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(57) ABSTRACT 

This invention relates generally to apparatus and methods for 
tightening tissue of the female genitalia by heating targeted 
connective tissue with radiant energy, while cooling the 
mucosa! epithelial surface over the target tissue to protect it 
from the heat. Embodiments include a treatment tip that com­
prises both an energy delivery element and a cooling mecha­
nism. As the treatment tip contacts the epithelial mucosa, the 
tip cools the mucosa by contact, and delivers energy thought 
the epithelium to the underlying tissue, thereby creating a 
reverse thermal gradient. The effect of the applied heat is to 
remodel genital tissue by tightening it. Such remodeling may 
include a tighter vagina and a tighter introitus. The tightening 
may be a consequence of thermal denaturation of collagen as 
well as a longer term healing response in the tissue that 
includes an increased deposition of collagen. 
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VAGINAL REMODELING DEVICE AND 
METHODS 

RELATED APPLICATIONS 

2 
problems, for which surgical options are available. Some 
consequences may include sexual aspects, as may follow 
from excessive loosening of the vagina and its opening, the 
introitus. Such loosening typically occurs with the first vagi-

This patent application claims priority to U.S. Provisional 
Application No. 60/7 43,247, of Parmer, filed on Feb. 7, 2006, 
entitled "Vaginal rejuvenation treatment device and meth­
ods", the disclosure of which is incorporated by reference. 

5 nal delivery, and the loosening tends to increase with subse­
quent vaginal deliveries. This effective of looseness in this 
region may include decreased pressure and friction during 
intercourse, and as a consequence, decreased sexual pleasure 
for women and their conjugal partners. Some surgical options 

FIELD OF THE INVENTION 

This invention relates generally to a method and apparatus 
for remodeling tissue of the vagina and vulva, such as by the 
application of radiant energy. 

10 can be exercised in an attempt to alleviate these problems, but 
surgical approaches can bring with them a risk of scarring that 
is entirely counterproductive with regard to the desired result. 
More generally, these surgical approaches are not highly 
popular because of the risks associated with an invasive pro-

15 cedure, in a sensitive area, especially when such procedures 
are considered medically optional. 

BACKGROUND There is a need for effective approaches to treating a loose 
vagina and introitus with a non-invasive procedure; accord­
ingly, the object of the present invention to provide apparatus 

20 and method for corrective or restorative remodeling of the 
mucosa! surfaces of the vagina, introitus, and vulva. 

The vagina is made up of three layers, a mucosa of stratified 
squamous epithelial tissue, the submucosa or lamina propria 
containing vascularized connective tissue and a deeper mus­
cularis, containing smooth muscle. Collagen molecules are 
produced by cells resident in the these tissues which synthe­
size three polypeptide chains that wrap around one another to 
form a triple helix. Collagen is a major type of fibrous protein 25 

that is a basic structural element of connective tissue, tendon, 
cartilage, and bone. Each of the collagen chains is approxi­
mately 1000 amino acid units in length, with glycine recur­
ring regularly every third unit, and with praline and hydrox­
yproline recurring very frequently. Cross-linking occurs 30 

between the sides, not the ends, of collagen molecules and is 
coupled with the amino acid composition to give collagen its 
great strength. Collagen tissue tightening takes place in a 
direction parallel to an axis of collagen fibers. 

The phenomenon of thermal contraction of collagen begins 35 

with a denaturation of the triple helix of the collagen mol­
ecule. Partial denaturation of collagen tissue results in a con­
traction of the collagen-rich spaces and provides a "tighten­
ing" effect on the overlaying tissue. Patents relevant to 
aspects of collagen denaturation and exploitation of this for 40 

medical or cosmetic purposes include U.S. Pat. No. 5,919, 
219 to Knowlton for "Method for Controlled Contraction of 
Collagen Tissue Using RF Energy" and U.S. Pat. No. 5,755, 
753 to Knowlton for "Method for Controlled Contraction of 
Collagen Tissue"; and U.S. Pat. No. 5,143,063 to Fellner for 45 

"Method of Removing Adipose Tissue". 
Further patents and published patent applications include 

U.S. Pat. No. 6,350,276 to Knowlton for "Tissue Remodeling 
Apparatus Containing Cooling Fluid"; U.S. Pat. No. 6,387, 
380 to Knowlton for "Apparatus for Controlled Contraction 50 

of Collagen Tissue"; U.S. Pat. No. 6,425,912 to Knowlton for 
"Method and Apparatus for Modifying Skin Surface and Soft 
Tissue Structure"; U.S. Pat. No. 6,453,202 to Knowlton for 
"Apparatus for Tissue Remodeling"; U.S. Pub 2002/0049483 
to Knowlton for "Fluid Delivery Apparatus"; U.S. Pub 2003/ 55 

02123 93 to Know !ton for "Handpiece with RD Electrode and 
Non-Volatile Memory"; U.S. Pub 2003/0236487 to Knowl­
ton for "Method for Treatment of Tissue with Feedback"; and 
U.S. Pub 2004/0000316 to Knowlton for "Methods for Cre-
ating Tissue Effect Utilizing Electromagnetic Energy and a 60 

Reverse Thermal Gradient". 

SUMMARY OF THE INVENTION 

Embodiments of the invention include an apparatus for 
remodeling target tissues, including the lamina propria and 
the muscularis, underlying the mucosa! epithelium of a 
female genital tissue. The apparatus comprises a hand piece 
and a treatment tip, the hand piece further supported a by 
comprehensive upstream electronic system. Embodiments of 
the treatment tip comprise a connector portion, which con-
nects the tip to the hand piece, a midsection, typically nar­
rowed, and a distal portion that comprises an energy delivery 
element. The treatment tip further comprises a housing that 
defines an internal space. The internal space accommodates a 
cooling system, with a lumen for conveying a refrigerating 
fluid, and nozzles, which are adapted to spray refrigerant on to 
the internal side of the energy delivery element thereby cool­
ing it, such the cooled, in turn, cooling a genital mucosa! 
epithelial surface on contact. 

The types of energy delivery element may include a radio f­
requency, microwave, or ultrasound delivery embodiments. 
Some particular embodiments include capacitively coupled 
RF electrodes, which may by monopolar or bipolar. Monopo­
lar RF electrode-based embodiments may comprise a con­
ductive pad to serve as a return electrode. Bipolar RF-based 
embodiments may include one or more pairs of electrodes. 
The electrodes may further comprise thermal sensors that 
provide feedback control based on local temperature, and 
may further comprise EEROM chips that identify the treat­
ment tip type or convey configuration parameters of the elec-
trode to the hand piece, or to the larger electronic system. 

The energy delivery element and the treatment tip as a 
whole are adapted to make optimal contact with the genital 
epithelial surface, when contact and capacitive coupling is 
occurring between the tip and an epithelial contact site. By 
optimal contact is meant a contact that best allows a delivery 
of energy into the target tissue that is broadly uniform across 
the surface of the contact site, notably without significant 
distortion along the edges of the contact site. Non-uniform 
delivery of energy does not serve the remodeling process 
well, and further may risk damage to the mucosa! epithelium. 
These adaptive configurations include a sidemounted con­
figuration of the energy delivery element, the face of the 

The vaginal tissue of women is stretched during vaginal 
child birth; at least some of the effects of the stretching are 
permanent and many women have long term medical conse­
quences. Some consequences include physical problems, 
such as uterine prolapse, cystoceles, urethroceles, enteroce­
les, rectoceles, stress urinary incontinence, bowel movement 

65 energy delivery element being substantially parallel with 
respect to the linear axis of the treatment tip. Other adaptive 
configurations include a narrowed mid-section of the tip 
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proximal to the distal portion. This configuration allows the 
energy delivery element at the distal portion of the tip to 
project outward or forward from its surrounding support 
structure, thereby allowing the contact between the energy 
delivery element and the mucosa! epithelium to be more 5 

accurate, deliberate, and visible, and for the level of contact­
ing pressure to be better controlled by the physician. 

