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(57) ABSTRACT 

A Surgical device has an integral first tip having pair of elec 
trodes configured to ablate tissue using electric energy. A 
second tip has a pair of electrodes configured to provide 
pacing signals to a heart and/or to sense electrical signals 
passing through heart tissue. The second tip is configured to 
Snap onto the first tip. Such that the same device may be used 
for ablation, pacing, and sensing. Alternatively, the second tip 
may be integral with the device and the first tip configured to 
Snap onto the second tip. Alternatively, a single integral tip of 
the Surgical device may be used for ablation, pacing, and 
sensing. Such a multipurpose tip may comprise a plurality of 
electrode pairs or an array of electrodes. A user interface on 
the device or elsewhere may be operable to provide selectable 
modes for selectively varying properties of signals commu 
nicated to the electrodes. 
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SURGICALABLATION AND PACING DEVICE 

PRIORITY 

0001. This application is a continuation-in-part of U.S. 
Non-Provisional patent application Ser. No. 11/037.543, filed 
Jan. 18, 2005, entitled “Surgical Ablation Device, the dis 
closure of which is incorporated by reference herein. This 
application also claims priority to U.S. Provisional Patent 
Application Ser. No. 60/699,679, filed Jul. 15, 2005, entitled 
'Ablation Device with Sensor, the disclosure of which is 
incorporated by reference herein. 

BACKGROUND 

0002 The present invention relates to surgical instru 
ments, with examples relating to cardiovascular pacing 
devices, systems for controlling Such devices, and methods 
for using such devices. “Surgery” generally refers to the 
diagnosis or treatment of injury, deformity, disease, or other 
conditions. In a variety of Surgical procedures, it may be 
desirable to stimulate the heart using a pulsed current via a 
bi-polar probe or other device. Such pacing may be desirable, 
for instance, after an ablation procedure has been performed 
on a heart in order to determine how successful the ablation 
was. Accordingly, it may be desirable to provide a device 
operable for use in both ablation and pacing procedures. The 
foregoing examples are merely illustrative and not exhaus 
tive. While a variety of techniques and devices have been used 
to pace the heart of a patient or perform other procedures, it is 
believed that no one prior to the inventors has previously 
made or used an invention as described in the appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

0003) While the specification concludes with claims 
which particularly point out and distinctly claim the inven 
tion, it is believed the present invention will be better under 
stood from the following description of certain examples 
taken in conjunction with the accompanying drawings, in 
which like reference numerals identify the same elements and 
in which: 
0004 FIG. 1 illustrates a perspective view of an example 
of an ablation device; 
0005 FIG. 2 illustrates a perspective detailed view of the 
head of the ablation device of FIG. 1; 
0006 FIG.3 illustrates an exploded view of the head of the 
ablation device of FIG. 1; 
0007 FIG. 4 illustrates a cross-sectional view of the head 
of the ablation device of FIG. 1; 
0008 FIG. 5 illustrates a perspective view of an example 
of a pacing tip configured to engage the head of the ablation 
device of FIG. 1; 
0009 FIG. 6 illustrates a partial cross-sectional view of 
the pacing tip of FIG. 5 prior to engagement with the head of 
the ablation device of FIG. 1; 
0010 FIG. 7 illustrates a partial cross-sectional view of 
the pacing tip of FIG. 5 engaged with the head of the ablation 
device of FIG. 1; 
0011 FIG. 8 illustrates a partial left lateral view of a 
patient's heart; 
0012 FIG. 9 illustrates a partial right lateral view of the 
heart of FIG. 8: 
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0013 FIG. 10 illustrates a perspective view of an alterna 
tive head tip configured to engage the head of the ablation 
device of FIG. 1; 
0014 FIG. 11 illustrates a frontal view of an alternative 
head tip that may be used in addition to or in lieu of the head 
tips of FIGS. 1-7 or 10; 
0015 FIG. 12 illustrates a frontal view of an alternative 
head tip that may be used in addition to or in lieu of the head 
tips of FIGS. 1-7 or 10-11; and 
0016 FIG. 13 illustrates a frontal view of an alternative 
head tip that may be used in addition to or in lieu of the head 
tips of FIGS. 1-7 or 10-12. 

