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A 33-year-old gravida 0 Black woman presents to her primary care clinician with 
heavy menstrual bleeding and abdominal bloating. She is noted to have iron- 
deficiency anemia. Evaluation for thalassemia and sickle cell anemia is negative. She 
has no hematochezia and no family history of colon cancer or inflammatory bowel 
disease. She describes her menses as regular and monthly, lasting for 8 days, and 
unchanged over time. She uses eight or nine tampons per day for the three heaviest 
days of her cycle and occasionally has menstrual accidents. She is in a Ph.D. program 
and anticipates pursuing pregnancy in 2 years. Ultrasonography reveals an enlarged 
uterus with multiple fibroids and normal ovaries. How would you treat this patient?

The Clinic a l Problem

Uterine fibroids (leiomyomas) are myometrial masses (Fig. 1) and 
are the leading indication for hysterectomy. Fibroids affect 70 to 80% of 
persons with a uterus during their lifetime.1 Up to 50% of persons with 

fibroids have symptoms, including heavy and prolonged menstrual bleeding, 
anemia-associated fatigue, pelvic pressure, and both menstrual and nonmenstrual 
pain. Fibroids can cause compression of surrounding structures with resultant 
bulk-related symptoms, including in the bowel (constipation), bladder (urinary 
frequency, urgency, or retention), and vagina (painful intercourse). Slow growth of 
uterine fibroids is typical, although both shrinkage and growth spurts do occur.2

Fibroid-related morbidity is compounded by underdetection and its symptoms 
being attributed to other conditions, such as gastrointestinal or hematologic dis-
ease. Owing to the stigma associated with discussing menstruation, many persons 
with long or heavy menses are unaware that their experience is abnormal. Symp-
tomatic persons often receive a delayed diagnosis. In one third of patients, diag-
nosis can take 5 years, with some patients waiting more than 8 years.3 Delays in 
diagnosis adversely affect fertility, quality of life, and financial welfare,4,5 and in 
a qualitative study, 95% of persons with symptomatic fibroids reported psycho-
logical sequelae, including depression, worry, anger, and body-image distress.6 
Menstruation-related stigma and shame inhibit discussion, study, advocacy, and 
innovation in this field. A total of 50 to 72% of persons who receive a diagnosis 
of uterine fibroids on the basis of ultrasonography were not previously aware that 
they had fibroids, which suggests a potential role for wider ultrasonographic assess-
ment for this common condition.4
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The incidence of fibroids increases with age 
until menopause and is higher among Black 
persons than among White persons.1,7 Black per-
sons have earlier onset of fibroids, a higher cu-
mulative risk of symptoms, and a greater disease 
burden overall than non-Black persons. Black 
persons also present with more severe disease 
and have a higher likelihood of surgical hyster-
ectomy and myomectomy than White persons.8 
In addition, Black persons are more likely than 
White persons to prefer noninvasive therapy and 
avoidance of surgery referral in order to avoid 
the potential for hysterectomy.3,9,10

Diagnosis of fibroids is straightforward with 
pelvic ultrasonography, but determining whom 
to screen is not and usually occurs after the fi-
broids are large or the patients are symptomatic. 
The symptoms associated with fibroids may over-
lap with those of ovulatory disorders, adenomyo-
sis, and secondary dysmenorrhea, as well as with 
those of gastrointestinal conditions.

Because sarcomas and fibroids both manifest 
as myometrial masses, often with abnormal uter-
ine bleeding, concern arises about a diagnosis of 
uterine sarcoma being potentially missed, even 
though this cancer is relatively rare (1 case per 
770 to 10,000 persons who present with ab-
normal uterine bleeding).11 Because of the poor 
prognosis when this cancer spreads outside the 
uterus, concern regarding undiagnosed leiomyo-
sarcoma has led to increased rates of hysterec-
tomy and reduced use of minimally invasive 
approaches, which has resulted in exposing pa-
tients to higher risks of complications than is 
necessary.12,13

