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CLINICIAN’S CORNERCLINICAL CROSSROADS
CONFERENCES WITH PATIENTS AND DOCTORS

A 41-Year-Old Woman With Menorrhagia,
Anemia, and Fibroids
Review of Treatment of Uterine Fibroids
Bradley Van Voorhis, MD, Discussant

DR SHIP: Ms P is a 41-year-old woman, gravida 2, para 1,
with recurrent uterine fibroids. In her 30s, she experi-
enced increasingly uncomfortable, prolonged menses and
reported persistent fatigue.

Blood work revealed iron-deficiency anemia, with a he-
matocrit of 22%. A pelvic examination revealed an en-
larged, midline, but mobile firm pelvic mass. An ultra-
sound revealed a uterus measuring 14�9.7�9.9 cm with
multiple fibroids, with the largest at the fundus measuring
6.7�6.1�6.9 cm (FIGURE 1 and interactive eFigure). The
fibroids distorted the endometrial stripe. She underwent a
myomectomy via laparotomy of multiple fibroids and, ini-
tially, her symptoms resolved. About 1 year later, however,
they returned, manifested as heavy periods and constant fa-
tigue. Her hematocrit became dependent on adherence to
iron supplementation, which she found challenging be-
cause it caused constipation. When she did not take iron
consistently, her hematocrit declined to as low as 28%. Six
months ago, a pelvic ultrasound assessed the size of her uterus
as 11.9�13.2�5.5 cm with multiple fibroids, including a
fundal fibroid of 5.2�4.5�4.3 cm.

Ms P’s medical history is notable for a therapeutic abor-
tion in her 20s, birth of her son by cesarean delivery, chronic
migraine headaches, depression, and obstructive sleep ap-
nea. She is sexually active with men only and has never had
a sexually transmitted infection or abnormal Papanicolaou
test result. She is not currently in a sexual relationship. Her
medications include paroxetine, 37.5 mg sustained-release
daily; lorazepam, 1 mg/d as needed for anxiety; ferrous sul-
fate, 325 mg/d; zolpidem, 10 mg at night as needed for in-
somnia; and ibuprofen, 800 mg 3 times per day as needed
for pain. She has no known drug allergies.

Ms P is attending school and lives with her young adult son.
She smokes about a half-pack of cigarettes per day and has
done so for 23 years. She drinks 1 to 2 drinks a week socially.

See also Patient Page.

CME available online at www.jamaarchivescme.com
and questions on p 112.

Uterine fibroids are common tumors that can cause heavy
menstrual bleeding, pelvic pressure symptoms, and re-
productive disorders. The incidence of fibroids peaks in
the fifth decade of age and they are more common in Afri-
can American women. Often, fibroids are asymptomatic
and require no treatment. However, the case of Ms P, a
41-year-old woman with recurrent uterine fibroids, men-
orrhagia, anemia, and fatigue who wishes to retain fer-
tility, illustrates the symptoms that require treatment.
Evaluation usually begins with a pelvic examination and
an ultrasound to determine both the size and location of
the fibroids within the uterus. Standard treatment of symp-
tomatic fibroids is surgical removal by myomectomy or
hysterectomy, depending in part on the desire for future
fertility; new treatment options include uterine artery em-
bolization via interventional radiologic techniques as well
as various medical interventions. Several new therapies
show promise but are still experimental at this time. The
evidence for treatment options for Ms P and sympto-
matic patients with fibroids in general is discussed.
JAMA. 2009;301(1):82-93 www.jama.com
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Ms P is bothered by her persistent symptoms and seeks
treatment for her fibroids but does not want to undergo an-
other “big” surgery. She also very much wants to retain her
capacity to bear children. She wonders how to proceed.

MS P: HER VIEW
I believe my symptoms started around the age of 30. I just
remember feeling very tired all the time. I felt so tired that
I really didn’t want to go out. I also had very heavy periods.
As I got older, it just got worse. I progressively started to
have more pain and more of the heavy bleeding. My qual-
ity of life was not there just because I was so tired all the
time. So I started with the iron. But over the years, it’s just
gotten progressively worse instead of better.

I knew that there were surgeries available to me. There
was also some procedure to shrink the fibroid. I discussed
this with my physician, and she referred me to the gyne-
cology doctor, who in turn suggested I have surgery. So about
3 years ago, I had 11 fibroids removed. And I felt much bet-
ter. But, unfortunately, they returned. Probably a year after
the surgery, I started to feel once again that I was tired all
the time.

I have my menstrual cycle for 5 days. I have 4 days of
heavy, constant bleeding where I’m changing pads basi-
cally every hour. Then I have 1 day of very light bleeding. I
have 1 week off with no symptoms. Then I start to “pre-
menstruate” for 2 weeks. So I have a total of 3 weeks of this;
I’m not feeling well, there’s fatigue and all the premen-
strual symptoms: the bloating, the pain in the legs, the ten-
derness in the breasts.

I don’t have the energy to do those things that I like to
do, especially in the summertime, when I like to do out-
door activities. If I have really heavy bleeding or if I’m just
in my cycle, I don’t want to do anything. I’d just rather stay
home.

I am very concerned about having future procedures done
because I know that there are risks with every procedure. I
want to make sure that my uterus and my reproductive or-
gans are kept intact for as long as possible because I do want
to be able to, in the future, grow my family.

How can I get rid of the fibroids? What would be the
healthiest approach to having them eradicated, just totally
gone? Is that possible?