DETAILED DESCRIPTION 

0017. The following description of certain examples of the 
invention should not be used to limit the scope of the present 
invention. Other examples, features, aspects, embodiments, 
and advantages of the invention will become apparent to those 
skilled in the art from the following description, which is by 
way of illustration, one of the best modes contemplated for 
carrying out the invention. As will be realized, the invention is 
capable of other different and obvious aspects, all without 
departing from the invention. Accordingly, the drawings and 
descriptions should be regarded as illustrative in nature and 
not restrictive. 
0018 FIG. 1 illustrates an example of an ablation device 
(10). The ablation device (10) in this embodiment comprises 
a handheld wand. The ablation device (10) includes a head 
(12) connected to the distal end of a shaft (14), and a handle 
(16) connected to the proximal end of the shaft (14). As shown 
here, the shaft (14) is straight and Substantially rigid; how 
ever, flexible, curved, malleable, articulated, or other shafts 
could also be used depending on a variety of considerations. 
A power source (not shown) is connected to the cord (18) in 
the present example. 
0019 FIG. 2 illustrates an more detailed view of the head 
(12) of the ablation device (10). The head (12) includes a tip 
portion (19) having two electrodes (22), which are capable of 
being energized with bi-polar energy. In the present example, 
each electrode (22) includes a Smooth Surface area for con 
tacting tissue. Each electrode (22) is slender in the sense that 
the length of the tissue contacting Surface is at least 4 times its 
width. As shown in the present example, the length is between 
about 5 to 7 times the width. Of course, any other suitable 
configuration for electrodes (22) may be used. 
0020. The electrodes (22) in this example are substantially 
parallel to one another, and as shown here the electrodes (22) 
are spaced between about 2 to 4 mm from one another. It will 
be appreciated, however, that these dimensions are merely 
exemplary. An electrically insulative surface (32) is inter 
posed between the electrodes (22). In this example, the sur 
face (32) is convex between the electrodes (22), distally 
extending about 0.01 inches from the lateral plane between 
the electrodes (22). Again, though, any other Suitable dimen 
sions may be used. As shown in the figures, a portion of the tip 
portion (19) of the head (12) is curved along the transverse 
axis. In the present example, the curved end is an arc with a 
radius between 0.19 and 0.21 inches. The electrodes (22) and 
surface (32) have similar curves. An electrically insulative 
sheath (40) covers other portions of the head (12). Other 
Suitable configurations will be apparent to those of ordinary 
skill in the art. 
0021 FIGS.3 and 4 illustrate some component parts of the 
head (12) and some related structures. A rib (33) extends 
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distally from the shaft (14). Electrical wires in communica 
tion with the cord (18) pass through the shaft (14) and end 
with electrical terminals (37). A pair of electrical insulators 
(30) laterally connect to either side of the rib (33). The distal 
tips of the insulators (30) define the insulative surface (32). A 
post (hidden in this view) on the right insulator (30) mates 
with the holes (35. 34). A receiving structure (38) is dimen 
sioned to hold the terminals (37) in their desired positions. 
0022. Two conductors (20) laterally connect with the insu 
lators (30). In the present example, each conductor (20) is a 
contiguous and unitary part; however, two or more compo 
nents could form the conductor (20). Also in this example, 
each conductor (20) is a homogeneous material. Each con 
ductor (20) includes an electrode (22) and heat sink (24). 
Each conductor has a recess (28) dimensioned to Snugly 
receive the corresponding terminal (37), thus facilitating 
electrical contact with the terminal (37). The sheath (40) 
covers the assembled head (12). Posts (42.36) mate with the 
holes (26) in the conductor (20) to facilitate and maintain 
alignment of the assembly. The distal ends of the conductors 
(20), bounded by the surface (32) and the sheath (40), define 
the surface areas of the electrodes (22). 
0023 The conductor (20) in this example is electrically 
conductive, thus facilitating the flow of current from the ter 
minal (37) to the electrode (22). The conductor (20) in this 
example is also thermally conductive, thus facilitating the 
flow of heat from the electrode (22) to the heat sink (24). 
Some suitable materials for the conductor (22) include, with 
out limitation, copper, silver, gold, platinum, titanium, alu 