S tr ategies a nd E v idence

Diagnosis and Evaluation

Pelvic ultrasonography is the most cost-effective 
imaging method for the diagnosis of fibroids, 
given that it provides information on the size, 
location, and number of fibroids and can rule 
out adnexal masses. Ambulatory pelvic ultraso-
nography is also indicated in the evaluation of 
abnormal uterine bleeding, pelvic masses that 
are palpated on examination, and bulk-related 
symptoms, including pelvic pressure and bloat-
ing. Ultrasonography is limited by less-accurate 
resolution if the uterine volume is greater than 
375 ml or there are more than four fibroids — a 
common situation.14 Magnetic resonance imaging 
is useful when there is suspicion of uterine sar-
coma and when planning alternatives to hysterec-
tomy, in which case accurate information about 
size, imaging characteristics, and location is 
important for outcomes (Fig. 1).13 If submucosal 
fibroids or other endometrial lesions are sus-
pected, saline-infusion sonography or hysteros-
copy can be useful. Computed tomography is not 
useful for fibroids owing to low definition and 
imprecise visualization of tissue planes.

In 2011, the International Federation of Gy-
necology and Obstetrics published a fibroid clas-
sification system to better describe the location 
of fibroids in relationship to the uterine cavity 
and the serosal surface, beyond the historical 
terms of submucosal, intramural, and subserosal, 
thus enabling clearer communication and treat-
ment planning (Table S3 in the Supplementary 
Appendix, available with the full text of this article 

Key Points

Uterine Fibroids

•	 Uterine fibroids are a common disease of the uterus and are more common and more severe in Black 
persons than in White persons.

•	 Fibroids are a frequent cause of heavy menstrual bleeding and are associated with iron-deficiency 
anemia.

•	 Although hysterectomy remains the most common procedure to treat fibroids, long-term sequelae of 
hysterectomy suggest that alternative therapies, such as medical therapies, uterine-artery embolization, 
focused ultrasound ablation, and radiofrequency ablation, should be used more widely.

•	 Oral combination therapy with gonadotropin-releasing hormone antagonists results in substantial 
reductions in heavy menstrual bleeding and bulk-related symptoms, with low risks of hypogonadal and 
thromboembolic side effects.
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at NEJM.org).15 Types range from 0 to 8, with 
lower numbers indicating fibroids closer to the 
endometrium. Hybrid leiomyomas are indicated 
by two numbers that are separated by a hyphen; 
the first number indicates the relationship of the 

fibroid to the endometrium, and the second in-
dicates the relationship of the fibroid to the se-
rosa. This system of categorization of fibroids 
allows the clinician to tailor further diagnosis 
and management and to improve communication.

Figure 1 (facing page). Imaging for Diagnosis of Uterine Fibroids.

Although the presence of fibroids can be confirmed on transvaginal ultrasound (Panel A, the plus signs and numeral 1 
define the length of the fibroid), magnetic resonance imaging (MRI) can provide more information on the location of 
fibroids and their proximity to other pelvic structures (Panel B, sagittal view), such as the bladder (B) and the vagina 
filled with gel (V). The International Federation of Gynecology and Obstetrics created a fibroid classification system, 
on a scale from type 0 to 8, with lower numbers indicating fibroids closer to the endometrium (yellow line in Panels A 
and B). Hybrid leiomyomas are indicated by two numbers that are separated by a hyphen; the first number indicates 
the relationship of the fibroid to the endometrium, and the second indicates the relationship of the fibroid to the sero-
sa. The T2-weighted sagittal MRI scan in Panel B shows a fibroid of type 2–5, with deviation of the uterine cavity and 
contact with the serosal surface. A T1-weighted sagittal MRI scan such as the one shown in Panel C (sagittal view), 
which was obtained with the use intravenous gadolinium as contrast material, is helpful in determining blood flow 
or enhancement, which indicates better fibroid response to nonexcisional therapy. Computed tomographic scans 
are not used for fibroid diagnosis owing to low definition and visualization (Panel D, sagittal view).
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Tr e atmen t