AT THE CROSSROADS:
QUESTIONS FOR DR VAN VOORHIS
What is the epidemiology of uterine fibroids? What are the in-
dications for treatment? What is the evidence for treatment
modesandwhatare their risksandlong-termoutcomes?What
are theconsequencesofuntreateduterine fibroids?Whatdoes
the future hold? What do you recommend for Ms P?

DR VAN VOORHIS: Ms P is a 41-year-old woman with men-
orrhagia, anemia, and fatigue due to uterine fibroids. She
previously had a myomectomy, which was temporarily help-
ful, but new fibroids have developed and she now desires
treatment that will allow her to preserve her fertility while
effectively improving her symptoms. She would like to avoid
a major surgical procedure if possible.

Fibroids are very common, benign, smooth muscle
tumors of the uterus that are also referred to as leiomyo-
mata or myomas. In addition to smooth muscle prolifera-
tion, these tumors are characterized by high extracellular
matrix content including collagen, causing a generally
hard, fibrous texture; hence the name fibroids. Fibroids are
clinically categorized as intracavitary, submucosal, intra-
mural, and subserosal, depending on where they are
located within the uterus (FIGURE 2). Although the pre-
cise cause of fibroid development and growth is
unknown, molecular studies have revealed that each
tumor is unicellular in origin and about 40% have non-

Figure 1. Ms P’s Uterine Ultrasound
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A, Abdominal ultrasound shows large fibroids distorting the shape of the uterus. B, Illustration of anatomical structures in view. (See also interactive eFigure.)
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random and tumor-specific chromosomal abnormalities
that may affect growth rates.1

Epidemiology of Fibroids
Estimates of the prevalence of fibroids vary widely depend-
ing on the age and racial mix of the study population as well
as the method used for detection. A large, population-
based study in the United States found a cumulative inci-
dence of greater than 66% by ultrasound examination of
women approaching age 50 years.2 However, ultrasound is
very sensitive for detecting fibroids, and not all of these tu-
mors are clinically significant. The prevalence of clinically
significant fibroids was estimated to be 50% among Afri-
can American women and 35% among white women.2

Fibroids are known to grow in response to both estro-
gen and progesterone stimulation. Compared with normal
myometrium, fibroids have higher concentrations of estro-
gen receptors, progesterone receptors, and aromatase, an en-
zyme important for local estrogen production.3-5 The im-
portance of steroid hormones in the pathogenesis of fibroids
is supported by the observations that fibroids are never pre-
sent in preadolescent girls, that their prevalence increases
throughout the reproductive years, peaking in the fifth de-
cade, and that their prevalence is markedly reduced after
menopause. Other factors associated with the presence of
fibroids are early age at menarche and obesity (relative risk
[RR] �2), conditions that are associated with a greater ex-
posure to endogenous steroid hormones.6 Protective fac-

Figure 2. Normal Pelvic Anatomy, Locations of Uterine Fibroids, and Fibroid Tissue Histology
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Abnormal uterine bleeding is influenced by the size and location of fibroids. Larger fibroids and fibroids located in or near the endometrial cavity tend to cause more
bleeding symptoms and reproductive disorders. In a representative tissue sample, a fascicular pattern of smooth muscle bundles can be seen, separated by vascularized
connective tissue. Individual smooth muscle cells are elongated with eosinophilic cytoplasm, distinct cell membranes, and uniform “boxcar-shaped” nuclei. Mitoses, in
this case and in most fibroids, are extremely rare and, if present, raise the possibility of leiomyosarcoma, a malignant tumor of smooth muscle origin.
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tors include increasing parity (50%-80% reduced risk com-
pared with nulliparous women) as well as cigarette smok-
ing (20%-50% reduced risk compared with nonsmokers),
which may act by decreasing endogenous estrogen levels.6

Two studies indicate that use of progestins such as depot
medroxyprogesterone acetate may reduce the risk of devel-
oping fibroids.7,8 Use of birth control pills has no clear effect
on the prevalence of fibroids6 and low-dose pills do not stimu-
late growth of existing fibroids in most women.9 There may
be a familial predisposition to the development of fibroids
because having a first-degree relative with fibroids in-
creases a woman’s risk 2- to 3-fold.10,11 Ms P has some of
the risk factors for fibroids, including having just 1 child
and having a family history (sister and maternal aunt) of
fibroids.

A striking and, as yet, unexplained finding is that Afri-
can American women have a 3-fold higher incidence of clini-
cally recognized fibroids than white, Hispanic, or Asian wom-
en.12 Furthermore, there is some evidence that African
American women develop fibroids at a younger age and that
they have larger tumors associated with more symptoms.2

Indications for Treatment

Fibroids are often asymptomatic and require no therapy.
However, depending in part on location and size, fibroids
can be a cause of abnormal uterine bleeding as well as pel-
vic pressure and, less commonly, pain. A large study found
that significantly more US women with fibroids detected by
ultrasound reported at least 1 recent episode of heavy, “gush-
ing” menses compared with women without fibroids (46%
vs 28%).13 A similarly conducted Italian study found that
35% of women with fibroids reported heavy menses vs 28%
of women without fibroids, a difference that did not reach
statistical significance.14 In both studies, women with fi-
broids tended to use more sanitary products during men-
ses than women without fibroids. Ms P has many of the clas-
sic symptoms of uterine fibroids including periods with 4
to 5 days of heavy bleeding, fatigue that is likely secondary
to iron-deficiency anemia, and pelvic “tension” or pres-
sure. She also describes episodes of “flooding” or “gush-
ing,” with accidents occurring when sanitary products can-
not contain the heavy bleeding, leading to embarrassment,
social isolation, and a poor quality of life. Although men-
orrhagia can sometimes be difficult to accurately define clini-
cally,15,16 a woman’s subjective assessment as to the “heavi-
ness” of her period has been shown to correlate with
measured blood loss, and women are able to compare their
own experiences over time and to determine the degree that
menses disrupt their daily activities.17 Treatment decisions
are often based on these factors from the woman’s history.

