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(57) ABSTRACT 

An apparatus to treat tissue in a selected Wall region of an 
esophagus is provided. In one embodiment the apparatus 
includes an elongate member having a circumference and is 
siZed to be deployed in an esophagus. The apparatus further 
includes an energy delivery element siZed to apply electrical 
energy to tissue in the esophagus, and to produce a pattern of 
treated tissue Within a less than 1800 circumferential portion 
of the esophagus. The elongate member further includes an 
expandable structure to stabilize the energy delivery element 
in physical and electrical contact With tissue. 
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SURGICAL INSTRUMENTS AND 
TECHNIQUES FOR TREATING 

GASTRO-ESOPHAGEAL REFLUX DISEASE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of Ser. No. 
12/368,943, ?led Feb. 10, 2009, Which is a continuation appli 
cation of Ser. No. 11/469,816, ?led Sep. 1, 2006, Which is a 
continuation application of Ser. No. 1 1/365,943, ?led Mar. 1, 
2006, Which is a divisional of co-pending US. application 
Ser. No. 10/780,027, ?led Feb. 17, 2004 (now US. Pat. No. 
7,008,419), Which is a divisional of co-pending U.S. applica 
tion Ser. No. 09/222,501, ?led Dec. 29, 1998 (now US. Pat. 
No. 6,740,082), Which claims the bene?t of provisional US. 
Application Ser. No. 60/086,068, ?led May 20, 1998, and 
entitled “Surgical Instruments and Techniques for Treating 
Gastro-Esophageal Re?ux Disease,” each of Which is incor 
porated herein by reference in its entirety and to Which appli 
cations We claim priority under 35 USC §120. 

INCORPORATION BY REFERENCE 

[0002] All publications and patent applications mentioned 
in this speci?cation are herein incorporated by reference to 
the same extent as if each individual publication or patent 
application Was speci?cally and individually indicated to be 
incorporated by reference. 

FIELD OF THE INVENTION 

[0003] This invention relates to instruments and techniques 
for thermally-mediated therapies of targeted tissue volumes 
in a patient’s LES (loWer esophageal sphincter) to treat gas 
tro-esophageal re?ux disease (GERD) in a minimally inva 
sive manner. The thermally-mediated treatment, in a loW tem 
perature range, selectively injures cells and proteins Within 
the (LES) to induce a predictable Wound healing response to 
populate the targeted tissue With collagen matrices as a means 
of altering the bio-mechanical characteristics of the LES. In a 
slightly higher temperature range, an alternative thermally 
mediated treatment is used to shrink native collagen ?bers 
Within the LES to “model” the dimensions and laxity of the 
LES. The novel treatment techniques are preferably per 
formed With a trans-esophageally introduced bougie-type 
instrument and are adapted to take the place of more invasive 
surgical methods for treating GERD (e.g., Nissen fundopli 
cations) in the treatment of the less severe GERD cases. 

BACKGROUND OF THE INVENTION 

[0004] Gastro-esophageal re?ux disease (GERD) is a 
digestive disorder caused by dysfunction in a patient’s loWer 
esophageal sphincter (LES). In normal sWalloWing, the LES 
progressively opens to alloW food to pass into the stomach 
and thereafter tightens to prevent food and stomach acids 
from ?oWing back into the esophagus. Gastro-esophageal 
re?ux occurs When the stomach’s contents ?oW upWardly into 
the esophagus. Typically, such acid re?ux results from ana 
tomic abnormalities in the LES and surrounding structures, 
such as overly relaxed muscle tone Within the LES, a short 
ened esophageal length Within the abdominal cavity, insu?i 
cient intra-abdominal pressures, and/or from a contributory 
factor such as a hiatal hernia. 
[0005] Prolonged acid re?ux can cause serious complica 
tions such as esophagitis, erosions, esophageal bleeding or 
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ulcers. In addition, chronic scarring caused by acid re?ux can 
cause narroWing or stricture in the esophagus. Some patients 
develop Barrett’s esophagus Which is a form of severe dam 
age to the esophageal lining. It is believed that Barrett’s 
esophagus is a precursor to esophageal cancer. 
[0006] As many as 20 million American adults suffer from 
moderate to severe GERD. For chronic GERD and heartburn, 
a physician may prescribe medications to reduce acid in the 
stomach, such as H2-blockers (cimetidine, famotidine, niZa 
tidine and ranitidine). Another form of drug therapy utiliZes a 
proton pump inhibitor (PPI) that inhibits an enZyme in the 
acid-producing cells of stomach from producing acid (ome 
preZole, lansopreZole). Yet another form of drug therapy 
includes motility drugs for quickening the emptying of stom 
ach contents (cisipride, bethanechol and metclopramide). 
The above-described drug therapies Will reduce acid re?ux 
thus reducing pain to the patient, but either have no impact on, 
or even increase alkaline re?ux Which can cause severe ero 

