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(57) ABSTRACT 
A device and method for cutting or ablating tissue in a 
human or veterinary patient includes an elongate probe 
having a distal end, a tissue cutting or ablating apparatus 
located adjacent Within the distal end, and a tissue protector 
extending from the distal end. The protector generally has a 
?rst side and a second side and the tissue cutting or ablating 
apparatus is located adjacent to the ?rst side thereof. The 
distal end is structured to be advanceable into tissue or 
otherwise placed and positioned Within the patient’s body 
such that tissue adjacent to the ?rst side of the protector is 
cut aWay or ablated by the tissue cutting or ablation appa 
ratus While tissue that is adjacent to the second side of the 
protector is not substantially damaged by the tissue cutting 
or ablating apparatus. 
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DEVICE AND METHODS USEABLE FOR 
TREATMENT OF GLAUCOMA AND OTHER 

SURGICAL PROCEDURES 

RELATED APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Patent Application No. 60/477,258 ?led on Jun. 10, 2003, 
the entirety of Which is expressly incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] A. Symptoms and Etiology of Glaucoma 

[0003] The term “glaucoma” refers generally to a group of 
diseases Which cause progressive damage to the optic nerve 
and resultant optical ?eld 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 ?lls the anterior 
chamber of the eye. Excess aqueous humor normally 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 tubules. HoWever, in many 
glaucoma patients, drainage of the aqueous humor through 
the trabecular meshWork is impaired, thereby causing the 
pressure of aqueous humor Within the anterior chamber to 
increase. 

[0004] In general, there are four types of glaucomai 
primary, secondary, congenital and pigmentary. Primary 
glaucoma, Which is the most common form, can be classi?ed 
as either open angle or closed angle. Secondary glaucoma 
(e.g., neovascular glaucoma) occurs as a complication of a 
variety of other conditions, such as injury, in?ammation, 
vascular disease and diabetes. Congenital glaucoma is 
elevated eye pressure present at birth due to a developmental 
defect in the eye’s drainage mechanism. Pigmentary glau 
coma is a rare form of the disease Wherein pigment from the 
iris clogs the trabecular meshWork, preventing the drainage 
of aqueous humor from the anterior chamber. 

[0005] 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 signi?cantly reduce glaucoma 
tous progression in patients who suffer from normal-tension 
glaucoma and can virtually halt glaucomatous progression in 
patients who suffer from primary open-angle glaucoma With 
elevated intraocular pressures. Furthermore, it is generally 
acknowledged that loWering intraocular pressure in glau 
coma patients can prevent or lessen the irreversible glau 
coma-associated destruction of optic nerve ?bers and the 
resultant irreversible vision loss. 

[0006] B. Surgical Treatment of Glaucoma 

[0007] 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 drainage of 
aqueous humor from the anterior chamber of the eye. 

[0008] The procedures aimed at decreasing the production 
of aqueous humor include cyclocryotherapy, Wherein a 
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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. 

[0009] The procedures intended to improve drainage of 
aqueous humor from the anterior chamber include trabecu 
loplasty, trabeculectomy, goniectomy and shunt implanta 
tion. 

[0010] In trabeculoplasty, the surgeon uses a laser to create 
small holes through the trabecular meshWork to increase 
aqueous humor drainage through the normal drainage chan 
nels. 

[0011] 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 meshWork 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 under 
neath the conjunctiva. Aqueous humor that drains into the 
bleb is then absorbed by the body. Trabeculectomy is often 
used in patients Who have been unsuccessfully treated With 
trabeculoplasty or who suffer from advanced glaucoma 
Where optic nerve damage is progressing and intraocular 
pressure is signi?cantly elevated. 

[0012] In goniectomy, a tissue cutting or ablating device 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 
pm to about 200 pm in Width is removed. This creates a 
permanent opening in the trabecular meshWork through 
Which aqueous humor may drain. The goniectomy proce 
dure and certain prior art instruments useable to perform 
such procedure are described in US. patent application Ser. 
No. 10/052,473 published as No. 2002/0111608A1 
(Baerveldt), the entirety of Which is expressly incorporated 
herein by reference. 

[0013] In shunt implantation procedures, a small drainage 
tube or shunt is implanted in the eye such that aqueous 
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. 
[0014] Trabeculoplasty, trabeculectomy and shunt implan 
tation procedures are sometimes unsuccessful due to scar 
ring 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 trabecular mesh 
Work, the goniectomy procedure is less likely to fail due to 
scarring or natural closure of the surgically created channel. 
Although the previously described devices can be used to 
successfully perform goniectomy procedures, there remains 
a need in the art for the development of neW tissue cutting 
and ablation instruments 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. 