minum, beryllium, nickel, and the like. In one variation, the 
heatsink (24) is copper while the electrode (22) is gold plated. 
The heat sink (24) has a volume, which in this example is the 
volume of the conductor (20). Preferably, the ratio of tissue 
contacting surface area of the electrode (22) to volume of the 
heat sink (24) is less than about 3 in/in. In the present 
example, the ratio is less than about 1 in/in. Any other 
suitable ratio may be used. 
0024. One illustrative use of the device (10) is during 
surgery to ablate tissue. The surface area of the electrodes 
(22) are placed in contact with the tissue surface. The elec 
trodes (22) are energized with bi-polar energy by connecting 
the device (10) to an electric power source. As one with 
ordinary skill in the art will readily appreciate, RF energy is 
transmitted to the tissue through the electrodes (22), thus 
heating the tissue until ablated and a desired lesion is formed 
in the tissue. Optionally, the head (12) may be swiped over the 
tissue Surface, either laterally or transversely, while maintain 
ing the electrodes (22) in contact with the tissue to ablate 
larger areas or to ablate the tissue in a desired pattern. Other 
methods of using the device (10) will be apparent to those of 
ordinary skill in the art. The heat sink (24) draws heat away 
from the tissue during the ablation process, thus reducing the 
temperature elevation of the tissue surface. The temperature 
reduction may provide the benefit (among other benefits) of 
facilitating deeper and more controlled lesions, including, 
when desired, transmural lesions through a tissue wall. 
0025. It will be appreciated that creating an ablation in 
tissue with the device (10) may provide a barrier to electrical 
signals that may otherwise be communicated across the 
ablated tissue. By way of example only, such a barrier may 
provide a form of treating atrial fibrillation or other condi 
tions. For instance, where atrial fibrillation is caused by aber 
rant or erratic electrical signals coming from one or more 
pulmonary veins to one or both atria of the heart, an ablation 
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may be provided as a barrier between such veins and atria. In 
other words, one or more ablations may serve to electrically 
isolate one or more pulmonary veins from the atria. By pre 
venting or Substantially preventing aberrant or erratic electri 
cal signals coming from one or more pulmonary veins from 
reaching the atria, a more desirable sinus rhythm may be 
maintained. Of course, any other tissues oranatomical struc 
tures may be ablated for any reason. 
(0026 FIGS. 5 through 7 illustrate a pacing tip (100) con 
figured to engage the head (12) of the device (10). The pacing 
tip (100) comprises a pair of electrodes (122), an insulative 
face (132), an upper clipping portion (140), a lower clipping 
portion (142), and a pair of sidewalls (144) extending 
between the upper and lower clipping portions (140, 142). 
The upper clipping portion (140) comprises a pair of gaps 
(146), which are configured to permit some motion of upper 
clipping portion (140) relative to sidewalls (144). Such gaps 
(146) may facilitate engagement and disengagement of pac 
ing tip (100) with the head (12) of the device (10). Each of the 
electrodes (122) comprises a respective leaf spring portion 
(124). As shown in FIGS. 6 and 7, the upper and lower 
clipping portions (140,142) are configured to 'snap on to the 
head (12) of the device (10). Each of the leaf spring portions 
(124) is configured to engage a respective electrode (22) on 
the head (12) when the pacing tip (100) is snapped onto the 
head (12). The leaf spring portions (124) are further config 
ured to provide electrical continuity between the electrodes 
(22) of the head (12) and the electrodes (122) of the pacing tip 
(100). It will be appreciated that, to the extent that the elec 
trodes (122) of the pacing tip (100) are not aligned with the 
electrodes (22) of the head (12), the leaf spring portions (124) 
may still be configured to provide electrical continuity 
between the electrodes (122, 22). It will also be appreciated 
that leaf spring portions (124) are not necessarily required, 
and that any other Suitable structures or features configured to 
provide electrical continuity between the electrodes (122, 22) 
may be used. 
0027. As shown, the electrodes (122) of the pacing tip 
(100) are spaced apart further than the electrodes (22) of the 
head (12). For instance, the electrodes (122) may be spaced 
anywhere from approximately 2 mm apart to approximately 5 
mm apart. In the present example, the electrodes are spaced 
apart approximately 3 mm. Of course, any other Suitable 
electrode (122) spacing may be used. In addition, the elec 