Medical Alternatives to Hysterectomy

Contraceptive hormones to control heavy men-
strual bleeding constitute the first step in most 
algorithms for the treatment of fibroid-related 
heavy menstrual bleeding, despite low-quality 
evidence (Table 1). Nonsteroidal antiinflamma-
tory agents and tranexamic acid taken during 
menses are also used to limit heavy menses, but 
these drugs have more evidence of efficacy for 
idiopathic heavy menses, a situation in which 
persons with large or submucosal fibroids have 
typically been excluded from clinical trials. De-
pot forms of gonadotropin-releasing hormone 
(GnRH) agonists are approved for short-term 

preoperative therapy for fibroids, cause amenor-
rhea in nearly 90% of patients, and reduce uter-
ine volume by 30 to 60%; however, they are ac-
companied by a high incidence of hypogonadal 
symptoms, including bone loss and hot flush-
es.16 They also cause a “steroidal flare” in most 
patients, which occurs when stored gonadotro-
pins are released and cause subsequent heavy 
menstrual bleeding when estrogen levels de-
crease rapidly.

The introduction of oral GnRH antagonist 
combinations to fibroid care has been a major 
treatment advance (Table S1). The agents that 
have been approved in the United States com-
bine in one tablet or capsule an oral GnRH an-
tagonist (elagolix or relugolix), which rapidly 

Figure 2. Transcervical Approaches to Uterine-Preserving Fibroid Therapies.

In hysteroscopic myomectomy, the clinician uses a small endoscope inserted through the cervix to excise fibroids of International Feder-
ation of Gynecology and Obstetrics types 0, 1, and 2 under direct visualization, with removal of the pieces through the cervix. A bipolar 
resectoscope or an intrauterine morcellator creates the tissue fragments (Panel A). Transcervical radiofrequency ablation is performed 
through the cervix and uses targeted radiofrequency energy guided by intrauterine ultrasonography to cause coagulative necrosis (Panel B). 
The fibroid is not excised and will shrink over time.
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inhibits ovarian steroidogenesis (without caus-
ing a f lare), with estradiol and progestin at 
doses resulting in systemic levels that are equiv-
alent to those in the early follicular phase. One 
agent that has been approved in the European 
Union (linzagolix) is available in two doses: one 
dose that partially suppresses hypothalamic 
function and another that provides complete 
suppression of hypothalamic function, similar 
to that seen with the approved doses of elagolix 
and relugolix. Each of these formulations is avail-
able with or without estrogen and progestin. The 
low-dose formulation of linzagolix without add-
ed gonadal steroids (estrogen and progestin) 
provides the same effect as the high-dose com-
bination with exogenous hormone in persons who 
prefer not to take exogenous gonadal steroids.17-19 
The approach of combination therapy or partial 
suppression of hypothalamic function provides 
symptomatic relief that is equivalent to mono-
therapy with a full-dose GnRH antagonist, with 
a better side-effect profile. The one advantage of 
high-dose monotherapy is that it leads to a 
greater reduction in uterine volume, similar to 
that seen with GnRH agonist treatment, albeit 
with more hypogonadal symptoms.19

Data from clinical trials show that oral 
GnRH antagonist combinations effectively de-
crease heavy menstrual bleeding (by 50 to 75%), 
pain (by 40 to 50%), and bulk-related symptoms 
with modest volume reduction (decrease in uter-

ine volume, approximately 10%), with low levels 
of side effects (with hot flushes, headaches, and 
nausea occurring in <20% of participants). The 
efficacy of oral GnRH antagonist combination 
therapy is independent of the extent of fibroid 
disease (size, number, or location of fibroids), the 
presence of concomitant adenomyosis, or other 
factors that limit surgical therapies.18 Oral GnRH 
antagonist combinations are currently approved 
in the United States for 24 months of use and 
in the European Union for an unlimited duration 
of treatment. However, these drugs have not 
been shown to provide contraception, which is a 
limitation for long-term use in many persons. 
One clinical trial is under way to test the contra-
ceptive efficacy of relugolix combination therapy 
(ClinicalTrials.gov number, NCT04756037).