Further, the dimensions and configuration of the energy 
delivery element are adapted to the optimize contact, particu­
larly with the vaginal wall. The width of the energy delivery 10 

element is between 0.75 and 1.25 cm. Such a width is suffi-
cient to engage the curved wall of the vagina in a manner that 
is sufficiently flat and parallel that the quality of contact 
across the face of the energy delivery element is substantially 
equal, without increased pressure, closer contact, or distor- 15 

tion along the edges of the element. Such a close contact 
allows for a uniform delivery of energy into the underlying 
target tissue. In some embodiments, the face of the energy 
delivery element is radially curved (with respect to the lon­
gitudinal axis of the tip) within the width of the element so as 20 

to create an arc of up to 30 degrees. Such curvature is also 
adapted to make parallel contact with the vaginal wall. An 
element of about 1 cm width, per embodiments of the inven­
tion, requires about 10 contact sites to radially treat a 300 
degree arc inside a vagina, thus a 30 degree arc provides for a 25 

good fit against the curve of the vaginal wall and thereby 
provides a uniform delivery of energy into the target tissue. 

In typical embodiments, the length of the energy delivery 
element is about 1 to about 3 cm in length, in other embodi­
ments it may be as long as about 4 cm. This is a length well 30 

adapted to treating the lower aspect of the vagina, wherein 
treatment by the method comprises contacting the vaginal 
epithelium in a region that extends from the introitus inward 

4 
arc between 11 o'clock and 10 o'clock because the practice of 
this invention is not directed toward tissue in the vicinity of 
the urethra. 

Embodiments of the method include heating the target 
zone with radiant energy, typically radiofrequency (RF) 
energy, but other embodiments may use microwave or ultra­
sound energy. The method includes contacting the mucosa! 
epithelium with a treatment tip that has an energy delivering 
element and a cooling mechanism. By delivering energy to 
the tissue while cooling the epithelial surface, a reverse ther­
mal gradient is created. The RF energy penetrates through the 
cooled epithelium and into the underlying target tissue, and 
heats the tissue. 

A zone of tissue that is heated within the target tissues to a 
threshold level, i.e., to a therapeutic temperature that causes 
remodeling is termed a therapeutic zone. Not all tissue within 
the target tissue necessarily reaches this threshold level of 
heat. In some cases, cooling from the treatment tip may pen­
etrate into the target tissue, and in this situation, the presence 
of cooled tissue may have an effect on the therapeutic zone, by 
moving it deeper within the target tissue, for example, or by 
constraining its volume. 

Energy delivered from the treatment tip may heat the target 
tissue to a temperature as high as about 80 degrees C. In some 
embodiments, therapeutic temperature may range between 
about 45 degrees C. and about 80 degrees C. In other embodi-
ments, the therapeutic temperature may range between about 
50 degrees C. and about 75 degrees C. In still other embodi­
ments, the therapeutic temperature may range between about 
55 degrees C. and about 70 degrees C. Heating is a process 
subject to feedback control during a treatment procedure, so 
as to keep the temperature within a predetermined tempera­
ture range. Feedback may be provided by one or more ther­
misters (thermal sensors) or impedance monitors. The treat­
ment tip may cool the epithelium to a temperature between 
about 0 degrees C. and about 10 degrees C. A reverse thermal 
gradient, accordingly may be represented a low temperature 
of between about 0 degrees C. and about 10 degrees C. at the 
mucosa! epithelium, and a high temperature of between 45 

to a position about 3 to 4 cm inward from the introitus. In 
some embodiments of the invention, the method can by prac- 35 

ticed with a single row of parallel contact sites immediately 
inside the introitus. In other embodiments, the method may 
include deeper rows, or rows that overlap an initial row, while 
keeping the contact sites within the lower portion of the 
vagina. 40 degrees C. and about 80 degrees C. in the target tissue. During 

a typical procedure, according to embodiments of the inven­
tion, any period of heating is accompanied by cooling; how­
ever cooling may also precede heating, and follow heating. 

Embodiments of the invention include methods for remod­
eling a therapeutic zone of tissue within a target tissue of 
female genitalia. The target tissue lies immediately beneath 
the mucosa! epithelium of genital tissues, and includes the 
lamina propria, a connective tissue that includes collagen in 
the extracellular space, and the muscularis, which includes 
smooth muscle. The target zone of embodiments of the inven­
tion does not include deeper tissue, such as endopelvic fascia. 

The anatomical areas of the female genitalia treated by 
embodiment of the invention include the vulva and the 
vagina, and the introitus, the opening of the vagina. The vulva 
includes tissue radiating outward from the introitus to Hart's 
line, where mucosa! epithelium gives way to skin on the outer 
surface of the labia minora. With more specific regard to the 
vagina, embodiments of the method comprise treating the 
lower portion of the vagina, a portion extending from the 
introitus to a location from about 2 cm to about 4 cm inward 
from the introitus, in other embodiments the location may 
extends inward as far as about 6 cm. With regard to the 
circumference of the inner wall of the vagina, a clock-position 
reference scheme is helpful. The urethra lies next to the ante­
rior wall of the vagina, the location of the vaginal wall nearest 
the urethra and urethral opening may be considered 12 
o'clock. With this reference point, the target tissue of embodi­
ments of the invention include the approximately 300 degree 
arc between 1 o'clock and 11 o'clock. Embodiments of the 
invention do not include treating the approximately 60 degree 

Methods of treatment comprise contacting the treatment 
45 tip to a contact site on the mucosa! epithelium. The contact 

site conforms to the dimensions of the treating surface of the 
treatment tip. During the course of a single treatment, as for 
example would occur to a visit to a medical office, typically a 
plurality of contact sites are treated. During a procedure, a 

50 single contact site may be contacted multiple times. The 
sUlllilled total of mucosa! contact sites comprises a treatment 
area. Such an area, comprising multiple contact sites may be 
recorded on a grid. The method may be applied on more than 
one occasion; a patient may return to her physician at a later 

55 date when the effects of a previous treatment may be evalu­
ated and a treatment repeated. The treatment areas of the 
separate procedures may be the same, be different, or overlap. 

