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SYSTEMS AND METHODS FOR 
ENDOMETRIAL ABLATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 12/618,257 (Attorney Docket No. 
37646-707.201), ?led Nov. 13, 2009, the entire contents of 
which are incorporated herein in its entirety. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] The present invention relates to electrosurgical 
methods and devices for global endometrial ablation in a 
treatment of menorrhagia. More particularly, the present 
invention relates to applying radiofrequency current to 
endometrial tissue by means of capacitively coupling the 
current through an expandable, thin-wall dielectric member 
enclosing an ionized gas. 
[0004] A variety of devices have been developed or pro 
posed for endometrial ablation. Of relevance to the present 
invention, a variety of radiofrequency ablation devices have 
been proposed including solid electrodes, balloon electrodes, 
metalized fabric electrodes, and the like. While often effec 
tive, many of the prior electrode designs have suffered from 
one or more de?ciencies, such as relatively slow treatment 
times, incomplete treatments, non-uniform ablation depths, 
and risk of injury to adjacent organs. 
[0005] For these reasons, it would be desirable to provide 
systems and methods that allow for endometrial ablation 
using radiofrequency current which is rapid, provides for 
controlled ablation depth and which reduce the risk of injury 
to adjacent organs. At least some of these objectives will be 
met by the invention described herein. 
[0006] 2. Description of the Background Art 
[0007] US. Pat. Nos. 5,769,880; 6,296,639; 6,663,626; and 
6,813,520 describe intrauterine ablation devices formed from 
a permeable mesh de?ning electrodes for the application of 
radiofrequency energy to ablate uterine tissue. US. Pat. No. 
4,979,948 describes a balloon ?lled with an electrolyte solu 
tion for applying radiofrequency current to a mucosal layer 
via capacitive coupling. US 2008/097425, having common 
inventorship with the present application, describes deliver 
ing a pressurized ?ow of a liquid medium which carries a 
radiofrequency current to tissue, where the liquid is ignited 
into a plasma as it passes through ?ow ori?ces. US. Pat. No. 
5,891,134 describes a radiofrequency heater within an 
enclosed balloon. US. Pat. No. 6,041,260 describes radiof 
requency electrodes distributed over the exterior surface of a 
balloon which is in?ated in a body cavity to be treated. US. 
Pat. No. 7,371,231 and US 2009/054892 describe a conduc 
tive balloon having an exterior surface which acts as an elec 
trode for performing endometrial ablation. US. Pat. No. 
5,191,883 describes bipolar heating of a medium within a 
balloon for thermal ablation. US. Pat. No. 6,736,811 and 
US. Pat. No. 5,925,038 show an in?atable conductive elec 
trode. 

BRIEF SUMMARY 

[0008] The present invention provides methods, systems 
and devices for evaluating the integrity of a uterine cavity. The 
uterine cavity may be perforated or otherwise damaged by the 
transcervical introduction of probes and instruments into the 
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uterine cavity. If the uterine wall is perforated, it would be 
preferable to defer any ablation treatment until the uterine 
wall is healed. A method of the invention comprises introduc 
ing transcervically a probe into a patient’s uterine cavity, 
providing a ?ow of a ?uid (e.g., CO.sub.2) through the probe 
into the uterine cavity and monitoring the rate of the ?ow to 
characterize the uterine cavity as perforated or non-perfo 
rated based on a change in the ?ow rate. If the ?ow rate drops 
to zero or close to zero, this indicates that the uterine cavity is 
intact and not perforated. If the ?ow rate does not drop to zero 
or close to zero, this indicates that a ?uid ?ow is leaking 
through a perforation in the uterine cavity into the uterine 
cavity or escaping around an occlusion balloon that occludes 
the cervical canal. 
[0009] Embodiments herein provide a system for treating 
uterine tissue, comprising an expandable RF energy delivery 
surface for positioning in a uterine cavity; an RF source 
con?gured to deliver current across the surface; and an 
expandable member disposed adjacent the energy delivery 
surface and con?gured for positioning in and expanding in a 
cervical canal. 
[0010] The expandable member may be, for example, an 
in?atable balloon. The balloon may include a compliant wall 
or a non-complaint wall. In embodiments, the balloon has a 
longitudinal axis, and at least one longitudinal constraining 
element for constraining an expanded shape of the balloon. 
[0011] In further embodiments, the balloon is elongated, 
and a constraining element extends a substantial length of the 
balloon in an expanded shape. 
[0012] The balloon may be carried concentrically aron a 
portion of a support member carrying the RF energy delivery 
surface, and a constraint may be provided in the balloon for 
maintaining the balloon when expanded in use in a symmetric 
con?guration aron the support member. 
[0013] In embodiments, the balloon has a longitudinal axis, 
and includes at least two longitudinal in?ation chambers. The 
at least two longitudinal in?ation chambers may be separately 
expandable. 
[0014] In further embodiments, a manually operable in?a 
tion source is in ?uid communication with an in?ation cham 
ber of the balloon. 

