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Critical Appraisal
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Research question
What are the outcomes for women who become preg-
nant after uterine artery embolization (UAE) for symp-
tomatic fibroids?

Type of article and design
Case series

Relevance to family physicians
Uterine fibroids (also known as leiomyomas or myo-
mas) are common, with a prevalence of 30% among 
women of reproductive age.1 While most women are 
asymptomatic and require no treatment, some are trou-
bled by abnormal bleeding, pelvic pressure, infertility, 
or pain. Medications such as tranexamic acid and low-
dose oral contraceptive pills might help with menorrha-
gia. Gonadotropin-releasing hormone agonists, danazol, 
and possibly the progestin intrauterine system might 
reduce the size of fibroids as well.1

Until recently, management of symptomatic fibroids 
refractory to medical treatment required surgical inter-
vention. Options included myomectomy (excision), 
myolysis (destruction of fibroids or their blood supply by 
an energy source), and hysterectomy.

Uterine artery embolization, which was first described 
in 1995,2 is a radiologic procedure where angiography is 
used to catheterize both uterine arteries. Tiny particles 
(usually polyvinyl alcohol) are injected into the arteries 
in order to decrease perfusion to uterine fibroids. This 
technique has been found to result in an 80% to 90% 
improvement in menorrhagia and a 50% to 60% reduc-
tion in size of fibroids.2,3

As with any invasive procedure, UAE carries some 
risk.4 The rate of serious morbidity associated with UAE 
is about 5% and the mortality rate is 0.1 to 0.2/1000. 
Postembolization syndrome (pain, general malaise, 
nausea, vomiting, low-grade fever, and leukocytosis) 
occurs in up to 40% of women but usually resolves 
within 48 hours. Other risks include infection (1% to 
2%), ovarian dysfunction (<10%), pain (5% to 10% at >2 
weeks), transient (15%) or permanent (3%) amenorrhea, 

hysterectomy (1% to 2%), and inadvertent embolization 
of a malignancy. Risk can be minimized through care-
ful patient selection and consultation with gynecologists 
and interventional radiologists.

To date, myomectomy has been considered the only 
surgical option for women desiring future fertility.1 
Although UAE is now an acceptable alternative for man-
aging symptomatic uterine fibroids, its effect on future 
pregnancy and fertility remains unclear. 

Overview of study and outcomes
During a 2-year period, 555 women underwent UAE for 
symptomatic uterine fibroids in 8 Ontario hospitals as part 
of the Ontario Uterine Fibroid Embolization Trial.3 Among 
these 555 women, 164 (30%) desired future fertility.

Average age of enrolled patients was 43 years; 50% 
were nulliparous. Women desiring future fertility were 
not excluded but were informed of the uncertain effects 
of UAE on future pregnancies. Exclusion criteria were 
active pelvic inflammatory disease, undiagnosed pel-
vic mass, endometrial carcinoma, pregnancy, and renal 
insufficiency. There were no limitations on fibroid size or 
location or on patient age.  

Patients were prospectively followed with interviews 
and ultrasound scans. Response rate was 92% at 1 year 
and 84% at 2 years. To address the question of preg-
nancy outcome, patients were asked whether they had 
been trying to conceive and whether they had been suc-
cessful. Women who reported pregnancies were then 
asked to consent to further follow up and release of the 
appropriate information.

Results
After 2 years, 21 women reported 24 pregnancies (3 
women became pregnant twice). Average age at UAE 
was 34 years (range 31 to 42 years). Before UAE, 14 of 
these patients had experienced 1 or more miscarriages, 
and 3 had had prior myomectomies. All 21 women 
reporting pregnancies had documented intramural or 
subserosal fibroids, 7 had a single fibroid (size ranged 
from 4.7 to 10.8 cm), and 14 had multiple fibroids. After 
UAE, overall fibroid volume was reduced by 46% (stan-
dard deviation 22%), and all women had resumed men-
ses 2 months later. Average time from UAE to conception 
was 15 months (range 2 to 42 months).

Twenty-three of the pregnancies were con-
ceived spontaneously; 1 was assisted through in vitro 
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fertilization. The pregnancies resulted in 18 live births (4 
preterm), 4 spontaneous abortions, and 2 elective termi-
nations. Average age at delivery was 36 years. Among 
the 24 pregnancies, 21 were managed by obstetricians 
and 3 by family physicians.

Fourteen women underwent trials of labour. Nine 
of these had vaginal deliveries, and 5 required cesar-
ean section (3 for nonreassuring fetal heart rate trac-
ings, 1 for failure to progress, and 1 for failed induction 
of labour). Four women had elective cesarean deliveries 
due to prior myomectomy (1), repeat cesarean delivery 
(1), and placenta previa with bleeding (2). Three preg-
nancies (17% of live births) were complicated by abnor-
mal placentation. Two of these had complete placenta 
previa (1 had a partial accreta), and the third was found 
to have placenta membranacea that required a cesarean 
hysterectomy due to extensive bleeding.

