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(57) ABSTRACT 

Non-permanent occlusion of the uterine arteries is suf?cient 
to cause the demise of uterine myomata Without unneces 
sarily exposing other tissues and anatomical structures to 
hypoxia attendant to prior permanent occlusion techniques. 
A therapeutically e?‘ective transient time of occlusion of a 
uterine artery to treat uterine ?broid tumors is from 1 hours 
to 24 hours, and preferably is at least about 4 hours. A 
therapeutically e?‘ective temporary time of occlusion of a 
uterine artery to treat uterine ?broid tumors is from 1 day (24 
hours) to 7 days (168 hours), and preferably is about 4 days 
(96 hours). By invaginating the tissues of the vaginal Wall up 
to or around a uterine artery, collapse of the uterine artery 
can be achieved Without penetrating tissue of the patient. 
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METHODS FOR MINIMALLY INVASIVE, 
NON-PERMANENT OCCLUSION OF A UTERINE 

ARTERY 

[0001] This application is a divisional of copending appli 
cation Ser. No. 09/908,815 ?led Jul. 20, 2001, Which is a 
continuation of co-pending application Ser. No. 09/556,934 
?led Apr. 20, 2000, now US. Pat. No. 6,550,482 and Which 
claims priority to provisional application Ser. No. 60/279, 
477 ?led Mar. 28, 2001, all of Which are incorporated herein 
by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to the treat 
ment of disorders Which receive blood ?oW from the uterine 
arteries, and more particularly to methods for the non 
permanent occlusion of the uterine artery or arteries, includ 
ing for use in treating uterine myomata (?broids), dysfunc 
tional uterine bleeding (DUB), post partum hemorrhaging 
(PPH), and uterine bleeding associated With cesarian section 
surgery. 

[0004] 2. Brief Description of the Related Art 

[0005] Hysterectomy (surgical removal of the uterus) is 
performed on approximately 600,000 Women annually in the 
United States. For approximately 340,000 Women, hyster 
ectomy is probably the best current therapeutic choice for 
the treatment of their diseases (uterine cancer, endometrio 
sis, menorrhagia, and prolapse). For approximately 60,000 
Women With dysfunctional uterine bleeding (abnormal men 
strual bleeding that has no discrete anatomic explanation 
such as a tumor or groWth), neWer endometrial ablation 

techniques may be an alternative to hysterectomy. For 
approximately 200,000 Women With benign but symptom 
atic (excessive bleeding, pain, and “bulk” sensations) mus 
cular tumors of the uterus, knoWn as leiomyoma or ?broids, 
neWer treatment methods have been developed Which may 
spare these Women a hysterectomy, as Well. 

[0006] Hysterectomy for treating uterine ?broid disorders, 
though effective, has many undesirable characteristics. 
Thus, any method Which can approximate the therapeutic 
result of a hysterectomy Without removing the uterus (and 
commonly the ovaries since they are closely adjacent to the 
uterus) Would be a signi?cant improvement in this ?eld. 

[0007] The undesirable characteristics of hysterectomy 
include a knoWn mortality rate of 0.5 deaths per 1000 
hysterectomies. Stated another Way, the risk of death Within 
30 days of hysterectomy is thirty times greater for Women 
Who have had a hysterectomy than for Women of similar 
ages and backgrounds Who have not had a hysterectomy. 
Morbidity (medical symptoms and problems short of death) 
associated With hysterectomy include possible injury to 
adjacent organs (the bladder, the ureters, and boWel), hos 
pital stay of approximately one Week, ?ve to six Weeks of 
sloW recovery to normal activity, three Weeks of absence 
from Work, direct medical expenses of at least $10,000, 
indirect cost of time aWay from Work, a future three-fold 
increase in the incidence of cardiovascular disease, 
decreased sexual pleasure in approximately thirty percent of 
Women, and depression and anxiety for many years after the 
hysterectomy for approximately eight percent of Women. 
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[0008] Surgically removing ?broids (myomectomy) or in 
situ ablation of uterine ?broids is a bit like eradicating ants 
in the pantryithey are not all seen from one perspective and 
there may be a lot of them. Commonly, a diagnosis of uterine 
?broids involves the presence of multiple ?broids, often 
averaging ten ?broids or more per a?licted uterus. Conse 
quently, it is dif?cult to knoW Which ?broid is causing 
symptoms to the patient (bleeding, pain, and bulk effects on 
adjacent organs). Furthermore, ?broids occur at different 
layers in the uterus. Uterine ?broids can occur adjacent to 
the lining of the uterus (submucosal ?broid), in the myo 
metrium (intramural ?broid), or adjacent to the outer layer 
of the uterus (subserosal ?broid). Consequently, if one is 
directly ob serving the uterus from the peritoneal cavity, only 
subserosal ?broids Would be seen. If one is directly observ 
ing the uterus from the endometrial surface of the uterus, 
only the submucosal Would be seen. Fibroids deep Within the 
Wall of the uterus are poorly visualiZed from either surface. 
Finally, since ?broids come in all siZes, only the larger 
?broids Will be seen in any case. 

[0009] Clearly, the strategy of identifying Which indi 
vidual ?broid is causing symptoms (When there are often 
many), ?nding that ?broid, and then either removing or 
destroying that individual ?broid is a rather complex strat 
egy. It is therefore easy to understand Why the hysterectomy 
is such a common surgical choice. With hysterectomy, all 
uterine ?broids are removed in one stroke. 