[0015] In still more embodiments, a controller operated 
in?ation source is provided in ?uid communication with an 
in?ation chamber of the balloon. 

[0016] In still further embodiments, an indicator mecha 
nism is provided for indicating a leak in the balloon. The 
indicator mechanism may include at least one of a pressure 
sensor and a ?ow sensor. In embodiments, the indicator 
mechanism is coupled to a controller and a leak in the balloon 
disables the RF source to prevent the delivery of RF current to 
the energy delivery surface. 
[0017] The expandable member may include a mechani 
cally expandable structure. 
[0018] In embodiments, the at least two longitudinal in?a 
tion chambers are separately expandable. 
[0019] In embodiments, the energy delivery surface com 
prises a wall surrounding an interior chamber. The wall may 
include at least partly a dielectric. The wall may further 
include an electrode. The interior chamber may be ?uid-tight. 

[0020] In accordance with still further embodiments, a 
method of treating uterine tissue is provided, comprising 
expanding a RF energy delivery surface within a patient’s 
uterine cavity; expanding an expandable member in the 
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patient’s cervical canal; and activating an RF source con?g 
ured to deliver current across the surface to ablate endome 
trial tissue. 

[0021] In further embodiments, expanding the RF energy 
delivery surface comprises expanding a frame supporting the 
surface. Expanding the expandable member may include 
in?ating the member, or in?ating and circulating a ?uid 
through the member, as examples. 
[0022] Embodiments may additionally include monitoring 
the expanded condition of the expandable member. Monitor 
ing may include sensing pressure of a ?uid within the expand 
able member and/or sensing a ?ow of a ?uid within the 
expandable member. Embodiments provide disabling an 
electrosurgical energy source operatively coupled to the RF 
energy delivery surface if monitoring detects a leak in the 
expandable member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] In order to better understand the invention and to see 
how it may be carried out in practice, some preferred embodi 
ments are next described, by way of non-limiting examples 
only, with reference to the accompanying drawings, in which 
like reference characters denote corresponding features con 
sistently throughout similar embodiments in the attached 
drawings. 
[0024] FIG. 1 is a perspective view of an ablation system 
corresponding to the invention, including a hand-held elec 
trosurgical device for endometrial ablation, RF power source, 
gas source and controller. 

[0025] FIG. 2 is a view of the hand-held electrosurgical 
device of FIG. 1 with a deployed, expanded thin-wall dielec 
tric structure. 

[0026] FIG. 3 is a block diagram of components of one 
electrosurgical system corresponding to the invention. 
[0027] FIG. 4 is a block diagram of the gas ?ow compo 
nents of the electrosurgical system of FIG. 1. 
[0028] FIG. 5 is an enlarged perspective view of the 
expanded thin-wall dielectric structure, showing an expand 
able-collapsible frame with the thin dielectric wall in phan 
tom view. 

[0029] FIG. 6 is a partial sectional view of the expanded 
thin-wall dielectric structure of FIG. 5 showing (i) translat 
able members of the expandable-collapsible frame a that 
move the structure between collapsed and (ii) gas in?ow and 
out?ow lumens. 
[0030] FIG. 7 is a sectional view of an introducer sleeve 
showing various lumens of the introducer sleeve taken along 
line 7-7 of FIG. 6. 