Fibroids are found more often in women presenting with
abnormal menstrual bleeding,13,18 and the amount of bleed-
ing is related to the size of the fibroids. However, the high
prevalence of intracavitary or submucosal fibroids in women
with abnormal bleeding suggests that the location of the fi-

broids is an important factor in severity of bleeding.18 Among
perimenopausal women in their mid to late 40s, the pres-
ence of fibroids is associated with about a 2-fold higher risk
of having prolonged duration of menses (�7 days) and of
having 3 or more very heavy bleeding days in a period after
controlling for other factors.19 The exact cause of menor-
rhagia with fibroids is not known, but fibroid-associated
changes in uterine vasculature, contractility, and endome-
trial surface area may contribute to the problem.

Because fibroids can grow very large (weights as high as
100 lb [45 kg] have been reported), they can cause a sense
of pelvic pressure.20 Urinary frequency caused by bladder
compression is common in women with large fibroids. Pel-
vic pain is much less common and most fibroids are pain-
less. However, 1 study found a slightly higher rate of dys-
pareunia and noncyclic pelvic pain in women with fibroids
compared with those with no fibroids (7% vs 4%).21 Occa-
sionally, fibroids can cause acute pelvic pain if they un-
dergo torsion and necrosis because of loss of blood supply.
Fibroids have also been associated with infertility but are
rarely the sole cause, so in an infertility evaluation other pos-
sible factors must be investigated. In pregnancy, fibroids have
been associated with an increased risk of miscarriage along
with complications including bleeding, pain, and placental
abruption. Reproductive disorders appear to be more com-
mon with fibroids that are located within or distort the en-
dometrial cavity, and treatment is often warranted.20,22

Evaluation of Fibroids

The initial step in evaluating a woman with menorrhagia is
a pelvic examination, including a bimanual and speculum
examination. However, if fibroids are suspected, transvagi-
nal ultrasound is often necessary to confirm the source of a
pelvic mass and define the anatomy or to detect small, non-
palpable fibroids that can be the cause of menorrhagia.23 In-
tracavitary endometrial polyps or fibroids are found in 25%
to 50% of women with severe menorrhagia16 and, if there is
uncertainty on the initial ultrasound, their presence and lo-
cation is best confirmed with either saline-infusion sonog-
raphy or hysteroscopy. If a solitary intracavitary fibroid, sub-
mucosal fibroid, or endometrial polyp is found, strong
consideration should be given to hysteroscopic resection of
the lesion, since this is relatively easily accomplished on an
outpatient basis and is highly effective, based on satisfac-
tion rates (65%-100%) and absence of reported menorrha-
gia (70%-100%) 1 to 5 years after surgery.24-26 Intraopera-
tive complication rates of 0.3% to 28% have been reported,
with uterine perforation and fluid overload with the uter-
ine distending media being the most common problems.26

Intrauterine adhesions are the major long-term complica-
tion, occurring in 1% to 13% of patients.26

In addition to fibroids, other causes of abnormal uterine
bleeding include endometrial polyps, adenomyosis, anovu-
lation, endometrial hyperplasia and cancer, cervicitis, cer-
vical cancer, complications of pregnancy, hypothyroidism,
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and inherited or acquired clotting disorders due to sys-
temic disease.27 Each must be considered as a potential cause
before attributing a woman’s menorrhagia to the presence
of fibroids, particularly since fibroids can often be
asymptomatic.

Ms P has multiple intramural fibroids on ultrasound ex-
amination, with the largest being 5�4 cm in diameter. She
also has a thickened endometrium of 1.9 cm, and the en-
dometrium is distorted by her fibroids. Her treatment de-
cisions must consider her desire to retain fertility at age 41
years, her desire to avoid further invasive procedures that
might “injure her uterus,” and her desire to “get rid of [the
fibroids].”

Surgical Treatments for Fibroids

Myomectomy. Myomectomy is a common procedure per-
formed in women with symptomatic fibroids who desire to
retain fertility. The objective of this surgery is to remove all
fibroids while preserving the normal uterine myometrium.
Myomectomy can be performed by laparotomy, laparos-
copy, or hysteroscopic resection depending on the number,
size, and location of the fibroids. Most myomectomies are
performed by laparotomy, but minimally invasive proce-
dures (laparoscopic and hysteroscopic approaches) can be
performed in some cases and allow for a more rapid recov-
ery (2-4 weeks vs 4-6 weeks for return to regular activities).28

The hysteroscopic approach requires that the fibroid be at
least partially within the endometrial cavity and that it not
be too large. Each surgeon has his or her own limits for at-
tempting a laparoscopic myomectomy, but in general, this
approach is attempted only for 1 or 2 fibroids not larger than
5 to 8 cm.29

Compared with hysterectomy, myomectomy is associ-
ated with more intraoperative blood loss but less risk of in-
jury to other pelvic organs including the bladder and ure-
ter.30 In the postoperative period following myomectomy,
febrile morbidity as high as 36%,31 wound infections in 5%,32

and blood transfusion rates of up to 20% have been re-
ported.33 Adhesion formation is found in up to 59% of pa-
tients after myomectomy, and this may affect future fertil-
ity if the scarring involves the fallopian tubes and ovaries.34