In many countries, selective progesterone-
receptor modulators are an option for medical 
therapy.22 However, concerns about rare but severe 
hepatic toxic effects have limited their accep-
tance and availability. No selective progesterone-
receptor modulator has been approved in the 
United States for the treatment of fibroids.22

Surgical and Interventional Alternatives to 
Hysterectomy

Numerous procedures have been developed to 
reduce bleeding and fibroid size and improve 
quality of life without hysterectomy. Information 
about the size and location of the fibroids is im-
portant for determining whether a transcervical 
or abdominal approach is needed. Generally, 
smaller fibroids that are categorized as types 1 
to 4 (which are in the submucosal to intramural 
spaces) can be treated transcervically (Fig. 2). 
Larger fibroids of any type, or smaller fibroids 
that are subserosal (types 5, 6, and 7), are treated 
abdominally (Fig. 3).

The procedure with the most evidence of ef-
ficacy is uterine-artery embolization, which uses 
a minimally invasive interventional catheteriza-
tion, guided radiologically, to release embolic 
particles directly into both uterine arteries; this 
process causes ischemic infarction of the fibroids 
and subsequent decreases in bleeding, pain, and 
bulk-related symptoms.23,24 Uterine-artery emboli-
zation is widely available. Although a randomized 
trial showed that myomectomy was superior to 
uterine-artery embolization with regard to im-
provement in quality of life, both approaches 
provided substantial symptom relief, although 

Figure 3 (facing page). Abdominal Approaches to 
Uterine-Preserving Fibroid Therapies.

Magnetic resonance imaging (MRI)–guided focused 
ultrasound ablation is performed with no incisions 
through the abdominal wall (Panel A). Ultrasonic ener-
gy is targeted to fibroids with the use of MRI guidance 
and thermal feedback. Fibroids are not excised and will 
shrink over time. Laparoscopic radiofrequency ablation 
is performed through two or three laparoscopic inci-
sions in the abdominal wall (Panel B). With the use of 
intraoperative ultrasound guidance, targeted radiofre-
quency energy ablates the fibroid with coagulative  
necrosis to shrink the fibroid. Uterine-artery emboliza-
tion is performed percutaneously through a catheter 
introduced into the femoral or radial artery that deliv-
ers embolic particles to the uterine arteries under  
f luoroscopic guidance (Panel C). Fibroids will shrink 
over time owing to ischemic necrosis and reabsorption. 
Myomectomy, an excisional technique that removes 
the fibroids through incisions through the uterine se-
rosa, can be performed laparoscopically (Panel D) or 
abdominally (not shown).
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no sham treatment comparator was used in the 
trial (Table 2).24

Procedures that shrink individual fibroids 
with the use of energy to create coagulative ne-
crosis include focused ultrasound ablation (with 
the use of MRI or ultrasound guidance) and ra-
diofrequency ablation (with the use of laparo-
scopic or transcervical ultrasound guidance). 
These interventions reduce heavy menstrual bleed-
ing and bulk-related symptoms. However, unlike 
uterine-artery embolization, in which all fi-
broids can be treated concurrently, these thera-
pies require the individual targeting of each fi-
broid, and they are not as readily available. 
Radiofrequency ablation of fibroids can be done 
concurrently with other surgical therapies, such 
as laparoscopic excision of endometriosis or hys-
teroscopic myomectomy of a type 0 fibroid. Data 
from randomized, controlled trials comparing 
all minimally invasive procedures are limited 
(Table 2).

Myomectomy, or the surgical removal of fi-
broids, remains an option for many persons, 
although it is most often used in persons who 
are actively seeking pregnancy or in those with 
very large fibroids in whom shrinkage would be 
inadequate. Most guidelines suggest the surgical 
removal of fibroids, rather than procedures that 
shrink fibroids, in order to optimize fertility, 
owing to long experience with myomectomy. 
However, myomectomy often commits patients 
to future cesarean section, which itself increases 
pregnancy-related morbidity.

