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(57) ABSTRACT 

A resection device includes an elongated probe shaft and a 
tissue resection member disposed at a distal end of the 
elongated probe shaft. The tissue resection member has a 
cutting surface con?gured for being placed in contact With 
tissue. In one aspect of the invention, at least one ejection 
port is located adjacent to the cutting surface of the tissue 
resection member, Wherein the at least one ejection port is 
coupled to a source of a polymeriZable hemostasis-promot 
ing material that is delivered to the resection site of interest. 
In certain embodiments, polymerization of the hemostasis 
promoting material may be accelerated by application of 
heat, radiofrequency energy, or ultra violet light. 
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METHOD AND APPARATUS FOR TISSUE 
RESECTION 

RELATED APPLICATION DATA 

[0001] The present application claims the bene?t under 35 
U.S.C. § 119 to US. provisional patent application Ser. No. 
60/807,815 ?led Jul. 19, 2006. The foregoing application is 
hereby incorporated by reference into the present application 
in its entirety. 

FIELD OF THE INVENTION 

[0002] The ?eld of the invention generally relates to tissue 
resection devices and methods. More particularly, the ?eld 
of the invention pertains to devices and methods for use in 
resecting tissue such as, for example, diseased organ tissue. 

BACKGROUND OF THE INVENTION 

[0003] Electrosurgery is noW a Widely used surgical 
method for treating tissue abnormalities. One class of elec 
trosurgical abalation devices are so-called monopolar elec 
trosurgical devices. Typically such ablation devices include 
an electrosurgical probe having a ?rst or “active” electrode 
extending from one end. The electrosurgical probe is elec 
trically coupled to an electrosurgical generator, Which pro 
vides a high frequency electric current. A remote control or 
hand-activated sWitch is attached to the generator and com 
monly extends to a foot sWitch located in proximity to the 
operating theater. During an operation, a second or “retum” 
electrode, having a much larger surface area than the active 
electrode, is positioned in contact With the skin of the patient 
(e.g., a patch). The surgeon may then bring the active 
electrode in close proximity to the tissue and activate the 
foot control sWitch, Which causes electrical current to arc 
from the distal portion of the active electrode and ?oW 
through tissue to the larger return electrode. 
[0004] Still other electrosurgical abalation devices are 
classi?ed as bipolar-based. In these devices no return elec 
trode is used. Instead, a second electrode is closely posi 
tioned adjacent to the ?rst electrode, With both electrodes 
being attached to an electrosurgical probe. As With the 
monopolar-based devices, the electrosurgical probe is elec 
trically coupled to an electrosurgical generator. When this 
generator is activated, electrical current arcs from the end of 
the ?rst electrode to the end of the second electrode, ?oWing 
through the intervening tissue. In practice, several electrodes 
may be employed, and depending on the relative siZe or 
locality of the electrodes, one or more electrodes may be 
active. 
[0005] Whether arranged in a monopolar or bipolar fash 
ion, the active electrode may be operated to either cut tissue 
or coagulate tissue. When used to cut tissue, the electrical 
arcing and corresponding current ?oW results in a highly 
intense, but localiZed heating, sufficient enough to break 
intercellular bonds, cellular membranes, and cellular con 
tents, resulting in tissue severance. When used to coagulate 
tissue, the electrical arcing results in a loW level current that 
denatures cells to a su?icient depth Without signi?cant 
breakage of intercellular bonds, i.e., Without cutting the 
tissue. 
[0006] There are many medical procedures in Which tissue 
is cut or carved aWay for diagnostic or therapeutic reasons. 
For example, during hepatic transection, one or more lobes 
of a liver containing abnormal tissue, such as malignant 
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tissue or ?brous tissue caused by cirrhosis, are cut aWay. 
There exists various modalities, including mechanical, ultra 
sonic, and electrical (Which includes RF energy), that can be 
used to effect the resection of abnormal tissue. Regardless of 
Which modality is used, hoWever, extensive bleeding can 
occur, Which can obstruct the surgeon’s vieW and lead to 
dangerous blood loss levels, requiring transfusion of blood, 
Which increases the complexity, time, and expense of the 
resection procedure. To prevent extensive bleeding, hemo 
static mechanisms, such as blood in?oW occlusion, coagu 
lants (e.g., SurgicelTM or TisseelTM), and energy coagulation 
(e.g., electrosurgical coagulation or argon-beam coagula 
tion), can be used. 
[0007] In the case Where an electrosurgical coagulation 
means is used, the bleeding can be treated or avoided by 
coagulating the tissue in the treatment areas With an electro 
coagulator that applies a loW level current to denature cells 
to a su?icient depth Without breaking intercellular bonds, 
i.e., Without cutting the tissue. Because of their natural 
coagulation capability, ease of use, and ubiquity, electrosur 
gical modalities are often used to resect tissue. 

[0008] During a typical electrosurgical resection proce 
dure, electrical energy can be conveyed from an electrode 
along a resection line in the tissue. The electrode may be 
operated in a manner that incises the tissue along the 
resection line, or coagulates the tissue along the resection 
line, Which can then be subsequently dissected using the 
same coagulation electrode or a separate tissue dissector to 
gradually separate the tissue. In the case Where an organ is 
resected, application of RF energy divides the parenchyma, 
thereby skeletoniZing the organ, i.e., leaving vascular tissue 
that is typically more di?icult to cut or dissect relative to the 
parenchyma. 
[0009] When a blood vessel is encountered, RF energy can 
be applied to shrink the collagen contained in the blood 
vessel Walls, thereby closing the blood lumen and achieving 
hemostasis. The blood vessel can then be mechanically 
transected using a scalpel or scissors Without fear of blood 
loss. In general, for smaller blood vessels less than 3 mm in 
diameter, hemostasis may be achieved Within 10 seconds, 
Whereas for larger blood vessels up to 5 mm in diameter, the 
time required for hemostasis may increase to 15-20 seconds. 
During or after resection of the tissue, RF energy can be 
applied to any “bleeders” (i.e., vessels from Which blood 
?oWs or ooZes) to provide complete hemostasis for the 
resected organ. This may be accomplished by employing the 
same device used for cutting. 

