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(57) ABSTRACT 

A method of treating a uterine disorder comprising non 
permanently occluding a uterine artery with a resorbable 
embolic mass for a therapeutically effective time period. The 
occluding step includes selectively positioning the resorbable 
embolic mass within the uterine artery, and monitoring posi 
tioning of the resorbable embolic mass at a desired location 
within the uterine artery. The monitoring step may include 
using ultrasound or magnetic resonance imaging (MRI) for 
positioning the resorbable embolic mass at the desired loca 
tion within the uterine artery. The resorbable embolic mass 
may be swellable and may be formed of a polymeric material 
selected from the group consisting of polylactic acid, polyg 
lycolic acid, polyethylene glycol, or copolymers thereof. 
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METHODS FOR MINIMALLY INVASIVE, 
NON-PERMANIENT OCCLUSION OFA 

UTERNE ARTERY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 1 1/654.321, filed Jan. 16, 2007, 
which is a divisional of U.S. patent application Ser. No. 
09/908,815, filed Jul. 20, 2001, now U.S. Pat. No. 7,223,279, 
which is a continuation-in-part of U.S. patent application Ser. 
No. 09/556,934, filed Apr. 21, 2000, now U.S. Pat. No. 6,550, 
482, the disclosures of which are hereby incorporated by 
reference herein 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 flow from the uterine 
arteries, and more particularly to methods for the non-perma 
nent occlusion of the uterine artery or arteries, including for 
use intreatinguterine myomata (fibroids), dysfunctional uter 
ine bleeding (DUB), post partum hemorrhaging (PPH), and 
uterine bleeding associated with cesarean section Surgery. 
0004 2. 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, hysterec 
tomy is probably the best current therapeutic choice for the 
treatment of their diseases (uterine cancer, endometriosis, 
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 symptomatic (excessive 
bleeding, pain, and “bulk’ sensations) muscular tumors of the 
uterus, known as leiomyoma or fibroids, newer treatment 
methods have been developed which may spare these women 
a hysterectomy, as well. 
0006 Hysterectomy for treating uterine fibroid 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 significant improvement in this field. 
0007. The undesirable characteristics of hysterectomy 
include a known mortality rate of 0.5 deaths per 1000 hyster 
ectomies. 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 back 
grounds who have not had a hysterectomy. Morbidity (medi 
cal symptoms and problems short of death) associated with 
hysterectomy include possible injury to adjacent organs (the 
bladder, the ureters, and bowel), hospital stay of approxi 
mately one week, five to six weeks of slow recovery to normal 
activity, three weeks of absence from work, direct medical 
expenses of at least S10,000, indirect cost of time away from 
work, a future three-fold increase in the incidence of cardio 
vascular 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 fibroids (myomectomy) or in 
situablation of uterine fibroids is a bit like eradicating ants in 
the pantry—they are not all seen from one perspective and 
there may be a lot of them. Commonly, a diagnosis of uterine 
fibroids involves the presence of multiple fibroids, often aver 
aging ten fibroids or more per afflicted uterus. Consequently, 
it is difficult to know which fibroid is causing symptoms to the 
patient (bleeding, pain, and bulk effects on adjacent organs). 
Furthermore, fibroids occur at different layers in the uterus. 
Uterine fibroids can occur adjacent to the lining of the uterus 
(Submucosal fibroid), in the myometrium (intramural 
fibroid), or adjacent to the outer layer of the uterus (subserosal 
fibroid). Consequently, if one is directly observing the uterus 
from the peritoneal cavity, only subserosal fibroids would be 
seen. If one is directly observing the uterus from the endome 
trial surface of the uterus, only the submucosal would be seen. 
Fibroids deep within the wall of the uterus are poorly visual 
ized from either surface. Finally, since fibroids come in all 
sizes, only the larger fibroids will be seen in any case. 
0009 Clearly, the strategy of identifying which individual 
fibroid is causing symptoms (when there are often many), 
finding that fibroid, and then either removing or destroying 
that individual fibroid is a rather complex strategy. It is there 
fore easy to understand why the hysterectomy is such a com 
mon surgical choice. With hysterectomy, all uterine fibroids 
are removed in one stroke. 

