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SHORT TERM TREATMENT FOR UTERINE DISORDER

FIELD OF THE INVENTION

[0001] The invention is generally directed to the treatment of uterine disorders by
detecting and regulating blood flow through one or both of the patient's uterine
arteries.

BACKGROUND OF THE INVENTION

[0002] Hysterectomy (surgical removal of the uterus) is performed on
approxi‘mately 600,000 women annually in the United States. Hysterectomy is often
the therapeutic choice for the treatment of uterine cancer, adenomyosis,
menorrhagia, prolapse, dysfunctional uterine bleeding (abnormal menstrual bleeding
that has no discrete anatomic explanation such as a tumor or growth), and muscular
tumors of the uterus, known as leimyoma or uterine fibroids.

[0003] However, hysterectomy is a drastic treatment, having many undesirable
characteristics. Thus, any method which can approximate the therapeutic result of a
hysterectomy without removing the uterus would be a significant improvement in this
field. Newer treatment methods have been developed for some diseases which may
spare these women a hysterectomy.

[0004] In an article published in 1964, Bateman reported that uterine artery vessel
ligation or division. achieved via infra-abdominal surgery similar to hysterectomy,
was effective in treating menorrhagia both with and without myomectomy. Bateman,
W., M.D., "Treatment of intractable menorrhagia by bilateral uterine vessel
interruption”, 89 Am. J. Obstet. Gynecol. 825-827 (Harcourt Health Sciences, July
15, 1964). While Bateman reported some success, this procedure involves opening

the abdominal cavity, with the known attendant risks and disadvantages.
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[0005] In 1995, it was demonstrated that uterine fibroids could be treated without
hysterectomy using a non-surgical therapy, specifically comprising bilateral
intraluminal occlusion of the uterine arteries (Ravina et al., "Arterial Embolization to
Treat Uterine Myomata", Lancet Sept. 9, 1995; Vol. 346; pp. 671-672, incorporated
in its entirety herein). This technique is known as "uterine artery embolization". Iﬁ
this technique, uterine arteries are accessed via a transvascular route from a
common femoral artery into the left and right uterine arteries by means of an
intravascular catheter and embolic material, such as small metallic coils, polyvinyl
alcohol particulate and the like, is delivered through the catheter to the uterine
arteries which quickly become occluded.

[0006] See also Burbank, Fred, M.D., et al, Uterine Artery Occlusion by
Embolization or Surgery for the Treatment of Fibroids: A Unifying Hypothesis
Transient Uterine Ischemia, The Journal of the American Association of Gynecologic
Laparoscopists, November 2000, Vol. 7, No. 4 Supplement, pp. S3-S49. U.S. Patent
No. 6,254,601, to Fred Burbank et al, entitled "Methods for Occlusion_of the Uterine
Arteries", describes numerous devices and methods useful for occluding a uterine
artery by penetrating the tissue of the patient to access the uterine artery. The
devices and methods described in Burbank ‘601 have been useful in occluding a
uterine artery, however there have been some difficulties encountered with their use.
[0007] The uterus has a dual (or redundant) blood supply, the primary blood
supply being from the bilateral uterine arteries, and the secondary blood supply from
the bilateral ovarian arteries. Consequently, when both uterine arteries are
occluded, i.e. bilateral vessel occlusion, the uterus and the fibroids contained within
the uterus are both deprived of their blood supply. However, as demonstrated by

Ravina et al. and Burbank et al., the ischemic effects on the fibroid is greater than
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the effect on the uterus. In most instances, the fibroid withers and ceases to cause
clinical symptoms.

[0008] However, many physicians do not possess the training or equipment
necessary to perform catheter-based uterine artery embolization under radiologic
direction. Accordingly, there are substantially fewer uterine artery embolizations
performed, worldwide, each year than hysterectomies for symptomatic uterine
fibroids and other uterine disorders.