Remodeling genital tissue, per embodiments of the inven­
tion may include heat-denaturing collagen within collagen-

60 rich areas in the target tissues. Inasmuch as the overlaying 
mucosa! epithelium is cooled by the method, it does not get 
heated, and is substantially unaffected by the method. 
Remodeling of target tissue within the therapeutic zone may 
occur substantially during the time when the tissue is being 

65 heated. Remodeling may also occur substantially after the 
heating has occurred, for example days or weeks later. Such 
remodeling comprises biological healing responses to the 



US 8,961,511 B2 
5 

stress of heating, and such responses may include the depo­
sition of new collagen. Whether by denaturation of existing 
collagen, or by later deposition of new collagen, the effect of 
remodeling on the tissue is generally one of tissue contraction 

6 
others cited in the background, all incorporated by this refer­
ence, but include novel features in the apparatus and methods 
that are configured and adapted to particulars of the female 

or tightening. Thus, embodiments of invention comprise 5 

tightening the vagina and the introitus. The effect of vaginal 
childbirth on the vagina and introitus is a loosening of these 
tissues. Inasmuch as the method comprises tightening these 
tissues, the method has a rejuvenating effect in that it remod-

genital treatment site, the mucosa! epithelium contacted by 
the present apparatus, and the underlying target tissue that is 
remodeled according to aspects of the invention. FIG. 1 
shows an apparatus 1, which comprises a hand piece 2 and a 
treatment tip 10. The hand piece 2 is adapted to be held by an 
operator, such as a physician, and may include connections to 
a larger supporting system (not shown), or, in some embodi­
ments, it may be operable as self-sufficient independent 

els the tissue toward the conformation it had prior to having 10 

experienced vaginal childbirth. 
device. FIG. 1 shows the connector portion 15 of the shaft of 
the treatment tip, the narrow midsection 24, and the distal 
portion 28, which includes the energy delivery element 30. 

INCORPORATION BY REFERENCE 

All publications and patent applications identified herein 15 

are incorporated by reference to the same extent as if each 
individual publication or patent application was specifically 
and individually indicated to be incorporated by reference. 

FIGS. 2-5 provide various views of the treatment tip. FIG. 
2 provides an exposed view from a perspective proximal to 
the tip, FIG. 3 is an exposed view from a side perspective, and 
FIG. 4 is a frontal view directed toward the energy delivery 
element, exposed so as to reveal the nozzles directly below the 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features of the invention are set forth with par­
ticularity in the appended claims. A better understanding of 
the features and advantages of the present invention will be 
obtained by reference to the following detailed description 
that sets forth illustrative embodiments, in which the prin­
ciples of the invention are utilized, and the accompanying 
drawings. 

FIG. 1 is a perspective view of an apparatus for applying 
radiant energy to the target tissue while cooling the epithe­
lium in orderto remodel genital tissue, shown are a hand piece 
and a connected treatment tip. 

FIG. 2 is an exposed perspective view of a treatment tip 
embodiment. 

FIG. 3 is an exposed side view of a treatment tip embodi­
ment. 

FIG. 4 is frontal cutaway view of the treatment tip, showing 
cooling nozzles that underlay the energy delivery element 
that contacts the epithelium 

20 energy delivery element. FIG. 5 shows embodiments of the 
treatment tip that vary with respect to the type of energy 
delivery element (i.e., radiofrequency electrodes, variously 
monopolar, a bipolar pair, and multiple biopolar pairs). The 
treatment tip 10, depicted in greater detail in FIGS. 2-5 

25 includes a housing 26, a connector portion 15, and an energy 
delivery element 30, which receives input through wire 31 
(FIG. 3). The treatment tip as a whole is designed as a quick 
connect/disconnect unit with respect to its attachment to the 
base hand piece 2. The connection of the treatment tip 10 to 

30 the hand piece 2 is by way of the connector portion 15 of the 
treatment tip. The housing 26 defines an interior space 29 
which extends forward from the connector portion 15 to the 
distal end 28 of the treatment tip. The energy delivery element 
30 is side-mounted with respect to the linear axis of the tip, 

35 configured to face outward on a side on the distal portion 28 
of the tip. By a side-mount, or by mounted so as to face a side 
of the treatment tip, it is meant that the energy delivery ele­
ment 30 is configured to be approximately parallel to the 
linear axis of the shaft 20. 

FIG. 5 shows frontal views of the treatment tip embodi- 40 

ments with (A) a single monopolar electrode, (B) a single 
bipolar of electrodes, and (C) multiple pairs of bipolar elec­
trodes. 

Between the connector portion 15 and the distal portion 28 
of the tip is narrowed mid-section mid-portion 24, such nar­
rowing or tapering on the same side as that which the energy 
delivery element 30 faces (narrowing may occur generally in 
the midsection 24, but embodiments typically include the FIG. 6 shows front perspective views of two embodiments 

of a treatment tip, treatment side facing up, where FIG. 6A 
shows an electrode with a flat surface, and FIG. 6B shows an 
electrode with a curved surface. 

FIG. 7 is a schematic view of female genitalia depicting the 
mucosa! epithelial surfaces that overlay the target tissue, as 
well as an orienting clock to provide a circumferential refer­
ence scheme for the vagina wall. 

FIG. 8 shows a treatment tip contacting a genital epithelial 
mucosa! surface and the underlying target tissue including the 
lamina propria and the muscularis. 

FIG. 9 depicts (FIG. 9A) a treatment area of a mucosa! 
epithelium comprising multiple contact sites, and (FIG. 9B) a 
representation of the treatment area as a mapping grid. 

DETAILED DESCRIPTION OF THE INVENTION 

Apparatus 
Embodiments of the present invention include an apparatus 

and method for remodeling female genital tissue by applying 
heat to a target tissue underlying the surface mucosa! epithe­
lium, while cooling the surface epithelium itself. The appa­
ratus and methods build on those of prior art such as those 
described by Knowlton, including US 2004/0000316, and 

45 narrowing at least on the same side as the energy delivery 
element). The side-mounted configuration of the energy 
delivery element 30 and the tapered section 24 of the tip both 
are adapted to optimize the contact of the energy delivery 
element to the epithelial surfaces of the female genitalia, in 

50 particular to those of the vagina. Details of the female geni­
talia are described further below. For the purpose of describ­
ing the advantage of a side placement 22 and the tapered 
section 21 of the shaft, of the canal-like aspect of vagina and 
entry into it with an instrument that engages the side of the 

55 canal are considered. An elongate structure best suited for 
entry into the vagina, and to make a substantially flat or 
surface-to-surface parallel contact with the side of the vagina, 
a side mounted energy delivery unit is advantageous. An 
advantage conferred by parallel contact is that contact pres-

60 sure is distributed equally across the contact area, with no 
pressure biased against any side of the contact site. With such 
a uniformly pressured contact occurring, so too is energy 
uniformly directed to underlying target tissue. The narrow 
mid-section 24 of the shaft further provides a functional 

65 advantage to the tip 10 in that it allows the energy delivery 
element 30 at the distal portion 28 of the tip to project forward 
from the body of the shaft, such projection allowing the 
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physician operating the apparatus to make contact to epithe­
lium with appropriate pressure, to make the contact more 
discrete, to make the contacting flat, and to better visualize the 
contact. 

The overall length of the treatment tip 10, from the base of 
the connector portion 15 to the foremost point of the distal 
portion 28 is designed such that the side mounted energy 
delivery element 30 reaches the innermost region of the 
vagina that is treated by the tip. Accordingly, embodiments of 
the tip may have an overall length of between about 2.75 
inches and 4.25 inches. Particular embodiments have an over­
all length of between about 3 inches and about 4 inches. Still 
more embodiments have an overall length of between about 
3.25 inches and about 3.75 inches. This overall length is 
appropriate for providing the treatment tip access the lower 
portion of a gently unfolded vagina. 