[0010] When electrosurgically resecting tissue, care must 
be taken to prevent the heat generated by the electrode from 
charring the tissue, Which generates an undesirable odor, 
results in tissue becoming stuck on the electrosurgical probe, 
and most importantly, increases tissue resistance, thereby 
reducing the e?iciency of the procedure. Adding an electri 
cally conductive ?uid, such as saline, to the electrosurgery 
site reduces the temperature of the electrode and keeps the 
tissue temperature beloW the Water boiling point (1000 C.), 
thereby avoiding smoke and reducing the amount of char 
ring. The electrically conductive ?uid can be provided 
through the probe that carries the active electrode or by 
another separate device. 
[0011] Although the application of electrically conductive 
?uid to the electrosurgery site generally increases the e?i 
ciency of the RF energy application, energy applied to an 
electrode may rapidly diffuse into ?uid that has accumulated 
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and into tissue that has already been removed. As a result, if 
the ?uid and removed tissue is not effectively aspirated from 
the tissue site, the electrosurgery may either be inadequately 
carried out, or a greater than necessary amount of energy 
must be applied to the electrode to perform the surgery. 
Increasing the energy used during electrosurgery increases 
the chance that adjacent healthy tissues may be damaged. At 
the same time that ?uid accumulation is avoided, care must 
be taken to ensure that ?uid is continuously ?oWed to the 
tissue site to ensure that tissue charring does not take place. 
For example, if ?oW of the ?uid is momentarily stopped, 
e.g., if the tube supplying the ?uid is kinked or stepped on, 
or the port on the ?uid delivery device becomes clogged or 
otherWise occluded, RF energy may continue to be conveyed 
from the electrode, thereby resulting in a condition Where 
tissue charring may occur. 
[0012] A related concern With existing electrosurgical 
ablation devices is that heat generated at the application site 
rapidly dissipates aWay from the treated area of interest. It 
is preferable, hoWever to localiZe the elevated temperatures 
(and coagulation effect) to the application site. Heat energy 
that is dissipated aWay from the application site has the 
potential to damage or destroy healthy tissue. In addition, 
heat dissipation requires that additional energy be applied to 
the electrode Which, as stated above, increases the probabil 
ity that adjacent healthy tissues may be damaged or 
destroyed. 
[0013] While electrosurgical resection of tissue reduces 
the amount of blood loss, as compared to other tissue 
resection modalities, it still involves a tedious process that 
includes painstakingly cutting/ dissecting through the paren 
chyma and ligating and cutting though blood vessels. More 
over, because time is of the essence in such procedures there 
is a need to reduce the amount of time Wasted in manipu 
lating and sWitching betWeen multiple instruments. It is 
generally desirable to provide as much functionality in a 
single device to avoid the use of multiple devices having 
separate functions. Similarly, the use of multiple devices 
often requires one or more surgeons or other trained per 
sonnel to assist. 
[0014] There remains a need for resection devices and 
methods that can be used to e?iciently resect vasculariZed 
tissue. Similarly, there is a need for such devices and 
methods to effectuate and maintain hemostasis at the treat 
ment site. There is also a need for resection methods and 
devices that reduce or eliminate the need for a physician to 
sWitch betWeen different surgical instruments. 

SUMMARY OF THE INVENTION 

[0015] In one embodiment of the invention, a resection 
probe is provided that includes cutting capability as Well as 
the means to effectuate or maintain hemostasis at the cut site. 
Hemostasis may be maintained or otherWise controlled by 
the use of polymeriZable hemostasis-promoting material that 
is delivered at or near a distal end of the resection probe. 
Polymerization of the hemostasis-promoting material may 
be initiated or accelerated by application of heat, radiofre 
quency energy, or ultra violet light delivered in situ by the 
probe. 
[0016] In one particular aspect of the invention, the resec 
tion device includes an elongated shaft and a tissue resection 
member disposed at a distal end of the elongated probe shaft 
that includes a cutting surface con?gured for being placed in 
contact With tissue. At least one ejection port is located 
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adjacent to the cutting surface of the tissue resection mem 
ber and is coupled to a source of polymeriZable hemostasis 
promoting material. 
[0017] The polymeriZable hemostasis-promoting material 
may be formed from a thermally-activated polymer, a light 
activated polymer (e.g., ultra violet light), or energy-acti 
vated polymer (e.g., radiofrequency (RF) energy). 
[0018] In certain embodiments, the tissue resection mem 
ber may take the form of a resection electrode that cuts tissue 
in response to an applied RF signal. In still other embodi 
ments, the tissue resection member may be formed from a 
mechanical resection member. As one example, the 
mechanical resection member may be formed as a blade or 
knife. In still another aspect of the invention, the tissue 
resection member may be formed from a vibrational cutting 
member. In still another aspect, the tissue resection member 
is formed from a laser. 

[0019] In still another aspect of the invention, the poly 
meriZable hemostasis-promoting material may be under 
pressure When delivered via the one or more ejection ports. 
A valving mechanism or the like may be used to selectively 
dispense the material to the site of interest. In certain 
embodiments, the dispensing of the hemostasis-promoting 
material to the site of interest may be synchronized With the 
cutting operation of the tissue resection member. For 
example, the hemostasis-promoting material may be dis 
pensed to the site of interest When the tissue resection 
member cuts or touches the tissue. 

[0020] In yet another embodiment of the invention, an 
elongated surgical probe is provided that includes an elon 
gated probe shaft and a tissue resection member disposed at 
a distal end of the elongated probe shaft, the tissue resection 
member having a cutting surface con?gured for being placed 
into contact With the tissue. In this embodiment, a porous 
delivery member is disposed at the distal end of the elon 
gated probe shaft and is coupled to a source of polymeriZ 
able hemostasis-promoting material. In one exemplary 
embodiment, the porous delivery member may be formed 
from a medical-grade sponge. 

[0021] As in the embodiments described above, various 
activating mechanisms may be employed to activate the 
hemostasis-promoting material. These include, by Way of 
example, thermally-activated, light-activated, and energy 
activated compounds. Similarly, various tissue resection 
members may be used to cut the tissue site of interest. 

[0022] According to some embodiments of the invention, 
the tissue resection member is formed as a resection elec 
trode. In such an embodiment, an insulating member may be 
interposed betWeen the resection electrode and the porous 
delivery member. In addition, the resection electrode and the 
porous delivery member may be in electrical contact With 
one another in either a monopolar or bipolar arrangement. 

[0023] In still another aspect of the invention, a resection 
device includes an elongated probe shaft and a tissue resec 
tion member disposed at a distal end of the elongated probe 
shaft. The tissue resection member includes a cutting surface 
con?gured for being placed into contact With tissue. A 
porous delivery member is disposed at the distal end of the 
elongated probe shaft and is coupled to a source of poly 
meriZable hemostasis-promoting material. An ultra violet 
light emitter is located adjacent to the porous delivery 
member. In order to prevent polymeriZation of the hemo 
stasis-promoting material Within porous delivery member, a 
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light shield is interposed between the porous delivery mem 
ber and the ultra violet light emitter. 
[0024] In yet another aspect of the invention, a method of 
resecting tissue includes providing a resection device of the 
type described above. Using the probe, the tissue is cut With 
the cutting surface of the tissue resection member. In addi 
tion, the polymeriZable hemostasis-promoting material is 
ejected or otherWise delivered from the one or more ejection 
ports and comes into contact With at least a portion of the cut 
tissue. In an alternative aspect of the invention, the poly 
meriZable hemostasis-promoting material is delivered to the 
resection site via the porous delivery member. 
[0025] In one aspect of the invention, the polymeriZable 
hemostasis-promoting material that is located on the cut 
tissue is then activated or cured. The curing or activation 
process may be accelerated or initiated by the application of 
heat, ultra violet radiation, or RF energy from the resection 
device. In certain embodiments of the invention, the poly 
meriZable hemostasis-promoting material is ejected or 
elfused from the at least one ejection port at substantially the 
same time the tissue is cut by the resection device. In an 
alternative aspect of the invention, the polymeriZable hemo 
stasis-promoting material is ejected or elfused from the at 
least one ejection port after the tissue is cut. 
[0026] It is thus one object of the invention to provide a 
resection device that is capable of resecting tissue While 
minimizing or preventing the bleeding from the cut tissue. It 
is another object of the invention to provide a device is able 
to localiZe coagulative heating to a relatively small site of 
interest. Related to this, it is a further object of the invention 
to provide a resection device that reduces heat dissipation 
into tissue surrounding a cut region. It is yet another object 
of the invention to provide a single device that is capable of 
cutting tissue and promoting hemostasis at the same time. 
Further features and advantages Will become apparent upon 
revieW of the folloWing draWings and description of the 
preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The draWings illustrate the design and utility of 
preferred embodiments of the present invention, in Which 
similar elements are referred to by common reference 
numerals. In order to better appreciate hoW the above-recited 
and other advantages and objects of the present inventions 
are obtained, a more particular description of the present 
inventions brie?y described above Will be rendered by 
reference to speci?c embodiments thereof, Which are illus 
trated in the accompanying draWings. Understanding that 
these draWings depict only typical embodiments of the 
invention and are not therefore to be considered limiting of 
its scope, the invention Will be described and explained With 
additional speci?city and detail through the use of the 
accompanying draWings in Which: 
[0028] FIG. 1 is a plan vieW of a resection device accord 
ing to one preferred aspect of the invention. 
[0029] FIG. 1A is plan vieW of the distal end of the 
resection device illustrated in FIG. 1. FIG. 1A illustrates a 
lumen in phantom (dashed lines) that is coupled to the 
ejection ports of the probe. 
[0030] FIG. 1B is a plan vieW ofa distal end ofa resection 
device according to another aspect of the invention. FIG. 1B 
illustrates a single ejection port in the form of a slit. Also 
shoWn in FIG. 1B in phantom is a lumen coupled to the 
single ejection port. 