trodes (122) of the pacing tip (100) of the present example are 
each relatively narrower and shorter than the corresponding 
electrodes (22) on the head (12). It is contemplated that a 
variety of pacing tips (100) may be made and used having a 
variety of electrode (122) spacings, dimensions, and configu 
rations. A few of such alternative electrode (122) configura 
tions will be described in greater detail below. It is further 
contemplated that Such a variety of pacing tips (100) may all 
be similarly engageable with the head (12), providing a 
modular selection of pacing tips (100) available for user 
selection based on ideal electrode (122) configurations for a 
particular use or based on other considerations. 
0028. In one exemplary use, the pacing tip (100) is secured 
to the head (12) of the device (10), and the electrodes (122) 
are positioned on tissue adjacent the pulmonary veins of a 
patient's heart. As will be described in greater detail below, a 
pacing signal is then sent to the tissue via the electrodes (122) 
until an effect on the heart of the patient (e.g., an increase in 
the heartbeat rate) is observed. The pacing tip (100) us then 
removed from the head (12), and the pacing tip (100) and head 
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(12) are both cleaned. Next, the device (10) is used to ablate 
tissue between the pulmonary veins and heart atria (e.g., 
using electrodes (22) as described above), providing an abla 
tion line in the tissue. Of course, such a "line' need not be 
straight, and may comprise a curve or pattern, etc. The head 
(12) is then cleaned again, and the pacing tip (100) is Snapped 
back onto the head (12) of the device (10). With the pacing tip 
(100) secured to the head (12), the electrodes (122) are again 
positioned on tissue adjacent the pulmonary veins of the 
patient's heart. For instance, the electrodes (122) may be 
positioned in approximately the same location at which they 
were positioned previously during the prior act of pacing. The 
pacing signal that had previously produced an observed effect 
on the heartbeat rate of the patient is again sent to the tissue 
via the electrodes (122). To the extent that the same signal no 
longer produces the same effect, the Success of the ablation 
may be confirmed. In other words, this Subsequent act of 
pacing may be used to verify whether the ablated tissue pro 
vides sufficient electrical resistance. Conversely, if the same 
pacing signal produces the same effect that it had before (or 
Some other unsatisfactory effect), the ablation steps may be 
performed again, then checked again with the pacing steps 
until satisfactory results are achieved. 
0029. It will be appreciated that any of the foregoing steps 
may be varied, substituted, supplemented, or omitted. For 
instance, the initial step of pacing may be omitted. In addi 
tion, the second act of pacing may comprise the use of a 
pacing signal having properties that differ from the prior 
pacing signal (e.g., higher Voltage, higher frequency, etc.). 
The success of an ablation may also be checked or verified 
using any suitable techniques other than pacing. Still other 
ways in which the exemplary method may be modified will be 
apparent to those of ordinary skill in the art. 
0030. As noted above, the device (10) may be used in a 
pacing mode to deliver a low frequency signal via the elec 
trodes (122) to verify that the ablation has provided a satis 
factory conduction block or other sufficient amount of elec 
trical resistance in the tissue. By way of example only, Such 
pacing may include the stimulation of the tissue with a pulsed 
current via the electrodes (122) of the pacing tip (100). In the 
context of use on heart tissue, if the heart does not respond to 
an initial pulsed current, the current may be increased until 
the heart responds to the stimulation. A response to stimula 
tion may be detected using, by way of example only, an ECG, 
visual observation to detect an increase inheart rate, and/or by 
using any other Suitable technique. Accordingly, it will be 
appreciated that, after placing an ablation line on the tissue, 
the user may verify sufficient conduction block by showing 
that the heart does not respond to the stimulus when placed on 
the other side of the electrically isolated line. By way of 
example only, the pacing signal may be anywhere from 
between approximately 1.0 to 2.5 Hz, at approximately 0.5 to 
10.0 volts, with a current ranging from approximately 0.1 mA 
to 20.0 mA, at a 500 ohm load. In one embodiment, a signal 
is varied between approximately 1 to 2 HZ and approximately 
0.5 to 2.0 volts. Other signal parameters suitable for pacing 
may be used, as will be apparent to those of ordinary skill in 
the art. 

