- oder - Abtragvorrichtung eine Ul-
traschall-Vorrichtung umfasst, die Ultraschall zum
Schneiden oder Abtragen von Gewebe verwendet.

16. Vorrichtung (10, 40) nach Anspruch 1, bei der der
Außendurchmesser des inneren Rohres (14, 44)
kleiner als der Innendurchmesser des äußeren Roh-
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res (12, 42) derart ist, dass ein Strömungsmittel
durch das Lumen des äußeren Rohres (12, 42) und
aus der Öffnung heraus strömen kann.

17. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Gewebe-Schneid- oder - Abtragvorrichtung ein En-
ergie-Übertragungsteil umfasst, das sich durch das
Lumen des inneren Rohres (14, 44) erstreckt, um
Energie an eine Energie emittierende Stelle zwi-
schen der distalen Öffnung des inneren Rohres und
der ersten Seite der Schutzeinrichtung zu liefern.

18. Vorrichtung (10, 40) nach Anspruch 17, bei der das
Energie-Übertragungsteil ein elektrisch leitendes
Element zur Zuführung elektrischer Energie an die
Energie emittierende Stelle umfasst.

19. Vorrichtung (10, 40) nach Anspruch 17, bei der das
Energie-Übertragungsteil ein Lichtleiter zur Zufüh-
rung von Lichtenergie an die Licht emittierende Stel-
le ist.

20. Vorrichtung (10, 40) nach Anspruch 17, bei der das
Energie-Übertragungsteil ein Ultraschall-Übertra-
gungsteil zur Zuführung von Ultraschall-Energie an
die Energie emittierende Stelle ist.

21. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Gewebe-Schneid- oder - Abtragvorrichtung Energie
emittiert, die ein Schneiden oder Abtragen des Ge-
webes hervorruft, und bei der die Intensität und/oder
Konfiguration der Energie, die von der Gewebe-
Schneid- oder -Abtragvorrichtung emittiert wird, der-
art ist, dass ein Streifen des Gewebes mit im We-
sentlichen vorgegebener Breite ausgeschnitten
oder abgetragen wird.

22. Vorrichtung (10, 40) nach Anspruch 1, bei der die
Schutzeinrichtung (24, 52) durch die Bildung von
Einschnitten in dem distalen Teil des inneren Rohres
(14, 44) und nachfolgendes Biegen zumindest eines
Teils des distalen Teils des inneren Rohres gebildet
wird, um die Schutzeinrichtung zu bilden.

23. Vorrichtung (10, 40) nach Anspruch 22, bei der die
Schutzeinrichtung (24, 52) weiterhin durch Aufbrin-
gen eines Isoliermaterials auf den Teil des distalen
Endes des inneren Rohres gebildet wird, der zur Bil-
dung der Schutzeinrichtung gebogen wird, wodurch
eine Schutzeinrichtung mit einem darauf angeord-
neten Isoliermaterial gebildet wird.

24. Verfahren zur Herstellung einer Vorrichtung (10, 40),
die zum Schneiden oder Abtragen von Gewebe in
einem menschlichen oder tierischen Patienten
brauchbar ist, wobei die Vorrichtung ein inneres
Rohr (14, 44), ein äußeres Rohr (12, 42) und eine
elektrochirurgische Schneid- oder Abtragvorrich-

tung umfasst, wobei das Verfahren Folgendes um-
fasst:

A) Anordnen des innerem Rohres (14, 44) in-
nerhalb des äußeren Rohres (12, 42) derart,
dass sich ein distaler Teil des inneren Rohres
(14, 44) über ein distales Ende des äußeren
Rohres (12, 42) hinaus erstreckt;
B) Bilden einer Schutzeinrichtung auf dem di-
stalen Ende des äußeren Rohres (12, 42) durch:

a. Schneiden von zumindest einer Kerbe in
das distale Ende des inneren Rohres (14,
44) zur Bildung eines ersten Schenkels
(24a) auf dem distalen Ende des inneren
Rohres (14, 44); und
b. Biegen des ersten Schenkels (24a) auf
dem distalen Ende des inneren Rohres (14,
44) zur Bildung einer Schutzeinrichtung (24,
52), die eine erste Seite und eine zweite Sei-
te aufweist, und

C) Positionieren der elektrochirurgischen
Schneid- oder - Abtragvorrichtung an dem di-
stalen Teil des inneren Rohres (14, 44) und mit
Abstand von und benachbart zu der ersten Seite
der Schutzeinrichtung (24, 52).