The energy delivery element 30 also has dimensions 
advantageously adapted to making appropriately flat contact 
with the vaginal wall. The width of the element, an RF elec­
trode in typical embodiments, in some embodiments is 
between about 0.7 cm and about 1.3 cm. In other embodi­
ments, the width is between about 0.8 cm and about 1.2 cm. In 
still other embodiments, the width is between about 0.9 cm 
and about 1.1 cm. In some embodiments, the length of the 
energy delivery element 30 is between about 2 and about 3 
cm. In other embodiments, the length is between about 2.25 
cm and about 2.75 cm. The constraints on the length are 
related to the advantageous aspect of being able to make 
contact at particular sites on the mucosa! epithelium, to avoid 
contact with other sites, deeper in the vagina, where it is not 
desired to make contact, and generally to make contact dis­
cretely and efficiently at the desired treatment area. The 
method of treatment typically comprises treating the vagina at 
a point no deeper than about 3.5 cm in from the introitus. The 
constraints on the width of the energy delivery element 
related, as described above, to the desirability of being able to 
make a substantially flat contact with the inner aspect of a 
curved surface. By constraining the width of the contact site, 
an increased pressure or closeness of contact that could occur 
along lengthwise edges is minimized. 

In embodiments depicted to this point, the energy delivery 
element has had a flat configuration. FIG. 6 shows another 
embodiment of the treatment tip 10, where the energy deliv­
ery element 30 takes a curvilinear form. In other embodi­
ments the energy delivery element comprises a curved surface 
such it includes a curvature radially with respect to the linear 
axis while remaining parallel to the linear axis, the form 
representing an arc of a cylinder. FIG. 6A shows a treatment 

8 
background structure, rather than being in contiguous plane 
with surrounding structure, ( 4) the surface dimensions of the 
energy delivery element, particularly the width, which allow 
for substantially flat contact with the vaginal wall in the case 

5 of a flat energy delivery element 30, and (5) in the case of 
embodiment with a curved energy delivery element, a par­
ticularly close fit between the energy delivery element and the 
vaginal wall is achievable. All such enumerated features con­
tribute to a uniformly-distributed contact between the energy 

1 o delivery surface and the mucosa! epithelium, such uniform fit 
diminishes the likelihood of edge-biased contact that could 
harm the epithelium, and affirmatively promotes uniform dis­
tribution of energy across the area of site where the energy 
delivery element contacts the epithelium and through which 

15 energy radiates into the underlying target tissue. Uniformity 
in flux across a surface area promotes an advantageous uni­
formity, consistency, and predictability in the remodeling 
response. Further, and equally important, small variation in 
flux also minimizes occurrence of damage, either to the epi-

20 thelium or the target tissue, that can occur when large excur­
sions in energy flux include, as they inevitably do, areas 
which receive high rates of energy flux. 

As seen in FIGS. 2 and 3, the interior space 29 of the tip 
accommodates a cooling system to cool the energy delivery 

25 element, which comprises a cooling lumen 54 for conveying 
cooling fluid 52 to nozzles 56. The cooling fluid typically 
comprises a refrigerant, as exemplified by 1,1,1,2-tetrafluo­
roethane (R 134A), which is stored in a reservoir (not shown) 
under pressure, and conveyed through a lumen 54 to nozzles 

30 56. The nozzles are configured within the interior space 29 in 
the distal portion 28 or the tip 10 under the inner surface of the 
energy delivery element 30. On release of the refrigerant from 
the nozzles, it sprays onto the interior surface and cools the 
element as the refrigerant undergoes a liquid to gas transition. 

35 The exterior surface of the energy delivery element, when in 
contact with an epithelial mucosa! surface as during the prac­
tice of method embodiments of the invention, cools the epi­
thelial surface upon such contact. This surface cooling pre­
vents the build up of heat on the mucosa! surface, the energy 

40 being delivered by the delivery element passes through the 
mucosa! surface and into the underlying tissue targeted by the 
invention, which is then heated. 

The energy delivery element 30 may be any of an RF 
electrode, a microwave emitter, or an ultrasound emitter. 

45 Embodiments that include an RF electrode will be described 
in some detail. The RF electrode, in some embodiments, is a 
capacitive electrode, which capacitively couples to the 
mucosa! epithelium. The RF electrode, without limiting the 
scope of the invention, may have a thickness in the range of 
about 0.01 to about 1.0 mm. 

The RF electrode 30 has a conductive portion 35 facing the 
interior space 29 within the treatment tip, and a dielectric 
portion 36 facing the exterior of the tip. Conductive portion 
35 comprises a metal, exemplary metals including copper, 

tip embodiment where the energy delivery element is flat, 
while the embodiment in FIG. 6B has a curved surface, the 50 

curve being radial with respect to the linear axis of the tip. The 
arc of the curvature may be as large as approximately 30 
degrees. Some embodiments may include a curvature of 
about 30 degrees. This 30 degrees of curvature is adapted to fit 
the curvature of the vaginal wall. 55 gold, silver, and aluminum. Dielectric portion 36 may com­

prise a variety of different materials including, by way of 
example, polyimide, Teflon (RTM) and the like, silicon 
nitride, polysilanes, polysilazanes, polyimides, Kapton and 

Accordingly, various configurational and dimensional 
aspects of the treatment tip 10 and the energy delivery ele­
ment 30 are advantageous for the method of remodeling 
genital tissue. These features are particularly suited for treat­
ing the vaginal wall, but also are appropriate for treating 60 

mucosa! epithelial surfaces of female genitalia outside the 
vagina. As described above, these features include (1) the 
side-facing orientation of the energy delivery element with 
respect to the linear axis of the treatment tip and its shaft, (2) 
the overall length of the treatment tip from its proximal end to 65 

the distal end, (3) the narrow portion 24 of the tip which 
allows the energy delivery element to project forward from a 

other polymers, antenna dielectrics and other dielectric mate­
rials well known in the art. Other exemplary dielectric mate­
rials include polymers such as polyester, silicon, sapphire, 
diamond, zirconium-toughened alumina (ZTA), alumina and 
the like. Dielectric portion 36 covers the conductive portion 
35, and is disposed between conductive portion 35 and the 
patient's tissue during treatment. In another embodiment, RF 
electrode 30 is made of a composite material, including but 
not limited to gold-plated copper, copper-polyimide, silicon/ 
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silicon-nitride and the like. In one embodiment, conductive 
portion 35 adheres to dielectric portion 36 which can be a 
substrate with a thickness, by way of example and without 
limitation, of about 0.001". This embodiment is similar to a 
standard flex circuit board material commercially available in 5 

the electronics industry. In this embodiment, dielectric por­
tion 36 is in contact with the mucosa! epithelium, and the 
conductive portion 35 is separated from the mucosa! epithe­
lium. 

10 
calculate impedance. A diagnostic phase can be initially run 
to determine the level of treatment activity. This can be done 
through ultrasound as well as other means. Diagnostics can be 
performed both before and after treatment. 

Thermal sensors 38 measure voltage and current as deliv-
ered to the desired treatment site; the output for these sensors 
is used by a controller to control the delivery of RF power, 
which can also control temperature and power. An operator 
set level of power and/or temperature may be determined to 

Generally, RF electrodes 30 can be either monopolar or 
bipolar. In the monopolar mode, RF current flows through 
body tissue from a return electrode which can be in a form of 
a conductive pad applied to another portion of the patient's 
body. FIG. 5 shows various embodiments of electrodes from 
a facing perspective, for example FIG. SA shows a tip with a 
monopolar pair of electrodes, FIG. 5B shows a bipolar pair, 
and FIG. SC shows a tip with multiple bipolar pairs. Addi­
tionally, the electrode may be equipped with an integrated 
EEROM (Electrically Erasable Read Only Memory, also 
known as EEPROM) programmable memory chip at any 
suitable location within the treatment tip (not shown). Such a 
chip may provide identifying information or other informa­
tion about the operational status or configuration parameters 

10 provide operating limits that will not be exceeded. The con­
troller maintains the set level under changing conditions. The 
amount of RF energy delivered controls the amount of power. 
A profile of power delivered can be incorporated in the con­
troller, as well as a preset amount of energy to be delivered. 