[0010] In 1995, it Was demonstrated that ?broids, in a 
uterus that contained one or multiple ?broids, could be 
treated Without hysterectomy using a non-surgical therapy, 
speci?cally comprising bilateral intraluminal occlusion of 
the uterine arteries (Ravina, et al., “Arterial EmboliZation to 
Treat Uterine Myomata,”Lancel, Sep. 9, 1995; Vol. 346; pp. 
671-672, incorporated by reference in its entirety herein). 
This technique is knoWn as “uterine artery emboliZation.” 
The technique uses standard interventional radiology angio 
graphic techniques and equipment, Whereby the uterine 
arteries are accessed via a transvascular route from a com 

mon femoral artery into the left and right uterine arteries. 

[0011] Three facts explain the success of uterine artery 
emboliZation. First, it has been established that pelvic bleed 
ing from a Wide variety of sources (e.g., auto accidents, 
surgical errors, and post partum hemorrhage) can be effec 
tively controlled With emboliZation techniques using coils 
placed in arterial and venous lumens (US. Pat. Nos. 4,994, 
069, 5,226,911, and 5,549,824, all ofWhich are incorporated 
in their entireties herein) (available from Target Therapeu 
tics), or particles (GELFOAM pledgets, available from 
Upjohn, Kalamazoo, Mich., or IVALON particles, available 
from Boston Scienti?c). 
[0012] Second, ?broids live a tenuous vascular life With 
very little ability to recruit a neW blood supply from the host 
When the primary blood supply is compromised. Third, the 
uterus has a dual (or redundant) blood supply; the primary 
blood supply is from the bilateral uterine arteries, the 
secondary blood supply from the bilateral ovarian arteries. 

[0013] Consequently, When both uterine arteries are 
occluded, i.e., bilateral vessel occlusion, the uterus and the 
?broids contained Within the uterus are both deprived of 
their blood supply. HoWever, as demonstrated by Ravina, et 
al., the effect on the ?broid is greater than the effect on the 
uterus. In most instances, the ?broid Withers and ceases to 
cause clinical symptoms. 
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[0014] The uterine artery embolization technique utilized 
by Ravina, et al. uses standard transvascular equipment, 
available in a typical interventional radiology angiography 
suite. This equipment includes guide catheters to selectively 
enter the tortuous right and left uterine arteries, Ivalon or 
Gelfoam particles, and intravascular coils. With skill and 
these standard angiographic tools, the uterine arteries can be 
occluded bilaterally and ?broid disease treated through a 2 
mm hole in the right groin and through the right common 
femoral artery. Following the procedure, the arterial punc 
ture site is held With manual pressure for ?fteen minutes. 
While post-procedural pain is often signi?cant, and requires 
intravenously delivered pain medication, the patient is typi 
cally fully recovered in a number of days. 

[0015] The problem With uterine artery embolization is 
simple. The physicians Who knoW hoW to do the procedure 
are interventional radiologists, Who do not take care of 
gynecology problems. The physicians Who take care of 
gynecology problems do not possess the skill necessary to 
perform catheter-based uterine artery embolization. Accord 
ingly, only on the order of tens of thousands of uterine artery 
embolizations have been performed, WorldWide, since 
approximately 1995, Whereas hundreds of thousands of 
hysterectomies have been performed each year for uterine 
?broids Which are symptomatic. 

[0016] Currently, many physicians continue to embolize 
the uterine artery With PVA particles. As reported by the 
Society for Cardiovascular and Interventional Radiology in 
late 1999, some 6000 cases have been performed Within the 
United States. Currently the annualized run rate for this 
procedure is approximately 4500 cases per year. 

[0017] Previously, physicians have permanently, surgi 
cally ligated the uterine artery utilizing metal vascular clips. 
This procedure has been performed laparoscopically and 
requires a great deal of surgical skill to access, identify, 
dissect, and ligate the uterine arteries. This requirement for 
high skill and a full surgical approach has limited the use of 
surgical ligation of the uterine arteries as a clinical alterna 
tive for uterine ?broid treatment. 

[0018] The current treatments offered to Women focus on 
permanent or near permanent occlusion methods for the 
uterine artery. These methods include (the expected longev 
ity of the embolic agent is given parenthetically): emboliz 
ing With PVA particles (6 months to permanent in situ); 
embolizing With stainless steel coils (permanent in situ); 
embolizing With Gelfoam (3 to 4 Weeks before degradation 
of the embolic particles); surgical ligation With metal vas 
cular clips (permanent); and surgical ligation With RF abla 
tion (permanent). 

[0019] All of the prior art devices and methods are there 
fore aimed at permanent occlusion of the uterine artery, 
resulting in redirection of the blood How to the uterus 
through collateral circulation. The patients Who suffer most 
dramatically from uterine myomata are Women of child 
bearing age Who may desire to bear additional children. The 
current methods of embolizing or ligating uterine arteries are 
speci?cally contraindicated for Women Who desire to bear 
additional children. This is the realization of inadequate 
blood supply to the uterus because of the loss of the uterine 
arteries, the primary blood supply. A feW reports have been 
cited of Women Who have undergone uterine artery embo 
lization With PVA particles and then gone on to become 
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pregnant and deliver normal babies. Reports have also been 
cited of Women Who have experienced premature meno 
pause due to ovarian failure from these same procedures. 