sions in the esophagus. Further there exists increasing evi 
dence that lifetime drug therapies can result in atrophic gas 
tritis in certain patients, Which is knoWn precursor to Barrett’s 
esophagus. 
[0007] Since GERD us caused by an anatomic (mechani 
cal) defect, certain surgeries are Well suited to correct the 
defect by effectively lengthening the LES and/ or increasing 
intraluminal pressures Within the LES to prevent acid re?ux. 
The leading surgical procedure is an endoscopic Nissen fun 
doplication, in Which the surgeon develops a fold (plication) 
in the fundus of the stomach and then Wraps and sutures the 
plication generally around the LES to increase intra-esoph 
ageal pressures therein. An endoscopic Nissen fundoplication 
is di?icult to perform and typically requires the use of several 
disposable surgical instruments that are expensive. An open 
surgery to accomplish a Nissen fundoplication also is pos 
sible but undesirable because it requires lengthy postopera 
tive recuperation and results in a long dis?guring upper 
abdominal incision. 
[0008] There is therefore a need for a neW therapies for 
treating GERD that offer mechanical or biomechanical solu 
tions to the anatomic defect that underlies gastro-esophageal 
re?ux. Preferably, such neW approaches to alleviate acid 
re?ux Will not rely on lifetime drug therapies Which do not 
correct the anatomic defect causing acid re?ux. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0009] The principal objects of this invention are to provide 
instruments and techniques for least invasive delivery of ther 
mal energy through a tissue surface to a targeted tissue vol 
ume to accomplish the controlled remodeling of the treated 
tissue, and may also be referred to as bulking tissue. The 
targeted tissues that can be treated in a “least invasive” man 
ner include, but not limited to, soft tissues in the interior of a 
body (in particular, collagenous tissues such as fascia, liga 
mentous tissue), collagen-containing Walls of vessels and 
organs, and anatomic structures having, supporting or con 
taining an anatomic lumen (e.g., esophagus, urethra) Such 
tissues hereafter may be referred to as “targeted” tissue vol 
umes or “target sites”. 
[0010] More particularly, the invention discloses tech 
niques and instruments that utiliZe radiofrequency (Rf) 
energy delivery to selectively injure cells and extracellular 
compositions (e.g., proteins) in a target site to induce a bio 
logical response to the injuryisuch biological response 
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including cell reproduction to an extent but more importantly 
the population of the extracellular space With collagen ?bers 
in a repair matrix. Thus, the controlled alteration or modeling 
of the structural and mechanical characteristics of a targeted 
tissue site is possible by synthesis of neW collagen ?bers (or 
“bulking effects”) therein. The above-described objects of the 
invention are enhanced by controlled manipulation of certain 
biophysical characteristics of the target tissue prior to the 
delivery of Rf energy to induce the injury healing process. 
Besides the synthesis of collagen matrices, another object of 
the invention is the acute shrinkage of native collagen ?bers in 
the targeted tissue volume. Such acute collagen shrinkage can 
cause tightening of a targeted tissue volume. 

[0011] The injury healing process in a human body is com 
plex and involves an initial in?ammatory response Which in 
collagenous tissues is folloWed by a subsequent response 
resulting in the population of neW (nascent) collagen in the 
extracellular space. A mild injury may produce only an 
in?ammatory reaction. More extensive tissue trauma invokes 
What is herein termed the injury healing response. Any injury 
to tissue, no matter Whether mechanical, chemical or thermal 
may induce the injury healing response and cause the release 
of intracellular compounds into the extracellular compart 
ment of the injury site. This disclosure relates principally to 
induction of the injury healing process by a thermally-medi 
ated therapy. The temperature required to induce the response 
ranges from about 40° C. to 70° C. depending on the targeted 
tissue and the duration of exposure. Such a temperature 
herein may be referred to as Tncs (temperature that causes 
“neW collagen synthesis”). The temperature needed to cause 
such injury and collagen synthesis is loWer than the tempera 
ture Tsc (temperature for acute “shrinkage of collagen”) in 
another modality of the method of the invention disclosed 
herein. 