Fibroid Recurrence

A major limitation of all surgical and inter-
ventional therapies is that the incidence of fi-
broid recurrence is high, with new fibroid de-
velopment occurring in approximately 50% of 
persons within 5 years after myomectomy. How-
ever, not all new fibroids will become symp-
tomatic, which is especially true in persons who 
are closer to menopause. The percentages of 
patients who undergo reintervention vary ac-
cording to the procedure, patient age, the extent 
of fibroids, and symptoms and generally range 
up to 33% over a period of up to 5 years after 
treatment, with lower percentages seen among 
persons older than 45 years of age than among 
those 45 years of age or younger.23,41 Longer-
term follow-up studies have not been con-
ducted.

Although patients can undergo multiple se-
quential uterine-sparing interventions, hysterec-
tomy is the most common mode of therapy. A 
recent study in a commercially insured popula-
tion showed that nearly 60% of patients under-
going hysterectomy for fibroids had not received 
a conservative treatment previously.42

Hysterectomy

Although hysterectomy has traditionally been 
viewed as the cure for fibroids, new data on 
outcomes after the use of appropriate alterna-
tives show that these alternatives may have ef-
fectiveness similar to hysterectomy with regard 
to controlling heavy bleeding. Drawbacks to 
hysterectomy, as compared with alternatives, 
include perioperative risk and oophorectomy (if 
it is included as part of the procedure). The 
removal of both ovaries at the time of hysterec-
tomy was a common procedure until the early 
2000s, when large cohort studies showed ele-
vated risks of death, cardiovascular disease, 
dementia, and other illnesses as compared 
with hysterectomy plus ovarian conservation.43,44 
Since then, oophorectomy rates have decreased, 
whereas the rates of hysterectomy have not.45

Several studies have shown substantially in-
creased risks of cardiovascular disease, anxiety, 
depression, and death after hysterectomy, even 
with the conservation of both ovaries (Table 
S2).46-48 The risks are greatest among patients 
who are 35 years of age or younger at the time 
of hysterectomy. Among these patients, the 
risks of coronary artery disease (with adjust-
ment for confounders) were 2.5 times as high 
and the risks of congestive heart failure were 
4.6 times as high, over a median follow-up of 
22 years, among those who had undergone 
hysterectomy as among women without hyster-
ectomy. Mortality was 8 to 29% higher among 
patients who had undergone hysterectomy with 
ovarian conservation before 40 years of age 
than among women without hysterectomy.49,50 
However, patients who undergo hysterectomy 
have more coexisting conditions, such as obe-
sity, hyperlipidemia, or a history of surgery, 
than women without hysterectomy, and owing 
to the observational nature of these studies, 
causality cannot be confirmed.46 Although studies 
control for these inherent risks, unmeasured con-
founding may still be present. Persons who are 
contemplating hysterectomy deserve counseling 
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about these risks since many persons with fi-
broids can take advantage of less-invasive alter-
natives to hysterectomy.

No strategies for the primary or secondary 
prevention of fibroids are currently available. 
Epidemiologic studies have identified various 
factors associated with a reduced risk of fi-
broids, including the following: diets rich in 
fruits and vegetables with limited red meat, 

regular exercise, weight control, normal levels 
of vitamin D,51 successful live birth (parity), use 
of oral contraceptives, and depot formulations of 
progesterone. Randomized, controlled trials are 
needed to determine whether modification of 
these factors will reduce risks. Finally, studies 
suggest that stress and racism may play a role 
in the health disparities with regard to the de-
velopment of fibroids.52

Figure 4. Algorithm for the Management of Symptomatic Uterine Fibroids.

GnRH denotes gonadotropin-releasing hormone.