[0020] While it is apparent that uterine artery embolization 
With the current embolic agents or ligation techniques is 
effective for treating uterine myomata, it is also apparent 
from a revieW of case reports and complications that this 
treatment is in need of a substantial improvement in safety. 

[0021] The tissue of the vaginal Wall is very elastic, 
pliable, and ?exible. The vaginal Wall can be made to 
assume different shapes Without tearing and Without signi? 
cant patient discomfort or pain. Heretofore, this inherent 
characteristic of these tissues has not been utilized in the 
treatment of myomata, or for accessing the uterine artery. 
Instead, prior techniques have relied upon transvascular 
routes (Ravina, et al.), complete surgical or laparoscopic 
dissection of the tissues surrounding a uterine artery to 
achieve access to the vessel. The di?iculty and cost associ 
ated With the use of traditional transvascular access, and the 
possibility of infection and surgical complication associated 
With dissection, render these prior techniques unacceptable. 

[0022] Those of skill in the art are Well acquainted With 
DUB, PPH, and cesarian section-related bleeding. While the 
causes of DUB are often not identi?ed, current treatments 
include endometrial ablation and hysterectomy, Which can 
be extreme treatments for some patients. PPH and cesarian 
section-related bleeding can be a dangerous if not quickly 
and adequately controlled, Which may require a fast surgical 
response, from Which the patient may suffer from associated 
trauma of the surgery. 

[0023] Another aspect of hysterectomy procedures is that 
the blood supply to the uterus is typically stopped by ligating 
the uterine arteries, to prevent the patient from bleeding 
excessively as the uterus is removed. This ligation task can 
be very laborious and time-consuming, as the arteries are 
dissected and ligated by the surgeon, and have associated 
complications. 
[0024] There therefore still remains a need in the art for 
improvements in methods, processes, and techniques for 
occluding the uterine arteries for treatment of numerous 
conditions and/or facilitating other procedures. 

SUMMARY OF THE INVENTION 

[0025] According to a ?rst exemplary embodiment, a 
process of treating a condition of a patient comprises the 
steps of non-invasively, non-permanently occluding a uter 
ine artery for a therapeutically effective time period, and 
reestablishing blood ?oW through the uterine artery at the 
termination of said therapeutically effective time period. 

[0026] According to a second exemplary embodiment, a 
process useful for treating a patient having at least one 
uterine artery and a uterus, the process comprises the steps 
of non-invasively, non-permanently occluding at least one 
uterine artery for a therapeutically effective time period and 
removing at least a portion of a uterus of a patient. 

[0027] Still other objects, features, and attendant advan 
tages of the present invention Will become apparent to those 
skilled in the art from a reading of the folloWing detailed 
description of embodiments constructed in accordance 
thereWith, taken in conjunction With the accompanying 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The invention of the present application Will noW 
be described in more detail With reference to preferred 
embodiments of the apparatus and method, given only by 
Way of example, and With reference to the accompanying 
drawings, in Which: 

[0029] FIG. 1 illustrates a perspective vieW of portions of 
a uterus, vagina, uterine arteries, and an exemplary tool; 

[0030] FIG. 2 illustrates a right side elevational vieW of 
portions of a uterus, vagina, uterine arteries, and an exem 
plary tool according to an exemplary embodiment of the 
invention; 
[0031] FIG. 3 illustrates a cross-sectional vieW taken at 
line 3-3 in FIG. 2; 

[0032] FIG. 4 illustrates a front elevational vieW of por 
tions of a uterus, vagina, uterine arteries, and an exemplary 
tool; 
[0033] FIG. 5 illustrates a cross-sectional vieW taken at 
line 5-5 in FIG. 4; 

[0034] FIG. 6 illustrates a right side elevational vieW of 
portions of a uterus, vagina, uterine arteries, and an exem 
plary tool, during a clamping step; 

[0035] FIG. 7 illustrates a cross-sectional vieW taken at 
line 7-7 in FIG. 6; 

[0036] FIG. 8 illustrates a front elevational vieW of por 
tions of a uterus, vagina, uterine arteries, and an exemplary 
tool, similar to FIG. 4, during a clamping step; 

[0037] FIG. 9 illustrates a cross-sectional vieW taken at 
line 9-9 in FIG. 8; 

[0038] FIG. 10 illustrates a right side elevational vieW of 
portions of a uterus, vagina, uterine arteries, and an exem 
plary tool according to another exemplary embodiment of 
the invention; and 

[0039] FIG. 11 illustrates a cross-sectional vieW taken at 
line 11-11 in FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0040] Non-permanent occlusion of the uterine artery is 
su?icient to cause the demise of uterine myomata Without 
unnecessarily exposing other tissues and anatomical struc 
tures to hypoxia attendant to prior permanent occlusion 
techniques. Burbank, Fred, et al., Uterine Artery Occlusion 
by EmboliZation or Surgery for the Treatment of Fibroids: A 
Unifying Hypothesis-Transient Uterine Ischemia, The Jour 
nal of the American Association of Gynecologic Laparos 
copists, November 2000, Vol. 7, No. 4 Supplement, pp. 
S3-S49. While occlusion of a uterine artery can be achieved 
using procedures Which penetrate tissue of the patient, the 
inventors herein have discovered that occlusion of one or 
both of the uterine arteries of a patient can be achieved 
non-invasively, that is, Without penetrating tissue of the 
patient. 