[0012] In order to selectively injure a target tissue volume 
to induce the population of the extracellular compartment 
With a collagen matrix, “control” of the injury to a particular 
tissue is required. In this disclosure, a Rf energy source is 
provided to selectively induce the injury healing process. (It 
should be appreciated that other thermal energy devices are 
possible, for example a laser). In utiliZing an Rf energy 
source, a high frequency alternating current (e.g., from 100, 
000 HZ to 500,000 HZ) is adapted to ?oW from one or more 
electrodes into the target tissue. The alternating current 
causes ionic agitation and friction in the targeted tissue as the 
ions folloW the changes in direction of the alternating current. 
Such ionic agitation or frictional heating thus does not result 
from direct tissue contact With a heated electrode. 

[0013] In the delivery of energy to a soft tissue volume, 
IIE/R Where I is the intensity of the current in amperes, E is 
the energy potential measured in volts and R is the tissue 
resistance measured in ohms. In such a soft tissue volume, 
“current density” or level of current intensity is an important 
gauge of energy delivery Which relates to the impedance of 
the tissue volume. The temperature level generated in the 
targeted tissue volume thus is in?uenced by several factors, 
such as (i) Rf current intensity (ii) Rf current frequency, (iii) 
tissue impedance levels Within the targeted tissue volume, (v) 
heat dissipation from the targeted tissue volume, (vi) duration 
of Rf delivery, and (vii) distance of the targeted tissue volume 
from the electrodes. A subject of the present invention is the 
delivery of “controlled” thermal energy to a targeted tissue 
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volume With a computer controlled system to vary the dura 
tion of current intensity and frequency together, based on 
sensor feedback systems. 
[0014] In the initial cellular phase of injury healing, granu 
locytes and macrophages appear and remove dead cells and 
debris. In the in?ammation process, the in?ammatory exu 
date contains ?brinogen Which together With enZymes 
released from blood and tissue cells, cause ?brin to be formed 
and laid doWn in the area of the tissue injury. The ?brin serves 
as a hemostatic barrier and thereafter acts as a scaffold for 
repair of the injury site. Fibroblasts migrate and either utiliZe 
the ?brin as scaffolding or for contact guidance thus further 
developing a ?ber-like scaffold in the injury area. The ?bro 
blasts not only migrate to the injury site but also proliferate 
During this ?broplastic phase of cellular level repair, a extra 
cellular repair matrix is laid doWn that is largely comprised of 
collagen. Depending on the extent of the injury to tissue, it is 
the ?broblasts that synthesiZe the collagen Within the extra 
cellular compartment as a form of connective tissue (hereafter 
nascent collagen), typically commencing about 36 to 72 
hours after the injury. 
[0015] Thus, in the injury healing response, compound tis 
sues or organs are repaired by such ?brous connective tissue 
formation (or matrix formation). Such ?brous connective 
tissue is the single most prevalent tissue in the body and gives 
structural rigidity or support to tissues masses or layers. The 
principal components of such connective tissues are three 
?ber-like proteins-collagen, reticulin and elastin along With a 
ground substrate. The bio-mechanical properties of ?brous 
connective tissue and the repair matrix are related primarily to 
the ?brous proteins of collagen and elastin. As much as 25% 
of total body protein is native collagen. In repair matrix tissue, 
it is believed that nascent collagen is in excess of 50%. 
[0016] The unique properties of collagen are Well knoWn. 
Collagen is an extracellular protein found in connective tis 
sues throughout the body and thus contributes to the strength 
of the musculo-skeletal system as Well as the structural sup 
port of organs. Numerous types of collagen have been iden 
ti?ed that seem to be speci?c to certain tissues, each differing 
in the sequencing of amino acids in the collagen molecule. 
[0017] It has been previously recogniZed that collagen (or 
collagen ?bers as later de?ned herein) Will shrink or contract 
longitudinally When elevated in temperature to the range of 
60° C. to 80° C., herein referred to as Tsc. Portions of this 
disclosure relate to techniques for controlled shrinkage of 
collagen ?bers in the soft tissue, and more generally to the 
contraction of a collagen-containing tissue volume, (includ 
ing both native collagen and nascent collagen) for therapeutic 
purposes. 
[0018] Collagen consists of a continuous helical molecule 
made up of three polypeptide coil chains. Each of the three 
chains is approximate equal length With the molecule being 
about 1 .4 nanometers in diameter and 300 nm in length along 
its longitudinal axis in its helical domain domain (medial 
portion of the molecule). The spatial arrangement of the three 
peptide chains in unique to collagen With each chain existing 
as a right-handed helical coil. The superstructure of the mol 
ecule is represented by the three chains being tWisted into a 
left-handed superhelix. The helical structure of each collagen 
molecule is bonded to together by heat labile intermolecular 
cross-links (or hydrogen cross-links) betWeen the three pep 
tide chains providing the molecule With unique physical 
properties, including high tensile strength along With moder 
ate elasticity. Additionally, there exist heat stabile or covalent 
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cross-links between the individual coils. The heat labile 
cross-links may be broken by mild thermal effects thus caus 
ing the helical structure of the molecule to be destroyed With 
the peptide chains separating into individual randomly coiled 
structures. Such thermal destruction of the cross-links results 
in the shrinkage of the collagen molecule along its longitudi 
nal axis to up to one-third of its original dimension, in the 
absence of tension. 
[0019] A plurality of collagen molecules (also called 
?brils) aggregate naturally to form collagen ?bers that col 
lectively make up the a ?brous matrix. The collagen ?brils 
polymeriZe into chains in a head-to-tail arrangement gener 
ally With each adjacent chain overlapping another by about 
one-forth the length of the helical domain a quarter stagger 
fashion to form a collagen ?ber. Each collagen ?ber reaches a 
natural maximum diameter, it is believed because the entire 
?ber is tWisted resulting in an increased surface are that 
succeeding layers of ?brils cannot bond With underlying ?bril 
in a quarter-stagger manner. 