0031 While the present example discusses the use of the 
device (10) to perform pacing, it will be appreciated that a 
variety of other devices may be used to perform pacing. In 
particular, like device (10), these other devices may be 
capable of performing both ablation and pacing, with or with 
out modification of the structure of such devices. For 
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instance, a bi-polar clamp used for ablation may also be used 
for pacing. By way of example only, any of the bi-polar 
clamps disclosed in U.S. Non-Provisional patent application 
Ser. No. 1 1/254,075, entitled “Articulated Bi-Polar Clamp.” 
filed Oct. 19, 2005, the disclosure of which is incorporated by 
reference herein, may be used to perform pacing in a manner 
similar to that described above. 

0032. In a high frequency stimulation mode, the device 
(10) may be used to identify specific anatomical structures, 
including but not limited to terminations of the sympathetic 
and parasympathetic nervous systems located in the fat pads 
on and around the heart. Examples of Such structures are 
shown in FIGS. 8 and 9, which depict portions of a heart 
(600). In particular, FIG. 8 shows the right atrium (602) with 
superior vena cava (610) and inferior vena cava (612); the left 
atrium (604) with right superior pulmonary vein (608) and 
right inferior pulmonary vein (606); and Waterston's groove 
(622). FIG. 9 shows the left ventricle (603), the left atrium 
(604) with left atrial appendage (605), left superior pulmo 
nary vein (616), left inferior pulmonary vein (618), and Liga 
ment of Marshall (620); and pulmonary artery (614). FIGS. 8 
and 9 also depict autonomic ganglia, which are present on the 
epicardial surface of the right atrium (602) and left atrium 
(604), and comprise the anterior right ganglionated plexus 
(626), the superior left ganglionated plexus (634), the inferior 
right ganglionated plexus (628), the inferior left ganglionated 
plexus (636), the SVC-RA ganglionated plexus (630), and the 
crux ganglionated plexus (624). As shown, the anterior right 
ganglionated plexus (626) is located anterior to the right 
pulmonary veins (606, 608). The superior left ganglionated 
plexus (634) is located between the superior surface of the left 
atrium (604) (near the base of the left superior pulmonary 
vein (616)) and the pulmonary artery (614), in close proxim 
ity to the site of insertion of the Ligament of Marshall (620) 
into the pericardium. The inferior right ganglionated plexus 
(628) is located inferior to the right inferior pulmonary vein 
(606), at the bottom of the antrum of the right pulmonary 
veins (606, 608). The inferior left ganglionated plexus (636) 
is located inferior to the left inferior pulmonary vein (618), at 
the bottom of the antrum of the left pulmonary veins (616, 
618). The SVC-RA ganglionated plexus (630) is located at 
the medial aspect of the junction of the Superior Vena cava 
(610) and right atrium (602). The crux ganglionated plexus 
(624) is located at the crux of the heart (600) between the right 
atrium (602) and left atrium (604), close to the coronary sinus 
ostium (not shown) and inferior vena cava (612). Those of 
ordinary skill in the art will appreciate that the locations of the 
ganglionated plexi (626, 628, 630, 632, 634, 636) may vary 
somewhat relative to FIGS. 8 and 9 for a given patient. Fur 
thermore, it will be appreciated that, using high frequency 
stimulation, the device (10) may be used to identify or local 
ize these ganglionated plexi (626, 628, 630, 632, 634, 636). 
0033. By way of example only, the stimulation signal used 
to identify the ganglionated plexi (626, 628, 630, 632, 634, 
636) may be anywhere from between approximately 13 to 25 
HZ, at approximately 1 to 12 volts, with a current ranging 
from 2 to 24 mA, at a 500 ohm load, with a pulse width 
between approximately 0.02 and 9 ms. In one embodiment, a 
signal is varied between approximately 15 to 20 Hz at 
approximately 10 volts. Other signal parameters suitable for 
stimulation may be used, as will be apparent to those of 
ordinary skill in the art. When administered close to or adja 
cent to a ganglionated plexus (626, 628, 630, 632, 634, or 
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636), a stimulation signal may produce a vagal response 
identified by a marked lengthening of the R-R interval during 
atrial fibrillation. 
0034 Having identified any of the ganglionated plexi 
(626, 628, 630, 632, 634, 636) using stimulation with the 
device (10), the device (10) may then be used to ablate any or 
