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Abstract 

 Uterine leiomyomata, commonly known as 
fibroids, are extremely common benign 
lesions of uterus, usually managed by 
surgical management when symptomatic. 
The surgical options include myomectomy or 
hysterectomy. However surgery is 
associated with significant morbidity in terms 
of increased blood loss, operating time, 
post-operative complications and longer 
hospital stay. Another alternative treatment 
is hormonal therapy using gonadotrophin-
releasing hormone (GnRH) agonists which 
is mainly used primarily as a temporary 
preoperative measure to reduce tumour size 
and vascularity. Though this approach 
dramatically improves symptoms and 
reduces fibroid size, these tumours re-grow 
to their original size within a few months of 
discontinuing treatment and are associated 
with adverse effects; such as osteoporosis, 
menopausal symptoms and amenorrhoea. 
Uterine artery embolization (UAE) is one of 
the new treatment modality available 
presently in major institutions as an 
alternative to hysterectomy in those women 
wishing to preserve reproductive function. 
UAE is also cost-effective and is associated 
with a short hospital stay and may be an 
option in those women with major medical 
illness including morbid obesity, and 
Jehovah’s witnesses. The following treatise 
addresses to selection of patients, 
contraindications, details of the procedure  

 
and available evidence with regard to safety 
and benefits of the procedure. 
Key words:  uterine fibroids; leiomyoma; 
myomectomy; fibroid embolization. 
 
Introduction: 
 
Uterine arterial embolization (UAE) has 
been used successfully for more than 20 
years to achieve hemostasis in patients with 
ectopic pregnancy, uterine arteriovenous 
malformations, postpartum hemorrhage and 
postoperative hemorrhage following major 
gynaecological surgeries. However its use 
for management of uterine fibroids was 
reported by Ravina [1] from France. In the 
beginning they offered embolization as 
palliative management in 16 women who 
presented with high operative risks i.e. 
thromboembolic accidents, severe obesity, 
diabetes, and AIDS. It was discovered that 
with a mean follow-up of 20 months, 
symptoms resolved in11patients while three 
patients improved partially. The blockage of 
the blood supply caused degeneration of the 
fibroids and this resulted in resolution of 
their symptoms. This led to the use of this 
technique as a stand-alone treatment for 
symptomatic fibroids. Recently, the same 
group presented their findings in 243 
patients with follow-up care ranging from 6 
months to 7 years and cited an 83% rate of 
improvement in abnormal bleeding after 
embolization [2]. 
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 UAE represents a relatively new, minimally invasive approach to the treatment of 
fibroids. It selectively blocks the feeding 
arteries that supply blood to the fibroids and 
causes ischemic necrosis and subsequent 
absorption or expulsion of leiomyoma [3]. 
Unlike leiomyoma, the normal myometrium 
is supplied by multiple collateral arteries and 
it escapes the vascular deprivation resulting 
from UAE. Uterine fibroid embolization has 
several advantages over conventional 
hormone suppression (progestogens and 
GnRH analogues and surgical procedures 
(myomectomy, hysterectomy), including 
avoidance of the side effects of drug therapy 
and postoperative complications resulting 
from surgery [4]. There is neither need for the 
blood transfusion nor the abdominal incision. 
Recovery is shorter than recovery from 
hysterectomy or open myomectomy (seven 
to 10 days versus six weeks) [5,6]  and early 
menopause-like symptoms are rarely 
induced as a result of UAE, as are often 
seen with gonadotrophin releasing hormone 
(GnRh) therapy. All fibroids are treated at 
once, which is not the case with 
myomectomy[7]. UAE recurrence rates 
appear to be lower than those of 
myomectomy[8]. 
 
Patient Selection: 
 
Symptomatic uterine fibroid in 
premenopausal (around 40 years) is an 
ideal case for this procedure. The utility of 
UAE in treating women with leiomyomata 

and coexisting adenomyosis, or with 
adenomyosis alone has not been 
established. Though recently there are 
multiple case reports of successful 
pregnancy after UAE for fibroids, the 
existing evidence has not fully established 
its application in younger age as an 
alternative for medical or surgical therapy 
(myomectomy). Similarly uterine artery 
embolization may not be the ideal procedure 
in a patient who has minimal symptoms, or 
symptoms easily controlled by medical 
management, or one with primary complaint 
of spontaneous abortion, or the fibroid is 
mainly isolated subserous pedunculated 
lesion. 
 