0010. In 1995, it was demonstrated that fibroids, in a 
uterus that contained one or multiple fibroids, could be treated 
without hysterectomy using a non-surgical therapy, specifi 
cally comprising bilateral intraluminal occlusion of the uter 
ine arteries (Ravina, et al., “Arterial Embolization to Treat 
Uterine Myomata.” Lancet, 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 arter 
ies are accessed via a transvascular route from a common 
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, Sur 
gical errors, and post partum hemorrhage) can be effectively 
controlled with embolization techniques using coils placed in 
arterial and venous lumens (U.S. Pat. Nos. 4,994,069, 5.226, 
911, and 5,549,824, all of which are incorporated in their 
entireties herein) (available from Target Therapeutics), or 
particles (GELFOAM pledgets, available from Upjohn, 
Kalamazoo, Mich., or IVALON particles, available from 
Boston Scientific). 
0012 Second, fibroids 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 second 
ary blood supply from the bilateral ovarian arteries. 
0013 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., the 
effect on the fibroid is greater than the effect on the uterus. In 
most instances, the fibroid withers and ceases to cause clinical 
symptoms. 
0014. The uterine artery embolization technique utilized 
by Ravina, et al. uses standard transvascular equipment, 
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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 fibroid disease treated through a 2 
mm hole in the right groin and through the right common 
femoral artery. Following the procedure, the arterial puncture 
site is held with manual pressure for fifteen minutes. While 
post-procedural pain is often significant, and requires intra 
venously delivered pain medication, the patient is typically 
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 gyne 
cology problems. The physicians who take care of gynecol 
ogy problems do not possess the skill necessary to perform 
catheter-based uterine artery embolization. Accordingly, only 
on the order of tens of thousands of uterine artery emboliza 
tions have been performed, worldwide, since approximately 
1995, whereas hundreds of thousands of hysterectomies have 
been performed each year for uterine fibroids 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 pro 
cedure is approximately 4500 cases per year. 
0017 Previously, physicians have permanently, surgically 
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 surgicalligation 
of the uterine arteries as a clinical alternative for uterine 
fibroid treatment. 
0.018. The current treatments offered to women focus on 
permanent or near permanent occlusion methods for the uter 
ine artery. These methods include (the expected longevity of 
the embolic agent is given parenthetically): embolizing 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 vascular clips (perma 
nent); and Surgical ligation with RF ablation (permanent). 
0019 All of the prior art devices and methods are therefore 
aimed at permanent occlusion of the uterine artery, resulting 
in redirection of the blood flow 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 specifically con 
traindicated for women who desire to bear additional chil 
dren. 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 embolization with PVA par 
ticles and then gone on to become pregnant and deliver nor 
mal babies. Reports have also been cited of women who have 
experienced premature menopause 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 
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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 flexible. The vaginal wall can be made to assume different 
shapes without tearing and without significant patient dis 
comfort or pain. Heretofore, this inherent characteristic of 
these tissues has not been utilized in the treatment of myo 
mata, or for accessing the uterine artery. Instead, prior tech 
niques 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 difficulty and cost associated with the use of traditional 
transvascular access, and the possibility of infection and Sur 
gical complication associated with dissection, render these 
prior techniques unacceptable. 
0022. Those of skill in the art are well acquainted with 
dysfunctional uterine bleeding (DUB), post partum hemor 
rhaging (PPH), and cesarean section-related bleeding. While 
the causes of dysfunctional uterine bleeding are often not 
identified, current treatments include endometrial ablation 
and hysterectomy, which can be extreme treatments for some 
patients. Post partum hemorrhaging and cesarean 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 dis 
sected and ligated by the Surgeon, and have associated com 
plications. 
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 con 
ditions and/or facilitating other procedures. 

SUMMARY OF THE INVENTION 

0025. According to a first exemplary embodiment, a pro 
cess of treating a condition of a patient comprises the steps of 
non-invasively, non-permanently occluding a uterine artery 
for a therapeutically effective time period, and reestablishing 
blood flow 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 remov 
ing 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 there 
with, taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

0028. The invention of the present application will now be 
described in more detail with reference to preferred embodi 
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ments 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 portions 
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 portions 
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. 
0.039 FIG. 11 illustrates a cross-sectional view taken at 
line 11-11 in FIG. 10. 
0040 FIG. 12 illustrates portions of a uterus including 
adjacent anatomical structures. 

DETAILED DESCRIPTION 

0041. The headings used herein are for organizational pur 
poses only and are not meant to be used to limit the scope of 
the description or the claims. As used throughout this appli 
cation, the word “may is used in a permissive sense (i.e., 
meaning having the potential to), rather than the mandatory 
sense (i.e., meaning must). Similarly, the words “include'. 
“including, and “includes” mean including but not limited 
to. To facilitate understanding, like reference numerals have 
been used, where possible, to designate like elements com 
mon to the figures. 
0042. Non-permanent occlusion of the uterine artery is 
Sufficient to cause the demise of uterine myomata without 
unnecessarily exposing other tissues and anatomical struc 
tures to hypoxia attendant to prior permanent occlusion tech 
niques. 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 Laparosco 
pists, 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. 
0043. In the context of the present invention, a therapeu 