Of the 18 live-born infants, 5 (3 of whom were pre-
term) had low birth weights and 1 had a very low birth 
weight (1055 g). Twelve were appropriate weight for ges-
tational age. Results are summarized in the box below.

Analysis of methodology
The original trial was not designed with fertility or preg-
nancy outcomes in mind, and, as a result, no detailed 
reproductive histories were taken or investigations done. 
Since women were specifically advised about the uncer-
tainty around the effect of the procedure on future preg-
nancies, this warning could have introduced selection 
bias. Interpretation of the data was made difficult by the 
following confounding variables: advanced maternal 
age (increased risk of gestational hypertension, miscar-
riage, etc); prior medical and reproductive issues; and 
the effect of remaining fibroids on pregnancy outcomes.

The small number of reported pregnancies and the 
way in which these reports were gathered likely led 
to reporting bias. In the original study, 164 women 
said they were interested in future fertility, but only 35 
reported trying to conceive 1 to 2 years later. It would 
be very important to find out why 129 women were not 
at least attempting to conceive, because it might have 
been due to infertility or adverse outcomes preventing 

pregnancy. Also, information was not collected on the 
14 women who were trying to conceive but had not 
been successful.

Application to clinical practice
It is not always possible or ethical to develop ran-
domized controlled trials to answer all our clinical 
questions. For most new procedures, case series are 
useful to establish incidence of complications and ini-
tial success rates. Although the Ontario Uterine Fibroid 
Embolization Trial was not designed to address repro-
ductive outcomes, it does offer some initial insights 
into this important question. The trial demonstrated 
that it is possible to conceive and carry a pregnancy 
successfully to term after UAE. It also demonstrated 
the risk of abnormal placentation, low or very low birth 
weights, and preterm deliveries following the proce-
dure. The occurrence of 3 abnormal placentas (17%) is 
especially notable because this is well above the base-
line incidence of 0.3%. The confounding variables and 
selection bias make generalization from the results 
limited at best.

The small number of patients and the relatively high 
number of pregnancy complications is of concern and 
reinforces the importance of avoiding UAE for symp-
tomatic fibroids in patients interested in conceiving in 
the future. If pregnancy does occur after UAE, patients 
can have a successful birth and delivery, but careful 
obstetric monitoring, and in particular placental assess-
ment, is advised.

Summary of results

•	164 women desired future pregnancy (30% of 
original group)

•	24 pregnancies occurred in 21 women
•	18 live births, 4 spontaneous abortions, and 2 

elective terminations resulted
•	3 pregnancies (17% of live births) had abnormal 

placentation
•	6 babies (33%) were born with low or very low 

birth weights (some were born preterm)
•	4 deliveries (22%) were preterm

BOTTOM LINE

•	 Desired	 future	 pregnancy	 remains	 a	 relative	 contra-
indication	to	UAE	for	symptomatic	fibroids.

•	 Successful	pregnancy	outcomes	after	UAE	have	been	
reported,	but	all	pregnancies	after	UAE	require	close	
monitoring	for	complications.

•	 Obstetric	 risks	 after	 UAE	 for	 fibroids	 include	 pre-
maturity,	 intrauterine	 growth	 restriction,	 abnormal	
placentation,	 and	 increased	 likelihood	 of	 cesarean	
delivery.

POINTS SAILLANTS

•	 Une	grossesse	future	souhaitée	demeure	une	contre-
indication	relative	de	l’EAU	pour	des	fibromes	symp-
tomatiques.	

•	 On	a	rapporté	des	issues	de	grossesses	sans	problème	
à	la	suite	d’une	EAU,	mais	toutes	les	grossesses	après	
une	EAU	exigent	une	surveillance	étroite	pour	dépi-
ster	toute	complication.	

•	 Au	 nombre	 des	 risques	 obstétriques	 après	 une	 EAU	
pour	des	fibromes	figurent	la	prématurité,	la	restric-
tion	de	la	croissance	intra-utérine,	 les	anomalies	du	
placenta	et	la	probabilité	accrue	d’un	accouchement	
par	césarienne.	
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Results of this Canadian study are 
similar to those of a recent UK study 
that reported 56 pregnancies after 
UAE and also found increased rates 
of preterm delivery and postpartum 
hemorrhage.5 A recent review by 
Golderg and Pereira6 emphasized that 
myomectomy (hysteroscopic, laparo-
scopic, or by laparotomy) should be 
the recommended treatment rather 
than UAE for women considering 
future fertility.

More work is required in this area. 
Ideally, a prospective trial should be 
set up to compare myomectomy with 
UAE and to look specifically at sub-
sequent pregnancy outcomes.  
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