SUMMARY OF THE INVENTION 

[0015] The present invention provides a device for cutting 
or ablating tissue in a human or veterinary patient. This 
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device generally comprises, consists essentially of, or con 
sists 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 ?rst side and 
a second side and the tissue cutting or ablating apparatus is 
located adjacent to the ?rst 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 patient’s body such that tissue 
adjacent to the ?rst 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. 

[0016] Additionally, the protector may be formed entirely 
or partially of an insulating material. For example, the 
protector may be formed of a core made of an electrically 
and/or thermally conductive material, for example a con 
ductive metallic material, and may include a non-conductive 
coating or covering, for example a polymer 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 “coat 
ing” may comprise a ?exible, pliable material in comparison 
With the more rigid core. 

[0017] In some embodiments of the invention, the protec 
tor is con?gured not only to provide protection to tissue 
located adjacent to the second side of the protector, but also 
may be con?gured to facilitate positioning and/or advance 
ment of the device Within the surgical site. In this particular 
regard, above-incorporated United States Patent Application 
No. 2002/0111608Al (Baerveldt) describes goniectomy 
devices that have a foot plate siZed and con?gured to be 
inserted through the trabecular meshWork and into 
Schlemm’s Canal and to, thereafter, advance through 
Schlemm’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 procedure) the 
protector may be con?gured, for example shaped and siZed, 
for insertion and advancement through Schlemm’s Canal in 
substantially the same manner as that described in the 
above-incorporated United States Patent Application No. 
2002/0111608Al (Baerveldt). 

[0018] 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 applications 
other than goniectomy procedures, the protector may be of 
any other suitable con?guration required to perform the 
desired protection and/or positioning/ guidance functions. 

[0019] The tissue cutting or ablating apparatus may com 
prise 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 comprise a electro 
surgical or radiofrequency tissue cutting or ablation appa 
ratus (e.g., monopolar or bipolar con?gured 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 incoherent 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), 
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etc.), ultrasonic cutting or ablation apparatus (e.g., an ultra 
sound transmission member that extends through the device 
to a location adjacent the ?rst side of the protector and 
undergoes axial or radial ultrasonic vibration), or any other 
suitable mechanism. 

[0020] Optionally, the device may further include one or 
more lumen(s) for providing ?uid infusion and/or aspiration 
to and/or from the surgical site, for example from a remote 
infusion and/or aspiration source. 

[0021] In some embodiments of the invention, the device 
is in the form of an elongate probe that is attachable to a 
surgical handpiece for facilitating manual manipulation 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 compo 
nents of the device are autoclavable and reusable. For 
example, in some embodiments of the invention, 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 embodiments of the invention, 
the device includes a elongate probe, made of one or more 
segments of stainless steel hypotubing, and including a 
proximal portion that is con?gured 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 
functions of the device to be described elsewhere herein. 

[0022] For example, the present device may be con?gured 
and structured to be couplable to l) a console, for example, 
a control console, or other separate apparatus having for 
example, but not limited to an electosurgical signal genera 
tor 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 apparatus 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 aspiration source, for example comprising a 
pump mechanism for aspirating ?uid from the surgical site 
through the optional aspiration lumen (if present) of the 
device and/or 3) a source of ?uid, for example an irrigation 
source, for infusing or irrigating the surgical site through the 
optional ?uid 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 
In?nity/Accurus/Legacy Systems, available from Alcon, 
inc., Fort Worth, Tex., the Millinium System, available from 
the Bausch & Lomb Corporation, Rochester, N.Y., or the 
Sovereign System, available from Advanced Medical 
Optics, Santa Ana, Calif. 

[0023] 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 effects within the 
body or for preservation, biopsy, chemical/biological analy 
sis or other purposes. In embodiments 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 
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cut or severed by the tissue cutting or ablation apparatus may 
be WithdraWn from the body through the aspiration lumen. 

[0024] 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 delivered 
to the tissue cutting or ablation apparatus. In this regard, in 
embodiments Where the tissue cutting or ablation 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 circum 
stances. The voltage and/or current supplied to the elec 
trode(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 abla 
tion of a strip of tissue of a desired siZe While avoiding 
signi?cant or irreparable damage to tissue that is to be 
protected (e.g., tissue located 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. 

[0025] 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 goniec 
tomy procedure, Wherein the protector of the device, for 
example the device of the present invention described else 
Where 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 meshWork. 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 ?rst side 
of the protector While no substantial damage occurs to tissue 
located on the second side of the protector. 