tically effective transient time of occlusion of a uterine artery 
to treat uterine fibroid tumors is from 1 hour to 1 day (24 
hours). Also in the context of the present invention, a thera 
peutically effective temporary time of occlusion of a uterine 
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artery to treat uterine fibroid tumors is from 1 day (24 hours) 
to 7 days (168 hours), and preferably is about 3-4 days (72-96 
hours). 
0044) Methods for non-permanent uterine artery occlu 
sion in accordance with the present invention allow for Sub 
stantial improvements in safety and efficacy of this procedure 
over prior techniques. Processes in accordance with the 
present invention preferably result in death to the entire uter 
inefibroid 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 menopause and ovarian 
failure due to particulate embolization of the ovarian artery or 
ovaries. 
0045 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 
flow in the uterine artery is slowed or stopped by occluding 
the artery. This stoppage of blood flow creates a clotting 
cascade within the artery in a fashion well known to those 
skilled in the art. Once blood flow has ceased and the vessel is 
filled with blood clots or thrombus, uterine fibroids, and more 
particularly the cells of the uterine fibroids, suffer a nearly 
immediate death because of the cessation of blood flow to 
them. The uterus becomes anoxic, but is partially Supplied by 
the ovarian arteries and other collateral circulation. This col 
lateral circulation is adequate to keep the uterine tissues alive 
and allow for it to recover as the total blood flow to the uterus 
returns to normal. 
0046. The thrombus formed within the transiently or tem 
porarily 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 plas 
minogen 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, homeostasis 
should be maintained for at least about 1 hour to about 24 
hours. Therefore, it is preferable that the mechanism 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 fibroid cell line. After this initial period to 
initiate and maintain the formation of a thrombus in the artery, 
preferably about 1-24 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 specific examples herein of mechanisms which are 
useful for occluding a uterine artery, and other Suitable meth 
ods and devices are also within the spirit and scope of the 
present invention. 
0047. Without being limited to a particular theory, the 
inventors herein believe that the efficacy of the present inven 
tion 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 often 
and/or more frequently than today. As is well known to those 
ofskill in the art, when the placenta separates from the uterine 
wall during childbirth, the woman does not (usually) suffer 
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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. 
0048. 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 
fibroids 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 common under 
standing that the location of implantation of a fertilized ova in 
the uterine wall (endometrium) is essentially 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 
fibroids. Thus, the relatively recent increase in the diagnosis 
of myomata may be attributable, at least in part, to the (ex 
pected) fact that women are pregnantless, 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 
causingaportion of the uterus, or the entire uterus, to become 
hypoxic or anoxic. 
0049 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 thrombus 
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 figures 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 perfor 
mance of the methods according to the present invention. 
0050. While it is likely sufficient 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 inven 
tion to simultaneously or serially employ multiple modalities 
to occlude a single uterine artery. 
0051. 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 with 
out significant, and preferably without any, penetration of the 
patient's tissues, including the vaginal wall. 
0052 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 mea 
surement of blood flow, 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 ascertained. 
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 preferable that the 
occlusion times for both arteries overlap by at least this mini 
mum time, it is also within the scope of the present invention 
to occlude the uterine arteries serially. 
0053. 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 significantly penetrated, and preferably are not penetrated 
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at all. Thus, “non-invasive” also includes situations in which 
minor, including incidental, abrasions, lacerations, and the 
like occur, without purposefully penetrating tissue in order to 
access the anatomical structure of interest. As such minor 
penetrations of tissue are commonplace 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-inva 
sive' in the context of the present invention. 
0054 Turning now to the drawing figures, 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 figures illustrate a uterus 10 which is afflicted with 
one or more fibroid tumors 22. The patient's vagina 12 
includes the vaginal formix 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 fibroids) 
with oxygenated blood. 
0055 While one of ordinary skill in the art will appreciate 
that uterine arteries internal diameters will normally vary 
within groups of patients, and therefore that the present inven 
tion relates to non-permanent occlusion of uterine arteries of 
various sizes, typically uterine arteries have internal diam 
eters of about 2 mm to about 4 mm prior to (upstream of) the 
first order branches of the artery at the uterus. The first order 
branches, typically, have internal diameters of less than 2 mm, 
with higher order branches having again Smaller internal 
diameters. 