15 Feedback control can be based on monitoring of impedance, 
temperature, or other indicators, and occurs either at the con­
troller or at RF generator, if it incorporates a controller. For 
impedance measurement, this can be achieved by supplying a 
small amount of non therapeutic RF energy. Voltage and 

20 current are then measured to confirm electrical contact. 
Circuitry, software and feedback to controller result in full 

process control and are used to change power, the duty cycle, 
monopolar or bipolar energy delivery, flow rate and pressure, 
and can also determine when the process is completed of the RF electrode to the system, such parameters may 

include, by way of example, the type and size of the electrode, 
the number of times the energy delivery element has been 
fired, and the like. Additionally, thermisters (thermal sensors) 

25 through time, temperature and/or impedance. These process 
variables can be controlled and varied in accordance with 

38 ( shown in FIG. 4) may be provided at each cornerof an RF 
electrode, or otherwise in close proximity to the electrode, to 
provide feedback to the system on the temperature at their 30 

location. 
In some embodiments, the treatment tip as a whole is 

designed as a single-use disposable component, while the 
hand piece 2 is typically a reusable instrument. The single-use 
and disposable aspects of treatment tip 10 are in accord with 35 

its designated use in a single procedure, in the context of a 
female patient having a procedure, per embodiments of the 
method further described below, in a medical setting. Accord­
ingly, the entirety of construction and components of the 
treatment tip retain their integrity through sterilization pro- 40 

cedures, and the tip is typically packaged singly in a container 
or a wrap that preserves the sterile integrity of the tip until 
such time when it is unwrapped and connected to the hand 
piece 2 in preparation for a treatment procedure. Embodi­
ments of the treatment tip 10 are modular in that they have a 45 

common connector portion 12 but may have variations in the 
shaft portion 20 and energy delivery elements 30 and cooling 
mechanism components, such as the fluid 52 or nozzles 56. 
Electronic Support System for the Apparatus 

The apparatus 1 is included in a larger electronic system 50 

(not shown) with features well known in the art. Embodi­
ments comprise a power source, an RF power source in typi-
cal embodiments; it feeds energy to an RF power generator 
and power flows therefrom to RF electrodes 3 0. A multiplexer 
measures current, voltage and temperature, at the thermal 55 

sensors 38 associated with to each RF electrode 30. The 

tissue temperature, as monitored at multiple sites on contact­
ing exterior surface 34, as well as by monitoring impedance to 
current flow at each RF electrode 30, indicating changes in 
current carrying capability of the tissue during the process. 
Further, a controller can provide multiplexing, monitor cir-
cuit continuity, and determine which RF electrode 30 is acti­
vated. 

Thermal sensors 38 can be thermistors, which have a resis­
tance that varies with temperature. An analog amplifier can be 
a conventional differential amplifier circuit for use with ther­
mistors and transducers. The output of the analog amplifier is 
sequentially connected by an analog multiplexer to the input 
of an analog digital converter. The output of the amplifier is a 
voltage, which represents the respective sensed temperatures. 
The digitized amplifier output voltages are supplied by ana-
log to digital converter to a microprocessor, which calculates 
the temperature or impedance of the tissue. In some embodi­
ments, the microprocessor can be a type 6800, however, any 
suitable microprocessor or general purpose digital or analog 
computer can be used to calculate impedance or temperature. 
The microprocessor sequentially receives and stores digital 
representations of impedance and temperature. Each digital 
value received by the microprocessor corresponds to different 
temperatures and impedances. 

Calculated temperature and impedance values can be indi­
cated on a display. Alternatively, or in addition to the numeri­
cal indication of temperature or impedance, calculated 
impedance or temperature values can be compared by the 
microprocessor with temperature and impedance limits. 
When the values exceed predetermined temperature or 
impedance values a warning can be given on the display and 
additionally, the delivery of RF energy to its respective elec­
trode can be decreased or multiplexed to another electrode. A 

multiplexer is driven by a controller, which can be a digital or 
analog controller, or a computer with software. When con­
troller is a computer it can include a CPU coupled through a 
system bus. On the system there may also be a keyboard, disk 
drive, or other non volatile memory systems, a display, and 
other peripherals, as are well known in the art. Also coupled 
to the bus may be a program memory and a data memory. 

An operator interface includes operator controls and a dis­
play. The controller can be coupled to different types of 
imaging systems including ultrasonic, thermal sensors 38, 
and impedance monitors 39. Current and voltage are used to 

60 control signal from the microprocessor can reduce the power 
level by the RF generator, or de-energize the power delivered 
to any particular electrode. The controller 68 receives and 
stores the digital values that represent temperatures and 
impedances sent. Calculated surface temperatures and 

65 impedances can be forwarded by the controller to the display. 
If desired, the calculated surface temperature of the vaginal 
mucosa! tissue layer is compared with a temperature limit and 



US 8,961,511 B2 
11 

a warning signal can be sent to the display. Similarly, a control 
signal can be sent to the RF power source when temperature 
or impedance values exceed a predetermined level. 
Methods 

Embodiments of the invention provide a non-surgical 
method and apparatus for remodeling the tissues of the 
female genitalia by applying heat to a target tissue underlying 
the surface mucosa! epithelium, while cooling the surface 
epithelium itself. Typically, the tissues are those of women 
who have had one or more vaginal births, and whose tissues 
have been stretched by giving birth. In particular, the target 
tissues (FIG. 8) are the connective tissue layers such as the 
lamina propria or submocosa 102 and the muscularis 104 
underlying the mucosa! epithelium 100 of genital tissues. 
Particular features or areas of genital tissue (FIG. 7) having an 
epithelial surface include the vulva and the vagina 112, and 
the introitus 114, the entrance to the vagina and a demarcation 
between the internal and external genitalia. 

The heating of target tissue, per embodiments of this inven­
tion includes raising the temperature of the target tissue to as 
high as 80 degree C. Temperature is raised to a level that is 
therapeutic, i.e., to a temperature that causes remodeling, as 
described herein. That portion of the target tissue which 
attains the therapeutic temperature, for a sufficient time, is 
termed the therapeutic zone within the target tissue. The 
therapeutic temperature, in some cases may be only as high as 
45 degrees C., or as high as 80 degrees C. The inventive 
method, therefore includes heating target tissue to as high as 
80 degrees C. Per embodiments of the invention, target tissue 
may be heated to a temperature between about 45 degrees C. 
and about 80 degrees C. In other embodiments, the target 
tissue temperature may be heated to a temperature between 
about 50 degrees C. and about 75 degrees C. In still other 
embodiments, the target tissue may be heated to a tempera­
ture between about 55 degrees C. and about 70 degrees. 