Jan. 24, 2008 

[0031] FIG. 2 is a plan vieW ofa resection device accord 
ing to another preferred aspect of the invention. 
[0032] FIG. 2A is plan vieW of the distal end of the 
resection device illustrated in FIG. 2. FIG. 2A illustrates a 
lumen in phantom (dashed lines) that is coupled to the 
ejection ports of the probe. 
[0033] FIG. 2B is a plan vieW of a distal end ofa resection 
device according to another aspect of the invention. FIG. 2B 
illustrates a single ejection port in the form of a slit. Also 
shoWn in FIG. 2B in phantom is a lumen coupled to the 
single ejection port. 
[0034] FIG. 2C illustrates a dual-chamber syringe accord 
ing to one embodiment of the invention. 
[0035] FIG. 2D illustrates a resection device according to 
one embodiment of the invention. FIG. 2D illustrates a 
dual-chambered syringe coupled to the probe device. A 
portion of the shaft is shoWn in cross-section to illustrate the 
multiple conduits or lumens. A mixing port is located just 
proximal of the ejection ports. 
[0036] FIG. 3 is a plan vieW of a resection device accord 
ing to another preferred aspect of the invention. 
[0037] FIG. 3A is a magni?ed plan vieW of the distal end 
of the resection device illustrated in FIG. 3. 
[0038] FIG. 3B is a cross-sectional vieW of the distal end 
of the resection device taken along the line A-A in FIG. 3A. 
[0039] FIG. 4 is a plan vieW of a resection device accord 
ing to another preferred aspect of the invention. 
[0040] FIG. 4A is a magni?ed plan vieW of the distal end 
of the resection device illustrated in FIG. 4. 
[0041] FIG. 4B is a cross-sectional vieW of the distal end 
of the resection device taken along the line A-A in FIG. 4A. 
[0042] FIG. 5A is a perspective vieW of tissue having an 
unhealthy tissue portion that is shoWn being resected from a 
healthy tissue portion through use of a resection device of 
the type disclosed herein. 
[0043] FIG. 5B is a perspective vieW of the tissue of FIG. 
5A shoWing a partially-cut tissue. As seen in FIG. 5A, the 
tissue is cut generally along a resection line. 
[0044] FIG. 5C is a perspective vieW of the tissues of 
FIGS. 5A and 5B shoWing fully-cut tissue. As seen in FIG. 
5C, the tissue has been resected into a healthy portion (left) 
and an unhealthy portion (right). 
[0045] FIG. 6A is a cross-sectional vieW of a portion of 
tissue being resected using a resection probe according to 
one embodiment of the invention. 
[0046] FIG. 6B is a cross-sectional vieW of a portion of 
tissue being resected using a resection probe according to 
another embodiment of the invention. 
[0047] FIG. 6C is a cross-sectional vieW of a portion of 
tissue being resected using a resection probe according to 
another embodiment of the invention. 
[0048] FIG. 6D is a cross-sectional vieW of a portion of 
tissue being resected using a resection probe according to 
another embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0049] FIG. 1 illustrates a tissue resection device 10 
constructed in accordance With one embodiment of the 
present invention. In this embodiment, the tissue resection 
device 10 generally includes a resection device or probe 12 
con?gured for resecting and coagulating tissue and a syringe 
17 or other pumping source con?gured for delivering a 
polymeriZable hemostasis-promoting material 16 to the 
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resection site. The resection probe 12 includes a tissue 
resection member 18 disposed on a distal end of the resec 
tion probe 12 that is con?gured for being placed into contact 
With tissue. 
[0050] In the embodiment illustrated in FIG. 1, tissue 
resection member 18 is formed as a resection electrode 19. 
Accordingly, the device 10 further includes an ablation 
energy source, and in particular a radio frequency (RF) or 
microWave generator 14, con?gured for supplying RF 
energy or microWave energy to the resection electrode 19 in 
a controlled manner. 

[0051] The resection probe 12 generally comprises an 
elongated probe shaft 20 having a proximal end 22, a distal 
end 24, a handle assembly 26 mounted to the proximal shaft 
end 22, a tissue resection member 18 mounted to the distal 
shaft end 24, one or more ejection ports 28 formed in the 
distal end 24 of the probe shaft 20, and a ?uid conduit 30 
(shoWn in phantom in FIGS. 1A, 1B) extending through the 
probe shaft 20 betWeen the proximal shaft end 22 and 
terminating at the one or more ejection ports 28. In the 
illustrated embodiment, the probe shaft 20 is rigid, thereby 
providing maximum control at the distal end 24 of the probe 
shaft 20. The probe shaft 20 is composed of a suitable 
material, such as plastic, metal or the like, and has a suitable 
length, typically in the range from about 2 cm to about 30 
cm, and preferably from about 10 cm to about 20 cm. 

[0052] In certain embodiments, the probe shaft 20 may be 
formed from an electrically conductive material, in Which 
case, the probe shaft 20 is preferably covered With an 
insulative material (not shoWn). In certain embodiments 
Where the tissue resection member 18 may be selectively 
activated or energiZed (e.g., a resection electrode), the 
handle assembly 26 may include one or more activating 
sWitches or buttons 32 Which can be used to selectively 
energiZe the tissue resection member 18. In still other 
embodiments, the handle assembly 26 may include another 
sWitch or button 34 that controls or modulates the dispensing 
of the polymeriZable hemostasis-promoting material 16 
from the syringe 17. For example, the syringe 17 or other 
pumping device may be coupled to a pumping source that 
may be selectively activated via the button 34. In still 
another embodiment, the button 34 may be operably con 
nected to a valve or the like (not shoWn) that opens upon 
actuation. 