[0020] Thus, the present invention is directed to techniques 
and instruments for controlled thermal energy delivery to 
portions of a patient’s LES, in alternative therapies, either: 
[0021] a) to selectively injury cells and proteins in Walls of 
the LES to induce an injury healing response Which populates 
the extracellular compartment With a collagen ?ber matrix 
(“nascent collagen”) to bulk and alter the architecture and 
?exibility characteristics of tissue volumes Within Walls of the 
LES; or 
[0022] b) to, optionally, shrink either “native” collagen or 
“nascent” collagen in tissue volumes Within the Wall of the 
LES to further alter mechanical characteristics of the LES and 
increase intra-esophageal pressures. 
[0023] More in particular, the device of the present inven 
tion for “modeling” a collagen matrix in targeted tissue (or 
“bulking” targeted tissue) in Walls of the patient’s LES is 
fabricated as a ?exible bougie that carries thermal energy 
delivery means in its distal Working end. Typically an Rf 
source is connected to at least one electrode carried in the 
Working end. The Working end may carry a single electrode 
that is operated in a mono-polar mode or a plurality of elec 
trodes operated in either a mono-polar or bi-polar manner, 
With optional multiplexing betWeen various paired elec 
trodes. A sensor array of individual sensors also is carried in 
the Working end, typically including (i) thermocouples and 
control circuitry, and/or (ii) impedance-measuring circuitry 
coupled to the electrode array. 
[0024] A computer controller is provided, together With the 
feedback circuitry from the sensor systems, that is capable of 
full process monitoring and control of: (i) poWer delivery; (ii) 
parameters of a selected therapeutic cycle, (iii) mono-polar or 
bi-polar energy delivery, and (iv) multiplexing Rf delivery. 
The controller also can determine When the treatment is com 
pleted based on time, temperature, tissue impedance or any 
combination thereof. 
[0025] In a ?rst method of the invention, the device is 
introduced through the patient’s mouth until the Working end 
and electrode array is positioned Within the LES. The thera 
peutic phase commences and is accomplished under various 
monitoring mechanisms, including but not limited to (i) direct 
visualiZation, (ii) measurement of tissue impedance of the 
target tissue masses relative to the device, and (iii) utiliZation 
of ultrasound imaging before or during treatment. The phy 
sician actuates the pre-programmed therapeutic cycle for a 
period of time necessary to elevate the target tissue mass to 
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Tncs (temperature of neW collagen synthesis) Which is from 
45° C. to 60° C. depending on duration of energy delivery. 

[0026] During the therapeutic cycle, the delivery of thermal 
energy is conducted under full-process feedback control. The 
delivery of thermal energy induces the injury healing 
response Which thereafter populates the mass With an extra 
cellular collagen matrix and reduces the ?exibility of the LES 
over the subsequent several days and Weeks. The physician 
thereafter may repeat the treatment. 

[0027] In a second method of the invention, (either the 
initial or a subsequent therapeutic cycle) the delivery of Rf 
energy may be elevated to shrink collagen ?bers at a range 
between 600 C. to 80° C. to reach Tsc. The effect of such 
collagen shrinkage is to rigidify or bulk the treated tissue 
volumes in the Wall of the LES. 