The vagina is a fibromuscular tube, lined with stratified 
squamous epithelium, that connects the external and internal 
organs of the female reproductive system. The vagina runs 
obliquely upwards and backwards at an angle of about 45 
degrees between the bladder in front and the rectum and anus 
behind. In an adult female the anterior wall is about 7 .5 cm 
long and the posterior wall is about 9 cm long. The difference 

12 
top of the vagina, radially beyond the introitus, including the 
portion of labia minora located within Hart's line 120. The 
target tissue of embodiments of this invention include the 
connective tissue underlying these mucosa! epithelial sur-

5 faces of the genitalia which, progressing down from the epi­
thelial surface, are known as the lamina propria 102 and the 
muscularis 104 (FIG. 8), respectively (see, for example, Net­
ter, Atlas of Human Anatomy, 4th edition, Saunders, 2006). 
The lamina propria includes a mixture of cells types that 

10 populate connective tissue, such as fibroblasts, and the mus­
cularis is a layer of smooth muscle. Collagen is secreted or 
deposited into the extracellular space in these tissues by cells 
such as fibroblasts. These described target tissue layers below 
the epithelium overlay deeper tissues, including endopelvic 

15 fascia, which are not a target tissue for embodiments of the 
present invention. 

The remodeling of the connective tissue underlying the 
mucosa! epithelial surfaces does not substantially affect the 
epithelium itself. The method and apparatus, as provided by 

20 embodiments of the invention are non-invasive and substan­
tially non ablative of genital issue. The nature of the engage­
ment between the apparatus and genital tissue is that of con­
tacting a treatment tip to an epithelial surface of the genital 
tissue. Through such contact, the apparatus delivers heat to 

25 underlying tissue, while preventing the heating of the surface 
epithelium by cooling it. 

In a particular embodiment, the invention provides a 
method and apparatus for remodeling vulvar and vaginal 
target tissue through the use of a radio frequency (RF) energy 

30 source 30 (see the energy delivery element of FIGS. 1-5) 
through the vaginal or vulvar mucosa! epithelial tissue and to 
the respective underlying layers that are the target tissue of 
embodiments of the invention. Other embodiments may 
make use of other forms of energy, such as microwave or 

35 ultrasound. Impedance through mucosa! epithelium is lower 
than that of skin, thus less energy is required to cause heating 
than would be required were skin being treated rather than 
mucosa! epithelium. 

The application of energy to the underlying connective 
40 tissue creates heat in the targeted tissue, and the heat is under­

stood to have an immediate or nearly immediate effect of 
denaturing or partially-denaturing collagen in the tissue, this 
denaturation of collagen being a factor in the tissue remodel­
ing. In other embodiments of the invention, the application of 

in length is due to the angle of insertion of the cervix through 
the anterior wall. More particularly with regard to the vagina, 
embodiments of the invention comprise remodeling the lower 
portion of the vagina, the lower portion representing, the 
lower being that portion immediately inward from the introi­
tus. Thus, according to embodiments of the invention, the 
portion of the vagina to be treated is a region between the 
introitus and a position located no further than about 3 to 50 

about 4 cm inward from the introitus. With regard to the 
circumferential aspects of the vagina, locations along the 
circumference of the vaginal wall may be assigned a clock 
position (see reference clock dial 136, in FIG. 7) such that the 
circumferential point closest to the urethra is at 12 o'clock. 
Using this orientation, embodiments of the invention com­
prise treating and remodeling the vagina over the 300 degree 
circumferential arc from about 1 o'clock to about 11 o'clock. 

45 heat to the connective tissue during a treatment procedure is 
understood to result in a subsequent depositing of new or 
nascent collagen by cells of the connective tissue, as part of a 
biological process that may take place over the course of 
weeks or months following the procedure. 

As provided by embodiments of the invention, remodeling 
of genital tissue, whether by denaturation of collagen in the 
tissue, or by subsequent deposition of new collagen in the 
tissue, results in a tightening of genital tissue, particularly that 
of the vagina and the introitus. A consequence of the heating 

55 of the target tissue may include a melting or denaturing of 
preexisting collagen in the tissue, which may reduce or com­
pact the volume occupied by the collagen, the effect of which 
is to tighten surrounding tissue A longer term biological con­
sequence of the heating may include a healing process in 

60 which there is an increase in the rate of cellular production 
and deposition into the extracellular space. Both types of 
responses, the near-immediate response of pre-existing col­
lagen, and the longer term increased amount of collagen are 

The mucosa! epithelium of vulvar tissue outside the vagina 
and the introitus includes the labia minora, or that portion of 
the vulva extending outward from the introitus to Hart's line, 
the boundary where mucosa! epithelium and labial skin meet 
(FIG. 7). The mucosa! epithelium and the skin, while con­
tiguous, are embryologically and histologically distinct. The 
portion of the female genitalia that are covered by epithelium 65 

is also substantially defined by the bounds of the vestibule, 
which extends outward or down from the hymenal ring at the 

understood to contribute to an overall tightening of the target 
tissue. 

The tightening of tissue is such that the remodeled genitalia 
assumes a rejuvenated form, a conformation of the genitalia 
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as they were before having being stretched by vaginal birth. 
Remodeling of genital tissue, as practiced by embodiments of 
this invention, may be understood variously as contracting or 
tightening of tissue, this may apply to the vulva, the vagina, 
and the introitus. Genitalia rejuvenated by practice of 
embodiments of the invention, by virtue of the greater tight­
ness of the remodeled vagina and introitus, for example, 
provide for increased pressure and friction during sexual 
intercourse, and accordingly may provide greater sexual sat­
isfaction for a woman with such remodeled genitalia and for 
her sexual partner. 

Embodiments of the invention provide a method and appa­
ratus for creating a reverse thermal gradient that utilizes one 
or more RF electrodes 30, to convey energy that manifests as 
heat in the target tissue, and a mechanism to cool the epithelial 
surface above the targeted underlying layers. A purpose of 
cooling the epithelial surface is to protect it from potentially 
damaging effects of excess heat that would accumulate in the 
absence of cooling. The epithelial surface is thus a conduit for 
energy passing through to underlying layers, but the energy 
does not manifest in the form of increased temperature at the 
epithelial surface. As such, the epithelium itself is not dam­
aged or substantially modified by the method. Such protec­
tion from heating may derive both from the heat-sink aspect 
of a cooled body, as well as an increase in tissue impedance 
that is associated with cooled tissue. 

In some embodiments, the cooling mechanism of the appa­
ratus includes a lumen 54 adapted to accommodate a cooling 
fluid conveyed to nozzles 56, which cool the energy delivery 
element 30 of treatment tip 10 of the apparatus. Embodiments 
of the method thus provide for contacting a contact site on a 
genital epithelial surface, the tip having the capability both to 
cool the surface epithelium and to heat the underlying tissue. 
The cooling fluid cools the treatment tip of the apparatus, as 
provided by embodiments of the invention; in tum, the sur­
face of the cooled treatment tip cools the surface of the 
mucosa! epithelium that the treatment tip contacts. As pro­
vided by embodiments of the invention, the epithelial surface 
may be cooled to a temperature range of about O degrees C. to 
about 10 degrees C. As energy from the tip passes through the 
mucosa! epithelial surface, the underlying soft tissue may be 
heated to a temperature range of about 45 degrees C. to about 
80 degrees C. Thus, a reverse thermal gradient is created, with 
a lower temperature at the mucosa! epithelium, and a higher 
temperature in the underlying tissue. 

In some embodiments the method includes feedback con­
trol mechanisms to control the heating such that temperature 
does not exceed a predetermined level. As provided by 
embodiments of the apparatus, the feedback is provided to RF 
delivery by thermal or impedance sensors. In other embodi­
ments, the method may be controlled by delivering a prede­
termined total of amount of energy. In some embodiments the 
method may be controlled by delivering an amount of energy 
within a predetermined amount of time. 