[0053] The tissue resection member 18 has a cutting 
surface 18a, Which is straight or rectilinear, so that it can be 
placed along a resection line. The tissue resection member 
18 may be formed as a resection electrode 19 as is shoWn, 
for example, in FIGS. 1, 1A, 1B, 3, 3A, 3B, 4, 4A, and 4B. 
In embodiments utiliZing a resection electrode 19 as the 
tissue resection member 18, tissue separation may be 
achieved by conveying electrical energy to or from the 
resection member 18 to either cut the tissue or coagulate the 
tissue. If the resection member 18 operates to coagulate the 
tissue, the mechanical pressure applied by the resection 
member 18 may naturally separate the tissue as it is coagu 
lated. As Will be described in further detail beloW, electrical 
energy can either be conveyed from the resection electrode 
19 in a monopolar mode or a bipolar mode. 

[0054] With reference to FIGS. 2, 2A, 2B, in an alternative 
con?guration, the tissue resection member 18 may be 
formed from a mechanical resection member 21, Which 
means that tissue separation may be achieved by mechani 
cally manipulating the tissue With the resection member 18. 
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For example, FIGS. 2, 2A, and 2B illustrate an embodiment 
of a device 15 in Which the tissue resection member 18 is 
formed as a mechanical resection member 21. The mechani 
cal resection member 21 may be formed as a blade, as is 
shoWn in FIGS. 2, 2A, and 2B. In still other embodiments, 
the mechanical resection member 21 may be formed as a 
vibrational cutting member such as, for instance, an ultra 
sonic knife or the like. 

[0055] In this embodiment, the one or more ejection ports 
28 are located adjacent to the mechanical resection member 
21. FIGS. 2A and 2B illustrate the ejection ports 28 being 
located proximal With respect to the cutting surface 18a of 
the blade. The ejection ports 28 may be dimensioned so as 
to alloW the hemostasis-promoting material 16 to Weep onto 
the cut or resected tissue. Depending on the orientation of 
the device 15, the hemostasis-promoting material 16 may 
Weep or eject ?rst onto the cutting surface 18a of the blade 
and then transfer to the resected tissue. 
[0056] The tissue resection member 18 may optionally 
comprise a radiation source such as, for example, a laser (not 
shoWn). In this regard, a directed beam of radiation capable 
of ablating or destroying tissue may be used to resect the 
tissue of interest. 
[0057] Referring back to FIGS. 1, 1A, and 1B, one or more 
ejection ports 28 are disposed adjacent to the cutting surface 
18a of the tissue resection member 18. In the embodiment 
illustrated in FIG. 1A, the one or more ejection ports 28 are 
located proximal to the cutting surface 1811 on the probe 
shaft 20. It is possible, however, to integrate the ejection 
ports 28 directly into the tissue resection member 18 as is 
shoWn, for example, in FIG. 1B. As best seen in FIGS. 1A 
and 1B, a ?uid conduit 30 is disposed along at least a portion 
of the length of the probe shaft 20 and provides a lumen or 
passage through Which the polymeriZable hemostasis-pro 
moting material 16 passes. The ?uid conduit 30 is coupled 
at a proximal end to a port 36 or the like Which can be 
coupled to the syringe 17 via tubing 38 or the like. The distal 
end of the ?uid conduit 30 terminates at the one or more 
ejection ports 28. In this regard, the polymeriZable hemo 
stasis-promoting material 16 can ?oW from the syringe 17, 
doWn through the probe shaft 20, and be delivered in situ 
adjacent to the site of resection. 
[0058] The polymeriZable hemostasis-promoting material 
16 may be formed as a one-component material or, altema 
tively, as a multi-component material. For example, in 
certain embodiments, the hemostasis-promoting material 16 
begins to polymeriZe in response to outside stimulus. For 
instance, the hemostasis-promoting material 16 may poly 
merize upon application of heat (e.g., thermally-activated 
polymer), upon application of radiation or light (e.g., light 
activated polymer), or upon application of energy such as 
radiofrequency (RF) or microWave energy. In another 
embodiment, an applied external stimulus (e.g., heat, light, 
RF or microWave energy) may be used to accelerate the rate 
of polymerization. 
[0059] Alternatively, the hemostasis-promoting material 
16 may be formed from multiple pre-polymer components 
that are mixed immediately before delivery to the resection 
site. For instance, as seen in FIGS. 2C and 2D, a tWo 
component pre-polymer solution may be loaded into the 
syringe 17a, 17b just prior to the resection procedure. The 
material 16 has a set or cure rate that is sloW-enough such 
that the material 16 does not solidify and occlude the conduit 
30 and/or tubing 38. In one embodiment, as illustrated in 
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FIG. 2C, a tWo-chamber chamber syringe 17a is provided 
With each chamber containing one of the tWo pre-polymer 
components. The pre-polymers are mixed together upon exit 
from the syringe 17a and passage into the tubing 38. 
[0060] FIG. 2D illustrates another embodiment Wherein a 
tWo-chamber syringe 17b is coupled at an outlet to tWo 
separate tubing conduits 38a, 38b. The tWo tubing conduits 
38a, 38b then connect to tWo separate ports 36a, 36b on the 
probe 12. Of course a single piece tubing 38 With dual 
lumens may also be used. Each port 36a, 36b is coupled to 
a separate ?uid conduits 30a, 30b traversing the length of the 
probe shaft 20 until terminating at or proximal to the ejection 
ports 28. The separate ?uid conduits may be coupled to 
separate ejection ports 28. In this regard, the mixing of the 
pre-polymer components occurs external to the probe 12. 
Alternatively, as shoWn in FIG. 2D, the ?uid conduits may 
terminate just prior to the ejection ports 28 into a mixing 
chamber 29 located Within the probe shaft 20. The mixing 
chamber 29 may be formed from a common chamber or 
reservoir that is used to mix the pre-polymer components 
just prior to ejection from the probe 12. The mixing chamber 
29 may be constructed of a geometry or include tortuous 
pathWays to promote mixing of the pre-polymer compo 
nents. 

[0061] The hemostasis-promoting material 16 may be 
formed from a biocompatible or biodegradable material. As 
one example, the hemostasis-promoting material 16 may be 
formed as a polymeriZable hydrogel. The hemostasis-pro 
moting material 16 may also be formed as a curable glue or 
epoxy that is biocompatible or biodegradable. In embodi 
ments Where radiation such as UV light is used to initiate or 
accelerate polymerization, the hemostasis-promoting mate 
rial 16 may be formed from a photosensitive glue or adhe 
sive. The photosensitive glue or adhesive may also require 
the addition of one or more photoinitiators Which may be 
included or loaded into the syringe 17. 