[0026] 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 ablation apparatus may be 
formed on and/or inserted through the inner tube such that 
it is positioned at a location adjacent to the ?rst side of the 
protector. Also, the lumens of the inner and/or outer tubes 
may be used for infusion and/or aspiration of ?uid. 

[0027] Still further in accordance With the invention, there 
is provided a method for manufacturing the tube-fabricated 
embodiments of the device. Such method generally com 
prises A) providing an inner tube and an outer tube and 
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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 ?rst side and a second side and D) 
positioning the tissue cutting or ablation apparatus adjacent 
to the ?rst side of the protector. Optionally, in some embodi 
ments, the method may further comprise the step of E) 
applying an insulating material (e.g., a polymer such as 
polyimide) to the protector. 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 
deposition, advancement of a fabricated insulating cover 
over the protector, etc. 

[0028] Still further in accordance With the invention, in 
manufacturing some tube-fabricated embodiments Wherein 
the tissue cutting or ablation apparatus comprises an elec 
trosurgical apparatus, an electrode may be formed by addi 
tionally 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 manufacturing method may com 
prise cutting the distal portion of the inner tube to create ?rst 
and second legs thereon and, thereafter, Step C of the 
above-summarized manufacturing method may comprise i) 
bending the ?rst leg to create a protector having a ?rst side 
and a second side and ii) bending the second leg to create an 
electrode adjacent to the ?rst 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 ?rst 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 apparatus is bipolar, it Will be 
necessary to locate a second electrode adjacent to the ?rst 
side of the protector. Such second electrode may be so 
positioned by advancing an electrical conduction member 
that has an electrode surface 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 ?rst side of the protector and a 
desired distance from the other electrode. The electrical 
conduction member/second electrode may be secured in 
place by adhesive, mechanical constraint or any other suit 
able af?xation means. In this regard, aperture(s) may be 
formed in one or both of the leg(s) formed in Step B and the 
electrically conductive member may extend through such 
aperture(s) such that the aperture(s) Will localiZe, guide the 
positioning of, hold, stabiliZe or af?x the location of the 
electrical conducting member/second electrode. 

[0029] Further aspects and elements of the invention Will 
be understood by those of skill in the art upon reading the 
detailed description of speci?c examples set forth herebe 
loW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a perspective vieW of a system incorpo 
rating an electrosurgical goniectomy device of the present 
invention. 
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[0031] FIG. 2 is an enlarged perspective vieW of section 
2 of FIG. 1. 

[0032] FIGS. 3A-3G are step-by-step showings of an 
example of a method for manufacturing an electrosurgical 
goniectomy device of the present invention. 

[0033] FIG. 4A is a cross section of a human eye having 
electrosurgical goniectomy device inserted thereinto. 

[0034] FIG. 4B is an enlarged vieW of a portion of the 
human eye shoWing the angle, Schlemm’s Canal and the 
trabecular meshWork. 

[0035] FIG. 4C is an enlarged vieW of a distal portion of 
the device being used to remove trabecular meshWork tissue 
from an eye during a goniectomy procedure. 

[0036] FIG. 5A is a perspective vieW of a distal portion of 
another electrosurgical goniectomy device of the present 
invention. 

[0037] FIG. 5B is a side vieW of the distal end of the 
electrosurgical goniectomy device of FIG. 5A. 

DETAILED DESCRIPTION 

[0038] Turning noW to FIG. 1, a device in accordance 
With the present invention for cutting and/or ablating tissue, 
for example, tissue of an eye during a goniectomy proce 
dure, is shoWn generally at 10. The device 10 generally 
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 region, 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 operatively connectable to a separate appara 
tus, for example a surgical control console 70 for controlling 
and poWering 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 
In?nity/Accurus/Legacy Systems, available from Alcon, 
Inc., Fort Worth, Tex., the Millinium System, available from 
the Bausch & Lomb Corporation, Rochester, N.Y., or the 
Sovereign System, available from Advanced Medical 
Optics, Santa Ana, Calif. 

[0039] 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/ablating and 
sometimes removing tissue, for example portions of the 
trabecular meshWork during a goniectomy procedure. It 
should be appreciated that although the folloWing descrip 
tion Will generally refer to this speci?c embodiment, the 
scope of the present invention is not intended to be limited 
thereby. For example, the device 10 may be modi?ed as 
necessary and/or desirable to be effective for use in surgical 
procedures other than goniectomy procedures and such 
modi?ed devices are considered to be Within the scope of the 
present invention. 

[0040] The tube-fabricated device 10 generally comprises 
a probe 3 comprising an outer tube 12 and an inner tube 14 
disposed therein and having a distal portion extending or 
projecting therefrom. 
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[0041] As shoWn in FIG. 2, the inner tube 14 has a smaller 
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 thereWith, the 
outer tube 12 inner surface is spaced apart from the inner 
tube 14 outer surface as shoWn. 