25. Verfahren nach Anspruch 24, bei dem der Schritt
des Positionierens einer elektrochirurgischen
Schneid- oder -Abtragvorrichtung das Bilden eines
Elektrodenteils aus einem Teil des inneren Rohres
umfasst.

26. Verfahren nach Anspruch 25, bei dem der Schritt der
Bildung einer Elektrode das Formen eines zweiten
Schenkels in dem distalen Teil des inneren Rohres
einschließt.

27. Verfahren nach Anspruch 24, bei dem der Schritt
des Biegens des ersten Schenkels (24a) das Pres-
sen, Biegen oder Formen auf andere Weise des er-
sten Schenkels in Radialrichtung nach innen um-
fasst.

28. Verfahren nach Anspruch 24, bei dem der Schritt
des Formens der Schutzeinrichtung (24, 52) weiter-
hin das Aufbringen einer Isolierbeschichtung auf den
ersten Schenkel (24a) umfasst.

29. Verfahren nach Anspruch 25, bei dem der Schritt der
Formung einer Elektrode das Formen einer ersten
Elektrode aus einem Teil des inneren Rohres und
die Positionierung eines elektrisch leitenden Ele-
mentes, das eine zweite Elektrode einschließt, im
Abstand von und benachbart zu der ersten Elektrode
umfasst.
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30. Vorrichtung nach Anspruch 1, bei der die Schneid-
oder Abtragvorrichtung eine Plasma erzeugende
Vorrichtung umfasst, die Eigenschaften des Plas-
mas verwendet, um Gewebe zu schneiden oder ab-
zutragen.

Revendications

1. Dispositif (10, 40) pour découper ou ablater un tissu
sur un patient humain ou animal, ledit dispositif
comprenant :

une sonde allongée ayant une extrémité distale
et un appareil de découpe ou d’ablation de tissu
qui émet de l’énergie qui provoque la découpe
ou l’ablation du tissu ; ledit dispositif étant en
outre caractérisé par :

ladite sonde allongée comprenant un tube
externe (12, 42) qui a un axe longitudinal,
une lumière et une extrémité distale et un
tube interne (14, 44) qui a un axe longitudi-
nal, une lumière, une partie distale, une sur-
face externe et une ouverture distale, ledit
tube interne (14, 44) s’étendant à travers la
lumière du tube externe (12, 42) de sorte
que la partie distale du tube interne (14, 44)
s’étend à l’extérieur de et au-delà de l’ex-
trémité distale du tube externe (12, 42), où
l’on trouve une ouverture formée dans un
côté du tube externe (12, 42) ; et
un dispositif de protection (24, 52) sur la par-
tie du tube interne (14, 44) qui s’étend à
l’extérieur de et au-delà de l’extrémité dis-
tale du tube interne (14, 44), ledit dispositif
de protection (24, 52) s’étendant selon un
angle par rapport à l’axe longitudinal du tube
interne (14, 44), ledit dispositif de protection
ayant un premier côté et un second côté ;

au moins un élément formant patte (22a, 46) sur
la partie distale du tube interne (14, 44), ledit
élément formant patte (22a, 46) pouvant être
configuré pour supporter une partie de l’appareil
de découpe ou d’ablation de tissu ;
ledit appareil de découpe ou d’ablation de tissu
s’étendant à travers la lumière du tube interne
(14, 44), une partie distale dudit appareil de dé-
coupe ou d’ablation de tissu étant supportée par
ledit au moins un élément formant patte (22a,
46) dans une position moyennant quoi l’énergie
de découpe ou d’ablation de tissu est émise de
l’appareil de découpe ou d’ablation de tissu vers
le premier côté du dispositif de protection (24,
52) ;
ledit dispositif de protection (24, 52) pouvant être
positionné de sorte que le tissu qui doit être dé-

coupé ou ablaté par l’énergie émise, est adja-
cent au premier côté du dispositif de protection
(24, 52) et le tissu qui doit être protégé est ad-
jacent au second côté du dispositif de protection
(24, 52), ledit dispositif de protection (24, 52)
étant au moins partiellement formé avec un ma-
tériau isolant pour empêcher l’endommagement
thermique du tissu positionné de manière adja-
cente au second côté du dispositif de protection
(24, 52) lorsque l’appareil de découpe ou d’abla-
tion de tissu émet l’énergie de découpe ou
d’ablation de tissu.