all of the identified ganglionated plexi (626, 628, 630, 632, 
634, 636). Endocardial ablation at or near such sites may 
eliminate the Vagal response to stimulation and high fre 
quency fractionated potentials in Such areas during stimula 
tion. Ablation of the Ligament of Marshall (620) may also 
reduce the likelihood of atrial fibrillation. Other suitable abla 
tions sites will be apparent to those of ordinary skill in the art. 
Similarly, other anatomical structures that may be identified 
by stimulation with device (10) will be apparent to those of 
ordinary skill in the art. 
0035. In a sensing mode, rather than being used to deliver 
a signal to the heart, the device (10) is used to measure Small 
signal electrograms at various points on the heart. These may 
be low frequency, low amplitude signals. To the extent that 
these signals may vary by location on the heart, it will be 
appreciated that a point contact may offer Sufficient spatial 
resolution to discriminate between various signals. A sensing 
mode may therefore permita user to identify the approximate 
location of particular anatomical structures or features based 
on sensed signals received through the device (10). Sensing 
(e.g., with device (10)) may also be useful in assessing the 
performance of a conduction block (e.g., one created through 
ablation with device (10)). For instance, prior to ablation, 
electrodes (122) may be placed on an area to be isolated 
through ablation, and the signal sensed at the area may be 
noted or recorded. After the area is isolated through ablation, 
the electrodes (122) may again be placed on the same area and 
compare the sensed signal reading to the one noted or 
recorded prior to ablation. By way of example only, where 
pulmonary veins (606, 608, 616, or 618) are conductively 
isolated through ablation, electrodes (122) may be placed on 
such pulmonary veins (606, 608, 616, or 618) after the abla 
tion to see of electrical activity of the corresponding atrium 
(604 or 604) can be sensed. The success of the ablation may 
be judged by the degree to which the electrical activity of the 
atrium (604 or 604) can be sensed in the corresponding pull 
monary veins (606, 608, 616, or 618). Other suitable targets 
for sensing, and ways in which sensing may be used, will be 
apparent to those of ordinary skill in the art. 
0036. In one example, the spacing between electrodes 
(122) on pacing tip (100) for use during sensing is approxi 
mately 2 mm. Of course, and other Suitable spacing for elec 
trodes (122) may be used. Similarly, any other suitable 
method for identifying the approximate location of particular 
anatomical structures or features may be used. 
0037. Where the device (10) is in communication with a 
power source (not shown) via the cord (18), the power source 
may comprise a user interface operable to receive user input 
indicating a particular task that the user intends to perform 
with the device (10). The power source may then communi 
cate an appropriate signal to the electrodes (22, 122) in accor 
dance therewith. Alternatively, the device (10) and/or power 
Source may comprise a logic that is configured to detect the 
presence of a particular tip (e.g., the pacing tip (100)) secured 
to the head (12) of the device (10), and may automatically 
vary the signal based on the detected tip. One exemplary 
power source that may be used with the device (10) is 
described in U.S. Provisional Patent Application Ser. No. 
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60/699,664, entitled “Matrix Router filed Jul. 15, 2005, the 
disclosure of which is incorporated by reference herein. In yet 
another version, a user interface is provided on the device (10) 
for a user to select a particular mode of use. To the extent that 
a user interface is used, regardless of its location, the user 
interface may be operable to provide to the electrodes (22. 
122) a signal having Suitable parameters for a particular mode 
of use indicated by the user through the user input. 
0038. In another embodiment, the device (10) is config 
ured such that the electrodes (22) may be used for both abla 
tion and pacing, Such as by merely changing the power output 
to the electrodes (22). It will therefore be appreciated that 
pacing and ablation may both be provided without the need to 
remove or secure a separate tip (e.g., the pacing tip (100) of 
FIGS. 5-7) from or to the head (12) of the device (10). Simi 
larly, the electrodes (22) may be configured to permit use for 
all of ablation, pacing, stimulation, sensing, and any other 
tasks. 