[0062] As one exemplary hemostasis-promoting material 
16, a photoreactive gelatin and a Water-soluble difunctional 
macromer (poly(ethylene glycol) diacrylate: PEGDA) may 
be irradiated by UV light (or even visible light) to form a gel 
or glue-like consistency that strongly adheres to tissue (e.g., 
to Walls 104a, 104b as shoWn in FIGS. 5A-5C). The 
hemostasis-promoting material 16 referred to above is 
described in detail in Nakayama et al., Photocurable Sur 
gical Tissue Adhesive Glues Composed of Photoreactive 
Gelatin and Poly(ethylene glycol) Diacrylate, J. Biomed 
Mater Res. 1999; 48(4):5ll-52l Which is incorporated by 
reference as if set forth fully herein. Another exemplar 
hemostasis-promoting material 16 may be a photocrosslink 
able chitosan molecule that is curable in the presence of UV 
radiation. For example, the chitosan-based hydrogel dis 
closed in Ono et al., Experimental Evaluation of Photo 
crosslinkable Chitosan as a Biologic Adhesive With Surgical 
Applications, Surgery, 2001 November; l30(5):844-850 
may be used. The above-identi?ed publication is incorpo 
rated by reference as if set forth fully herein. 

[0063] In one embodiment, the hemostasis-promoting 
material 16 is delivered as a viscous or semi-viscous solu 
tion such that the material 16 readily adheres to the exposed 
or cut surface of tissue. Alternatively, the hemostasis-pro 
moting material 16 may be delivered in a non-viscous state 
that rapidly turns viscous or semi-viscous, for example, after 
application of heat, light, or RF or microWave energy. The 
hemostasis-promoting material 16, When delivered to the 
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resection site, advantageously forms a ?lm or barrier on the 
exposed or cut surface of tissue. 

[0064] In one embodiment, the hemostasis-promoting 
material 16 has the ability to retain heat to promote the local 
coagulation of tissue. For example, When used in connection 
With applied RF energy, the hemostasis-promoting material 
16 retains heat at or adjacent to the resection site to promote 
localiZed coagulation of tissue. In this regard, dissipation of 
heat energy into surrounding healthy tissue is reduced. This 
also advantageously reduces the amount the energy needed 
to achieve tissue coagulation. 

[0065] Referring back to FIGS. 1, 1A, and 1B, the resec 
tion probe 12 may operate in either a monopolar mode or a 
bipolar mode. In the monopolar mode, RF current is deliv 
ered from the RF generator 14 to the resection electrode 19, 
Which means that current Will pass from the respective 
electrode 19, Which is con?gured to concentrate the energy 
?ux in order to have an injurious effect on the surrounding 
tissue, and a dispersive electrode (not shoWn), Which is 
located remotely from the electrode and has a su?iciently 
large area (typically 130 cm2 for an adult), so that the current 
density is loW and non-injurious to surrounding tissue. In the 
illustrated embodiment, the dispersive electrode may be 
attached externally to the patient, e.g., using a contact. 

[0066] In a bipolar mode, the RF current is delivered 
betWeen tWo electrodes, With one of the electrodes being the 
“positive” electrode element and the other of the electrodes 
being the “negative” electrode element. One of the elec 
trodes may be formed from the resection electrode 19. 
Bipolar arrangements, Which require the RF energy to 
traverse through a relatively small amount of tissue betWeen 
the tightly spaced electrodes, are more e?icient than 
monopolar arrangements, Which require the RF energy to 
traverse through the thickness of the patient’s body. As a 
result, bipolar electrode arrangements are generally more 
e?icient than monopolar electrode arrangements. 
[0067] Additionally, bipolar arrangements are generally 
safer for the physician and patient, since there is an ever 
present danger that the physician and patient may become a 
ground in the monopolar arrangement, resulting in painful 
burns. The embodiment illustrated in FIGS. 3, 3A, and 3B, 
for instance, may be implemented in either a monopolar or 
bipolar arrangement. 
[0068] Referring back to FIGS. 1, 1A, and 1B, the handle 
assembly 26 is composed of any suitable rigid material, such 
as, e.g., metal, plastic, or the like. The handle assembly 26 
carries a port 36, Which is in ?uid communication With the 
?uid delivery conduit 30. In embodiments Where the tissue 
resection member 18 is formed as a resection electrode 19, 
the handle assembly 26 further carries an electrical connec 
tor 40 that is electrically coupled to the resection electrode 
19 via the probe shaft 20. In this case, the core of the probe 
shaft 20 is composed of an electrically conductive material, 
such as stainless steel, and the exterior of the probe shaft 20 
is coated With an electrically insulative material (not 
shoWn). 
[0069] Alternatively, the electrical connector 40 may be 
electrically coupled to the resection electrode 19 via Wires 
(not shoWn) extending through the probe shaft 20 and 
terminating Within the resection electrode 19 or in the shaft 
distal end 24 (Which Will be electrically conductive in this 
case) on Which the resection electrode 19 is directly 
mounted. 
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[0070] The RF generator 14 is electrically connected to the 
electrical connector 40 on the probe 12 via a cable 42. The 
RF generator 14 may be a conventional RF poWer supply 
that operates at a frequency in the range from 200 KHZ to 9.5 
MHZ, With a conventional sinusoidal or non-sinusoidal Wave 
form. Such poWer supplies are available from many com 
mercial suppliers, such as Valleylab, Aspen, Bovie, and 
Ellman. Most general purpose electrosurgical poWer sup 
plies, hoWever, operate at higher voltages and poWers than 
Would normally be necessary or suitable for tissue coagu 
lation and/or cutting. Thus, such poWer supplies Would 
usually be operated at the loWer ends of their voltage and 
poWer capabilities. More suitable poWer supplies Will be 
capable of supplying an ablation current at a relatively loW 
voltage, typically beloW 150V (peak-to-peak), usually being 
from 50V to 100V. The poWer Will usually be from 20 W to 
200 W, usually having a sine Wave form, although other 
Wave forms Would also be acceptable. PoWer supplies 
capable of operating Within these ranges are available from 
commercial vendors, such as Boston Scienti?c Corporation 
of San Jose, Calif., Who markets these poWer supplies under 
the trademarks RF2000 (100 W) and RF3000 (200 W). 
Optionally, the RF generator 14 may include means for 
conveying the RF energy in a “coagulation mode” or a 
“cutting mode.” As previously described, operating an RF 
generator in a coagulation mode Will tend to create a tissue 
coagulation effect, While operating an RF generator in a 
cutting mode Will tend to create a tissue cutting effect, 
although tissue coagulation or cutting Will ultimately 
depend, to a greater extent, on the structure of the electrode 
to or from Which the electrical energy is conveyed. 

[0071] FIGS. 3, 3A, and 3B illustrate a resection probe 50 
according to an alternative aspect of the invention. Those 
features of the resection probe 50 that are common With the 
embodiment illustrated in FIGS. 1, 1A, and 1B retain the 
same element number for sake of clarity. In this embodi 
ment, the distal end 24 of the probe shaft 20 terminates in a 
tissue resection assembly 52. The assembly 52 includes a 
resection electrode 19 and a porous delivery member 54 
separated from one another via an insulating member 56. 
The insulating member 56 is formed from an electrically 
non-conductive material and acts to electrically isolate the 
resection electrode 19 from the porous delivery member 54. 