[0041] In the context of the present invention, a therapeu 
tically effective transient time of occlusion of a uterine artery 
to treat uterine ?broid tumors is from 1 hour to 1 day (24 
hours). Also in the context of the present invention, a 
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therapeutically effective temporary time of occlusion of a 
uterine artery to treat uterine ?broid tumors is from 1 day (24 
hours) to 7 days (168 hours), and preferably is about 3-4 
days (72-96 hours). 

[0042] Methods for non-permanent uterine artery occlu 
sion in accordance With the present invention alloW for 
substantial improvements in safety and ef?cacy of this 
procedure over prior techniques. Processes in accordance 
With the present invention preferably result in death to the 
entire uterine ?broid cell line, a normal blood supply to the 
uterus Within a short period of time after reestablishment of 
the blood supply through the uterine artery or arteries, 
preferably about a Week, and no fear of premature meno 
pause and ovarian failure due to particulate emboliZation of 
the ovarian artery or ovaries. 

[0043] Methods for non-permanent uterine artery occlu 
sion of the present invention are all aimed at producing the 
folloWing events, preferably in the sequence indicated; 
Blood How in the uterine artery is sloWed or stopped by 
occluding the artery. This stoppage of blood ?oW creates a 
clotting cascade Within the artery in a fashion Well knoWn to 
those skilled in the art. Once blood How has ceased and the 
vessel is ?lled With blood clots or thrombus, uterine ?broids, 
and more particularly the cells of the uterine ?broids, suffer 
a nearly immediate death because of the cessation of blood 
How to them. The uterus becomes anoxic, but is partially 
supplied by the ovarian arteries and other collateral circu 
lation. This collateral circulation is adequate to keep the 
uterine tissues alive and alloW for it to recover as the total 
blood How to the uterus returns to normal. 

[0044] The thrombus formed Within the transiently or 
temporarily occluded blood vessel is addressed by the blood 
system With a series of enZymes Which attempt to lyse the 
thrombus. This cycle is predictable and effective, and it can 
be assisted With various thrombolytic agents such as tissue 
plasminogen activator (tPA). In order to assure that the 
thrombus is Well formed to occlude the uterine artery in 
accordance With the processes of the present invention, 
hemostasis should be maintained for at least about 1 hour to 
about 24 hours. Therefore, it is preferable that the mecha 
nism Which initiates formation of the thrombus, described in 
greater detail beloW, stays in place at least 1 hour to 24 hours 
to provide for the death of the ?broid cell line. After this 
initial period to initiate and maintain the formation of a 
thrombus in the artery, preferably about l-24 hours, the 
mechanism can be removed. As described in greater detail 
beloW, the mechanism for occluding the uterine artery can 
take any one of a number of forms in accordance With the 
present invention, and therefore can be removed by a 
number of Ways, including physical removal from the artery. 
As Will be readily appreciated by one of ordinary skill in the 
art, the present invention is not limited to the speci?c 
examples herein of mechanisms Which are useful for occlud 
ing a uterine artery, and other suitable methods and devices 
are also Within the spirit and scope of the present invention. 

[0045] Without being limited to a particular theory, the 
inventors herein believe that the ef?cacy of the present 
invention is due, at least in part, to its emulation of What may 
have been a natural phenomenon, at least among female 
humans. In the distant past, it is likely that Women generally 
Were pregnant much more than is common today, and Would 
have gone through the birthing process and delivery more 
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often and/or more frequently than today. As is Well known 
to those of skill in the art, When the placenta separates from 
the uterine Wall during childbirth, the Woman does not 
(usually) sulfer from massive bleeding, even though the 
huge number of blood vessels connecting the uterus and the 
placenta have abruptly been severed. Instead, a biological 
mechanism, Which is not Well understood, initiates rapid 
clotting in the blood vessels Which had been supplying the 
placenta With blood, and the bleeding stops. 

[0046] Upon this massive clotting event, a region of the 
uterus through Which these blood vessels extend is also 
starved of blood, becoming hypoxic or anoxic. Thus, any 
?broids Which are also located in this region of the uterus are 
also starved of blood, and are killed, as described herein. 
With the historical expectation that Women Were pregnant 
and Went through childbirth more frequently, and the com 
mon understanding that the location of implantation of a 
fertilized ova in the uterine Wall (endometrium) is essen 
tially random, the result is that, over the time period during 
Which a Woman can become pregnant, a set of regions of the 
uterus are cleared of ?broids. Thus, the relatively recent 
increase in the diagnosis of myomata may be attributable, at 
least in part, to the (expected) fact that Women are pregnant 
less, and less frequently, and live longer, than historically 
Was the case. Within this frameWork, the skilled artisan Will 
appreciate that the present invention emulates, in a sense, the 
biology of childbirth by causing a portion of the uterus, or 
the entire uterus, to become hypoxic or anoxic. 

[0047] Steps of methods in accordance With the present 
invention Will noW be described With reference to exemplary 
mechanisms Which occlude one or both uterine arteries in 
order to initiate the clotting cascade Which results in throm 
bus formation. As Will be readily apparent to one of ordinary 
skill in the art, the devices illustrated and described herein 
are merely exemplary, and numerous devices can be used to 
perform the methods of the present invention. Thus, While 
the draWing ?gures illustrate several types of devices, 
detailed descriptions of their structures have not been 
included herein because the exact nature of devices are not 
critical to performance of the methods according to the 
present invention. 