0039. In yet another embodiment, the device (10) is varied 
such that the electrodes (122) of the pacing tip (100) are 
integral with the head (12). In one version of this embodi 
ment, a separate ablation tip (not shown) is configured to 
selectively engage the pacing tip (100). Such as by Snapping 
onto the pacing tip (100) portion of the head (12). Such a 
separate ablation tip may also comprise a functional equiva 
lent to the leaf spring portions (124) to provide electrical 
continuity between the pacing electrodes (122) and the abla 
tion electrodes (22). In another version of this embodiment, 
the head (12) comprises two or more pairs of electrodes, each 
pair being dedicated to a particular task. For instance, a first 
pair of electrodes (22) may be dedicated to ablation, with a 
second pair of electrodes (122) being dedicated to pacing. In 
this version, the device (10) may be operable to electrically 
address a particular pair or set of electrodes (e.g., 22 or 122) 
in accordance with selections made by a user. By way of 
example only, such electrode selections may be made by a 
user via a user interface on the device (10) or a user interface 
on a separate control unit. Electrode selections may also be 
provided automatically based on a user's selection of a task to 
be performed via a user interface. 
0040. A few non-exhaustive examples of alternative tip 
designs are shown in FIGS. 10-13. Any of these alternative tip 
designs may be implemented integrally with the head (12), or 
may be provided in a removable tip (e.g., similar to pacing tip 
(100)). 
004.1 FIG. 10 shows a tip (500) having a pair of electrode 
prongs (502). In this embodiment, electrode prongs (502) are 
operable in a manner similar to electrodes (22 or 122) 
described above, with the difference being that electrode 
prongs (502) extend substantially from face (132) of tip 
(500). Thus, it will be appreciated that electrode prongs (502), 
or any Suitable variation thereof, may be used to ablate, pace, 
sense, stimulate, or perform any other task. It will also be 
appreciated, particularly where electrode prongs (502) are 
substantially integral with head (12), that extension of elec 
trode prongs (502) may be adjustable (e.g., via a lever, slider, 
or other input in handle 16). A user may therefore selectively 
adjust the amount of is extension of electrode prongs (502) as 
desired. 
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0042 FIG. 11 shows a tip (200) having a plurality of 
electrodes (222) disposed about a non-conductive face (232). 
FIG. 12 shows another tip (300) having a plurality of elec 
trodes (322) disposed about a non-conductive face (332). 
FIG. 13 shows yet another tip (400) having a matrix or array 
of electrodes (422) disposed about a non-conductive face 
(432). It will be appreciated that each electrode (222, 322. 
422) may extend from their respective face (232,332, 432) to 
a degree similar to the extension of electrodes (122) from face 
(132) (e.g., generally co-planar with face (132) or a few 
millimeters from face (132)). Alternatively, each electrode 
(222, 322,422) may extend substantially from their respec 
tive face (232,332, 432) in a manner similar to the extension 
of electrode prongs (502) from face (132) of tip (500). Other 
suitable degrees of extension will be apparent to those of 
ordinary skill in the art. 
0043. It will also be appreciated that, in the versions shown 
in FIGS. 11-13, each electrode (222,322,422) of a plurality 
may be individually electrically addressable (e.g., in accor 
dance with user selections or automatic selections). It will 
also be appreciated that electrodes (222, 322,422) may be 
addressable in pairs or sets. Suitable structures and tech 
niques for addressing electrodes (222, 322, 422), as well as 
selections of electrodes (222,322,422) for being addressed in 
particular circumstances, will be apparent to those of ordinary 
skill in the art. In addition, it will be appreciated that any other 
Suitable number or configuration of electrodes may be used. 
0044 Having shown and described various embodiments 
of the present invention, further adaptations of the methods 
and systems described herein may be accomplished by appro 
priate modifications by one of ordinary skill in the art without 
departing from the scope of the present invention. Several of 
Such potential modifications have been mentioned, and others 
will be apparent to those skilled in the art. For instance, the 
examples, embodiments, geometrics, materials, dimensions, 
ratios, Steps, and the like discussed above are illustrative and 
are not required. Accordingly, the scope of the present inven 
tion should be considered interms of the following claims and 
is understood not to be limited to the details of structure and 
operation shown and described in the specification and draw 
1ngS. 
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1-18. (canceled) 
19. A method of treating atrial fibrillation with, 
a Surgical device having a head, wherein the head of the 