[0072] As best seen in FIG. 3A, the porous delivery 
member 54 is coupled at a proximal end to the ?uid conduit 
30. The porous delivery member 54 is thus in ?uidic contact 
With the hemostasis-promoting material 16 during operation 
of the device 50. Suitable materials that can be used to 
construct the porous delivery member 54 include open-cell 
foam (such as polyethylene foam, polyurethane foam, poly 
vinylchloride foam) and medical-grade sponges. Polyvinyl 
alcohol (PVOH) sponges, such as MerocelTM, marketed by 
Medtronic, Inc., and cellulose sponges, such as WeckcelTM 
are also suitable. It should be appreciated that material, other 
than foam or sponges, may be used for the porous delivery 
member 54 as long as it is capable of deploying a suf?cient 
amount of hemostasis-promoting material 16. For example, 
spun-laced polyester, cotton, gauZe, cellulose ?ber, ceramic, 
metal (e.g., compressive metal) or the like can be used. 

[0073] In one aspect of the invention, the porous delivery 
member 54 is used to apply or “paint” a ?lm of hemostasis 
promoting material 16 on resected tissue. For example, the 
porous delivery member 54 may be siZed such that the 
stroking motion utiliZed in resection operations causes the 
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porous delivery member 54 to physically contact resected 
tissue (e.g., as shoWn in FIG. 6C). Physical contact betWeen 
the tissue and the porous delivery member 54 causes a layer 
or ?lm to be applied to the contacted surface. 

[0074] The device 50 illustrated in FIGS. 3, 3A, and 3B 
may be con?gured in either a monopolar or bipolar con 
?guration. In the monopolar con?guration, the resection 
electrode 19 acts as one electrode While a second or “return” 
electrode having a much larger surface area than the active 
electrode, is positioned in contact With the skin of the 
patient. Alternatively, in the bipolar con?guration, the resec 
tion electrode 19 acts as one electrode While the porous 
delivery member 54 acts as the second electrode. 
[0075] In the bipolar con?guration, both the resection 
electrode 19 and the porous delivery member 54 (the second 
electrode) need to be in contact With tissue to complete the 
circuit. Gentle doWnWard pressure placed on the probe 12, 
hoWever, Will cause a depression (or cut) in the tissue to 
enable the porous delivery member 54 and resection elec 
trode to contact the tissue. Once tissue is cut or resected, as 
seen in FIG. 6C, the porous delivery member 54 may contact 
the exposed inner Walls 104a, 1041) of the tissue 100. 
[0076] FIGS. 4, 4A, and 4B illustrate yet another embodi 
ment of a resection probe 60 according to an alternative 
aspect of the invention. Those features of the resection probe 
60 that are common With the embodiment illustrated in 
FIGS. 1, 1A, and 1B retain the same element number for 
sake of clarity. In the resection probe 60 of this embodiment, 
ultra-violet light is used to initiate or accelerate polymer 
iZation of the hemostasis-promoting material 16. The distal 
end 24 of the probe shaft 20 terminates in a tissue resection 
assembly 62. The assembly includes a resection electrode 
19, a porous delivery member 64, an ultra-violet (UV) light 
emitter 66, and an ultra-violet light shield 68 interposed 
betWeen the UV light emitter 66 and the porous delivery 
member 64. 
[0077] The resection electrode 19 is RF-poWered as 
described in detail herein. The porous delivery member 64 
is ?uidically coupled With conduit 30 in the probe shaft 20 
as best seen in FIG. 4A. In this regard, the hemostasis 
promoting material 16 is able to pass from conduit 30, into 
the porous delivery member 64, and onto the resected tissue. 
The porous delivery member 64 may be formed from a solid, 
porous material that is capable of Weeping hemostasis 
promoting material 16 on resected tissue. The porous deliv 
ery member 64 may also be formed from the same material 
used to form the porous delivery member 54 shoWn in FIGS. 
3, 3A, and 3B. 
[0078] The ultra violet light emitter 66 may be formed as 
a light pipe or other structure capable of emitting light in the 
radial direction (With respect to the long axis of probe 12). 
One or more re?ective or refractive surfaces may be needed 
to alter the path of the light from a generally axial path (e. g., 
along the length of the probe shaft 20) to a direction that is 
generally perpendicular to the long axis of the probe 12. 
Alternatively, the ultra violet light emitter 66 may be formed 
from a ?ber optic cable or bundle (not shoWn) that termi 
nates in a mirrored or refractive surface to bend the light 
generally perpendicular to the long axis of the probe 12. 
[0079] UV light may be emitted from the entire length of 
the light emitter 66. Alternatively, UV light may be directed 
radially outWard at one or more points along the length of 
the light emitter 66. The UV light emitter 66 is coupled, for 
example, via ?ber optic cables 69 or the like to a UV light 
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source 70. The UV light source 70 may emit light over a 
range of UV Wavelengths (e.g., a broadband source) or, 
alternatively, emit light at one or more discrete or predomi 
nant Wavelengths. 
[0080] The UV light shield 68 may be formed from any 
material impermeable to ultra-violet radiation. For example, 
an opaque material impermeable to all forms of light may be 
used. Alternatively, the light shield 68 may speci?cally 
prevent transmission of radiation in the UV Wavelength 
range. 
[0081] In one embodiment, the porous delivery member 
64 may be formed having a generally triangular cross 
sectional shape. For example, the resection electrode 19 may 
be formed at one apex of the porous delivery member 64 as 
is shoWn in FIG. 4B. In this orientation, the chance that stray 
UV light may enter the porous delivery member 64 is 
reduced or eliminated. If UV light entered the porous 
delivery member 64, then the hemostasis-promoting mate 
rial 16 could potentially cure Within the device 60 thereby 
occluding further How. The outer or exposed surface of the 
porous delivery member 64 may optionally be coated With 
a UV-resistant coating to prevent UV light from penetrating 
deep Within the porous delivery member 64. 
[0082] Referring to FIG. 4, the handle assembly 26 may 
include an actuator 35 such as a button or the like that 
permits the selective release of UV light via the UV light 
emitter 66. In certain situations, the operator may Want to 
apply or irradiate the cut tissue With UV light after perform 
ing a cutting or resection operation. In this case, a separate 
actuator 35 may be provided to trigger delivery of UV light. 
Alternatively, the same actuator or button 32 used to ener 
giZe the resection electrode 19 may be used to trigger UV 
light. In this regard, UV light is delivered simultaneously 
With activation of the resection electrode 19. In yet another 
alternative, the actuator or button 34 used to deliver the 
polymeriZable hemostasis-promoting material 16 may also 
be used to control or modulate UV light delivery. 
[0083] Having described the general structure and func 
tion of the tissue resection devices (10, 15, 50, 60), their 
operation in resecting tissue Will be described. As best seen 
in FIGS. 5A-5C the tissue 100 may be located anyWhere in 
the body Where resection may be bene?cial. Most com 
monly, the tissue 100 Will contain a solid tumor Within an 
organ of the body, such as the liver, kidney, pancreas, breast, 
prostrate (not accessed via the urethra), and the like. In this 
case, an unhealthy tissue portion 100a, e.g., a cancerous 
portion containing a tumor, e.g., a lobe of a liver, may be 
resected from the healthy portion of the tissue 10b. It should 
be understood that the tissue resection devices (10, 15, 50, 
60) may also be used to resect donor organ tissue such as, for 
example, the resection of donor liver tissue in a liver 
transplant surgery. 
[0084] In the preferred method, access to the tissue 100 
may be accomplished through a surgical opening to facilitate 
movement of the resection probe Within the patient as Well 
as to facilitate removal of the resected tissue 10011 from the 
patient. HoWever, access to the tissue 100 may alternatively 
be provided through a percutaneous opening, e.g., laparo 
scopically, in Which case, the tissue resection probe 12 can 
be introduced into the patient through a cannula, and the 
removed tissue 100a may be minsilated and aspirated from 
the patient through the cannula. 
[0085] The operation of the RF-based tissue resection 
device (10, 50, 60) is noW described in resecting unhealthy 
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portion of tissue 10011 to be removed from a patient, Which 
has a tumor, from a healthy portion of tissue 10019 to be 
retained Within the patient. First, the RF generator 14 and 
associated cable 42 are connected to the electrical connector 
40 on the handle 26, and the syringe 17 and associated 
tubing 38 are connected to the port 36 on the handle 26. 