0056. The inventors herein have found that the uterine 
arteries are located, for female humans, adjacent to the vagi 
nal wall, and more specifically are typically within about 2 cm 
from the vaginal wall at the vaginal formix 14. This charac 
teristic of the anatomy had not previously been identified in 
the literature. Furthermore, the inventors herein have discov 
ered that the distance between the vaginal wall (at the formix) 
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 dis 
tance 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 likelihood that the uterine artery 
of interest can be accessed, even without the aid of location 
and identification devices such as ultrasound, Doppler ultra 
sound, MRI, CAT, and the like. 
0057 Therefore, while the processes in accordance with 
the present invention can be performed on a uterine artery 
prior to the first order branches, the present invention also can 
be performed on higher order branches with smaller diameter 
blood vessels. Thus, while the following descriptions refer 
ence the uterine artery, the term uterine artery also includes 
higher order branches of the uterine artery and the non-per 
manent occlusion of them. As illustrated in the drawing fig 
ures, the uterine arteries 16a, 16b extend generally laterally 
from the outer portions of the uterus in positions close to the 
vaginal formix 14. 
0058. It has been observed and reported that blood vessel 
hemostasis of greater than 4 days (96 hours) is necessary to 
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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 inven 
tion are directed to non-invasive, non-permanent, transient 
and/or temporary occlusion of the uterine arteries, it is nec 
essary to remove the vessel occlusion at a time prior to the 
artery closing permanently and after a therapeutically effec 
tive time period of hemostasis for the uterine fibroid cell line 
to have died from the lack of a sufficient blood supply. 
0059 Transient Occlusion 
0060. After at least 1 hour of occlusion, preferably 1-24 
hours, more preferably 4-24 hours, oftotal 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 flow through the uterine artery to the uterus. 
A therapeutically effective transient time of occlusion of a 
uterine artery to treat uterine fibroid tumors is from 1 hour to 
1 day (24 hours). By occluding a uterine artery for a thera 
peutically effective transient time of occlusion, the blood flow 
through the uterine artery is slowed sufficiently, and prefer 
ably stopped, for a time sufficient for a blood clot to form in 
the vessels of the uterus and fibroids growing on the uterus. 
Once the blood clot is formed, the clot itself can assume the 
task of slowing or stopping blood flow through the uterine 
artery, and the device, mechanism, or modality which initially 
slowed or stopped blood flow (described in greater detail 
below) can be removed. As will be readily appreciated by one 
ofordinary 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 tea, or the like, if the practitioner 
elects to do so. 
0061 Temporary Occlusion 
0062. 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 reestablishment 
of the blood flow through the uterine artery to the uterus. 
Different from transient occlusion discussed above, tempo 
rary occlusion does not rely solely on the blood clot formed as 
a result of the slowing or stoppage of blood flow through the 
uterine artery. In accordance with the present invention, tem 
porary occlusion benefits from the combination of both the 
device, mechanism, or modality and the blood clot to limit or 
stop blood flow through the uterine artery. 
0063. 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 tA to the patient after the 
therapeutically effective time period. 
0064 Turning again to the drawing figures, FIGS. 1-5 
illustrate a step according to one exemplary method in accor 
dance with the present invention. As can be seen in FIG. 1, the 
vaginal wall, because of its inherent elasticity and flexibility, 
permits a simple clamping tool 100 to invaginate the vaginal 
wall. The vaginal wall is invaginated toward the uterine artery 
16b on two lateral sides of the uterine artery, corresponding to 
the distal most ends of the two clamping portions 102a, 102b 
of the tool 100. The portions 102a, 102b are preferably 
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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. 
0065. Although not necessary for performance of the 
methods of the present invention, location of the uterine 
artery 16b, and verification 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, fluoroscopy, CAT, ultrasound, Doppler ultra 
sound, and the like, as will be readily appreciated by one of 
ordinary skill in the art. As blood flow sensor 103 is shown 
schematically in FIG.9. The present invention includes, how 
ever, methods wherein the practitioner 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. 
0.066 FIGS. 6-9 illustrate a step of an exemplary method 
in accordance with the present invention after the step illus 
trated 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, 102b exert a combined clamping force on the invagi 
nated 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 sufficient to collapse the 
uterine artery, and at least reduce the blood flow rate through 
the uterine artery to a level sufficient to initiate a clotting 
sequence. Optionally, the Wall of the uterine artery 16b can be 
completely collapsed, i.e., the blood flow through the uterine 
artery is zero. As described elsewhere herein, cessation of 
blood flow through the uterine artery can have therapeutic 
effects for treating fibroids. 
0067 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 uter 
ine artery between the clamping portions of the tool. 
0068 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 18d, and to 
press against the uterine artery 16b with an end portion 202. 
As described above, the uterus 10 is oftentimes a fairly mus 
cular, moderately rigid structure. The inventors herein have 
discovered that the uterus can be used as the second force 
exerting member or anvil by which the uterine artery can be 
collapsed. In the first 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 sufficiently large that, 
upon invagination of the vaginal wall 18c, 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 formix 14. 
0069 Tool 200 can be any device which can invaginate the 
vaginal wall as described above, and clamp or press the 
invaginated vaginal wall 18c to at least partially collapse the 
uterine artery between the tool and the uterus 10. 
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0070 The present invention also relates to the treatment of 
conditions which involve or include uterine bleeding, and 
more specifically to inhibiting or stopping uterine bleeding 
altogether. As discussed briefly above, there are numerous 
known conditions which involve or include uterine bleeding: 
dysfunctional uterine bleeding, post partum hemorrhaging, 
and obstetrical, including cesarean section-related, hemor 
rhaging, 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. 
0071. Thus, the present invention extends to any proce 
dure which can benefit from a reduction in the blood flow to 
and in the uterus of a patient, including a complete cessation 
of blood flow. As discussed above, it may be appropriate in 
Some procedures, such as hysterectomy, to eventually perma 
nently stop the blood flow through the uterine artery. Accord 
ing to certain aspects of the present invention, hysterectomy 
can be facilitated by first 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 benefit 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 hysterec 
tomy procedure can be less time consuming. According to 
this hysterectomy-related embodiment of the present inven 
tion, the term therapeutically effective time means the time 
until the blood flow through the uterine artery is controlled by 
another modality, Such as by permanent 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. 

0072. 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 Suc 
cessful 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 arteries of a 
patient does not fully alleviate the patient's symptoms 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 hysterec 
tomy, 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 hysterectomy. 
0073. The foregoing exemplary embodiments of methods 
in accordance with the present invention are performed on 
one orall uterine arteries 16a, 16b of the patient. According to 
the present invention, the same or different specific 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. 