There are no prospective randomized trials of myomec-
tomy compared with alternative treatments for menorrha-
gia.35 Evidence about expected outcomes of myomectomy
is limited to several small patient series with follow-up
from 6 months to 3 years after surgery. Although methods
for measuring outcomes vary, more than 70% of patients
report improvement in menorrhagia and pelvic pain or
being “satisfied” with the results.35 Pregnancy rates after
myomectomy have been reported to be approximately 55%
and do not differ when comparing the laparoscopic
approach vs laparotomy.28,36

One long-term risk of myomectomy is the development
of new fibroids after surgery, as Ms P experienced. Five years
after myomectomy, as many as 50% of women have new fi-

broids and 11% to 26% require additional surgery.37,38 Risk
factors for the development of new fibroids include in-
creased uterine size and increased numbers of fibroids (RR,
2.4 for recurrence in women with multiple fibroids com-
pared with women with 1 fibroid) at the time of the myo-
mectomy.35 In some cases, fibroids were likely present at the
time of the myomectomy but were not removed because they
were not detected. This may be more likely when fibroids
are “shrunk” by preoperative use of medications like go-
nadotropin-releasing hormone agonists39 or when myomec-
tomy is performed by laparoscopy40 because the ability to
palpate small tumors is lost with this technique.

Ms P had 11 fibroids removed at her initial myomec-
tomy 2 years ago, putting her at high risk of developing new
fibroids. One option for her would be to proceed with a sec-
ond myomectomy, but she would once again be at risk of
recurrence in the future. The surgical approach for Ms P
would be laparotomy due to the likely presence of adhe-
sions from her first surgery and the presence of multiple large
fibroids.

Hysterectomy. Hysterectomy is often performed for
women with symptomatic fibroids who do not desire to re-
tain fertility. Among all hysterectomies, fibroids are the lead-
ing cause (32%), followed by abnormal menstrual bleed-
ing (17%).41 The most common type of hysterectomy is a
total abdominal hysterectomy (60%), performed by remov-
ing the entire uterus through an abdominal incision.41,42 Other
means of performing hysterectomies are through a vaginal
approach or by minimally invasive laparoscopic ap-
proaches, providing that the uterus is not too large. A pro-
spective randomized trial in women with benign indica-
tions for surgery and a relatively small uterus (uterine size
less than the size of a uterus at 12 weeks’ gestation) has con-
firmed that, compared with the abdominal approach, the
short-term advantages of both the laparoscopic and vagi-
nal approaches to hysterectomy are less postoperative pain,
shorter hospital stay (3 vs 4 days), and quicker recovery as
measured by improved quality-of-life scores 6 weeks after
surgery.43 Despite these advantages as well as a smaller scar,
many hysterectomies for fibroids are still performed by lapa-
rotomy because the large size of the fibroid uterus limits the
ability to perform the surgery vaginally or by laparoscopy.
Laparoscopic hysterectomies have longer surgical times, and
some difficult laparoscopic and vaginal cases need to be con-
verted to an abdominal approach (conversion rate of 3%-4%
even when the uterus is small) to successfully complete the
surgery.43 If this complication is excluded, all approaches
have similar complication rates, including major hemor-
rhage requiring transfusion (2%-5%) and injury to bowel
(1%) and the urinary tract (1%-3%).43

Hysterectomies are nearly 100% effective in relieving symp-
toms of bleeding, pressure, or pain caused by fibroids. Three
large prospective studies have evaluated outcomes of hys-
terectomy at 1 to 2 years of follow-up.44-46 The hysterecto-
mies were done for a variety of indications, but fibroids were
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the underlying diagnosis in 35% to 71% of patients. All 3
studies reported significant improvements in symptoms and
quality of life as well as very high satisfaction rates. New
symptoms developed in 5% to 12% of patients, with meno-
pausal symptoms being the most common.35 In the short
term, most women report either unchanged or improved
sexual functioning after hysterectomy, with little impact on
frequency of intercourse, libido, or sexual interest.44,47 In ad-
dition, hysterectomy is a reasonably safe procedure. Minor
complications, including postoperative infection, fever,
wound hematoma, or separation, occur in about 25% of pa-
tients, and major complications, including blood transfu-
sion and injury to bowel, bladder, or ureter, occur in 5% to
14% of patients.35,48

In a survey of 397 women (survey response rate, 60%),
an average of 9 years following hysterectomy,48 99% of re-
spondents reported continued relief of fibroid symptoms,
94% reported that hysterectomy met their expectations, 86%
stated that they would recommend the procedure to a friend,
and 75% reported improved health status.48 Potential long-

term adverse outcomes from hysterectomy include an ear-
lier menopause by 3 to 4 years on average, even when the
ovaries are retained.49 In addition, psychological ramifica-
tions from loss of fertility can occur. The effect of hysterec-
tomy on subsequent risk of urinary incontinence is contro-
versial,50 but a recent Swedish national cohort study found
that hysterectomy, regardless of surgical technique, in-
creased the risk of subsequent stress urinary incontinence
surgery (0.18% per year vs 0.08% per year; hazard ratio, 2.4;
95% confidence interval [CI], 2.3-2.5).51 The highest risk
of incontinence surgery was in the first 5 years after hys-
terectomy, and the risk increased with increasing parity of
the woman. Finally, there may be an increased risk of vagi-
nal prolapse (cumulative incidence, 0.5%-2%) following
hysterectomy.52

Ms P is not a candidate for hysterectomy because of her
desire to retain fertility, although this would be a consider-
ation if this desire changed and she wanted “definitive”
therapy for her bleeding symptoms. Hysterectomy is virtu-
ally 100% effective in relieving symptoms of abnormal bleed-

Figure 3. Uterine Artery Embolization (UAE)
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ing; however, it is a major surgery associated with some com-
plications, requiring a recovery period of 4 to 6 weeks after
abdominal hysterectomy and 2 to 4 weeks after vaginal hys-
terectomy or minimally invasive laparoscopic approaches
before patients can expect to return to regular activities.