[0086] Next, the resection probe 12 is manipulated, such 
that the resection electrode 19 is moved in proximity to the 
tissue 100 along a resection line 102, and RF energy is 
conveyed betWeen the RF generator 14 and the resection 
electrode 19. At the same time or prior to When RF energy 
is conveyed to the resection electrode 19, the syringe 17 is 
then operated such that the hemostasis-promoting material 
16 is conveyed under positive pressure, through the tubing 
38, and into the port 36. The hemostasis-promoting material 
16 travels through the ?uid conduit 30 Within the probe shaft 
20 and out the one or more ejection ports 28 (in the 
embodiments shoWn in FIGS. 1, 1A, 1B) or out the porous 
delivery members 54, 64 (in the embodiments shoWn in 
FIGS. 3, 3A, 3B, 4, 4A, and 4B). 
[0087] In one method, the hemostasis-promoting material 
16 travels onto the tissue resection member 18 Where it then 
is passed or transferred to the tissue 100 in a subsequent 
cutting operation (described in more detail beloW). Altema 
tively, the hemostasis-promoting material 16 may pass 
directly from the resection probe 12 to the tissue 100. 

[0088] As best seen in FIG. 5A, to resect or cut the tissue 
100, electrical energy is conveyed from the resection elec 
trode 19 through the tissue 100 along the resection line 102, 
thereby cutting or separating a portion of the tissue 100 that 
straddles the resection line 102. The probe 12 is typically 
moved along the resection line 102 in one or more strokes 
With each stroke cutting deeper Within the tissue 100. The 
noW formed cut may take the general cross-sectional shape 
of a “V” Wherein the tissue 100 includes exposed Walls or 
sides 104a, 1041) that are formed as a result of the resecting 
operation. 
[0089] As seen in FIG. 5A, the exposed Walls or sides 
104a, 1041) of the tissue 100 are coated With a polymeriZable 
hemostasis-promoting material 16. The hemostasis-promot 
ing material 16 may be deposited onto the Walls 104a, 1041) 
at substantially the same time as the cutting or resecting 
operation is performed. 
[0090] In one embodiment, the polymeriZable hemostasis 
promoting material 16 may be dispensed by a activation of 
a heat and/or current sensitive valve (not shoWn) that 
operates by the principle of thermal expansion, such as a 
concentric noZZle assembly made of dissimilar metals that is 
heated With the RF poWer on its Way to the distal end 24 of 
the device 10. By heating the concentric assembly, and by 
virtue of differing thermal expansion of the metals, a gap 
may be generated in the concentric assembly. The pressur 
iZed polymer material 16 Would then ?oW from the distal 
end 24. 

[0091] Alternatively, the syringe 17 or other pumping 
mechanism may be engaged to coat the neWly formed tissue 
Walls 104a, 1041) With the hemostasis-promoting material 16 
after a cutting stroke or operation has taken place. After 
application of the hemostasis-promoting material 16, the 
material 16 cures or polymeriZes. While the resecting elec 
trode 19 has the ability to partially or even fully seal lumens 
via collagen shrinkage, there may be additional areas of 
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tissue bleeding. These areas of bleeding, however, are rap 
idly sealed by the polymeriZable hemostasis-promoting 
material 16. 
[0092] The resection of the tissue 100 continues as is 
shoWn in FIGS. 5B and 5C. In FIG. SE, a V-shaped groove 
or cut is shoWn fully across the resection line 102. As seen 
in FIG. 5B, the Walls of the exposed tissue contains a ?lm 
or is otherWise substantially coated With the polymeriZable 
hemostasis-promoting material 16. As seen in FIGS. 5A, 5B, 
and 5C, a localiZed region 106 adjacent to the resected tissue 
100 undergoes coagulation in response to the energy sup 
plied via the resection electrode 19. The probe 12 continues 
to cut the tissue 100 deeper along the resection line 102 until 
the unhealthy portion of tissue 10011 is completely separated 
from the healthy portion of tissue 10019. The unhealthy 
portion of tissue 100a can then be removed. 
[0093] The curing of the hemostasis-promoting material 
16 may be initiated or accelerated by application of heat 
and/ or RF energy from the resection electrode 19. The heat 
may be applied directly to the hemostasis-promoting mate 
rial 16 from the probe 12. Alternatively, in embodiments 
Where the hemostasis-promoting material 16 is ejected along 
a trailing or lagging edge, heat retained in the cut tissue aids 
in initiating and/or accelerating polymerization. In still 
another alternative, curing of the hemostasis-promoting 
material 16 may be initiated or accelerated by application of 
radiation such as UV light from a probe 60 of the type 
illustrated in FIGS. 4, 4A, and 4B. 
[0094] FIGS. 6A-6D illustrate cross-sectional vieWs of the 
various resection probes (10, 15, 50, 60) resecting tissue 
100. FIG. 6A illustrates the resection probe device 10, 
Wherein the resection electrode 19 is used to resect tissue 
100. FIG. 6A illustrates a layer or ?lm of hemostasis 
promoting material 16 disposed on the exposed Walls 104a, 
1041) of the noW-cut tissue 100. Also illustrated is a localiZed 
region of coagulated tissue 106 just underlying the layer or 
?lm of hemostasis-promoting material 16. FIG. 6B illus 
trates the resection probe device 15, Wherein the mechanical 
resection member 21 is used to resect tissue 100. 

[0095] FIG. 6C illustrates the resection probe 50 used to 
resect tissue 100. As seen in FIG. 6C, in certain embodi 
ments of the invention, the porous delivery member 54 may 
be siZed such that an exterior surface is able to directly 
contact the exposed Walls 104a, 1041) of the cut tissue 100. 
In this regard, the porous delivery member 54 is able to paint 
or apply hemostasis-promoting material 16 directly to the 
exposed tissue 104a, 1041). During delivery, the hemostasis 
promoting material 16 may ?oW or even pool at the apex 
region Where tissue cutting takes place. In this manner, the 
hemostasis-promoting material 16 is able to cover substan 
tially all of the exposed tissue regions 104a, 1041). 
[0096] FIG. 6D illustrates the resection probe 60 used to 
resect tissue 100. The resection probe 60 in this embodiment 
uses UV light to initiate or accelerate the polymeriZation of 
the hemostasis-promoting material 16. 
[0097] In another embodiment, the hemostasis-promoting 
material 16 may be dispensed from a forceps-type device 
(not shoWn) such as those used for open surgery or endo 
scopic surgery used for nodulectomies, lobectomy or vol 
ume reduction surgeries of the lung. The hemostasis-pro 
moting material 16 Will aid in hemostasis and air-leak 
sealing of the lung. The hemostasis-promoting material 16 
may also be dispensed from a stapling device, and be 
activated by any of the means mentioned above. 
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[0098] While embodiments of the present invention have 
been shoWn and described, various modi?cations may be 
made Without departing from the scope of the present 
invention. The invention, therefore, should not be limited, 
except to the folloWing claims, and their equivalents. 