More specifically within the target tissue of the invention, 
a treatment zone may be defined, where the heat is particu­
larly focused, or where the heat reaches a threshold tempera­
ture sufficient to cause remodeling. Such a treatment zone 
may be centered at a particular depth below the epithelium, 
and the treatment zone may have a particular range of depth, 
it may, for example be broadly distributed across the full 
range of the lamina propria and muscularis, or it may occupy 
a relatively flat zone. In some embodiments of the invention, 
cooling is allowed to proceed into the target tissue itself, 
below the epithelial surface, to form a cold-protected tissue 
zone. The cooling of a portion of the target tissue may have an 
effect on the therapeutic zone, such that the depth and range of 

14 
the therapeutic zone may be modulated or shifted with respect 
to where it would be absent such cooling of a portion of the 
target tissue. If cooling penetrates to a given level in the target 
tissue to create a cold-protected zone, for example, the thera-

5 peutic zone may be pushed deeper into the target tissue. 
Further, lower temperature in general tends to contain the 
dissemination of heat, thus focusing the therapeutic zone into 
a narrower range of depth. 

In typical embodiments of the invention, the method pro-
10 vides for surface cooling coincident with the time that heat is 

being delivered to underlying tissue. In some embodiments, 
in addition to cooling the surface while heating the underlying 
tissue, the method includes a period of cooling before the 
application of heat. In other embodiments, the method 

15 includes a period of cooling after the application of heat. In 
still other embodiments, the method includes cooling both 
before and after the application of heat. 

As shown in FIG. 8, a treatment tip 10 of the apparatus 
contacts a contact site 102 on the genital epithelium 100, and 

20 such contact creating a site on the epithelium corresponding 
to the surface area within the outline of the profile of the 
treatment tip. FIG. 8 shows the distal end 28 of the tip, with 
the energy delivery element 3 0 ( shown by dotted lines) facing 
toward the mucosa! epithelium. Also shown below the contact 

25 site 102 (with dotted lines) are target tissue layers, the lamina 
propria 104 and the muscularis 106. In typical embodiments 
of the invention, the method includes making contact with the 
epithelium, delivering energy, and then moving the treatment 
tip to another contact site, and delivering energy there. A 

30 procedure, such as would take place in a visit to a medical 
office, would typically include a radial sequence of contact­
ing the epithelium within the vagina and/or contacting other 
sites outside the vagina. During the same procedure, the treat­
ment tip may be returned to the same contact point multiple 

35 times. The circumference of the lower portion ofan unfolded 
vagina, gently stretched as it is during the practice of this 
method, is approximately 12 cm. Accordingly, with a treat­
ment tip of about 1 cm in width, a series of about 10 contact 
sites allows completion of an 300 degree arc of the circum-

40 ference, between the 1 o'clock and 11 o'clock positions. 
These dimensional considerations underlie the rationale for 
an embodiment of the treatment wherein the surface of the 
energy delivery element has a curvature of about 30 degrees, 
each contact site accounting for about 10% of the 300 degree 

45 arc. 
FIG. 9A is a schematic representation of a vagina 122, with 

the introitus 124 forming the entrance to the vagina. In a 
typical procedure, the treatment tip would contact various 
contact sites in the lower vagina, just inside the introitus. As 

50 shown in FIG. 9A, an accumulated set of contact sites 102 that 
have been treated by the treatment tip, and they collectively 
comprise a treatment area on the vaginal epithelium. In some 
embodiments of the method, a single radial row of sites is 
contacted, as shown in FIG. 9A. In other embodiments, one or 

55 more further rows could be included in a procedure, extend­
ing further into the vagina, so long as the treatment area 
remains in the lower portion of the vagina. Contact sites, per 
embodiments of the invention may include regions outside of 
the vagina, but within the bounds of Hart's line. Outside of the 

60 vagina, the treatment area will develop with a flatter aspect, in 
contrast to the inner radial configuration characteristic of the 
vaginal contact sites. As further provided by embodiments of 
the method and shown FIG. 9B, the contact sites may be 
recorded on a grid 115, the completed grid thus being a 

65 mapped representation of the treatment area, which can be 
referred to during evaluation of the remodeling at some time 
point following the treatment. As shown, the treatment grid 
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may contain reference points with respect to the circumfer­
ential location on the vagina, as provided, for example, by the 
clock dial scheme. 

16 
6. The method of claim 5, wherein the energy includes any 

of radiofrequency energy, microwave energy, or ultrasound 
energy. 

As summarized above, a given treatment area will be 
treated during a single procedure during an office visit. The 
method further includes repetitions of such procedures, typi­
cally on another day, when the effects of the previous proce­
dure may be evaluated. From such evaluation, judgment may 

7. The method of claim 1, wherein the heating is controlled 
5 by a feedback control, such that temperature does not go 

higher than a predetermined temperature. 
8. The method of claim 7, wherein the feedback control is 

provided by one or more thermal sensors. 
be made with regard to re-treating a particular previously­
treated area, or proceeding to treat other areas. Thus, as pro­
vided by embodiments of the method, one or more procedures 
during follow-up visits may variously include treating the 
same treatment area, treating an entirely different treatment 
area, or treating an overlapping treatment area, partially the 
same as previous area, and partially different. 

9. The method of claim 1, wherein the method further 
10 comprises cooling the epithelium. 

10. The method of claim 9, wherein cooling is by contact­
ing the epithelium with a treatment tip, the tip including a 
cooling mechanism. 

Other variations of treatment tip design and associated 
methods can be employed to achieve the objectives of the 
invention without departing from the scope of the invention, 

11. The method of claim 9, wherein cooling the epithelium 
15 comprises cooling it to a temperature between 0 degrees C. 

and 10 degrees C. 

as will be appreciated by those skilled in the art. The shape 
and dimensions of the tip can also be adjusted, as desired, to 20 

enhance the effectiveness of the treatment taking into consid­
eration physiological and anatomical information. While 
various embodiments of the present invention have been 
shown and described herein, it will be obvious to those skilled 
in the art that such embodiments are provided by way of 25 

example only. Although the description has offered the theory 
that collagen denaturation underlies the remodeling of tissue 
brought about by practicing the invention, and theory has also 
been offered that tissue remodeling may occur as a result of 
the deposition of collagen by connective tissue at a time after 30 

the inventive procedure has been performed. Some theory has 
also been offered to explain the nature of the protection 
afforded to the mucosa! epithelium by cooling it. Such theo­
ries has been offered to simply as possible theories of how the 
invention works and as an aid in describing the invention, 35 

however, it should be understood that such theories and inter­
pretation do not bind or limit the claims with regard to tissue 
remodeling brought about by the practice of the invention. 
Numerous variations, changes, and substitutions will now 
occur to those skilled in the art without departing from the 40 

invention. It should be understood that various alternatives to 
the embodiments of the invention described herein may be 
employed in practicing the invention. It is intended that the 
scope of the invention, methods and structures within the 
scope of the invention includes equivalents. 

What is claimed is: 
45 

12. The method of claim 9, wherein the method further 
comprises cooling of at least some of the target tissue, the 
cooling of the target tissue having an effect on the therapeutic 
zone. 

13. The method of claim 9, wherein the cooling precedes 
the heating, and continues during the heating. 

14. The method of claim 9, wherein the cooling is during 
the heating, and continues after heating. 

15. The method of claim 9, wherein the combination of 
cooling the epithelium and heating the target tissue creates a 
reverse thermal gradient from the epithelium to the target 
tissue. 

16. The method of claim 15, wherein the reverse thermal 
gradient ranges from a low temperature of0 degrees C. to 10 
degrees C. at the epithelium to a high temperature of 45 
degrees C. to 80 degrees C. in the underlying target tissue. 