[0031] FIG. 8A is an enlarged schematic view of an aspect 
of a method of the invention illustrating the step introducing 
an introducer sleeve into a patient’s uterus. 

[0032] FIG. 8B is a schematic view of a subsequent step of 
retracting the introducer sleeve to expose a collapsed thin 
wall dielectric structure and internal frame in the uterine 
cavity. 
[0033] FIG. 8C is a schematic view of subsequent steps of 
the method, including, (i) actuating the internal frame to 
move the a collapsed thin-wall dielectric structure to an 
expanded con?guration, (ii) in?ating a cervical-sealing bal 
loon carried on the introducer sleeve, and (iii) actuating gas 
?ows and applying RF energy to contemporaneously ionize 
the gas in the interior chamber and cause capacitive coupling 
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of current through the thin-wall dielectric structure to cause 
ohmic heating in the engaged tissue indicated by current ?ow 
paths. 
[0034] FIG. 8D is a schematic view of a subsequent steps of 
the method, including: (i) advancing the introducer sleeve 
over the thin-wall dielectric structure to collapse it into an 
interior bore shown in phantom view, and (ii) withdrawing the 
introducer sleeve and dielectric structure from the uterine 
cavity. 
[0035] FIG. 9 is a cut-away perspective view of an altema 
tive expanded thin-wall dielectric structure similar to that of 
FIGS. 5 and 6 show an alternative electrode con?guration. 
[0036] FIG. 10 is an enlarged cut-away view of a portion of 
the expanded thin-wall dielectric structure of FIG. 9 showing 
the electrode con?guration. 
[0037] FIG. 11 is a diagram of a radiofrequency energy 
delivery apparatus and method corresponding to the inven 
tion. 
[0038] FIG. 12 is a schematic view of the working end of 
the ablation device of FIGS. 1-2 depicting three outlines of 
the expandable working end in a range of slightly-expanded 
to fully-expanded positions. 
[0039] FIG. 13A is a schematic representation of an indi 
cator mechanism in the handle of the ablation device of FIGS. 
1-2 for indicating a ?rst degree of expansion of the dielectric 
structure in a range shown in FIG. 12. 
[0040] FIG. 13B is a schematic representation of the indi 
cator mechanism of FIG. 13A indicating a second the degree 
of expansion of the dielectric structure. 
[0041] FIG. 14 is a perspective view of an alternative work 
ing end of an ablation device similar to that of FIG. 9 with a 
cut-away view of a cervical sealing balloon. 

DETAILED DESCRIPTION 

[0042] In general, an electrosurgical ablation system is 
described herein that comprises an elongated introducer 
member for accessing a patient’s uterine cavity with a work 
ing end that deploys an expandable thin-wall dielectric struc 
ture containing an electrically non-conductive gas as a dielec 
tric. In one embodiment, an interior chamber of the thin-wall 
dielectric structure contains a circulating neutral gas such as 
argon. An RF power source provides current that is coupled to 
the neutral gas ?ow by a ?rst polarity electrode disposed 
within the interior chamber and a second polarity electrode at 
an exterior of the working end. The gas ?ow, which is con 
verted to a conductive plasma by an electrode arrangement, 
functions as a switching mechanism that permits current ?ow 
to engaged endometrial tissue only when the voltage across 
the combination of the gas, the thin-wall dielectric structure 
and the engaged tissue reaches a threshold that causes capaci 
tive coupling across the thin-wall dielectric material. By 
capacitively coupling current to tissue in this manner, the 
system provides a substantially uniform tissue effect within 
all tissue in contact with the expanded dielectric structure. 
Further, the invention allows the neutral gas to be created 
contemporaneously with the capacitive coupling of current to 
tissue. 
[0043] In general, this disclosure may use the terms 
“plasma,” “conductive gas” and “ionized gas” interchange 
ably. A plasma consists of a state of matter in which electrons 
in a neutral gas are stripped or “ionized” from their molecules 
or atoms. Such plasmas can be formed by application of an 
electric ?eld or by high temperatures. In a neutral gas, elec 
trical conductivity is non-existent or very low. Neutral gases 


