0074 FIG. 12 illustrates 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 
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invention. FIG. 12 illustrates a uterus 310 which is afflicted 
with one or more fibroid tumors 312. The patient's vagina 314 
includes the vaginal formix 316. The cervix. 318 extends 
between the uterine cavity 320 and the vagina 314. As dis 
cussed further herein, the uterine arteries 322 extend to the 
uterus 310 and supply the uterus (and the fibroids) with oxy 
genated blood. While one of ordinary skill in the art will 
appreciate that uterine arteries internal diameters will nor 
mally vary within groups of patients, and therefore that the 
present invention relates to non-permanent occlusion of uter 
ine arteries of various sizes, typically uterine arteries have 
internal diameters of about 2 mm to about 4 mm prior to 
(upstream of) the first order branches of the artery at the 
uterus. The first order branches, typically, have internal diam 
eters of less than 2 mm, with higher order branches having 
again smaller internal diameters. Therefore, while the pro 
cesses in accordance with the present invention can be per 
formed on a uterine artery prior to the first order branches, the 
present invention also can be performed on higher order 
branches with smaller internal blood clots. Thus, while the 
following descriptions reference the uterine artery, the term 
uterine artery also includes higher order branches of the uter 
ine artery and the non-permanent occlusion of them. 
0075. As illustrated in FIG. 12, the uterine arteries 322 
extend generally laterally from the outer portions of the uterus 
in positions close to the vaginal formix 316. The uterine 
arteries 322 are themselves supplied with blood from the 
internal iliac artery 324, which branches from the common 
iliac artery 326 with the external iliac artery 328. Although 
not illustrated in FIG. 12, the external iliac artery 328 leads to 
the common femoral artery, through which endovascular 
access to the uterine arteries 322 can be made in accordance 
with the present invention. As one of ordinary skill in the art 
is well-acquainted with techniques of transluminal, endovas 
cular access through a femoral artery of a patient to the 
vasculature of a patient, a familiarity therewith will be pre 
sumed herein and details will not be further provided. Fallo 
pian tubes 330 extend away from the uterus 310. 
0076 Throughout the following examples, reference is 
made to resorbable materials out of which devices useful in 
the present invention can be made. Exemplary resorbable 
materials include, but are not limited to: polyglycolic acid, 
including low-molecular weight polyglycolic acid; polygly 
colic acid/polyethylene glycol hydrogel; copolymers of lac 
tide and gycolide; polyvinyl alcohol; polyvinylpyrrolidone; 
gelatin; crosslinked hyaluronic acid; combinations or mix 
tures of one or more of the foregoing materials; as well as 
other resorbable materials, which are also usable and within 
the scope of the present invention as will be readily apparent 
to one of ordinary skill in the art. 
0077. Transient Occlusion 
0078. After at least 1 hour of occlusion, preferably 1-24 
hours, more preferably 4-24 hours, oftotal 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 flow through the uterine artery to the uterus. 
A therapeutically effective transient time of occlusion of a 
uterine artery to treat uterine fibroid tumors is from 1 hour to 
1 day (24 hours). By occluding a uterine artery for a thera 
peutically effective transient time of occlusion, the blood flow 
through the uterine artery is slowed sufficiently, and prefer 
ably stopped, for a time sufficient for a blood clot to form in 
the vessels of the uterus and fibroids growing on the uterus. 
Once the blood clot is formed, the clot itself can assume the 
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task of slowing or stopping blood flow through the uterine 
artery, and the device, mechanism, or modality which initially 
slowed or stopped blood flow (described in greater detail 
below) can be removed. As will be readily appreciated by one 
ofordinary 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 tea, or the like, if the practitioner 
elects to do so. 

0079 (1) Transient embolic particle: a swellable and 
expandable, position controllable embolic particle can be 
used in the transient processes of the present invention. Pref 
erably, the material is selectively placed within the uterine 
artery angiographically, directly injected into the uterine 
artery through the vessel wall, or by other processes readily 
apparent to one of ordinary skill in the art, such as under 
ultrasound or MRI guidance. The material is resorbable or 
disintegratable in vivo in at least about 1 hour up to about 1 
day (24 hours). Materials for such a particle preferably are a 
75 to 300 bloom gelatin, or a copolymer of polyglycolic acid 
and polyethylene glycol which swell when placed in the 
bloodstream to form an occlusion in the artery. Other mate 
rials for Such an embolic agent include, but are not limited to, 
a crosslinked hyaluronic acid or other biodegradable biocom 
patible polymer. 
0080 (2) Autologous clot: an autologous blood clot can be 
formed in the uterine artery, which slows or stops blood flow 
through the uterine artery for a therapeutically effective tran 
sient time period. As well appreciated by one of ordinary skill 
in the art, an autologous clot can be formed by withdrawing a 
volume of blood from the patient, allowing it to clot by itself, 
optionally drying and finely dividing the dried clot mass (e.g., 
in a blender), and reinjecting the clotted blood (or dried 
sample) back into the uterine artery. The injection can be 
directly through the vessel wall or transluminally through a 
catheter, such as an appropriately-sized angiography catheter. 
The reinjected material initiates the clotting sequence in the 
uterine artery and forms a clot which slows or stops blood 
flow. One benefit from the use of an autologous clot to embo 
lize the uterine artery is that, as the blood was originally 
drawn from the patient herself, the material injected into her 
uterine artery will naturally lyse and there will be no concern 
about the ability of the body to absorb or degrade the injected 
material. Furthermore, the injection of a sample as described 
above does not require compression of the uterine artery, 
because the clotting sequence initiates rapidly, and therefore 
there is minimal damage to the artery itself. 
0081 (3) Temporary balloon occlusion: balloon catheters 
are well known to those of skill in the art, and therefore a 
familiarity therewith will be assumed. A balloon catheter with 
a fully inflated diameter sufficient to slow or stop the flow of 
blood for a therapeutically effective transient time period is 
advanced through the vasculature to the uterine artery, and the 
balloonis inflated for a time sufficient for a blood clotto form. 
A Suitable pathway for advancing Such a balloon catheter is 
described in Ravina, supra. For example, the balloon can be 
inflated for between about 15 minutes and about 20 minutes. 
After this time period, the balloon is deflated, the catheter is 
removed, and the blood clot begins to be degraded by the 
natural lysing processes. Both detachable balloons, with 
which one of ordinary skill in the art is well acquainted, and 
balloons fixed to catheters can be used. Further optionally, 
detachable or fixed balloons in accordance with the present 
invention can be formed of a resorbable material and inflated 
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with a biocompatible fluid. Such resorbable balloons do not 
require deflation, although they can be deflated if the practi 
tioner elects to do so, because the balloon material will be 
resorbed into the patient's body within a predetermined time. 
According to preferred embodiments, balloon occlusion is 
performed with a detachable balloon which is formed of a 
resorbable material. 