[0048] While it is likely su?icient that the use of only one 
of the folloWing modalities Will result in the occlusion of a 
uterine artery, it is also Within the scope of the present 
invention to simultaneously or serially employ multiple 
modalities to occlude a single uterine artery. 

[0049] The folloWing are merely provided by Way of 
example and not of limitation. Access to the uterine arteries 
is preferably achieved by invagination of the vaginal Wall 
Without signi?cant, and preferably Without any, penetration 
of the patient’s tissues, including the vaginal Wall. 

[0050] One or both of the uterine arteries of the patient are 
occluded using one of the devices and associated procedures 
described beloW. The adequacy of the occlusion can then 
optionally be measured by any process suitable for the 
measurement of blood ?oW, e.g., Doppler ultrasound. The 
time of initial occlusion can then optionally be marked so 
that the total time of occlusion of the artery can be ascer 
tained. Although it is preferable that both of the patient’s 
uterine arteries are occluded for the minimum time periods 
necessary to initiate thrombus formation, and more prefer 
able that the occlusion times for both arteries overlap by at 
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least this minimum time, it is also Within the scope of the 
present invention to occlude the uterine arteries serially. 

[0051] In the context of the present invention, the term 
“non-invasive” means that tissue or tissues of the patient, on 
Whom the methods of the present invention are performed, 
are not signi?cantly penetrated, and preferably are not 
penetrated at all. Thus, “non-invasive” also includes situa 
tions in Which minor, including incidental, abrasions, lac 
erations, and the like occur, Without purposefully penetrat 
ing tissue in order to access the anatomical structure of 
interest. As such minor penetrations of tissue are common 
place in the medical and surgical arts and are not considered 
to be invasive, the skilled artisan Will readily appreciate the 
use of the term “non-invasive” in the context of the present 
invention. 

[0052] Turning noW to the draWing ?gures, FIGS. 1-11 
illustrate portions of a uterus of a patient and some of her 
adjacent anatomical structures, reference to Which can be 
made for a better understanding of the present invention. 
The draWing ?gures diagrammically illustrate a uterus 10 
Which is a?licted With one or more ?broid tumors 22. The 
patient’s vagina 12 includes the vaginal fomix 14. The 
cervix 20 extends betWeen the uterine cavity (not illustrated) 
and the vagina 12. As discussed further herein, the uterine 
arteries 16a, 16b extend to the uterus 10 and supply the 
uterus (and the ?broids) With oxygenated blood. 

[0053] While one of ordinary skill in the art Will appre 
ciate that uterine arteries’ internal diameters Will normally 
vary Within groups of patients, and therefore that the present 
invention relates to non-permanent occlusion of uterine 
arteries of various siZes, typically uterine arteries have 
internal diameters of about 2 mm to about 4 mm prior to 
(upstream of) the ?rst order branches of the artery at the 
uterus. The ?rst order branches, typically, have internal 
diameters of less than 2 mm, With higher order branches 
having again smaller internal diameters. 

[0054] The inventors herein have found that the uterine 
arteries are located, for female humans, adjacent to the 
vaginal Wall, and more speci?cally are typically Within 
about 2 cm from the vaginal Wall at the vaginal fomix 14. 
This characteristic of the anatomy had not previously been 
identi?ed in the literature. Furthermore, the inventors herein 
have discovered that the distance betWeen the vaginal Wall 
(at the fomix) and a uterine artery is shortened upon traction 
being applied to the cervix 20 in a direction toWard the 
vaginal opening, such as by pulling on the cervix With, e.g., 
tenaculum or the like. The inventors herein have also 
discovered that upon invagination of the vaginal Wall as 
described herein, the distance betWeen this part of the 
uterine arteries 16a, 16b, and the vaginal Wall decreases. By 
Way of example and not of limitation, it has been observed 
by the inventors herein that this distance can be decreased to 
about 1 cm or less. This decrease in the distance betWeen a 
uterine artery and the vaginal Wall can greatly facilitate the 
methods of the present invention by increasing the likeli 
hood that the uterine artery of interest can be accessed, even 
Without the aid of location and identi?cation devices such as 
ultrasound, Doppler ultrasound, MRI, CAT, and the like. 

[0055] Therefore, While the processes in accordance With 
the present invention can be performed on a uterine artery 
prior to the ?rst order branches, the present invention also 
can be performed on higher order branches With smaller 
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diameter blood vessels. Thus, While the following descrip 
tions reference the uterine artery, the term uterine artery also 
includes higher order branches of the uterine artery and the 
non-permanent occlusion of them. As illustrated in the 
drawing ?gures, the uterine arteries 16a, 16b extend gener 
ally laterally from the outer portions of the uterus in posi 
tions close to the vaginal fornix 14. 

[0056] It has been observed and reported that blood vessel 
hemostasis of greater than 4 days (96 hours) is necessary to 
permanently occlude a blood vessel. See Hay, D. L., et al., 
Hemostasis in blood vessels after ligation,” Am. J. Obstet. 
Gynecol. 160:3; pp. 737-739 (March 1989), and Brohim, R. 
M., et al., “Development of independent vessel security after 
ligation With absorbable sutures or clips,” Am. J. Surg., Vol. 
165, pp. 345-349 (March 1993), the entire contents of both 
of Which are incorporated by reference in their entireties 
herein. Thus, as the processes in accordance With the present 
invention are directed to non-invasive, non-permanent, tran 
sient and/or temporary occlusion of the uterine arteries, it is 
necessary to remove the vessel occlusion at a time prior to 
the artery closing permanently and after a therapeutically 
effective time period of hemostasis for the uterine ?broid 
cell line to have died from the lack of a suf?cient blood 
supply. 