[0042] More speci?cally, the outer tube 12 de?nes a lumen 
16 Which may serve as an infusion lumen, hereinafter 
sometime referred to as an irrigation lumen. For example, 
the outer tube 12 may include an irrigation or infusion port 
26 disposed on the distal portion of the outer tube 12 as 
shoWn. During a surgical procedure, irrigation ?uid, 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 desired intraocular pressure in the 
eye. 

[0043] The inner tube 14 generally contains or de?nes the 
cutting or ablating portion of the device 10, as Will be 
described in greater detail elseWhere herein. The inner tube 
14 also de?nes 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 ?uid or other 
material to be suctioned or removed from the surgical site 
during the procedure. 
[0044] In embodiments of the device that are designed for 
cutting or ablating tissue during a goniectomy procedure, the 
device 10 is preferably siZed and con?gured 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. 
[0045] 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 ?uid 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 cutting or 
ablation of tissue, it may be helpful to pass irrigation ?uid 
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 su?iciently 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 causing gentle Widening of 
the insertion site so as to more easily alloW insertion of the 
relatively Wider outer tube through the insertion site. 

[0046] 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 device are prefer 
ably forrned and/or treated such that they include substan 
tially no sharp portions, burrs or contaminants. 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 insertion, operation and removal of 
the device 10 from the eye. 
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[0047] For devices of the invention designed for goniec 
tomy 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 projecting distal portion of the inner tube 
14 has a length L of betWeen about 1 mm and about 4 mm, 
and more preferably about 2.5 mm. 

[0048] The cutting or ablating portion of the device 10 
may comprise any suitable mechanism for cutting or ablat 
ing tissue. For example, in the speci?c embodiment shoWn 
in FIG. 2, the cutting or ablating apparatus comprises an 
electrosurgical tissue cutting/ablating apparatus. More spe 
ci?cally, the device 10 includes a bipolar electrode mecha 
nism comprising a ?rst pole or ?rst electrode 22 and a 
second pole or second electrode 21. In use, one of the ?rst 
and second electrodes is provided With electrical energy and 
to operate as an active electrode and the other of the ?rst and 
second electrodes operates as a return electrode. When such 
an electrode is poWered it generates a Zone of high energy 
in immediate 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 
energy that is effective in cutting or ablating ocular tissue, 
for instance, particularly tissue of the trabecular meshWork. 
The return electrode may be electrically couplable to the 
patient’s body. 
[0049] It is contemplated that alternative embodiments of 
the invention may include any other suitable mechanism or 
apparatus that is operative to cut or ablate tissue, for 
example a strip of tissue, such as a monopolar electrode 
mechanism, a radiofrequency tissue cutting or ablation 
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 incoherent 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.), ultrasonic cutting or ablation appa 
ratus (e. g., an ultrasound transmission member that extends 
through the device to a location adjacent the ?rst side of the 
protector and undergoes axial or radial ultrasonic vibration) 
or others. 

[0050] The device 10 further comprises a protector 24 
having a ?rst side located adjacent to the cutting or ablating 
apparatus, and a second side located on a distal-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 protector 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 meshWork during a goniectomy procedure. 

[0051] More particularly, the device 10 may be structured 
such that the tissue cutting or ablating apparatus (eg the 
electrode mechanism 20,22) is structured to cause thermal 
cutting or ablating of tissue and the protector 24 is structured 
to isolate or protect adjacent tissue located adjacent the 
second side of the protector 24. For example, the protector 
24 may be formed partially or entirely of an insulating 
material. Alternatively or additionally, 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. 
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[0052] Turning back noW to FIG. 1, the cutting or ablating 
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 electrosurgical gen 
erator module 76 and an aspiration pump module 74. A 
source of irrigation ?uid 72 may also be provided Which 
preferably operates as a gravity feed irrigation line. Control 
of the console 70 during surgical procedures may be accom 
plished by use of an aspiration footpedal 78 Which controls 
an aspiration pump 74, and use of an electrosurgical foot 
pedal 80 Which controls the electrosurgical 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 footpedal is pressed or moved 
by the operator. Furthermore, footpedals 78 and 80 may be 
combined into a single functional unit. The cutting or 
ablation device 10 may be provided 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 ?uid 72, may be 
implemented as shoWn. Thus, the cutting or ablation device 
10 has irrigation, aspiration, and electrosurgical capabilities, 
as described herein. 

[0053] A surgical procedure using the device 10 of the 
present invention may be performed as folloWs. 