2. Dispositif (10, 40) selon la revendication 1, dans le-
quel le dispositif de protection est complètement for-
mé à partir d’un matériau isolant.

3. Dispositif (10, 40) selon la revendication 1, dans le-
quel le dispositif de protection est formé à partir de
métal qui est au moins partiellement recouvert par
un matériau isolant.

4. Dispositif (10, 40) selon la revendication 1, dans le-
quel le matériau isolant comprend au moins un re-
vêtement partiel polymère.

5. Dispositif (10, 40) selon la revendication 4, dans le-
quel le revêtement polymère comprend un revête-
ment de polyimide.

6. Dispositif (10, 40) selon la revendication 5, dans le-
quel le revêtement polymère est appliqué sur au
moins une partie du dispositif de protection en trem-
pant au moins une partie du dispositif de protection
dans une solution polymère liquide qui sèche sensi-
blement et forme un revêtement.

7. Dispositif (10, 40) selon la revendication 1, compre-
nant en outre une source de fluide raccordée à la
lumière du tube externe (12, 42) pour infuser le fluide
à travers la lumière du tube externe (12, 42) et à
l’extérieur de l’ouverture formée dans un côté du tu-
be externe (12, 42).

8. Dispositif (10, 40) selon la revendication 1, dans le-
quel l’appareil de découpe ou d’ablation de tissu
comprend une électrode.

9. Dispositif (10, 40) selon la revendication 8, dans le-
quel l’électrode comprend une électrode bipolaire
ayant des première et seconde surfaces d’électrode.

10. Dispositif (10, 40) selon la revendication 8, dans le-
quel l’électrode comprend une électrode monopolai-
re et dans lequel le dispositif comprend en outre une
électrode de référence qui peut être électriquement
couplée au corps du patient.
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11. Dispositif (10, 40) selon la revendication 1, dans le-
quel l’appareil de découpe ou d’ablation de tissu
comprend un appareil d’émission de lumière qui
émet de l’énergie lumineuse pour découper ou abla-
ter le tissu.

12. Dispositif (10, 40) selon la revendication 11, dans
lequel l’appareil d’émission de lumière émet de
l’énergie laser.

13. Dispositif (10, 40) selon la revendication 11, dans
lequel l’appareil d’émission de lumière émet de
l’énergie lumineuse qui provoque la destruction ther-
mique du tissu.

14. Dispositif (10, 40) selon la revendication 11, dans
lequel l’appareil d’émission de lumière émet de la
lumière ultraviolette ou de la lumière infrarouge.

15. Dispositif (10, 40) selon la revendication 1, dans le-
quel l’appareil de découpe ou d’ablation de tissu
comprend un appareil à ultrasons qui utilise les ul-
trasons pour découper ou ablater le tissu.

16. Dispositif (10, 40) selon la revendication 1, dans le-
quel le diamètre externe du tube interne (14, 44) est
plus petit que le diamètre interne du tube externe
(12, 42) de sorte que le fluide peut s’écouler à travers
la lumière du tube externe (12, 42) et sortir par ladite
ouverture.

17. Dispositif (10, 40) selon la revendication 1, dans le-
quel l’appareil de découpe ou d’ablation de tissu
comprend un élément de transmission d’énergie qui
s’étend à travers la lumière du tube interne (14, 44)
pour délivrer l’énergie à un emplacement d’émission
d’énergie entre l’ouverture distale du tube interne et
le premier côté du dispositif de protection.

18. Dispositif (10, 40) selon la revendication 17, dans
lequel l’élément de transmission d’énergie com-
prend un élément électriquement conducteur pour
délivrer l’énergie électrique à l’emplacement d’émis-
sion d’énergie.