[0028] Following an initial therapeutic cycle, the treatment 
can be repeated until the desired increase in intra-esophageal 
pressures is achieved. It is believed that such periodic treat 
ments (e.g., from 2 to 6 treatments over a period of several 
Weeks) may be best suited to treat the LES. 

[0029] The above-described modalities of (i) induced syn 
thesis of collagen in collagenous tissues, and (ii) shrinkage of 
collagen in collagenous tissues describe the effects on LES 
tissue volumes. These methods of treating the LES are 
de?ned herein by a particular temperature range that causes 
the exact cellular/extracellular effects in the targeted tissue 
volumes, and are intended to be inclusive of other descriptive 
terms that may be used to more generally characterize treat 
ments, such as tightening tissue, bulking tissue, fusing or 
fusion of collagenous tissues, creating scar tissue, sealing or 
Welding collagen-containing tissue, shrinking tissue and the 
like. The methods disclosed herein are not de?ned to include 
ablating tissue, Which occurs at higher temperature levels. 
[0030] In general, the present invention advantageously 
provides least invasive thermally-mediated techniques for 
increasing intraluminal pressures in a patient’s LES to pre 
vent gastro-esophageal re?ux. 
[0031] The present invention provides novel devices and 
techniques for thermally inducing an injury healing response 
to alter cellular/ extracellular architecture in the LES. 

[0032] The present invention provides techniques for ther 
mal induction of bulking of tissue volumes around a sphincter 
in an anatomic lumen. 

[0033] The present invention advantageously provides an 
electrode array fur delivering a controlled amount of Rf 
energy to a speci?c targeted tissue volume in the LES having 
a particular shape or pattern. 

[0034] The present invention provides an electrode array 
for delivering a controlled amount of Rf energy to a speci?c 
target collagen-containing tissue volume to achieve a con 
trolled contraction of the collagen ?bers therein. 
[0035] The present invention provides a novel device and 
technique for contraction of collagen ?bers around the lumen 
of an anatomic structure to reduce the dimension of the 
lumen. 

[0036] The present invention also provides an instrument 
and method in Which a bougie-type member has a Working 
channel to accommodate an endoscope, an accessory instru 
ment or for therapeutic agent delivery or suction. 

[0037] The present invention advantageously provides a 
device that is inexpensive and disposable. Additional advan 
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tages and features of the invention appear in the following 
description in Which several embodiments are set forth. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 is a perspective vieW of a Type “A” device 
and Rf energy source of the present invention. 

[0039] FIG. 2 is transverse sectional vieW of the device of 
FIG. 1 taken along line 2-2 of FIG. 1. 

[0040] FIG. 3 A is an enlarged perspective vieW of the 
Working end of the device of FIG. 1. 

[0041] FIG. 3B is transverse sectional vieW of the Working 
end of FIG. 3 A taken along line 3B-3B of FIG. 3A. 

[0042] FIG. 4 is a perspective vieW of an alternative 
embodiment of Working end similar to FIG. 3 A. 

[0043] FIGS. 5A-5F are vieWs ofa portion of the Wall ofa 
loWer esophageal sphincter (LES) shoWing various patterns 
of thermally-mediated treatments developed by various elec 
trode arrays. 

[0044] FIG. 6A is a vieW of an alternative embodiment of 
Working end similar to that of FIG. 3A. 

[0045] FIG. 6B is an alternative embodiment of Working 
end shoWing a Working channel. 

[0046] FIG. 6C is a block diagram of the Rf source of the 
invention including a computer controller. 

[0047] FIGS. 7A-7D are schematic vieWs of a method of 
thermally-mediated treatment of the LES utiliZing the device 
of FIG. 1; FIG. 7A being a vieW of positioning the Working 
end in the region of the LES; FIG. 7B being a vieW of expan 
sion of an optional balloon carried at the Working end; FIG. 
7C being a vieW of sectional vieW of the Working end taken 
along line 7C-7C of FIG. 7B shoWing the targeted tissue 
region; and, FIG. 7D shoWing the tissue dimensions folloW 
ing a thermally mediated therapy. 
[0048] FIGS. 8A-8B are vieWs of the Working end of a Type 
“B” of device for thermally-mediated therapies of the LES 
and its means of capturing the Wall of the LES for treatment. 

[0049] FIG. 9 is a vieW of the Working end of an alternative 
Type “B” devices similar to the device FIGS. 8A-8B. 