What is claimed is: 
1. A resection device comprising: 
an elongated probe shaft; 
a tissue resection member disposed at a distal end of the 

elongated probe shaft, the tissue resection member 
having a cutting surface con?gured for being placed in 
contact With tissue; and 

at least one ejection port located adjacent to the cutting 
surface of the tissue resection member, the at least one 
ejection port con?gured for being coupled to a source 
of a polymeriZable hemostasis-promoting material. 

2. The resection device of claim 1, Wherein the hemosta 
sis-promoting material comprises a thermally-activated 
polymer. 

3. The resection device of claim 1, Wherein the hemosta 
sis-promoting material comprises a light-activated polymer. 

4. The resection device of claim 3, Wherein the hemosta 
sis-promoting material is activated upon exposure to ultra 
violet light. 

5. The resection device of claim 1, Wherein the hemosta 
sis-promoting material comprises energy-activated polymer. 

6. The resection device of claim 5, Wherein hemostasis 
promoting material is activated upon exposure to radiofre 
quency (RF) energy. 

7. The resection device of claim 1, Wherein the tissue 
resection member comprises a resection electrode. 

8. The resection device of claim 1, Wherein the tissue 
resection member comprises a mechanical resection mem 
her. 

9. The resection device of claim 8, Wherein the mechani 
cal resection member comprises a blade. 

10. The resection device of claim 8, Wherein the tissue 
resection member comprises a vibrational cutting member. 

11. The resection device of claim 1, Wherein the tissue 
resection member comprises a laser. 

12. The resection device of claim 11, Wherein the source 
of polymeriZable hemostasis-promoting material is pressur 
iZed. 

13. A resection device comprising: 
an elongated probe shaft; 
a tissue resection member disposed at a distal end of the 

elongated probe shaft, the tissue resection member 
having a cutting surface con?gured for being placed in 
contact With tissue; and 

a porous delivery member disposed at the distal end of the 
elongated probe shaft, the porous delivery member 
con?gured for being coupled to a source of a polymer 
iZable hemostasis-promoting material. 

14. The resection device of claim 13, Wherein the hemo 
stasis-promoting material comprises a thermally-activated 
polymer. 

15. The resection device of claim 13, Wherein the hemo 
stasis-promoting material comprises a light-activated poly 
mer. 

16. The resection device of claim 15, Wherein the hemo 
stasis-promoting material is activated upon exposure to 
ultraviolet light. 
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17. The resection device of claim 13, Wherein the hemo 
stasis-promoting material comprises energy-activated poly 
mer. 

18. The resection device of claim 17, Wherein hemostasis 
promoting material is activated upon exposure to radiofre 
quency (RF) energy. 

19. The resection device of claim 13, Wherein the tissue 
resection member comprises a resection electrode. 

20. The resection device of claim 13, Wherein the tissue 
resection member comprises a mechanical resection mem 
ber. 

21. The resection device of claim 20, Wherein the 
mechanical resection member comprises a blade. 

22. The resection device of claim 13, Wherein the tissue 
resection member comprises a vibrational cutting member. 

23. The resection device of claim 13, Wherein the tissue 
resection member comprises a laser. 

24. The resection device of claim 13, Wherein the porous 
delivery member comprises a sponge. 

25. The resection device of claim 19, further comprising 
an insulating member interposed betWeen the resection 
electrode and the porous delivery member. 

26. The resection device of claim 19, Wherein the resec 
tion electrode and porous delivery member are in electrical 
contact in a bipolar arrangement. 

27. The resection device of claim 19, Wherein the resec 
tion device is con?gured in a monopolar arrangement. 

28. The resection device of claim 13, Wherein the source 
of polymeriZable hemostasis-promoting material is pressur 
iZed. 

29. A resection device comprising: 
an elongated probe shaft; 
a tissue resection member disposed at a distal end of the 

elongated probe shaft, the tissue resection member 
having a cutting surface con?gured for being placed in 
contact With tissue; 

a porous delivery member disposed at the distal end of the 
elongated probe shaft, the porous delivery member 
con?gured for being coupled to a source of a polymer 
iZable hemostasis-promoting material; and 

an ultra violet light emitter located adjacent to the porous 
delivery member. 

30. The resection device of claim 29, further comprising 
an ultra violet light shield interposed betWeen the porous 
delivery member and the ultra violet light emitter. 

31. The resection device of claim 29, Wherein the source 
of polymeriZable hemostasis-promoting material is pressur 
iZed. 

32. The resection device of claim 29, Wherein the hemo 
stasis-promoting material is activated upon exposure to 
ultraviolet light. 
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33. The resection device of claim 29, Wherein the tissue 
resection member comprises a resection electrode. 

34. The resection device of claim 29, Wherein the tissue 
resection member comprises a mechanical resection mem 
ber. 

35. The resection device of claim 29, Wherein the 
mechanical resection member comprises a blade. 

36. The resection device of claim 29, Wherein the tissue 
resection member comprises a vibrational cutting member. 

37. The resection device of claim 29, Wherein the tissue 
resection member comprises a laser. 

38. Amethod of resecting tissue using the resection device 
of claim 1. 

39. A method of resecting tissue comprising: 
providing a resection device; 
cutting the tissue With a distal end of the resection device; 

and 
ejecting the polymeriZable hemostasis-promoting mate 

rial from at least one ejection port in the resection 
device to contact at least a portion of the cut tissue. 

40. The method of claim 39, further comprising the step 
of curing the polymeriZable hemostasis-promoting material 
contacting the portion of cut tissue. 

41. The method of claim 40, Wherein the curing process 
is accelerated by application of heat to the cut tissue using 
the resection device. 

42. The method of claim 40, Wherein the curing process 
is accelerated by application of ultra violet radiation to the 
cut tissue using the resection device. 

43. The method of claim 42, Wherein the resection device 
includes a porous delivery member disposed at the distal end 
thereof, the porous delivery member con?gured for being 
coupled to a source of a polymeriZable hemostasis-promot 
ing material, the resection device including an ultra violet 
light emitter located adjacent to the porous delivery member, 
and an ultra violet light shield interposed betWeen the porous 
delivery member and the ultra violet light emitter. 

44. The method of claim 40, Wherein the curing process 
is accelerated by application of radiofrequency energy to the 
cut tissue using the resection device. 

45. The method of claim 39, Wherein the polymeriZable 
hemostasis-promoting material is ejected from the at least 
one ejection port at substantially the same time the tissue is 
cut. 

46. The method of claim 39, Wherein the polymeriZable 
hemostasis-promoting material is ejected from the at least 
one ejection port after the tissue is cut. 

47. The method of claim 39, Wherein the polymeriZable 
hemostasis-promoting material is ejected from the at least 
one ejection port under pressure. 

* * * * * 