Method for Performing Goniectomy 

[0054] The device 10 and system 11 are useable to per 
form a variety of procedures Wherein it is desired to form an 
incision or opening of a desired Width or to remove, from a 
mass of tissue, a strip of tissue of a desired Width. 

[0055] FIGS. 4A-4C, shoW an example of a goniectomy 
procedure that may be performed to treat glaucoma, 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 elevated intraocular pressure. 

[0056] 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. 

[0057] The device 10 is attached to the source of irrigation 
?uid 72 (e.g., balanced salt solution) such that irrigation 
?uid Will ?oW through lumen 16 of the outer tube 12 and out 
of out?oW aperture 26. The device 10 is then inserted 
through the incision IN and into the anterior chamber AC 
(With irrigation ?oWing). In some cases, during the insertion 
of the device 10, the source of irrigation ?uid 72 may 
initially connected to the device such that the irrigation ?uid 
Will ?oW through the lumen 19 of the distal portion of inner 
tube 14. In this manner, irrigation ?uid 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, rather 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 approach, irrigation ?uid may be caused to 
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?oW 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 ?uid 72 Will be disconnected from lumen 19 after 
the device has been inserted into the anterior chamber AC 
and, thereafter, the infusion ?uid source 72 Will be recon 
nected to lumen 16 of outer tube 12 such that infusion ?uid 
Will ?oW 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 ?uid and debris 
through lumen 19. The vertical height of the infusion ?uid 
source 72 may be adjusted to provide su?icient gravity feed 
of infusion ?uid to make up for the volume of ?uid or matter 
being aspirated from the anterior chamber AC through 
lumen 19, thereby maintaining the desired pressure of ?uid 
Within the anterior chamber AC during the procedure. 

[0058] A lens device (eg Ocular Single Mirror Gonio, 
Model OSMG, Ocular instruments, Bellevue, Wash.) 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 advanced 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. Thereafter, the protector is advanced through 
the trabecular meshWork TM and into Schlemm’s Canal SC. 

[0059] The tissue cutting or ablation apparatus, such as 
bipolar electrodes 21, 22 or 46, 47, is/are then energiZed 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 FIG. 4C. 

[0060] in the bipolar embodiments of the device 10 shoWn 
in FIGS. 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 electrosurgical energy by the 
advancing protector 24 or 52. The insulated 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 dis 
charge. 
[0061] 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 electrodes 21, 
22 or 46, 47, is/are then de-energiZed, the aspiration and 
possibly infusion are stopped and the device 10 is removed 
from the eye. 

[0062] 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. 

[0063] The present invention further provides a method 
for manufacturing a device such as tube-fabricated device 10 
shoWn in FIG. 2. 
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[0064] A method in accordance With the present invention 
for manufacturing the tube-fabricated device 10 generally 
comprises the steps of providing outer tube 12 and inner tube 
14 made of suitable material, for example hypotubing 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 su?icient 
distance beyond a distal end of the outer tube 12, as shoWn. 

[0065] The method further comprises the steps of forming 
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. 

[0066] FIGS. 3A-3G shoW the steps involved in manu 
facturing the device 10 shoWn in FIG. 2, in accordance With 
one embodiment of the present invention. 

[0067] Turning noW to FIGS. 3A and 3A', the step of 
forming 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 ?rst 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 ?rst 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 
?ared region proximal thereto. 

[0068] The method may further comprise providing the 
cutting or ablating apparatus of the device 10 adjacent the 
?rst 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 ?nal 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 electrode 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 conductive member 20 (hereinafter “electrode 
member 20”) therethrough. The aperture 19 is cut to a siZe 
and con?guration such that it Will accommodate the elec 
trode member 20 such as shoWn in FIG. 2. 

[0069] 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 ?nal manufacturing 
process. 

[0070] Next, the protector 24 (shoWn in FIG. 2) may be 
formed as folloWs. Second leg 22A is bent slightly radially 
outWardly, as shoWn in FIGS. 3C and 3C'. A forming 
member, for example a pin, Wire or other preferably rigid 
cylindrical member (shoWn in dashed lines in FIGS. 3C and 
3D) is then placed betWeen the ?rst leg 24A and second leg 
22A. 

[0071] Referring noW to FIGS. 3D and 3D‘, the ?rst leg 
24A is pressed, bent or otherWise shaped, for example by 
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using substantially constant radial pressure, around the 
forming member, to form the curved con?guration of ?rst 
leg 24A shoWn in FIG. 3D. 