Uterine Artery Embolization. Ms P expresses interest in
uterine artery embolization (UAE), which is a new, minimally
invasiveapproachgenerallyperformedby interventional radi-
ologists. Uterine artery embolization is performed by placing
a catheter into the femoral artery and accessing both uterine
arteries in a retrograde fashion. The ascending branches of the
uterine artery supplying the fibroids are then embolized with
microspheres to achieve complete loss of fibroid perfusion
(FIGURE 3). This causes necrosis and shrinkage of the fibroid
(volumedecreaseof30%-50%), leadingtoareductioninsymp-
toms. Expected short-term adverse effects of UAE include is-
chemic pain in virtually all patients and fever secondary to
postembolization syndrome and tissue necrosis in about 25%
of patients.53 Nevertheless, most patients can be discharged
from the hospital within 24 to 48 hours and have a rapid re-
turn to daily activities. Complications include groin hema-
tomas (15%), prolonged vaginal discharge (25%), and expul-
sion of a fibroid after the procedure (8%).54

Two large multicenter cohort studies have confirmed that
a majority of patients have significant symptom reduction
and a return to a normal quality of life within 6 months of
UAE, and the results are durable through 3 to 5 years.48,55

In aggregate, 86% to 91% of women surveyed after UAE
(1934 [63%] responded of 3094 surveyed) reported that they
would recommend the procedure to others. However, by 3

to 7 years, 14% to 23% of respondents required an addi-
tional procedure for symptoms of fibroids and most chose
hysterectomy.48,55 Risk factors for poor outcomes after UAE
include increased size of the fibroid(s), younger age, higher
body mass index, worse symptom scores at presentation, and
fibroid location in or near the cervix.56 Technical difficul-
ties leading to only unilateral embolization also increase the
risk of failure of UAE.56 Favorable prognostic factors in-
clude submucous fibroid location and presenting symp-
toms of menorrhagia, as opposed to other symptoms, in-
cluding pressure sensations.55

Three prospective randomized trials have compared UAE
with hysterectomy for symptomatic fibroids (TABLE).53,57,58

These studies have confirmed that UAE is associated with
a shorter hospital stay and faster return to regular activi-
ties. There are similar procedural complication rates, al-
though the type of complication differs, with hysterectomy
being associated with more transfusions (0%-10%), wound
infections (4%-15%), and injury to other pelvic organs (4%-
5%), while UAE was associated with groin hematomas (14%-
20%), postembolization syndrome with fever and pain (25%),
and vaginal discharge (8%-23%). From 6 to 24 months af-
ter the procedure, quality-of-life scores show similar im-
provement, although bleeding symptoms are noted more of-
ten after UAE. Approximately 20% to 25% of patients after
UAE will require additional surgery or embolization within
1 to 2 years of the procedure.53,57,58

Based on current evidence, UAE is a good option for Ms
P to consider for the relief of her symptoms. However,
whether UAE should be used in women like Ms P who de-

Table. Randomized Trials Comparing Uterine Artery Embolization vs Surgery for Symptomatic Fibroids

Source
Inclusion
Criteria Procedure

No. of
Patients

Age,
Mean, y Short-term Outcomes Long-term Outcomes

Hehenkamp
et al,57

2008

Uterine fibroids

Menorrhagia
(100%) or
pressure
(26%)

UAE

Hysterectomy

88

89

44.6

45.4

Greater improvement in
physical component
summary of Short
Form–36 at 6 wk

Similar improvement in all
health-related quality-of-life
outcomes by 6-mo
follow-up

At 24-mo follow-up, no
difference in health-related
quality of life, patients in
hysterectomy group were
more satisfied with
treatment, 23.5% in UAE
group had hysterectomy

Edwards
et al,53

2007

Uterine fibroids
Menorrhagia

(56%) or
pressure
(23%)

UAE
Surgery

(hysterectomy,
84%;
myomectomy,
16%)

106
51

43.6
43.3

At 1 mo, similar procedural
complication rates, greater
improvement in physical
function in the Short
Form–36 general health
survey associated with
UAE, hospital stay shorter
after UAE (1 d vs 5 d),
faster return to work after
UAE (20 d vs 62 d)

At 12 mo, no difference in
SF-36 scores, symptom
scores better after surgery,
no difference in major
adverse events, 10
patients (9%) after UAE
required an additional
procedure (20% required
an additional procedure
with longer follow-up),
UAE more cost-effective

Pinto et al,58

2003
Uterine fibroids

�10 cm in
diameter

Menorrhagia
(95%)

UAE

Hysterectomy

38

19

46.4

44.6

Similar procedural
complication rates (more
transfusions [n=2] with
hysterectomy), hospital
stay shorter after UAE (1.7
d vs 5.8 d), faster return to
regular activities with UAE
(9.5 d vs 36.2 d)