TRANSIENT OCCLUSION 

[0057] After at least 1 hour of occlusion, preferably 1-24 
hours, more preferably 4-24 hours, of total occlusion time 
for a uterine artery, the device, mechanism, or modality by 
Which the artery Was occluded is removed, permitting rees 
tablishment of the blood ?oW through the uterine artery to 
the uterus. A therapeutically effective transient time of 
occlusion of a uterine artery to treat uterine ?broid tumors is 
from 1 hour to 1 day (24 hours). By occluding a uterine 
artery for a therapeutically effective transient time of occlu 
sion, the blood ?oW through the uterine artery is sloWed 
su?iciently, and preferably stopped, for a time suf?cient for 
a blood clot to form in the vessels of the uterus and ?broids 
groWing on the uterus. Once the blood clot is formed, the 
clot itself can assume the task of sloWing or stopping blood 
?oW through the uterine artery, and the device, mechanism, 
or modality Which initially sloWed or stopped blood ?oW 
(described in greater detail beloW) can be removed. As Will 
be readily appreciated by one of ordinary skill in the art, the 
clot Will then begin to be broken doWn or lysed by the body. 
This lysing process can optionally be assisted by a systemic 
or localiZed administration of a thrombolytic agent, such as 
tPA, or the like, if the practitioner elects to do so. 

TEMPORARY OCCLUSION 

[0058] After at least 1 day (24 hours), preferably 1-7 days, 
more preferably 3-4 days, of total occlusion time for a 
uterine artery, the device, mechanism, or modality by Which 
the artery Was occluded is removed, permitting reestablish 
ment of the blood ?oW through the uterine artery to the 
uterus. Different from transient occlusion discussed above, 
temporary occlusion does not rely solely on the blood clot 
formed as a result of the sloWing or stoppage of blood ?oW 
through the uterine artery. In accordance With the present 
invention, temporary occlusion bene?ts from the combina 
tion of both the device, mechanism, or modality and the 
blood clot to limit or stop blood ?oW through the uterine 
artery. 
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[0059] In addition to the foregoing steps in the processes 
of the present invention, removal of a blood clot or thrombus 
can be accelerated by the use of an agent Which lyses the 
clot, including the administration of tPA to the patient after 
the therapeutically effective time period. 

[0060] Turning again to the draWing ?gures, FIGS. 1-5 
illustrate a step according to one exemplary method in 
accordance With the present invention. As can be seen in 
FIG. 1, the vaginal Wall, because of its inherent elasticity 
and ?exibility, permits a simple clamping tool 100 to invagi 
nate the vaginal Wall. The vaginal Wall is invaginated toWard 
the uterine artery 16b on tWo lateral sides of the uterine 
artery, corresponding to the distalmost ends of the tWo 
clamping portions 102a, 1021) of the tool 100. The portions 
102a, 1021) are preferably advanced, and invaginate the 
vaginal Wall, in an open position and spaced apart from each 
other a distance large enough so that the uterine artery 16b 
can be positioned betWeen the ends of the clamping portions. 

[0061] Although not necessary for performance of the 
methods of the present invention, location of the uterine 
artery 16b, and veri?cation that the uterine artery is betWeen 
the ends of the clamping portions 102a, 102b, can be 
assisted through the use of commonplace imaging and 
locating tools, such as MRI, ?uoroscopy, CAT, ultrasound, 
Doppler ultrasound, and the like, as Will be readily appre 
ciated by one of ordinary skill in the art. As blood ?oW 
sensor 103 is shoWn schematically in FIG. 9. The present 
invention includes, hoWever, methods Wherein the practitio 
ner does not use or rely on such additional tools, and 
positions the tool 100 relative to the uterine artery 16b based 
upon the practitioner’s knoWledge and experience of Where 
the uterine artery is relative to other anatomical features of 
the patient. 

[0062] FIGS. 6-9 illustrate a step of an exemplary method 
in accordance With the present invention after the step 
illustrated in FIGS. 1-5. In the later step of FIGS. 6-9, the 
tool 100 has been closed onto the properly positioned uterine 
artery 16b, and the uterine artery is collapsed by the bilateral 
force exerted on the uterine artery. More particularly, the 
portions 102a, 1021) exert a combined clamping force on the 
invaginated vaginal Walls 18a, 18b, Which exert forces on 
any tissue betWeen the Walls 18a, 18b, Which in turn exert 
forces on the exterior Wall of the uterine artery 16b. The 
force(s) exerted on the Wall of the uterine artery are suffi 
cient to collapse the uterine artery, and at least reduce the 
blood ?oW rate through the uterine artery to a level suf?cient 
to initiate a clotting sequence. Optionally, the Wall of the 
uterine artery 16b can be completely collapsed, i.e., the 
blood ?oW through the uterine artery is Zero. As described 
elseWhere herein, cessation of blood ?oW through the uter 
ine artery can have therapeutic effects for treating ?broids. 

[0063] Tool 100 can be any device Which can invaginate 
the vaginal Wall as described above, and clamp or press the 
invaginated vaginal Wall to at least partially collapse the 
uterine artery betWeen the clamping portions of the tool. 