[0009] Recently, fibroid treatment procedures have been described wherein the
uterine arteries are temporarily occluded by an intravaginal device which is clamped
or otherwise pressed against a tissue bundle with the patient's uterine artery being
within the bundle. Pressure on the tissue occludes the underlying uterine artery
causing thrombus to form in the occluded artery. While these procedures have
shown much promise, they typically take about six hours for completely effective
treatment. which means the patient must be under observation and frequently
sedated during the period.

[0010] What is needed, therefore, are intravaginal devices and procedures for
using such devices which can be easily used by physicians with limited training to
occlude blood flow in a female patient's uterine arteries and which reduces the
period the patient's uterine arteries must be clamped.

SUMMARY OF THE INVENTION

[0011] The invention is directed to a device and method for treating a female
patient's uterine disorder by occluding one or both of the patient’s uterine artery. The
treatment is suitable for uterine disorders such as uterine fibroids, dysfunctional
uterine bleeding (DUB), and post partum hemorrhage (PPH) by reducing or

terminating blood flow through one or both of the female patient’s uterine arteries.



WO 2006/049960 PCT/US2005/038393

[0012] The treatment embodying features of the invention basically involves
occluding one or both of the patient's uterine arteries with an intravaginal device to
form a thrombus within the occluded artery or arteries and administering an agent
which will prolong the occlusion of the artery or arteries after removal of ‘the
occluding device or initiate or accelerate fibroid cell apoptosis (programmed cell
death). The agent may act to retard or prevent lysis of the thrombus or may act to
reduce uterine blood flow which can retard lysis. The agent can be an anti-
fibrinolytic agent administered to the patient to retard or prevent lysis of the thrombus
formed by the uterine artery occlusion for essentially the duration of the treatment.
By maintaining an effective amount of the anti-fibrinolytic agent within the patient's
blood stream, the lysis of the thrombus within the uterine arteries after the occluding
device (e.g. clamp) is removed is retarded or prevented. This allows the occluding
device to be removed earlier thereby shortening the clamping period. Moreover, the
uterine artery occlusion after occluding device removal can be extended by
maintaining an effective level of anti-fibrinolytic agent within the patient.

[0013] After the uterine arteries have been occluded for a sufficient time, the
administration of the. anti-fibrinolytic agent can be terminated so that lysis of the
thrombus is initiated by the normal lysis cycle and blood flow through the arteries can
resume. Administering the anti-fibrinolytic agent allows for blood stasis to occur
within the uterus and eliminates or retards the clot lysis cycle which can minimize the
effect of the treatment. The stasis in the uterus initiates a clotting cascade and by
minimizing the competitive lysis cycle a quicker treatment can be delivered. The clot
is maintained after removal of the occlusion system by the continued administration

of the anti-fibrinolytic agent.
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[0014] The preferred anti-fibrinolytic agent is a plasminogen binding agent which
is believed to bind to plasminogen and prevents tissue plasminogen activator (tPa)
and urine plasminogen activator (uPa) from binding with plasminogen. When tPa
and the uPa bind with the plasminogen to generate plasmin which solubilizes (lyses)
fibrin clots and also degrades varfous proteins including fibrinogen and coagulation
factors. The presently preferred plasminogen binding agent is tranexamic acid (TA).
Typically, the TA is delivered to the patient intravenously. An alternative
plasminogen binding agent is ethamsylate, but this agent is not as effective as
tranexamic acid and is required in much larger doses. Other anti-fibrinolytic agents
include acexamic acid, aminocaproic acid and aprotinin.
[0015] Another agent which can enchance the effects of the clamping of the
uterine arteries is misoprostol. An effective level of Misoprostol can reduce blood
flow in the uterus and reduce the amount of fibrinolytic agent reaching the thrombus
thereby extending the period in which the thrombus will remain in place.
Additionally, other agents capable of reducing uterine artery blood flow can be
administered.
[0016] Agents which stimulate production of Bax and Bak proteins can be
“administered as well to augment fibroid tissue necrosis. Bax and Bak are proteins
which promote apoptosis or programmed cell death. Bax and Bak protein levels are
elevated in ischemic fibroid tissue. The proto-oncogene Bcl-2 is found in abundance
in the cells of a fibroid, compared to normal myometrial cells. Bcl-2 is believed to
play an important role in the growth of tumors. An agent which inhibits the protein
expression of Bcl-2 can be used to treat fibroids. Furthermore, agents which
produce effects similar to those created by inhibition Bcl-2 or stimulation of Bax or