I0082 (4) Selective vasospasm: Blood vessels have dem 
onstrated a vessel spasm reaction to certain Substances, 
including dimethyl sulfoxide (DMSO), ethyl alcohol, irriga 
tion water, and other non-physiological fluids, when the Sub 
stance is present in Sufficient concentration in the blood ves 
sel. These vessel spasms can be so severe that the vessel is 
completely closed down, or self-constricted, and some 
spasms cannot be alleviated by the use of anti-spasm drugs, 
Such as papaverine hyrdochloride. This spasm reaction can, in 
accordance with the present invention, be used to slow or stop 
the flow of blood through a uterine artery for a time sufficient 
for a blood clot to form. Thus, any substance which will cause 
Such a vessel spasm reaction, including those listed above, 
can be injected into the vessel to cause a spasm and closure of 
the vessel. The injection can be directly through the vessel 
wall or transluminally through a catheter, Such as an appro 
priately-sized angiography catheter. 
I0083 (5) Intra-arterial injection of hemostatic agent: 
Bovine thrombin has been used as a topical hemostatic agent 
to stop bleeding due to trauma or Surgical resection of vascu 
lar organs. In accordance with the present invention, a hemo 
static agent can be injected into the uterine artery to initiate a 
clotting cascade, which can be nearly instantaneous. The 
injection can be directly through the vessel wall or translu 
minally through a catheter, such as an appropriately-sized 
angiography catheter. Suitable hemostatic agents include, but 
are not limited to: thrombin, including human and bovine 
thrombin; fibrinogen; thromboplastin, vasopressin, algin, 
alginic acid, and combinations or mixtures thereof. 
I0084. Temporary Occlusion 
I0085. 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 reestablishment 
of the blood flow through the uterine artery to the uterus. 
Different from transient occlusion discussed above, tempo 
rary occlusion does not rely solely on the blood clot formed as 
a result of the slowing or stoppage of blood flow through the 
uterine artery. In accordance with the present invention, tem 
porary occlusion benefits from the combination of both the 
device, mechanism, or modality and the blood clot to limit or 
stop blood flow through the uterine artery. 
I0086 (1) Suture applier: Suture appliers utilizing short 
duration Suture can be used to ligate the uterine artery or 
arteries. A suture applier housing a short lived bioresorbable 
Suture filament, such as a low-molecular weight polyglycolic 
acid or polyglycolic acid/polyethylene glycol hydrogel fila 
ment can be used, for example. Because the prior procedures 
which are currently used endeavor to permanently occlude 
arteries, current Suture materials such as Vicryl, Maxon, gut, 
or other resorbable suture filaments which have a relatively 
long duration in Vivo, e.g., at least 10 days, are not usable in 
the present invention in their commercially available form. 
Typical Suture materials are designed to retain their strength 
for sufficient time to allow for tissue to heal together and 
strengthen before the suture material is resorbed. In the con 
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text of the present invention and as shown by Hay and Bro 
him, this would mean permanent occlusion of the uterine 
artery. 
0087. The only commercially available material which 
has an absorption time which approaches the time period 
required by the present invention is Vicryl Rapide (Johnson & 
Johnson), a copolymer of lactide and gycolide, with a 
reported lifetime of 7 to 10 days in vivo. In order to use this 
product in the present invention as an absorbable Suture, it is 
necessary to shorten this absorption time to between 1-7 days, 
preferably 3-4 days. While other examples of ways to modify 
the absorption time of this product are within the scope of the 
present invention, examples include changing the ratio of the 
constituent polymers in the copolymer and “pre-aging the 
commercially available version, such as by gamma-irradia 
tion, exposing the product to a suitable solvent for a period of 
time, or the like. 
0088. In order to use suture materials to ligate and occlude 
a uterine artery in accordance with the present invention, a 
length of suture material with an in vivo lifespan before 
absorption of between 1-7 days, preferably 3-4 days, is 
looped around the uterine artery of interest and tied to col 
lapse the vessel upon itself and stop the blood flow there 
through. 
0089. In less preferred embodiments of the present inven 