Abbreviation: UAE, uterine artery embolization.
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sire future fertility is uncertain. There is concern that mi-
crospheres used for the procedure might migrate and cause
collateral embolization of the ovaries, leading to dimin-
ished ovarian function.55 Transient ovarian failure can oc-
cur after UAE, but permanent cessation of function (meno-
pause) has been thought to be relatively uncommon and seen
more often in women older than 45 years. In a large study,
3 years after UAE, 29% of women had amenorrhea but nearly
80% of these women were older than 45 years.55 Of con-
cern is that 1.6% of women who had a UAE and were younger
than 40 years reported amenorrhea. Another study found
that levels of anti-Mullerian hormone, a serum marker that
correlates with the number of ovarian follicles, were dimin-
ished following UAE, suggesting a damaging effect of UAE
on ovarian follicles.59 Further studies will be needed to de-
termine if a clinical consequence of this observation oc-
curs, such as reduced fertility or an earlier age of menopause.

In addition to the potential for compromised ovarian func-
tion, embolization of the uterine arteries may impair embryo
implantationorinhibitbloodsupplytoadevelopingfetus.Uter-
inearteryembolizationisgenerallyperformedinrelativelyolder
reproductive-age women.55 Since both age and fibroids are as-
sociated with increased complications of pregnancy, the addi-
tional risk associated with UAE can be difficult to determine.
However, a recent randomized trial comparing UAE and myo-
mectomy in women desiring continued fertility found an in-
creasedinfertilityrate(RR,2.2;95%CI,1.1-4.4)andanincreased
miscarriage rate (RR, 2.8; 95% CI, 1.2-6.2) following UAE.60

Ofpregnancies thatwentontodelivery,neonataloutcomesdid
not differ, although the numbers were small. Several large pa-
tientserieshaveraisedconcernsaboutpossible increases inmis-
carriages, preterm deliveries, and abnormal placentation and
postpartumhemorrhage followingUAE61-64 comparedwiththe
generalpopulation.At this time, theevidence favorsmyomec-
tomy over UAE in women desiring future fertility.

Endometrial Ablation. Endometrial ablation is com-
monly performed for the treatment of menorrhagia in women
who are finished with childbearing. The endometrial lin-
ing of the uterus can be ablated by a number of techniques
and energy sources, including endometrial resection, elec-
trocautery, thermal balloon, circulated hot fluid, cryo-
therapy, and microwave energy.65 In women with a normal
endometrial cavity, amenorrhea rates of 13% to 55% have
been reported depending on the device used.65 Long-term
satisfaction rates are approximately 75%, although some have
continued menorrhagia and increasing pelvic pain, and 10%
to 20% will eventually require additional procedures, in-
cluding hysterectomy, for these symptoms.66 Many of the
techniques require a normal-sized uterine cavity, and women
with large fibroids have often been excluded from efficacy
trials. No long-term studies of endometrial ablation in women
with menorrhagia due to fibroids have been conducted. Ms
P would not be a candidate for this procedure because of
her desire to maintain fertility and her enlarged uterus sec-
ondary to fibroids.

Medical Management of Fibroids
Several medical therapies have been shown to reduce men-
strual bleeding in women with idiopathic menorrhagia but
have not been studied in women with menorrhagia due to
fibroids. Birth control pills reduce menstrual blood loss by
about 40% in most women, but clinical trials have ex-
cluded women with fibroids.67,68 Nonsteroidal anti-
inflammatory drugs also reduce not only menstrual cramp-
ing but also menstrual blood loss by about 40%, but there
is evidence from a small trial that nonsteroidal anti-
inflammatory drugs are not effective in women with fi-
broids.67,69 Relative to other therapies, short-term or cyclic
use of progestins is ineffective in treating menorrhagia.70 Pro-
longed use of progestins (eg, norethindrone or medroxy-
progesterone acetate) can significantly reduce blood loss or
even result in amenorrhea when given to women with men-
orrhagia, although again, this therapy has not been studied
in women with menorrhagia due to fibroids.71 Systemic ad-
verse effects of progestins, including weight gain, break-
through bleeding, and mood changes, can be limiting.71

Local administration of progesterone through a progestin
(levonorgestrel)-releasing intrauterine device (LNG-IUD) can
reduce menstrual bleeding in many women while reducing
the systemic effects of oral progestins. There is good and con-
sistent evidence that insertion of an LNG-IUD results in
significantly reduced menstrual bleeding in women with men-
orrhagia and no fibroids.71-73 The evidence for use of an
LNG-IUD for menorrhagia associated with uterine fibroids is
limited to small patient series without control groups. These
studies have predominantly included women with small fi-
broids that did not distort the cavity, since distortion of the
cavity can make placement of the IUD more difficult. In most
of these series, the uterus was smaller than a uterus would be
at 12 weeks of pregnancy (at the level of the symphysis pu-
bis). Results in women with fibroids have varied, as some case
series have reported poor symptomatic relief 74 and higher ex-
pulsion rates of the IUD,74,75 whereas others have found re-
duced bleeding and good satisfaction rates at 1 year.76,77 Fur-
ther studies are needed before this therapy can be considered
as evidence-based for women with fibroids, although it is likely
a reasonable option in women with menorrhagia and small
fibroids remote from the endometrium.