[0064] FIGS. 10 and 11 illustrate a step of yet another 
exemplary method in accordance With the present invention. 
A tool 200 is used to invaginate the vaginal Wall at 18c, and 
to press against the uterine artery 16b With an end portion 
202. As described above, the uterus 10 is oftentimes a fairly 
muscular, moderately rigid structure. The inventors herein 
have discovered that the uterus can be used as the second 
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force-exerting member or anvil by Which the uterine artery 
can be collapsed. In the ?rst exemplary embodiment, 
described above, the tWo force originating members Were 
portions of a tool 100; in the second exemplary embodiment, 
the tool 200 is one of the force-originating members, and the 
uterus itself is the other force-originating member. In this 
context, the uterus 10 can be likened to an anvil or platen 
against Which a tool presses the uterine artery 16b to 
collapse it. Thus, tool 200 should have an end 202 Which is 
su?iciently large that, upon invagination of the vaginal Wall 
180, the uterine artery 16b can be at least partially collapsed. 
Of course, tool 200 should not be so large that it is incapable 
of being inserted into the vaginal fomix 14. 

[0065] Tool 200 can be any device Which can invaginate 
the vaginal Wall as described above, and clamp or press the 
invaginated vaginal Wall 180 to at least partially collapse the 
uterine artery betWeen the tool and the uterus 10. 

[0066] The present invention also relates to the treatment 
of conditions Which involve or include uterine bleeding, and 
more speci?cally to inhibiting or stopping uterine bleeding 
altogether. As discussed brie?y above, there are numerous 
knoWn conditions Which involve or include uterine bleeding; 
DUB, PPH, and obstetrical, including cesarian section 
related, hemorrhaging, and bleeding during and after a 
myomectomy, are but a feW examples of uterine bleeding 
Which can be inhibited or stopped by methods of the present 
invention. As described above, the collapse of a uterine 
artery and the associated hemostasis in the artery Will reduce 
or completely cut off the blood supply to a portion of the 
uterus; simultaneous collapse of both uterine arteries in a 
patient reduces or completely cuts off the blood supply to the 
uterus, and therefore stops uterine bleeding, Whatever the 
cause. 

[0067] Thus, the present invention extends to any proce 
dure Which can bene?t from a reduction in the blood How to 
and in the uterus of a patient, including a complete cessation 
of blood ?oW. As discussed above, it may be appropriate in 
some procedures, such as hysterectomy, to eventually per 
manently stop the blood ?oW through the uterine artery. 
According to certain aspects of the present invention, hys 
terectomy can be facilitated by ?rst occluding the uterine 
artery using methods of the present invention, and thereafter 
proceeding With other steps of the hysterectomy. As methods 
of the present invention bene?t from the possibility of being 
rapidly performed, in contrast to the laborious and time 
consuming tasks of dissection and ligation of the uterine 
arteries typically involved With hysterectomy procedures, 
the entire hysterectomy procedure can be less time consum 
ing. According to this hysterectomy-related embodiment of 
the present invention, the term therapeutically effective time 
means the time until the blood ?oW through the uterine 
artery is controlled by another modality, such as by perma 
nent ligation of the uterine artery by knoWn techniques. 
Other procedures to Which the methods of the present 
invention Will be readily apparent to those of skill in the art. 

[0068] As Will be readily appreciated by those of skill in 
the art, it can often be the case that a particular procedure or 
treatment of a patient, although indicated, is not fully 
successful in treatment of the patient’s condition, and 
another procedure or treatment is indicated and advisable. In 
the context of the present invention, there may be instances 
When non-permanent occlusion of one or both uterine arter 
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ies of a patient does not fully alleviate the patient’s symp 
toms and, upon consultation With the medical practitioner, 
the patient may elect and consent to myomectomy, or partial 
or complete hysterectomy. Thus, the present invention also 
extends to methods of performing a myomectomy and/ or a 
hysterectomy, in any form, Which are preceded by a step or 
steps of non-permanent occlusion of a uterine artery, as 
described herein, Well before the myomectomy or hysterec 
tomy. 

[0069] The foregoing exemplary embodiments of methods 
in accordance With the present invention are performed on 
one or all uterine arteries 16a, 16b of the patient. According 
to the present invention, the same or different speci?c 
methods can be performed on different uterine arteries, e. g., 
bilateral occlusion on uterine artery 16a and unilateral 
occlusion on uterine artery 16b, or bilateral or unilateral 
occlusion on both uterine arteries. 

[0070] While the invention has been described in detail 
With reference to preferred embodiments thereof, it Will be 
apparent to one skilled in the art that various changes can be 
made, and equivalents employed, Without departing from the 
scope of the invention. While speci?c reference has been 
made to female adult human patients, processes in accor 
dance With the present invention also include occlusion of 
one or both of the uterine arteries of any female patient that 
has uterine arteries, including pediatric humans and other 
mammals, and in particular non-marsupial mammals. Each 
of the aforementioned published documents are incorpo 
rated by reference herein in their entirety. 

1. A process of treating a female patient’s uterus, com 
prising: 

at least partially occluding a uterine artery of the patient 
for a therapeutically effective time period by applying 
pressure to the uterine artery through a Wall of a vaginal 
fomix of the patient; and 

re-establishing blood ?oW through the uterine artery at the 
termination of said therapeutically effective time period 
by releasing the pressure applied to the uterine artery 
through vaginal Wall. 

2. A process in accordance With claim 1, further compris 
mg: 

invaginating a portion of a vaginal Wall of a patient prior 
to applying pressure to the uterine artery to at least 
partially occlude the uterine artery. 