tion, a non-absorbable suture can be used to ligate and col 
lapse the uterine artery for a therapeutically effective time 
period in accordance with the present invention, and thereaf 
ter the suture is removed in a known manner. 
0090 (2) Resorbable vascular clip: a vascular clip 
designed to Snap or plastically deform around the uterine 
artery can be used in the processes of the present invention, 
formed of a resorbable material as described above. The use 
of resorbable vascular clips has been reported by Brohimetal, 
Supra, and Schaefer, C. J., et al., “Absorbable ligating clips'. 
Surg. Gynecol. Obstet., 154:513-6 (1982), and has been com 
mercially available as Poly Surgiclip (U.S. Surgical Corp., 
Norwalk, Conn.), and AbsolokTM Extra (Ethicon Endo-Sur 
gery, Inc.). As an example, a vascular clip usable in the 
present invention can be made of a low molecular weight 
polyglycolic acid (e.g., 6000 to 7000 Daltons) which would 
quickly degrade in vivo via hydrolysis. Alternately, a vascular 
clip can be fabricated of polyglycolic acid having a higher 
molecular weight, but being sintered or bonded together with 
a dissolvable material Such as polyvinyl alcohol, gelatin, or 
the like. The dissolvable material of the clip hydrates and goes 
into Solution in Vivo, gradually weakening the structure of the 
clip until it disintegrates, 
0091. In order to use resorbable clips to occlude a uterine 
artery in accordance with the present invention, a resorbable 
clip with an in vivo lifespan before resorption of between 1-7 
days, preferably 3-4 days, is secured around the uterine artery 
of interest in a known manner to collapse the vessel upon 
itself and stop the blood flow therethrough. 
0092 (3) Removable vascular clip: Currently several 
models of spring clamps or ratchet clamps are made for 
Surgical occlusion of blood vessels during vascular Surgeries. 
One manufacturer of suitable clamps is Applied Medical 
Resources Inc, Laguna Hills, Calif. While currently available 
clamps or clips are relatively bulky because they are designed 
for open vascular Surgeries, they can be used in the processes 
of the present invention. When the present process therapeu 
tically effective time period is completed, the clamp is 
removed and blood flow is reestablished within the vessel. 
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Preferably, the clamp is a relatively small clip so that when a 
Surgical incision is made to install it, the incision does not 
have to be large. The use of smaller clips permits release of the 
Surgical clamp release mechanism without reopening the Sur 
gical incision to gain access to the clip. Alternatively, a rela 
tively large clip can be used directly on the vaginal wall to 
ensnare and occlude the uterine artery which is located on the 
other side of the wall. 

0093 (4) Temporary resorbable embolic particles or mate 
rials: a swellable, position controllable embolic particle can 
be used in the processes of the present invention. Preferably, 
the material is selectively placed within the uterine artery 
angiographically, directly injected into the uterine artery 
through the vessel wall, or by other processes readily appar 
ent to one of ordinary skill in the art, such as under ultrasound 
or MRI guidance. The material is resorbable or disintegrat 
able in vivo in at least about 1 day up to about 7 days. 
Materials for such a particle preferably are a 75 to 300 bloom 
gelatin, or a copolymer of polyglycolic acid and polyethylene 
glycol which swell when placed in the bloodstream to forman 
occlusion in the artery. Other materials for such an embolic 
agent include, but are not limited to, a crosslinked hyaluronic 
acid or other biodegradable biocompatible polymer. 
0094 (5) Thrombus forming energy: a source of energy, 
e.g., thermal, EM, or the like, can be used in the processes of 
the present invention. A familiarity with such sources of 
energy is assumed herein, as Such sources are readily com 
mercially available. As will be readily appreciated by one of 
ordinary skill in the art, energy, such as high intensity focused 
thermal, ultrasound, electroSurgical energy, or the like initiate 
the clotting cascade in blood. Thus, in order to use energy to 
occlude a uterine artery in accordance with the present inven 
tion, the energy is applied, preferably in a focused way, on the 
uterine artery to form a thrombus therein. By adjusting the 
application of the energy to the blood within the artery, an in 
vivo lifespan of between 1-7 days, preferably 3-4 days, of a 
thrombus can be achieved. 