19. Dispositif (10, 40) selon la revendication 17, dans
lequel l’élément de transmission d’énergie est un
guide de lumière pour délivrer l’énergie lumineuse à
l’emplacement d’émission d’énergie.

20. Dispositif (10, 40) selon la revendication 17, dans
lequel l’élément de transmission d’énergie est un
élément de transmission à ultrasons pour délivrer
l’énergie à ultrasons à l’emplacement d’émission
d’énergie.

21. Dispositif (10, 40) selon la revendication 1, dans le-
quel l’appareil de découpe ou d’ablation de tissu

émet l’énergie qui provoque la découpe ou l’ablation
du tissu et dans lequel l’intensité et/ou la configura-
tion d’énergie émise par l’appareil de découpe ou
d’ablation de tissu est telle (sont telles) qu’une bande
de tissu de largeur sensiblement prédéterminée est
découpée ou ablatée.

22. Dispositif (10, 40) selon la revendication 1, dans le-
quel le dispositif de protection (24, 52) est formé en
formant des découpes dans la partie distale du tube
interne (14, 44) et en pliant ensuite au moins une
partie de la partie distale du tube interne afin de for-
mer ledit dispositif de protection.

23. Dispositif (10, 40) selon la revendication 22, dans
lequel le dispositif de protection (24, 52) est en outre
formé en appliquant un matériau isolant sur la partie
de l’extrémité distale du tube interne qui est pliée
afin de former le dispositif de protection, formant ain-
si un dispositif de protection ayant un matériau iso-
lant disposé sur ce dernier.

24. Procédé pour fabriquer un dispositif (10, 40) utile
pour découper ou ablater du tissu chez un patient
humain ou animal, ledit dispositif comprenant un tu-
be interne (14, 44), un tube externe (12, 42) et un
appareil de découpe ou d’ablation électrochirurgical,
le procédé comprenant les étapes consistant à :

A) positionner le tube interne (14, 44) à l’intérieur
du tube externe (12, 42) de sorte qu’une partie
distale du tube interne (14, 44) s’étend au-delà
d’une extrémité distale du tube externe (12, 42) ;
B) former un dispositif de protection sur l’extré-
mité distale du tube externe (12, 42) en

a. découpant au moins une encoche dans
l’extrémité distale du tube interne (14, 44)
afin de former au moins une première patte
(24a) sur l’extrémité distale du tube interne
(14, 44), et
b. pliant la première patte (24a) sur l’extré-
mité distale du tube interne (14, 44) pour
former un dispositif de protection (24, 52)
ayant un premier côté et un second côté, et

C) positionner l’appareil de découpe ou d’abla-
tion électrochirurgical au niveau de la partie dis-
tale du tube interne (14, 44) et espacé de et ad-
jacent au premier côté dudit dispositif de protec-
tion (24, 52).

25. Procédé selon la revendication 24, dans lequel l’éta-
pe consistant à positionner un appareil de découpe
ou d’ablation électrochirurgical comprend l’étape
consistant à former un élément d’électrode à partir
d’une partie du tube interne.
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26. Procédé selon la revendication 25, dans lequel l’éta-
pe consistant à former une électrode comprend l’éta-
pe consistant à former une seconde patte dans la
partie distale du tube interne.

27. Procédé selon la revendication 24, dans lequel l’éta-
pe consistant à plier la première patte (24a) com-
prend les étapes consistant à comprimer, plier ou
bien façonner d’une autre manière la première patte
radialement vers l’intérieur.

28. Procédé selon la revendication 24, dans lequel l’éta-
pe consistant à former le dispositif de protection (24,
52) comprend en outre l’étape consistant à appliquer
un revêtement isolant sur la première patte (24a).

29. Procédé selon la revendication 25, dans lequel l’éta-
pe consistant à former une électrode comprend les
étapes consistant à former une première électrode
à partir d’une partie du tube interne et positionner un
élément électriquement conducteur comprenant
une seconde électrode espacée de et adjacente à
la première électrode.

30. Dispositif selon la revendication 1, dans lequel l’ap-
pareil de découpe ou d’ablation comprend un appa-
reil de génération de plasma qui utilise les propriétés
du plasma afin de découper ou d’ablater le tissu.
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