[0072] Protector 24, shoWn in FIGS. 3E and 3E‘ may be 
formed by insulating the bent ?rst leg 24A With insulating 
coating 30. This step may be accomplished using any 
suitable means, for example, by dip coating, spray coating, 
or advancement of a fabricated cover over the ?rst leg 24A. 
The step of insulating or providing insulation may comprise 
dipping the ?rst leg 22A in a polymer precursor, for example 
a liquid polyimide, and alloWing the liquid polyimide to 
cure. In some embodiments of the invention, liquid poly 
imide is applied to both the inside, or ?rst 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. 

[0073] Turning noW to FIGS. 3F and 3F‘, the present 
invention may comprise the step of forming ?rst electrode 
22, (hereinafter sometimes referred to as ?rst pole of bipolar 
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 preformed, inWardly 
bent shape upon removal of the cylindrical forming member 
(shoWn in dashed lines in FIGS. 3C and 3D). 

[0074] 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 adjacent the 
?rst side (inside surface) of the protector 24 and is substan 
tially aligned With the central axis of the inner tube 14. The 
distal most tip of the second leg 22A forms the ?rst pole of 
the bipolar electrode cutting mechanism. 

[0075] 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 ?rst 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 
speci?cally, the method of the invention may further include 
the step of providing the electrode member 20 by stripping 
or removing a distal most portion of an insulated electrically 
conductive Wire in order to expose the conductive portion 
thereof Which Will form the second pole or second electrode 
21 of the bipolar electrode mechanism. In other Words, the 
electrically conductive member 20 may comprise an insu 
lated 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 
conductive 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 
example, the insulation may be applied as liquid polyimide, 
Which is then cured. 

[0076] 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. 
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[0077] The bipolar electrode and the ?rst 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 invention, 
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 substantially prevent or reduce 
the occurrence of tissue becoming unintentionally trapped or 
Wedged Within the device. This feature of the invention is 
shoWn most clearly in FIG. 3G. 

[0078] 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. 

[0079] This alternative distal end may operate is substan 
tially 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. 

[0080] The differences may be more readily appreciated 
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 ?rst pole or ?rst electrode of the electrode mechanism, is 
not bent radially inWardly like second leg 22 (FIG. 3G). In 
addition electrically conductive member 45 may be posi 
tioned 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. 

[0081] 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 during assembly. 
Adhesive and/or other means may be provided for securing 
the electrically conductive member 45 in place. 

[0082] As shoWn, outer tube 42 may de?ne an irrigation 
lumen in ?uid communication With irrigation port 48. Inner 
tube 44 may include aspiration/irrigation lumen 50. 

[0083] The invention has been described herein With ref 
erence to certain examples and embodiments only. No effort 
has been made to exhaustively describe all possible 
examples and embodiments of the invention. Indeed, those 
of skill in the art Will appreciate that various additions, 
deletions, modi?cations and other changes may be made to 
the above-described examples and embodiments, Without 
departing from the intended spirit and scope of the invention 
as recited in the folloWing claims. It is intended that all such 
additions, deletions, modi?cations and other changes be 
included Within the scope of the folloWing claims. 

What is claimed is: 
1. A device for cutting or ablating tissue in a human or 

veterinary patient, said device comprising: 

an elongate probe having a distal end; 

a tissue cutting or ablating apparatus; and 
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a protector that extends from the probe, said protector 
having a ?rst side and a second side, said protector 
being positionable such that tissue that is to be cut or 
ablated is adjacent to the ?rst side of the protector and 
tissue that is to be protected is adjacent to the second 
side of the protector, said protector being at least 
partially formed of an insulating material; 

the tissue cutting or ablating apparatus being useable to 
cut or ablate tissue that is located adjacent to the ?rst 
side of the protector Without causing substantial dam 
age to tissue located adjacent to the second side of the 
protector. 

2. A device according to claim 1 Wherein the tissue cutting 
or ablating apparatus causes thermal cutting or ablation of 
tissue and Wherein the protector is at least partially formed 
of a thermal insulating material that deters thermal energy 
from causing substantial damage to tissue located adjacent 
to the second side of the protector. 

3. A device according to claim 1 Wherein the tissue cutting 
or ablating apparatus comprises an electrosurgical apparatus 
and Wherein the protector is at least partially formed of an 
insulating material that deters conduction of electrical poWer 
through the protector. 

4. A device according to claim 1 Wherein the protector is 
formed entirely of insulating material. 

5. A device according to claim 1 herein the protector is 
formed of metal that is at least partially covered by an 
insulating material. 