0.095 (6) Direct gaseous embolus injection: a volume of a 
gas can be directly injected into the uterine artery, either 
through a transluminal approach or through the vessel wall. 
As well appreciated by one of ordinary skill in the art, gas 
embolisms cause cessation of blood flow through a blood 
vessel, which in the present invention is used to initiate the 
clotting sequence. The gas used to embolize the uterine artery 
is selected to be insoluble in the bloodstream and/or will not 
diffuse through the uterine artery vessel walls at patient body 
temperature (approximately 98.6° F., 37.0° C., for human 
patients), but may also be selected to be partially soluble in 
blood and/or will partially diffuse through the vessel wall at a 
rate Such that the gas embolism retains sufficient Volume to 
slow or stop blood flow through the uterine artery for a time 
sufficient for a blotclot to form. Examples of gases which can 
be used in accordance with the present invention include, but 
are not limited to, N2, Ar, Kr., NO2, butane, butylene, cyclo 
propane, propane, and combinations or mixtures thereof. In 
general, however, gasses suitable for use in the embolization 
processes in accordance with the present invention have low 
to no solubility in water or blood, and/or low or no diffusivity 
through the vessel wall, at the patient's body temperature, and 
are biocompatible at the total volumes used. Once the thera 
peutically effective time period of the present invention has 
expired, the gas embolism is removed or absorbed into the 
body. While many mechanisms are suitable in the present 
invention for removing the gas embolism, the gas embolism 
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can be directly aspirated out of the vessel lumen (e.g., by a 
transluminal approach or directly through the vessel wall) to 
reinitiate blood flow through the uterine artery. 
0096. In addition to the foregoing steps in the processes of 
the present invention, removal of a blot clot or thrombus can 
be accelerated by the use of an agent which lyses the clot, 
including the administration of tA to the patient after the 
therapeutically effective time period. 
0097 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 specific 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 mam 
mals, and in particular non-marsupial mammals. Each of the 
aforementioned published documents is incorporated by ref 
erence herein in its entirety. 
What is claimed is: 
1. A method of treating a uterine disorder comprising non 

permanently occluding a uterine artery with a resorbable 
embolic mass for a therapeutically effective time period. 

2. The method as claimed in claim 1, wherein the occluding 
step comprises selectively positioning said resorbable embo 
lic mass within said uterine artery. 

3. The method as claimed in claim 1, further comprising 
monitoring positioning of said resorbable embolic mass at a 
desired location within said uterine artery. 

4. The method as claimed in claim3, wherein the monitor 
ing step comprises using ultrasound or magnetic resonance 
imaging (MRI) for positioning said resorbable embolic mass 
at the desired location within said uterine artery. 

5. The method as claimed in claim 1, further comprising: 
after the non-permanently occluding step, re-establishing 

blood flow through said uterine artery; and 
after the re-establishing step, monitoring blood flow 

through said uterine artery. 
6. The method as claimed in claim 1, wherein said resorb 

able embolic mass is formed of a polymeric material selected 
from the group consisting of polylactic acid, polyglycolic 
acid, polyethylene glycol, or copolymers thereof. 

7. The method as claimed in claim 1, wherein said resorb 
able embolic mass comprises a Swellable material. 

8. The method as claimed in claim 1, wherein the non 
permanently occluding step comprises bilateral occlusion of 
two uterine arteries. 

9. The method as claimed in claim 1, wherein the thera 
peutically effective time period is about one (1) day up to 
about seven (7) days. 
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10. A method of treating a uterine disorder comprising: 
providing a resorbable embolic mass; and 
introducing said resorbable embolic mass into a uterine 

artery to temporarily occlude at least a portion of said 
uterine artery. 

11. The method as claimed in claim 10, wherein the intro 
ducing step comprises injecting said resorbable embolic mass 
into said uterine artery. 

12. The method as claimed in claim 9, wherein the intro 
ducing step comprises angiographically introducing said 
resorbable embolic mass into said uterine artery. 

13. The method as claimed in claim 9, wherein the intro 
ducing step comprises: 

disposing a catheter at a desired location within said uter 
ine artery; and 

injecting said resorbable embolic material through said 
catheter and into said uterine artery to temporarily 
occlude said uterine artery for a therapeutically effective 
time period. 

14. The method as claimed in claim 12, further comprising 
using ultrasound or magnetic resonance imaging (MRI) for 
controlling positioning of said resorbable embolic mass 
within said uterine artery. 

15. The method as claimed in claim 12, further comprising: 
disposing a catheter at a desired location within a second 

uterine artery; and 
injecting a second resorbable embolic mass through said 

catheter and into said second uterine artery to tempo 
rarily occlude said second uterine artery for a therapeu 
tically effective time period. 

16. The method as claimed in claim 9, wherein said resorb 
able embolic mass comprises a material selected from the 
group consisting of gelatin, a copolymer, a copolymer of 
polyglycolic acid and polyethylene glycol, polyglycolic acid, 
polyethylene glycol, crosslinked hyaluronic acid, and biode 
gradable biocompatible polymers. 

17. The method as claimed in claim 9, wherein said resorb 
able embolic mass is swellable in said uterine artery to tem 
porarily occlude said uterine artery. 

18. A method of treating a uterine disorder comprising 
temporarily occluding one or more uterine arteries with one 
or more masses of a resorbable embolic material for a thera 
peutically effective time period. 

19. The method as claimed in claim 17, wherein said one or 
more resorbable embolic masses are swellable. 

20. The method as claimed in claim 17, wherein said one or 
more resorbable embolic masses are made of a material 
selected from the group consisting of gelatin, copolymers, 
polyglycolic acid, polyethylene glycol, crosslinked hyalu 
ronic acid, and biodegradable biocompatible polymers. 
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