Bak, can be administered to aid in treatment of fibroids.
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[0017] An intravaginal device embodying features of the invention has a pair of
clamping members Each of the clamping members have an elongated handle which
is configured in part to extend out of the patient during the procedure and a clamping
jaw with pressure applying surfaces for uterine artery occlusion. The distal ends of
the jaws are configured to engage the patient’'s vaginal fornix on opposite sides of
the patient’s uterine cervix and to apply pressure to the patient's vaginal fornix to
occlude the underlying uterine arteries.

[0018] The elongated handles of the occluding members are preferably pivotally
mounted so that manipulation of the proximal shaft sections of the occluding .
members, which extend out of the patient during the procedure, will adjust the
spacing between the pressure applying surfaces on the distal ends of the jaws.
[0019] The intravaginal device should be stabilized with respect to the patient's
uterus by a positioning member or shaft such as a tenaculum to facilitate a more
effective application of pressure by the pressure applying member to the vaginal
fornix to ensure occlusion of the patient’s uterine artery.

[0020] In one embodiment of the invention, one or more blood flow sensors,
preferably based on Doppler ultrasound, are provided on at least one of the pressure
applying surfaces to aid in the location of the patient's uterine arteries, and to
monitor the occlusion thereof. When the pressure applying surfaces of the jaws are
pressed against the wall of the vaginal fornix, the vaginal wall is distended so as to
more closely approach a uterine artery. Applying tension to the uterine cervix by the
tenaculum or tenaculum type device or implement, including forceps, suction
devices, and the like, help to reduce the distance from the patient’s vaginal fornix to

the patient's uterine artery.
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[0021] A method for occluding a patient's uterine arteries which embodies
features of the invention includes advancing the intravaginal device through the
patient's vaginal canal, preferably slidably mounted on a previously deployed
tenaculum or tenaculum-like device. The stabilizing shaft of the tenaculum-like
device, which is partially deployed within the patient’s uterine cervix, guides the
intravaginal device so that the clamping jaws of the device are disposed adjacent to
the sides of the patient’s cervix. The positions of the pressure applying surfaces of
the clamping jaws are adjusted utilizing the blood flow sensors to ensure that the
pressure applying surfaces on the clamping jaws are properly positioned with
respect to the uterine arteries for effective occlusion thereof.

[0022] The invention allows for the non-surgical location and occlusion of blood
vessels such as the uterine artery, providing effective therapeutic treatment.
Importantly, the present invention allows for the occlusion of a female patient's
uterine artery without the need for radiographic equipment or for extensive training in
the use of radiographic techniques. The devices and methods are simple and
readily used for treating uterine fibroids, dysfunctional uterine bleeding (DUB),
adenomyosis, post-partum hemorrhage, and other uterine disorders. The
mechanical occlusion portion of the treatment period is shortened considerably by
the administration of an anti-fibrinolytic agent to the patient to maintain the occluding
thrombus within the patient’s uterine arteries. The shortened treatment times allows
the patient to be more mobile, simplifies the treatment and reduces the patient
monitoring and care needed. Furthermore, reduced artery clamping periods reduces
the trauma to the patient's cervix and vaginal mucosa. The shorter treatment
periods also increases the number of patient's which can be treated over a given

period.