device comprises a first tip having electrodes operable to 
communicate electrical signals the method comprising: 

a) using the device to ablate tissue between one or more 
pulmonary veins of a patient's heart and one or both atria 
of the patient's heart, wherein the tissue ablated as a 
result of the act of using the device to ablate tissue 
Substantially electrically insulates the one or more pull 
monary veins from the one or more atria; and 

b) verifying whether the ablated tissue provides sufficient 
electrical resistance, wherein the act of Verifying com 
prises: 
i) using the device to provide a pacing signal to a first 

tissue region proximate to a side of the ablated tissue, 
wherein the first tissue region is adjacent to the one or 
more pulmonary veins, and 

ii) observing the heart of the patient for heartbeat rate 
increase in response to the pacing signal; and 

c) securing a second tip onto the head of the Surgical device 
adjacent to the first tip, wherein the second tip has elec 
trodes operable to communicate electrical signals, 
wherein the act of securing on a second tip is performed 
either: 
i) before the act of using the device to ablate tissue, 

wherein the electrodes of the second tip are config 
ured to ablate tissue, or 

ii) between the actofusing the device to ablate tissue and 
the act of using the device to provide a pacing signal, 
wherein the electrodes of the second tip are config 
ured to pace a heart. 

20. (canceled) 
21. The method of claim 19 further comprising applying 

the electrodes to the patient's heart and applying high fre 
quency stimulation signals to identify specific anatomical 
Structures. 

22. The method of claim 19 further comprising contacting 
the electrodes to the pulmonary veins after ablation to sense 
the electrical activity of the corresponding atrium. 
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