17. The method of claim 1, wherein the method comprises 
contacting the epithelium with a treatment tip at a one or more 
contact sites during a procedure, the tip comprising an energy 
delivery element adapted to heat the target tissue. 

18. The method of claim 17, wherein the method is per­
formed during a procedure, and wherein the contacting of any 
one or more contact sites is repeated one or more times during 
a procedure. 

19. The method of claim 17, wherein the method includes 
contacting the tip to the epithelium at a plurality of contact 
sites during a procedure, moving the tip from site to site, the 
combined contact sites comprising a treatment area. 

20. The method of claim 19, wherein any one of the contact 
sites is contacted one or more times during a procedure. 

21. The method of claim 19, the method further comprising 
repeating the procedure one or more times. 

1. A method for remodeling a therapeutic zone within a 
target tissue, the target tissue comprising tissue underlying an 
epithelium of female genital tissue comprising at least one of 
vulva, introitus and vagina tissue, the method comprising: 

heating the target tissue, and 
remodeling the therapeutic zone of target tissue, wherein 

the heating includes heating a portion of the vagina 
extending from the introitus inwardly to a location from 
1 cm to 3.5 cm in from the introitus. 

22. The method of claim 21, wherein the treatment areas of 
50 the one or more procedures may be any of the same treatment 

area, different treatment areas, or overlapping treatment 
areas. 

2. The method of claim 1, wherein heating the target tissue 
comprises heating it to a temperature between 45 degrees C. 
and 80 degrees C. 

23. The method of claim 1, wherein the target tissue heat­
ing includes heating submucosa and muscularis below a 

55 mucosa! epithelium. 
24. The method of claim 1, wherein the heating does not 

modify a mucosa! epithelium of the genital tissue. 

3. The method of claim 1, wherein heating the target tissue 
comprises heating it to a temperature between 50 degrees C. 60 

and 75 degrees C. 

25. The method of claim 1, wherein remodeling comprises 
contracting target tissue. 

26. The method of claim 1, wherein remodeling comprises 
tightening the introitus. 

4. The method of claim 1, wherein heating the target tissue 
comprises heating it to a temperature between 55 degrees C. 
and 70 degrees C. 

5. The method of claim 1, wherein heating comprises deliv­
ering energy by contacting the epithelium with a treatment 
tip, the tip including an energy delivery element. 

27. The method of claim 1, wherein remodeling comprises 
tightening the vagina. 

28. The method of claim 1, wherein remodeling comprises 
65 denaturing collagen. 

29. The method of claim 1, wherein remodeling comprises 
tightening collagen-rich sites in the target tissue. 
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30. The method of claim 1, wherein at least some of the 
remodeling occurs during the heating. 

31. The method of claim 1, wherein at least some of the 
remodeling occurs after the heating. 

32. The method of claim 31, wherein the remodeling after 5 

the heating is by a depositing of collagen in the target tissue. 
~3. "!he method of claim 1, wherein heating comprises 

delivenng energy by any of: radiofrequency energy, micro­
wave energy, or ultrasound energy. 

18 
. 44. The method of claim 43, wherein heating the target 

tissue comprises heating it to a temperature between 45 
degrees C. and 80 degrees C. 

~5. !he method of claim 43, wherein heating comprises 
delivenng energy by contacting the epithelium with a treat­
ment tip, the tip including an energy delivery element. 

46. The method of claim 43, wherein the heating is con­
trolled by a feedback control, such that temperature does not 
go higher than a predetermined temperature. 

47. The method of claim 43, wherein the method further 
comprises cooling the epithelium. 

34. The method of claim 1, wherein heating comprises 10 

delivering energy by ultrasound energy. 
48. T~emethodofclaim43, wherein the method comprises 

contactmg the epithelium with a treatment tip at a one or more 
co~tact sites during a procedure, the tip comprising an energy 

15 delivery element adapted to heat the target tissue. 

35. A method for remodeling a therapeutic zone within a 
tar_get t)ssue, the target tissue comprising tissue underlying an 
epithelium of female genital tissue comprising at least one of 
vulva, introitus and vagina tissue, the method comprising: 

heating the target tissue, and 
remodeling the therapeutic zone of target tissue, wherein 

t~e heating )ncludes heating a portion of the vagina 
cJrcumferentrnlly around its wall from 1 o'clock to 11 
o'clock, wherein the aspect closest to the urethra is at 12 20 

o'clock. 
. 36. The method of claim 35, wherein heating the target 

tissue comprises heating it to a temperature between 45 
degrees C. and 80 degrees C. 

~7. ~he method of claim 35, wherein heating comprises 25 

delivenng energy by contacting the epithelium with a treat­
ment tip, the tip including an energy delivery element. 

~9. ~he method of claim 43, wherein heating comprises 
delivenng energy by any of: radiofrequency energy, micro­
wave energy, or ultrasound energy. 

50. The method of claim 43, wherein heating comprises 
delivering energy by ultrasound energy. 

51. A method for remodeling a therapeutic zone within a 
tar_get t)ssue, the target tissue comprising tissue underlying an 
ep1thelmm of female genital tissue comprising at least one of 
vulva, introitus and vagina tissue, the method comprising: 

heating the target tissue, and 
remodeling the therapeutic zone of target tissue, wherein 

the heating includes heating a mucosa! surface of the 
labia minora. 38. The method of claim 35, wherein the heating is con­

trolled by a feedback control, such that temperature does not 
go higher than a predetermined temperature. 

39. The method of claim 35, wherein the method further 
comprises cooling the epithelium. 

. 52. The m~thod of claim 51, wherein heating the target 
30 tissue compnses heating it to a temperature between 45 

degrees C. and 80 degrees C. 

40. The method of claim 35, wherein the method comprises 
contacting the epithelium with a treatment tip at a one or more 
co~tact sites during a procedure, the tip comprising an energy 35 

delivery element adapted to heat the target tissue. 
~1. ~he method of claim 35, wherein heating comprises 

delivenng energy by any of: radiofrequency energy, micro­
wave energy, or ultrasound energy. 

42. The method of claim 35, wherein heating comprises 40 

delivering energy by ultrasound energy. 

~3. ~he method of claim 51, wherein heating comprises 
delivenng energy by contacting the epithelium with a treat­
ment tip, the tip including an energy delivery element. 

54. The method of claim 51, wherein the heating is con­
trolled by a feedback control, such that temperature does not 
go higher than a predetermined temperature. 

55. The method of claim 51, wherein the method further 
comprises cooling the epithelium. 

56. T~emethodofclaim51, wherein the method comprises 
contactmg the epithelium with a treatment tip at a one or more 
co~tact sites during a procedure, the tip comprising an energy 
delivery element adapted to heat the target tissue. 

43. A method for remodeling a therapeutic zone within a 
tar_get t)ssue, the target tissue comprising tissue underlying an 
epithelium of female genital tissue comprising at least one of 
vulva, introitus and vagina tissue, the method comprising: 

heating the target tissue, and 

~7. ~he method of claim 51, wherein heating comprises 
45 delivenng energy by any of: radiofrequency energy, micro­

wave energy, or ultrasound energy. 

remodeling the therapeutic zone of target tissue, wherein 
the heating includes heating a portion radiating outward 
from the introitus to Hart's line. 

58. The method of claim 51, wherein heating comprises 
delivering energy by ultrasound energy. 

* * * * * 
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