WO 2006/049960 PCT/US2005/038393

[0023] These and other advantages will become more apparent from the
following detailed description when taken in conjunction with the accompanying
~ exemplary drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Figure 1 is a perspective view of a uterine artery intravaginal device which
embodies features of the invention.

[0025] Figure 2 is a side view of the distal portion of the uterine artery intravaginal
device shown in Figure 1.

[0026] Figure 3 is an exploded perspective view of é system including the
" intravaginal device shown in Figure 1 and a tenaculum-type device configured to
slidably receive the intravaginal device.

[0027] Figure 4 is a perspective view of a tenaculum-type device mounted within
a patient's uterine cervix.

[0028] Figure 5 is an perspective view of the intravaginal device shown in Figure
1 mounted on the shaft of the tenaculum-like device shown in Figure 3.

[0029] Figure 6 is a perspective view of the intravaginal device mounted on the
shaft of the tenaculum-like device shown in Figure 4 with the pressure applying
surfaces of the intravaginal device pressing against the patient’s uterine arteries.

DETAILED DESCRIPTION OF THE INVENTION

[0030] The treatment embodying features of the invention basically involves
occluding one or both of the patient's uterine arteries with a device to form thrombus
within the occluded artery or arteries and administering an agent to the patient which
will allow for occlusion of the artery or arteries to be prolonged after removal of the
device. The agent may act to prevent lysis of the thrombus or may act to reduce

uterine blood flow.
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[0031] Figures 1 and 2 illustrate a relatively non-invasive intra-vaginal device 10
embodying features of the invention. The device 10 includes a pair of elongated
clamping members 11 and 12, each of which has an elongated handle 13 and 14
respectively with finger grips 15 and 16 on the proximal ends of the handles.
Clamping jaws 17 and 18 are secured to the distal ends 20 and 21 respectively of
handles 13 and 14. The clamping jaws 17 and 18 are provided with pressure-
applying surfaces 22 and 23 respectively on the distal ends 24 and 25 of the
clamping elements. The handles 13 and 14 are pivotally connected at pivot point 26
to facilitate the opening and closing of the clamping jaws 17 and 18. A shoe slider
27 (shown in Figure 2) is provided on the under side of the intravaginal device 10 for
mounting the intravaginal device to the shaft 28 of a tenaculum like device 29 (as
shown in Figure 3) to guide the intravaginal device 10 to the patient’s uterine cervix.
[0032] Blood flow sensors 30 and 31 are secured to the pressure applying
surfaces 22 and 23 respectively. Conductors 32 and 33 are electrically connected
by their distal ends to the sensors 30 and 31 and extend proximally. The proximal
ends of the conductors 30 and 31 have adaptors 34 and 35 to be operatively
connected to power source (not shown) with an audio or video display to convert the
sensed blood flow signal from the sensors to actuate an audible report or a video
display representing the blood flow sensed.

[0033] The clamping jaws 17 and 18 shown in Figures 1 and 2 are open, paddle-
like members which have opposed tissue receiving recesses 36 and 37 proximal to
the distal ends 24 and 25 of the jaws 17 and 18 which are defined in part by
longitudinally oriented top side element 38 and bottom side element 39 for recess 36
and top side element 40 and bottom side element 41 for recess 37. The proxirﬁal

ends of the side elements 38-41 are secured to the distal ends 24 and 25 of handles
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13 and 14. The top side elements 36 and 38 of the clamping elements are
essentially in line with the distal ends 24 and 25 of the handles 13 and 14. The
bottom side elements 37 and 39 are spaced away from the top elements and
preferably extend below the shoe slider 27 so that the distal ends 24 and 25 of the
clamping elements 17 and 18 are equally disposed above and below the shaft 28 of
tenaculum-like device 29 (shown in Figures 2 and 3) to properly engage the patients
vaginal fornix and to apply pressure to the underlying uterine arteries to occlude
these arteries.