A prospective trial enrolled women with menorrhagia78 re-
fractory to an initial trial of cyclic progestins, of whom 65%
had fibroids (although women with submucous fibroids were
excluded), and compared medical therapy with hysterec-
tomy. The medical therapy was individualized, but the most
commonly used agents were birth control pills and/or vari-
ous nonsteroidal anti-inflammatory agents. At 6 months, hys-
terectomy was associated with significantly greater improve-
ment (based on quality-of-life and symptom scores) in bleeding,
pain, and urinary symptoms. Furthermore, 53% of women ran-
domized to medical therapy crossed over and had a hyster-
ectomy by 18 months following randomization.78 Women with
fibroids had similar findings compared with women without
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fibroids. Clearly, more effective medical regimens for bleed-
ing secondary to fibroids are needed.

Consequences of Untreated Fibroids
Fibroids grow at variable rates prior to menopause but are
usually slow-growing. In a longitudinal ultrasound-based
study, the average fibroid growth was 0.5 cm/y in diam-
eter, but growth of 3 cm/y in diameter or greater was ob-
served.79 Since larger fibroids are more symptomatic,13,79

symptoms tend to increase over time until menopause, when
fibroids shrink and symptoms lessen because of the lack of
menstrual periods and sex steroid stimulation of fibroid
growth. Unfortunately, it is difficult to predict when meno-
pause—and symptom relief—will occur in an individual.

Most uterine smooth muscle tumors are benign fibroids.
In a study of more than 1300 hysterectomy specimens re-
moved for presumed fibroids in mostly premenopausal
women, sarcomas were found in 2 to 3 per 1000 specimens;
sarcomas were not more common in the subgroup of women
with rapid fibroid growth.80 Therefore, rapid growth alone
should not be used as the sole indication for surgical re-
moval before menopause. After menopause, significant growth
of a presumed fibroid raises suspicion of a sarcoma, and fur-
ther investigation, if not removal, is warranted.

Future Treatment Options

Because of the responsiveness of the uterus and uterine fi-
broids to estrogen and progesterone, investigators have stud-
ied ways to affect estrogen and progesterone action as a means
of controlling symptoms. Gonadotropin-releasing hor-
mone agonists act by down-regulating the secretion of lu-
teinizing hormone and follicle-stimulating hormone from
the pituitary gland, ultimately resulting in menopausal-
range serum estradiol and progesterone levels, leading to
shrinkage of fibroids and a high rate of amenorrhea. This
can be helpful in the short term before surgery to allow for
correction of anemia secondary to menorrhagia or to change
the surgical approach from an abdominal to a vaginal hys-
terectomy.81 However, long-term use is limited by meno-
pausal symptoms, bone loss secondary to low estrogen lev-
els, and the high cost of the medication.81

A strategy to prolong use of gonadotropin-releasing hor-
mone agonists is to give low doses of “add-back” steroids
in conjunction with the agonist to prevent bone loss and
hot flashes while maintaining the beneficial effects of re-
duced symptoms from the fibroids. The ideal add-back ste-
roid regimen has yet to be developed and widely ac-
cepted.81 Use of estrogens and/or progestins either does not
fully protect against adverse effects or causes fibroid growth
and resumption of bleeding problems. Tibolone, a syn-
thetic steroid with mixed androgenic, progestogenic, and
estrogenic activity, may have potential for this use but is not
available in the United States.82

Other candidate drugs for fibroid treatment include se-
lective estrogen receptor modulators (SERMs), selective pro-

gesterone receptor modulators (SPRMs), and blockers of hor-
mone production, including aromatase inhibitors. In early
studies, the SERM raloxifene was shown to reduce uterine
and fibroid size in menopausal women but it has not been
effective in premenopausal women, who have higher en-
dogenous estrogen levels.83 Aromatase inhibitors that block
estrogen production reduced fibroid size and symptoms in
preliminary, noncontrolled studies.84,85 Long-term use of this
class of drugs may be limited by osteoporosis, hot flashes,
and the tendency of premenopausal women to develop ovar-
ian follicular cysts.86

The SPRM mifepristone (RU 486) was shown to reduce
uterine volume by approximately 50% and produced amen-
orrhea rates of about 65% when used at a dose of 5 to 10
mg/d in women with fibroids.87 In this study, mifepristone
was associated with development of simple hyperplasia of
the endometrium in 30% of women, an adverse effect likely
secondary to the actions of estrogen on the endometrium
that are unopposed by the antiproliferative effects of pro-
gesterone.87 However, a recent prospective randomized trial
evaluating 5 mg/d of mifepristone found no instances of en-
dometrial hyperplasia in 20 women after 6 months of use.88

Furthermore, relative to placebo, women had a signifi-
cantly improved quality of life, reduced bleeding, and a 50%
reduction in uterine and fibroid volume.88 Longer duration
of use has not been studied, and it is not known how quickly
symptoms return after cessation of use. Selective proges-
terone receptor modulators remain a potentially promis-
ing medical therapy for women with symptomatic fibroids.