[0050] FIG. 10 is a vieW ofa portion ofthe Wall ofthe LES 
shoWing a method of treatment With a Type “B” device. 

[0051] FIG. 11A is a vieW of the Working end of another 
alternative Type “B” With rolling components. 
[0052] FIG. 11B is a vieW ofa portion ofthe Wall ofthe LES 
shoWing a method of treatment With the Working end of FIG. 
11A. 

[0053] FIG. 12A is a vieW of the Working end of yet another 
Type “B” device. 
[0054] FIG. 12B is a vieW ofa portion ofthe Wall ofthe LES 
shoWing a method of treatment With the Working end of FIG. 
12A. 

[0055] FIG. 13 A is a vieW of a Type “C” device system for 
thermally-mediated treatments of the LES. 

[0056] FIG. 13B is a vieW ofthe Working end ofa compo 
nent ofthe Type “C” system of FIG. 13A. 

[0057] FIG. 13C is a vieWs of an alternative Working end 
similar to that of FIG. 13B. 

[0058] FIG. 14 is a vieW of the Wall of the LES shoWing a 
method of treatment With the Type “C” system of FIG. 13A. 
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[0059] FIG. 15 is a vieW of the Working end of another Type 
“C” device 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

1. Type “A” Device for Thermally-Mediated LES 
Therapy 

[0060] By Way of example, FIG. 1 depicts LES treatment 
device 5 that is to be utiliZed for a thermally-mediated alter 
ation of the cellular/extracellular architecture of a loWer 
esophageal sphincter (LES) While at the same time siZing or 
gauging the lumen of the esophagus. More in particular, 
device 5 comprises elongate extension member 10 With 
proximal end 11 and Working end 15 With distalmost tip 16. 
Referring to FIGS. 1 and 2, extension member 10 has a 
generally cylindrical shape along longitudinal axis 17 With an 
overall length of approximately 60 to 90 centimeters. The 
cross-sectional dimension of extension member 10 Would 
typically range in diameters from #40 to #60 French for 
various patients having varied esophageal anatomies (but 
may be much smaller as described beloW for introduction 
through a Working channel of a ?exible gastroscope). 
[0061] The extension member 10 preferably is capable of 
bending in an approximately 1.0 cm radius (or less) and may 
comprise a ?exible plastic casing 18 With a high-density 
liquid, gel or other suitable ?exible core 19 inside the casing 
and the tapered tip. The device may compare in siZe and 
?exibility to a commercially available bougie that is adapted 
to push through an esophagus to enlarge the lumen, such as a 
bougie manufactured by Pilling Week, 420 DelaWare Drive, 
Fort Washington, Pa. 
[0062] In this Type “A” variant, an Rf energy source 40 is 
provided for delivering thermal energy to portions of the LES. 
The Rf energy source 40 may alternatively be replaced With a 
microWave source, or another knoWn source of thermal 
energy such as a laser. It further should be appreciated that 
other sources of energy such as ultrasound or high-energy 
focused ultrasound (HEFU) that are knoWn in the art may be 
utiliZed to cause thermally-mediated treatments of target sites 
in the LES. The Rf energy source 40 is detachably connected 
to extension member 10 by poWer cable 42. 
[0063] Referring to FIG. 3A, the Working end 15 carries at 
least one electrode in an electrode array 44, and preferably 
carries a plurality of Rfelectrodes 4511-4511 that are positioned 
in the surface 46 of Working end 15. FIGS. 1 and 3A shoW tWo 
exemplary electrodes 45a-45b arranged longitudinally in 
extension member 10 in a spaced relationship in surface 46. 
The electrodes 45a-45b shoWn in FIG. 3 may be operated in 
a mono-polar mode (With groundplate) but preferably are 
operated in a bi-polar mode to provide controlled energy 
delivery to achieve a particular temperatures betWeen the 
adjacent paired electrodes 4511-4519 in the Wall W of the LES 
proximate to the electrodes. The electrodes are of any suitable 
biocompatible conductive material Which conduct current to 
and from tissue around the LES in direct contact With elec 
trodes 4511-4519. 
[0064] Expansion means are preferably (but optionally) 
carried in Working end 15 for increasing the transverse 
dimension of the Working portion and for pressing any elec 
trodes 45a-45n securely against a Wall of the lumen of the 
LES. In?atable balloon 50 is capable of collapsed and in?ated 
conditions and is depicted in FIG. 1 (phantom vieW of in?ated 
condition) and FIGS. 3A and 3B in an in?ated condition. 