[0034] Figure 3 is an exploded viéw of the system embodying features of the
invention including the intravaginal device 10 described above and the tenaculum-
like device 29. The tenaculum-like device has a pointed distal tip 42 configured to
engage tissue of the patient’s uterine cervix. The distal tip 43 of the shaft 28 is flared
as shown to maintain the tip within the patient's uterine cervix 44 during the
procedure. Handles 45 and 46 allow movement between the tip 43 and the shaft 28
to manipulate the patient's uteri‘ne cervix. Sheath 47 is provided with internal
threads (not shown) within its distal end 48 which are configured to engage the
threads 49 on the shaft 28 to prevent the withdrawal of the intravaginal device during
the procedure. Details of the tenaculum device 29 are found in co-pending
application Serial No. 10/300,420, filed on November, 19, 2002, and co-pending
application Serial No. 10/716,329, filed on November 18, 2003, both of which are
assigned to the present assignee.

[0035] Figure 4 illustrates the deployment of the tenaculum like device 29 within
the patient's vaginal canal (not shown) with the shaft 28 of the tenaculum-like device
inserted into thé patient's uterine cervix 44. The handle 45 of the tenaculum-like

device 29 has a sharp distal element 43 for engaging cervical tissue to be able to
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manipulate the patient's uterine cervix during the procedure when positioning the
intravaginal device 10 about the patient's uterine cervix 44. Handle 46 is secured to
the mid-point of the shaft 28.

[0036] As shown in Figure 5, the intravaginal device 10 is mounted onto the shaft
28 of the tenaculum-like device 29 with the shaft 28 slidably extending within the
shoe slide 27. The intravaginal device 10 is advanced within the patient's vaginal
canal (not shown) over the shaft 28 of the tenaculum-like device 29 until the open
jaws 17 and 18 of the device 10 extend over the end of the patient's uterine cervix as
shown in Figure 3. The distal ends 24 and 25 are urged against the patient's vaginal
fornix on both sides of the cervix 44. The position of the distal ends 24 and 25 is
adjusted to facilitate use of the blood flow sensors 30 and 31 on the pressure
applying surfaces 22 and 23 to detect the underlying uterine arteries 45 and 46. The
operator squeezes the finger grips 15 and 16 on the proximal ends of handles 13
and 14 fo press the pressure applying surfaces against the patient's vaginal fornix to
occlude the underlying uterine arteries as shown in Figure 6. The ratchet locks 50
and 51 on the handles 13 and 14 adjacent the finger grips 15 and 16 engage to lock
the handles 13 and 14 together with the pressure applying surfaces 22 and 23 of the
jaws 17 and 18 pressed against the vaginal fornix with the underlying uterine arteries
45 and 46 occluded. The blood flow sensors 30 and 31 can be employed to monitor
the blood flow through the uterine arteries 45 and 46 and to detect blood flow
termination when the arteries are occluded.

[0037] The blood flow sensors 30 and 31 are preferably Doppler ultrasonic
sensing systems to allow the operator to more easily guide the clamping jaws 17 and
18 to the location of the patient’s target uterine arteries 45 and 46. The blood flow

sensor is preferably mounted to the face of a tissue-contacting, pressure applying
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surface of the jaws of the intravaginal device and is preferably oriented
perpendicularly to the pressure applying surface. Other orientations can be
employed. Ultrasound energy useful for sensing a location of a blood vessel or of
blood flow in a blood vessel has a frequency of less than about 20 MegaHertz
(MHz), such as between about 5 MHz and about 19 MHz, and preferably between
about 6 MHz and about 10 MHz. In commercially available Doppler sensors, the
frequency is typically about 8 MHz. For sensors based on electromagnetic energy
useful for sensing a location of a blood vessel or of blood flow in a blood vessel, the
EM energy shoulq have a wavelength of about 500 nanometers (nm) to about 2000
nm, preferably about 700 nm to about 1000 nm.