A new US Food and Drug Administration–approved treat-
ment of uterine fibroids relies on the ability of focused, con-
verging ultrasound beams to generate heat (65°C-85°C) at
the focal point, causing coagulative necrosis of tissue. Mag-
netic resonance imaging, used in conjunction with the pro-
cedure, allows for accurate targeting of the focal point and
for monitoring tissue temperatures.89 The major advan-
tages of this treatment are that it is noninvasive, requiring
no surgical incisions, and allows for a very rapid recovery
and return to daily activities. Pain during the procedure can
be managed with intravenous sedation. Disadvantages are
that the technology is not widely available and treatment
times can be lengthy (up to 3 hours to treat a 5-cm sphere
of fibroid tissue).90 In addition, use of focused ultrasound
can be limited by the anatomy. In an early study, approxi-
mately 40% of potential candidates were excluded because
the ultrasound beam would traverse either bowel or blad-
der and could potentially injure these structures.90 Al-
though early outcomes up to 1 year are encouraging, long-
term effectiveness and comparative studies are needed before
this new technology can be recommended.91

RECOMMENDATIONS FOR MS P
Ms P’s initial evaluation should include a thyroid-
stimulating hormone measurement, since hypothyroidism
could cause both her fatigue and her menorrhagia, and care-
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ful evaluation of her endometrial cavity by either saline in-
fusion sonography or hysteroscopy. She has a thick endo-
metrium on ultrasound and she may have an intracavitary
fibroid or polyp that could be relatively easily removed, im-
proving her symptoms. If these test results are normal, a frank
discussion about her desires for fertility and about the ef-
fects of aging on fertility needs to occur. At age 41 years,
Ms P almost certainly has reduced fertility and time is run-
ning out. If fertility is still desired after discussion, I would
obtain a hysterosalpingogram to evaluate fallopian tube pat-
ency, since her previous myomectomy could have caused
scarring that results in tubal blockage. I would then recom-
mend repeat myomectomy, as evidence to date favors this
over UAE in patients who desire future fertility.60 If she does
not desire fertility but wants to avoid major surgery and re-
tain her uterus, UAE would be a good option. If she does
not desire fertility and wants definitive therapy, I would rec-
ommend a hysterectomy.

QUESTIONS AND DISCUSSION
QUESTION: You said that there are data to suggest that [de-
pot medroxyprogesterone acetate] reduces the incidence or
problems with fibroids. We used to think that birth con-
trol pills stimulated fibroids. I’ve seen other data suggest-
ing that perhaps women who have been on oral contracep-
tives have fewer fibroids. Could you comment?

DR VAN VOORHIS: A study in Thailand found a strong
inverse association (RR, 0.4; 95% CI, 0.3-0.5) between a
history of depot medroxyprogesterone acetate use and
risk of surgically confirmed leiomyomata.8 A prospective
cohort study of African American women also found an
inverse relationship between the current use of depot
medroxyprogesterone acetate and risk of fibroids,
although no consistent patterns were observed for birth
control pill use.7 Epidemiologic studies on the effect of
birth control pills on the incidence of fibroids are mixed,
suggesting that use is not a major factor in the develop-
ment or growth of fibroids.6 Longitudinal studies have
found that, in most women, existing fibroids do not grow
significantly in response to either standard birth control
pills or hormone therapy after menopause.9,92 From a
clinical standpoint, these agents can be used safely in
women with fibroids.

QUESTION: What is the relationship between fibroids
and fertility? In other words, do fibroids cause the infer-
tility or do fibroids result from infertility? Or are both the
results of the same underlying mechanism? And how
useful are myomectomies in patients with otherwise
unexplained infertility?

DR VAN VOORHIS: Fibroids are seldom the sole cause of
infertility, so I always perform a complete infertility workup
looking for anything else that may be causing the infertil-
ity. Many women with fibroids are fertile and we have no
prospective randomized trials comparing fertility in women
after myomectomy vs fertility in women with fibroids that

are not removed. Therefore, it is still very debatable what
role fibroids have as a cause of infertility. However, retro-
spective data from in vitro fertilization procedures suggest
that fibroids, particularly large fibroids or fibroids that dis-
tort the endometrial cavity, adversely affect embryo implan-
tation rates.93 Therefore, if no other cause for infertility can
be found, it is reasonable to assume that either a large (�5
cm in diameter) intramural fibroid or a fibroid that distorts
the endometrium is adversely affecting fertility, and myo-
mectomy should be considered. Case series suggest that preg-
nancy rates are high (50%-60%) following myomectomy.93

QUESTION: Often, asymptomatic fibroids are found inci-
dentally on ultrasound or by other imaging. How do we as
a medical community avoid overtreatment of these
tumors, especially now that we have less invasive treat-
ments available, such as magnetic resonance imaging–
guided ultrasound therapy, that work better in smaller
fibroids?

DR VAN VOORHIS: I think the key is to educate both phy-
sicians and the public about the high prevalence of fibroids
and that treatment should be based on symptoms and not
just the presence of a fibroid. There is no role for prophy-
lactic treatment of asymptomatic fibroids at this time.

QUESTION: I don’t think fibroids are very frequently re-
sponsible for pain, although both in medical literature and,
certainly, in the lay literature, fibroids are listed as a cause
of pelvic pain. What are your thoughts?

DR VAN VOORHIS: The most common presenting symp-
toms of fibroids are abnormal bleeding and pressure sen-
sations, which may be associated with frequency of urina-
tion and, more rarely, bowel symptoms. Pelvic pain, especially
chronic pelvic pain, is a much less common presenting symp-
tom. A large population-based study of Italian women found
a trend toward a modest increased risk of dyspareunia (odds
ratio, 2.8; 95% CI, 0.9-8.3) and noncyclic pelvic pain (odds
ratio, 2.6; 95% CI, 0.9-7.6) among women with fibroids de-
tected by ultrasound, although these differences were not
statistically significant.21 Fibroids can sometimes cause more
acute pain because of torsion of a pedunculated fibroid or
with ischemia and necrosis that sometimes accompany de-
generation of fibroids, especially during pregnancy. How-
ever, these situations are rare, and the majority of fibroids
are not painful.
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