6. A device according to claim 1 Wherein the insulating 
material comprises a at least partial polymer coating. 

7. A device according to claim 6 Wherein the polymer 
coating comprises a polyimide coating. 

8. A device according to claim 7 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. 

9. A device according to claim 1 further comprising an 
infusion lumen through Which ?uid can be infused into the 
patient’s body and an aspiration lumen through Which ?uid 
can be aspirated out of the patent’s body. 

10. A device according to claim 1 Wherein the tissue 
cutting or ablating apparatus comprises an electrosurgical 
tissue cutting or ablating apparatus. 

11. A device according to claim 10 Wherein the tissue 
cutting or ablating apparatus comprises a bipolar electrode 
con?guration having ?rst and second electrode surfaces. 

12. A device according to claim 10 Wherein the tissue 
cutting or ablating apparatus comprises a monopolar elec 
trode and Wherein the device further comprises a return 
electrode that is electrically couplable to the patient’s body. 

13. A device 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. 

14. A device according to claim 13 Wherein the tissue 
cutting or ablating apparatus emits laser energy. 

15. A device according to claim 13 Wherein the tissue 
cutting or ablating apparatus emits light energy that causes 
thermal destruction of tissue. 

16. A device according to claim 13 Wherein the tissue 
cutting or ablating apparatus emits ultraviolet light. 

17. A device according to claim 1 Wherein the tissue 
cutting or ablating apparatus comprises an ultrasonic appa 
ratus Which uses ultrasound to cut or ablate tissue. 
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18. A device according to claim 1 Wherein the tissue 
cutting or ablating apparatus comprises a mechanical tissue 
cutting apparatus. 

19. A device according to claim 18 Wherein the tissue 
cutting or ablating apparatus comprises at least one knife 
blade. 

20. A device according to claim 19 Wherein the tissue 
cutting or ablating apparatus comprises at least ?rst and 
second knife blades located a spaced distance apart to cut a 
strip of tissue the Width of Which is substantially equal to the 
distance betWeen the ?rst and second knife blades. 

21. A device according to claim 18 Wherein the tissue 
cutting or ablating apparatus comprises at least one scissor. 

22. A device according to claim 21 Wherein the tissue 
cutting or ablating apparatus comprises at least ?rst and 
second scissors located a spaced distance apart to cut a strip 
of tissue, the Width of Which is substantially equal to the 
distance betWeen the ?rst and second scissors. 

23. A device according to claim 18 Wherein the tissue 
cutting or ablating apparatus comprises at least one rotating 
cutter. 

24. A device according to claim 1 Wherein the device 
comprises: 

an outer tube that has a lumen and a distal end; and 

an inner tube that has a lumen and a distal portion, said 
inner tube extending through the lumen of the outer 
tube such that the distal portion of the inner tube 
extends out of and beyond the distal end of the outer 
tube; 

Wherein the protector is located on the portion of the inner 
tube that extends out of and beyond the distal end of the 
inner tube. 

25. A device according to claim 24 Wherein the outer 
diameter of the inner tube is smaller than the inner diameter 
of the outer tube such that ?uid may ?oW through the lumen 
of the outer and Wherein at least one aperture is formed in 
the outer tube to permit ?uid to pass into or out of the lumen 
of the outer tube. 

26. A device according to claim 24 Wherein a poWer 
transmitting member extends through the lumen of the inner 
tube to deliver energy to the tissue ablating or cutting 
apparatus. 

27. A device according to claim 26 Wherein the poWer 
transmitting member is an electrically conductive member 
for delivering electrical energy to the tissue cutting or 
ablating apparatus. 

28. A device according to claim 26 Wherein the poWer 
transmitting member is a light guide for delivering light 
energy to the tissue cutting or ablating apparatus. 

29. A device according to claim 26 Wherein the poWer 
transmitting member is an ultrasound transmission member 
for delivering ultrasonic energy to the tissue cutting or 
ablating apparatus. 

30. A device according to claim 26 Wherein the poWer 
transmitting member is a mechanical drive member for 
driving the tissue cutting or ablating apparatus. 

31. A device according to claim 26 Wherein the poWer 
transmitting member is a rotatable drive shaft for rotatably 
driving the tissue cutting or ablating apparatus. 

32. A device according to claim 1 Wherein the tissue 
cutting or ablating apparatus emits energy Which causes 
cutting or ablation of tissue and Wherein the intensity and/or 
con?guration of energy emitted by the tissue cutting or 
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ablating apparatus is such that a strip of tissue of substan 
tially predetermined Width is cut or ablated. 

33. A device according to claim 24 Wherein the protector 
is formed by forming cuts in the distal portion of the inner 
tube and then bending at least a part of the distal portion of 
the inner tube to form said protector. 

34. A device according to claim 33 Wherein the protector 
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 disposed thereon. 