[0038] Suitable Doppler ultrasonic systems include the MedaSonics®
CardioBeat® Blood Flow Doppler with Integrated Speaker (Cooper Surgical, Inc.,
Trumbull, CT). Other commercially available suitable Doppler ultrasound sensors
are the Koven model ES 100X MiniDop VRP-8 probe (St. Louis, MO) and the
DWL/Neuro Scan Medical Systems’ Multi-Dop B+ system (Sterling, VA).

[0039] While not shown in the drawings, the pressure applying surface of the
occluding elements can be provided with a serrated or other tissue-grasping surface
which is configured to engage and hold onto tissue when the pressure applying
surfaces are pressed into tissue of the patient’s vaginal fornix.

[0040] The uterine arteries in human females are located adjacent the vaginal
mucosa at a location within a few centimeters of the vaginal fornix. As a result, for
accessing and occluding a uterine artery from within the patient’s vaginal canal, the
dimensions of a vagina determine what size intravaginal device is suitable, taking
into consideration that the intravaginal device should readily reach the vaginal fornix

and be manually operated from outside of a patient's body. For example, a
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intravaginal device can be between about 6 inch to about 12 inches (15.2-30.5 mm)
in length for most applications.

[0041] The clamping jaws 17 and 18 are locked position about 0.5 to about 3
hours, preferably about 1 to about 2 hours for effective occluding of the patient's
uterine arteries. During or shortly after the occlusion of the patient's uterine arteries,
thrombus forms in the arteries. An agent can be administered to the patient in
addition to the clamping to enhance the effects of the occluded artery and decrease
the time necessary for the device to remain in place.

[0042] The agent can be an anti-fibrinolytic agent, which retards or prevents lysis
of the thrombus formed by the uterine artery occlusion for essentially the duration of
the treatment. By maintaining an effective amount of the anti-fibrinolytic agent
within the patient's blood stream, the lysis of thrombus within the uterine arteries is
retarded or prevented, so the thrombus formation is accelerated, reducing the
clamping period. Moreover, the uterine artery occlusion can be extended by
maintaining an effective level of anti-fibrinolytic agent within the patient after the
clamping pressure by the intravaginal device has been released.

[0043] After the uterine arteries have been occluded for a sufficient time, the
administration of the anti-ﬁ.brinolytic agent can be terminated so that lysis of the
thrombus is initiated by the normal lysis cycle and blood flow through the arteries can
resume. By administering the anti-fibrinolytic agent allows for blood stasis to occur
within the uterus and but eliminates or retards the clot lysis cycle which can minimize
the effect of the treatment. The stasis in the uterus initiates a clotting cascade and
by minimizing the competitive lysis cycle a shorter treatment period can be obtained.
The clot is maintained after removal of the occlusion system by maintaining an

effective level of the anti-fibrinolytic agent within the patient.
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[0044] If the thrombus is not lysed, the thrombus effectively blocks blood flow
through the artery, so the clamping jaw is no longer needed and it can be removed.
Preferably, the anti-fibrinolytic agent has been administered to the patient and an
effective level of the agent is developed within the patient's blood before the jaws of
the intravaginal device are clamped together to occlude the patient’'s uterine arteries.
[0045] The preferred anti-fibrinolytic agent is a plasminogen binding agent which
is believed to bind to plasminogen and prevents tissue plasminogen activator (tPa)
and urine plasminogen activator (uPa) from binding with plasminogen. When tPa
and the uPa bind with the plasminogen to generate plasmin which solubilizes (lyses)
fibrin clots and also degrades various proteins including fibrinogen and coagulation
factors.