3. A process in accordance With claim 2, Wherein the 
invaginating a portion of the vaginal Wall extends the 
vaginal Wall adjacent to the uterine artery to be occluded. 

4. A process in accordance With claim 3, Wherein invagi 
nating a portion of the vaginal Wall comprises invaginating 
tWo portions of the vaginal Wall so that the vaginal Wall 
extends adjacent to the uterine artery on opposite sides of the 
uterine artery. 

5. A process in accordance With claim 2, Wherein invagi 
nating a portion of the vaginal Wall comprises invaginating 
a portion of the vaginal Wall so that the vaginal Wall extends 
under and immediately adjacent to the uterine artery. 

6. A process in accordance With claim 1, Wherein occlud 
ing the uterine artery comprises collapsing said uterine 
artery effective to stop blood ?oW through said uterine 
artery. 
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7. A process in accordance With claim 6, wherein collaps 
ing said uterine artery comprises clamping said uterine 
artery. 

8. A process in accordance With claim 7, Wherein clamp 
ing said uterine artery comprises bilaterally clamping said 
uterine artery. 

9. A process in accordance With claim 6, Wherein collaps 
ing said uterine artery comprises compressing said uterine 
artery betWeen a tool on a ?rst side of said uterine artery and 
an anatomical structure on a second side of said uterine 
artery opposite said ?rst side of said uterine artery. 

10. A process in accordance With claim 1, Wherein said 
therapeutically e?‘ective time period is betWeen 1 hour and 
168 hours. 

11. A process in accordance With claim 1, Wherein said 
therapeutically e?‘ective time period is betWeen 1 hour and 
24 hours. 

12. A process in accordance With claim 1, Wherein said 
therapeutically e?‘ective time period is betWeen 24 hours and 
168 hours. 

13. A process in accordance With claim 1, Wherein said 
therapeutically e?‘ective time period is betWeen 72 hours and 
96 hours. 

14. A process in accordance With claim 1, Wherein the 
therapeutically e?‘ective time period is to treat uterine 
?broids. 

15. A process in accordance With claim 1, Wherein the 
therapeutically e?fective time period is to treat a condition 
selected from the group consisting of DUB, PPH, bleeding 
from cesarian section surgery, and bleeding associated With 
myomectomy. 

16. A process in accordance With claim 1, Wherein tWo 
uterine arteries are occluded for the therapeutically e?‘ective 
time period. 

17. A process useful for treating a condition of a patient 
having at least one uterine artery and a uterus, comprising: 

non-invasively occluding at least one uterine artery for a 
therapeutically e?fective time period; and 

removing at least a portion of a uterus of a patient. 
18. An assembly for treating a uterine disorder of a female 

patient by occluding at least in part a uterine artery thereof, 
comprising: 

a) a ?rst clamping member Which has a distal section 
forming in part a jaW having a pressure applying 
clamping surface on a distal end of the jaW that is 
con?gured to invaginate vaginal tissue of the patient’s 
vaginal fornix and that has suf?cient area to occlude the 
patient’s uterine artery When pressed against invagi 
nated tissue of the patient’s vaginal fomix; 
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b) a second clamping member Which has a distal section 
forming in part a jaW having a pressure applying 
clamping surface on a distal end of the jaW in opposi 
tion to the pressure applying clamping surface on the 
distal end of the jaW of the ?rst clamping member that 
is con?gured to invaginate vaginal tissue of the 
patient’s vaginal fornix and that has suf?cient area to 
occlude the patient’s uterine artery When pressed 
against invaginate tissue of the patient’s vaginal fomix; 

c) a pivotal connection betWeen the ?rst and second 
clamping members at a location proximally spaced 
from the pressure applying surfaces of the ?rst and 
second clamping members; and 

d) a blood ?oW sensor to detect the patient’s uterine 
artery. 

19. The assembly of claim 18, Wherein the blood ?oW 
sensor is a Doppler ultrasound sensor. 

20. The assembly of claim 18, Wherein the distal ends of 
the jaWs of the ?rst and second clamping members are 
con?gured to invaginate a vaginal Wall and clamp at least a 
portion of said vaginal Wall betWeen jaWs thereof and to at 
least partially occlude a uterine artery disposed therein. 

21. The assembly of claim 18, Wherein the clamping 
members are formed at least in part of a resorbable material. 

22. The assembly of claim 21, Wherein the resorbable 
material comprises polyglycolic acid. 

23. The assembly of claim 21, Wherein the resorbable 
material comprises a dissolvable material selected from the 
group consisting of as polyvinyl alcohol and gelatin. 

24. The device of claim 18 Wherein the blood ?oW sensor 
is con?gured to verify that the patient’s uterine artery is 
located betWeen the jaWs of the ?rst and second clamping 
members. 

25. The device of claim 18 Wherein the ?rst and second 
clamping members have tissue receiving recesses proximal 
to the jaWs thereof. 

26. The assembly of claim 18 Wherein at least the ?rst 
clamping member has a proximal section forming in part a 
manually manipulative handle con?gured to extend out of 
the patient’ s vagina When the device is in position to occlude 
the patient’s uterine artery. 

27. The assembly of claim 26 Wherein the second clamp 
ing member has a proximal section forming in part a 
manually manipulative handle con?gured to extend out of 
the patient’ s vagina When the device is in position to occlude 
the patient’s uterine artery. 