35. A method for manufacturing a device useful for 
cutting or ablating tissue in a human or veterinary patient, 
the method comprising: 

A) providing an outer tube and an inner tube; 

B) positioning the inner tube Within the outer tube such 
that a distal portion of the inner tube extends beyond a 
distal end of the outer tube; 

C) forming a protector on the distal end of the outer tube 
by 
a. cutting at least one notch in the distal end of the inner 

tube to form at least one leg, and 

b. bending the ?rst leg to form a protector having a ?rst 
side and a second side, and 

D) positioning an electrosurgical cutting or ablating appa 
ratus at the distal portion of the inner tube and spaced 
apart from an adjacent the ?rst side of the protector. 

36. A method according to claim 35 Wherein the step of 
positioning an electrosurgical cutting or ablating apparatus 
comprises forming an electrode member from a portion of 
the inner tube. 

37. A method according to claim 36 Wherein the step of 
forming an electrode includes forming a second leg in the 
distal portion of the inner tube. 

38. A method according to claim 35 Wherein the step of 
bending the ?rst leg comprises the ?rst leg radially inWardly. 

39. A method according to claim 35 Wherein the step of 
forming the protector further comprises applying an insu 
lating coating on the ?rst leg. 

40. A method according to claim 36 Wherein the step of 
forming an electrode comprises forming a ?rst electrode 
from a portion of the inner tube and positioning an electri 
cally conductive member including a second electrode 
spaced apart from and adjacent to the ?rst electrode. 

41. A method for cutting or ablating a strip of tissue from 
a tissue mass, said method comprising the steps of: 

A) providing a device Which comprises; 

i. an elongate probe having a distal end; 

ii. a tissue cutting or ablating apparatus; and 

iii. a protector that extends from the probe, said pro 
tector having a ?rst side and a second side, said 
protector being positionable such that tissue that is to 
be cut or ablated is adjacent to the ?rst side of the 
protector and tissue that is to be protected is adjacent 
to the second side of the protector, said protector 
being at least partially formed of an insulating mate 
rial; 
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Wherein the tissue cutting or ablating apparatus is 
useable to cut or ablate tissue located adjacent to the 
?rst side of the protector Without causing substantial 
damage to tissue located adjacent to the second side 
of the protector 

B) positioning the device Within or adjacent to the mass 
of tissue; and 

C) advancing the device such that some of the in a ?rst 
direction While using the tissue cutting or ablating 
apparatus to cut or ablate tissue that becomes posi 
tioned adjacent to the ?rst side of the protector. 

42. A method according to claim 41 Wherein the mass of 
tissue is in vivo. 

43. A method according to claim 41 Wherein the mass of 
tissue is in vitro. 

44. A method according to claim 1 Wherein the mass of 
tissue is located Within the body of a human or animal 
subject. 

45. A method according to claim 44 Wherein the strip of 
tissue is removed for a diagnostic or therapeutic purpose. 

46. A method according to claim 45 Wherein the subject 
suffers from glaucoma and Wherein the method is carried out 
to remove a strip of trabecular meshWork from an eye of the 
subject to facilitate drainage of aqueous humor from the eye, 
thereby loWering intraocular pressure. 

47. A method according to claim 46 Wherein Steps B and 
C comprise: 

inserting the device into the anterior chamber of the eye; 

advancing the protector through the trabecular meshWork 
of the eye and into Schlemm’s Canal; 

advancing the device such that the protector moves 
through Schlemm’s Canal and the cutting or ablation 
apparatus cuts or ablates trabecular meshWork tissue 
that becomes positioned adjacent to the ?rst side of the 
protector. 

48. A method according to claim 41 Wherein the method 
is carried out to form an incision in skin, mucous membrane, 
an organ, a tumor or other anatomical structure. 

49. A method according to claim 41 Wherein the device 
provided in step A has at least one lumen formed therein and 
Wherein the method further comprises the step of: 

C) removing ?uid or matter through a lumen of the 
device. 

50. A method according to claim 49 Wherein a lumen of 
the device is attached to a source of negative pressure to 
aspirate the tissue or matter through the lumen of the probe. 

51. A method according to claim 41 Wherein the device 
has at least tWo lumens and Wherein the method further 
comprises: 

infusing a ?uid through one of the lumens; and 

aspirating ?uid and/or matter through the other of said 
lumens. 

52. The device of claim 1 Wherein the cutting or ablating 
apparatus comprises a plasma generating apparatus Which 
utiliZes properties of plasma to cut or ablate tissue. 

53. The device of claim 1 Wherein the cutting or ablating 
apparatus emits infrared light. 

* * * * * 