[0046] The presently preferred plasminogen binding agent is tranexamic acid
(TA). Typically, the TA is delivered to the patient intravenously. Initially, the patient's
are giveh 10mg TA/kg of patient weight over a thirty minute period, followed by a
constant drip at 1mg TA/kg of body weight for the duration of the treatment time. An
alternative plasminogen binding agent is ethamsylate, but this agent is not as
effective as tranexamic acid and is required in much larger doses. Other anti-
fibrinolytic agents include acexamic acid, aminocaproic acid and aprotinin.

[0047] By maintaining an anti-fibrinolytic agent within the patient's blood, clot
formation from the artery occlusion is accelerated because the clot lysis cycle is
retarded or eliminated allowing for reduced occlusion times. When an anti-fibrinolytic
agent is used to accelerate the uterine artery occlusion, the uterine arteries should
be occluded for a period of about 0.5 to about 3 hours, usually about 1 to about 2
hours for effective treatment of the uterine disorder. The uterine artery occlusion can

be extended after the clamping members of the intravaginal device have been
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released by the continued administration of the anti-fibrinolytic agents to the patient.
By retarding or preventing lysis of the thrombus within the patient's uterine arteries
and uterus, the arteries remain occluded even though the pressure applied by the
jaws of the intravaginal device have been released. The occluding thrombus is
maintained within the patient’s uterus and uterine arteries to provide a total artery
occlusion time period of about 1 to about 48 hours, preferably about 1 to about 24
hours for effective treatments of the patient’s uterine disorder. Typically, the total
occlusion time will be less than 6 hours

[0048] At the end of the treatment, administration of the anti-fibrinolytic agents is
terminated. Typically lysis of the thrombus within the occluded uterine arteries
begins about a half an hour after the administration of the anti-fibrinolytic agent has
been terminated. Within about 24 hours the thrombus has been completely lysed
and full blood flow resumes.

[0049] Another agent which can enchénce the effects of the clamping of the
uterine arteries is misoprostol. An effective level of Misoprostol can reduce blood
flow in the uterus and reduce the amount of fibrinolytic agent reaching the thrombus
thereby extending the period in which the thrombus will remain in place.
Additionally, other agents capable of reducing uterine artery blood flow can be
administered.

[0050] Agents which stimulate production of Bax and Bak proteins can be
administered as well to augment fibroid tissue necrosis. Bax and Bak are proteins
which promote apoptosis or programmed cell death. Bax and Bak protein levels are
elevated in ischemic fibroid tissue. The proto-oncogene Bcl-2 is found in abundance
in the celis of a fibroid, compared to normal myometrial cells. Bcl-2 is believed to

play an important role in the growth of tumors. An agent which inhibits the protein
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expression of Bcl-2 can be used to treat fibroids. Furthermore, agents which
produce effects similar to those created by inhibition Bcl-2 or stimulation of Bax or
Bak, can be administered to aid in treatment of fibroids.

[0051] The uterine artery intravaginal devices embodying features of the invention
can be made from any suitable material or combination of materials, including metals
such as stainless steel, cobalt-chromium alloys, cobalt-chromium-nickel alloys,
chromium-cobalt-molybdenum alloys and superelastic alloys such as nickel-titanium
alloys having a stable austenite phase at body temperature, high strength plastics,
ceramics, and other materials known in the art to be suitable for the uses
contemplated herein. Biocompatible polymers such as polycarbonate, polysulfone,
polyester, polyacetal and a variety of fluoropolymers can be suitable for a variety of
embodiments of the invention. The intravaginal devices and systems embodying
features of the invention can be designed for single use (disposable) or can be
sterilizable and capable of multiple use.