Treatment options for symptomatic uterine fibroids

Patient is not actively seeking pregnancyPatient wishes to become pregnant now

Complete full fertility evaluation
Bulk symptoms or pain with
or without heavy menstrual

bleeding

Heavy menstrual bleeding

Contraceptive steroids or
tranexamic acid

Oral GnRH antagonist
combinations or, where
available, progesterone

receptor modulators

Insufficient relief or progression
of symptoms

Insufficient relief or
progression of symptoms

No other fertility
factors and mild

symptoms

Other fertility factors

Try for pregnancy for
6 mo; if not pregnant,
consider myomectomy

or other uterine-
sparing treatment
with counseling

regarding risks to
fertility if no other

reason for infertility
is identified

No other fertility factors
and severe symptoms

Consider myomectomy
or other uterine-

sparing treatment
with counseling

regarding risks to
fertility if no other

reason for infertility
is identified

Refer to reproductive
endocrinologist for
discussion of infer-
tility treatment and

possible myomectomy
or other uterine-
sparing fibroid

treatment

Isolated fibroids or fibroids
with adenomyomas

Uterine-sparing procedures
such as uterine-artery emboli-

zation, radiofrequency ablation,
 and ultrasound ablation

Insufficient relief or progression
of symptoms

Fibroids plus diffuse adeno-
myosis, cervical dysplasia,
or other diseases, with or

without uterus size equivalent
to >24 weeks’ gestation

Hysterectomy with ovarian
conservation

If or when pregnancy
is desired
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A r e a s of Uncerta in t y

Many unmet needs exist in the field of fibroid 
medicine, including a risk-prediction model; a 
staging system; large, randomized, comparative-
effectiveness clinical trials; and methods for 
primary and secondary prevention. Moreover, 
given that fibroid care has traditionally been 
viewed as being confined to the gynecology de-
partment, earlier screening and medical treat-
ment in primary care settings could potentially 
minimize morbidity and the incidence of unnec-
essary hysterectomies, and primary care–based 
screening trials are warranted.

Future areas of study should include screen-
ing of young persons (particularly of young 
Black persons) who have symptoms of fibroids 
or a strong family history of fibroids to deter-
mine whether early therapy would reduce long-
term risks (Fig.  4). An ultrasound screening 
study involving 1600 Black participants 23 to 35 
years of age showed a baseline prevalence of fi-
broids of 23%.53 Early initiation of contraceptive 
steroids or oral GnRH antagonist combinations 
in affected persons with symptomatic fibroids 
may reduce the risk of surgery or the extent of 
surgery.

A recent study showing the undertreatment of 
Black persons with fibroids with uterine-sparing 
options early in their fibroid journey emphasizes 
the deficits in addressing health disparities.54 
Understanding and removing barriers by means 
of behavioral and social science research would 
be an important step in reducing health dispari-
ties in fibroid care.

Guidelines

Practice guidelines and committee opinions for 
the treatment of uterine fibroids have been 
published by the American College of Obstetri-
cians and Gynecologists and the Society for 

Obstetricians and Gynecologists of Canada.20,22 
Both organizations endorse the individualiza-
tion of care for the patient and account for 
desire to preserve fertility or the uterus, in-
crease quality of life, and reduce symptoms. Both 
organizations also recommend medical manage-
ment as the first-line treatment for symptom-
atic fibroids.20,22 When interventional approaches 
are indicated, these organizations also recom-
mend minimally invasive approaches to treat 
symptomatic fibroids, including minimally in-
vasive approaches to hysterectomy. Our recom-
mendations are concordant with these guide-
lines.

Conclusions a nd 
R ecommendations

With regard to the patient presented in the case 
vignette, we would recommend that the patient 
begin oral GnRH antagonist combination ther-
apy, with iron and multivitamin supplementa-
tion, and would also recommend annual reas-
sessment or earlier follow-up if pregnancy is 
desired or if symptoms escalate. Surgical or 
procedural intervention would also bring symp-
tom relief, but these options have an increased 
risk of complications. Given that the patient 
prioritized fertility, hysterectomy would be ap-
propriate only if she had biopsy-proven cancer. 
For a patient who has completed childbearing, 
although hysterectomy provides definitive re-
moval of fibroids and cessation of menstrual 
bleeding, the long-term risks associated with 
hysterectomy (even with ovarian conservation) 
should be discussed during counseling and 
shared decision making. Identification and medi-
cal treatment of fibroids at earlier stages of the 
disease, and in primary care settings, are pre-
ferred.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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