[0052] While particular forms of the invention have been illustrated and described,
it will be apparent that various modifications can be made to the invention and that
individual features shown in one embodiment can be combined with any or all the
features of another embodiment described herein. The intravaginal device described
herein is a presently preferred embodiment, but other uterine artery intravaginal
devices can be utilized. For example, other suitable intravaginal devices are
described in co-pending applications Serial No. 10/107,810, filed on March 28, 2002,
Serial No. 10/107,800, filed on March 28, 2002, Serial No. 10/430,880, filed on May
6, 2003, Serial No. 10/721,857, filed on November 25, 2003 and Serial No.
10/718,222, filed on November 20, 2003, all of which have been assigned to the

present assignee. Accordingly, the invention is not to be limited to the specific
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embodiments illustrated and should be defined by the scope of the appended claims
as broadly as the prior art will permit. Terms such as “element’, “member”, “device”,
“component”, “section”, “portion”, “steps’, “means” and words of similar import, if
used in the appended claims, shall not be construed as invoking the provisions of 35
U.S.C. §112(6) unless the claims expressly use the term “means” followed by a
particular function without reciting specific structure or use the term “step” followed

by a particular function without reciting specific action. All patents and patent

applications cited herein are hereby incorporated in their entireties by reference.
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WHAT IS CLAIMED IS:

1. An intravaginal device for treating a female patient's uterine disorder by
occluding at least one of the patient’s uterine arteries, comprising:
a. a first clamping member which has
i. an elongated handle with a proximal handle portion conﬁgured
to extend out of the patient during treatment and be manipulated
by an operator, which has a distal handle portion having a pivot
point and which is configured to rotate in a plane about the pivot
point, and
. a éaddle-shaped jaw which is secured to the distal handle
portion, which has a distal tip with a pressure applying surface,
which has an inside tissue receiving recess proximal to the
pressure applying surface with upper and lower longitudinally
oriented sides proximal to the distal tip defining in part the tissue
receiving recess, with the upper longitudinally oriented side in
line with the distal handle portion and the lower longitudinally
oriented side spaced away from the upper longitudinally oriented
side; and
b. a second clamping member which has
i. an elongated handle with a proximal handle portion configured
to extend out of the patient during treatment and be manipulated
by an operator along with the proximal handle portion of the first
clamping member, which has a distal handle portion having a
pivot point pivotally secured to the pivot point of the handle of

the first clamping member, and
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. which has a distal shaft section with an open paddle-shaped jaw
having a distal tip with a pressure applying surface opposed to
the pressure applying surface of the first clamping member, a
tissue receiving recess proximal to the pressure applying
surface extending away from the tissue receiving recess of the
first clamping member, a pair of longitudinally oriented sides,
with one of the sides in the rotational plane of the intermediate
shaft section and one in a rotational plane spaced from the
rotational plane of the intermediate shaft section.

2. The intravaginal device of claim 1 wherein each of the proximal shaft .
sections of the clamping members include a grip configured to receive an operator's
finger.

3. The intravaginal device of claim 1 wherein at least one of the clamping
members has a blood flow sensor on its distal tip for detecting the location of the

patient’s uterine artery.

4. The intravaginal device of claim 1 wherein the blood flow sensor is a
Doppler crystal.
5. The intravaginal device of claim 4 wherein the Doppler crystal is

mounted in the pressure applying surface of the distal tip.

6. The intravaginal device of claim 5 wherein the Doppler crystal has a
direction of view away from the pressure applying surface.

7. The intravaginal device of claim 1 wherein the pair of longitudinally
oriented sides of the clamping members are spaced apart a distance of about 1 to

about 20 mm.
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8. The intravaginal device of claim 7 wherein the pair of longitudinally
oriented sides of the clamping members are spaced apart a distance of about 5 to
about 10 mm.

9. The intravaginal device of claim 1 wherein the distal end of the paddle-
shaped jaw of the first clamping member and the distal end of the paddle-shaped jaw
of the second clamping member are configured to engage a patient’s vaginal fornix
on opposite sides of the patient’s uterine cervix.

10. The intravaginal device of claim 1 wherein the device is mounted to a
tenaculum like device to guide the device to the patient’s uterine cervix.

11.  The intravaginal device of claim 1 wherein the device has a shoe slider

on the underside of the device for mounting the device to the tenaculum like device.
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