 Prerequisites for UAE:  
 
The most important criterion is the correct 
diagnosis of fibroid assisted by pelvic 
ultrasonography. Magnetic Resonance 
Imaging (MRI) has been shown to provide 
additional information but may not be 
available in all the centers [9]. Patient 
education on possible complications and the 
possibility of amenorrhea occurring after the 
procedure is a must. UAE should not be 
contemplated on those who are desirous of 
child bearing because preservation of fertility 
can not be assured based on current 
available evidence. The presence of any 
conditions mentioned below should deter the 
interventional physician in performing UAE. 
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Table 1. Contraindications for UAE [10] 

×        absence of active infection* 

×        suspected leiomyosarcoma or any other pelvic malignancy 

×        presence severe endometriosis or pelvic adhesions which distorts 

vascular anatomy 

×        associated pregnancy 

×        presence of immunocompromised condition 

×        presence of coagulopathy, severe contrast material allergy, renal 

impairment 

×        history of previous pelvic irradiation or surgery 

×        chronic endometritis 

×        peripheral vascular occlusive disease 

×        desire to maintain childbearing potential 

×        subserosal leiomyomata that is sufficiently pedunculated (attachment 

point < 50% of the diameter)** 

*risk of abscess formation and sepsis 

**risk of detachment and parasitization 

 

Pre-procedural evaluation 

It is important to obtain a complete history 
with regard to pelvic infection, last menstrual 
period (to rule out possibility of pregnancy 
supplemented by urinary hCG in suspected 
cases), contrast material allergy, current 
medication for fibroid (especially treatment 
with GnRH agonist as it is likely to reduce 
success rate). There should be a 
documentation regarding most recent 
Papanicolaou test or other results like 
endometrial histopathology as the procedure 
is contraindicated in patients with genital 
malignancy. Clinical examination should 
confirm the diagnosis of leiomyomata 
supplemented by ultrasound and MRI if 

available. The presence of other pathologies 
which are likely to have similar clinical profile 
such as adenomyosis should be ruled out as 
the role of UAE in such conditions is 
debatable. There is some evidence that 
ovarian devascularisation may follow UAE 
subsequently resulting in iatrogenic 
menopause though the reported incidence is 
less than 1% [11,12]. Hence an assessment of 
follicle-stimulating hormone (FSH) on the 
third day of the cycle before the procedure is 
helpful in evaluating ovarian status before 
the procedure so that declining ovarian 
function is documented and patient would 
not attribute this to treatment per say. 
However there is no general consensus 
regarding the role of routine hormone assay 
in patients undergoing UAE.MRI is currently 
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considered to be the most accurate imaging 
technique for detection and localization of 
fibroids [13]. MRI is more sensitive than US in 
the detection of fibroids because of its ability 
to detect individual tumors. MRI may also 
accurately assess an enlarged fibroid uterus 
(>140 ml), which is not possible with US 
because of the limited field of view. The 
capability of MRI to demonstrate the uterine 
zonal anatomy allows accurate classification 
of individual masses as submucosal, 
intramural, or subserosal[14].The use of 
prophylactic antibiotics to reduce post-
treatment infection is debatable. 
Theoretically there is a possibility of 
anaerobic and bacterial infection in the 
avascularised tissue. Likely causal 
organisms include bacteroides, Escherichia 
coli and streptococci. Published work 
suggests that the procedure is associated 
with a post-treatment infection rate of 2%, 
even though prophylactic antibiotic therapy 
has sometimes been used. 

Evidence from the use of prophylactic 
antibiotic therapy in association with vaginal 
hysterectomy, caesarean section and 
colorectal surgery suggests that single dose 
prophylactic antibiotic therapy is reasonable, 
using a combination of metronidazole with a 
cephalosporin or a quinolone drug e.g. 
ciprofloxacin [15].Timing of UAEThe ideal 
time for UAE in relation to menstrual cycle is 
not yet established. The fear is possibility of 
pregnancy if performed in post ovulatory 
(secretary) phase of menstruation. However 
if the patient has taken adequate 
contraceptive precautions, embolization may 
be performed at any stage of the menstrual 
cycle. If adequate contraception has not 
been used, treatment should only be given 
in the early to mid-follicular phase of the 

cycle. For patients using gonadotrophin 
releasing hormone agonists and whose 
therapy with these agents cannot be 
discontinued as a result of their severity of 
bleeding, UAE should be performed 
immediately before a scheduled injection. 

Main Procedure 

An interventional radiologist is responsible 
for all aspects of the patient’s care including 
the initial evaluation, conducting the 
embolization, overseeing the patient’s stay 
in hospital, and follow-up care. UAE should 
only be carried out in a specialist 
angiographic suite having digital subtraction 
angiography with measures to minimize X- 
ray dosage [16] . The procedure is usually 
done in the hospital with an overnight stay 
after the procedure.Most centers use 
conscious sedation to assure patient comfort 
during the embolization procedure, although 
some operators prefer epidural or spinal 
analgesia. General anesthesia is neither 
required nor recommended. Prior to the 
procedure, intravenous cannulation is 
established, allowing intravenous sedation 
and analgesia to be given during the 
procedure and patient-controlled analgesia 
instituted at the end of the procedure. 

Most radiologists prefer standard 
percutaneous transfemoral approach, 
invariably via the right side, whereas some 
find it  easier to catheterise both arteries 
using a bilateral approach. The choice of an 
access site should be made by the operator 
based on his or her personal preference and 
the vascular anatomy of the patient. An 
awareness of the uterine artery normal 
variants is important for the angiographer. 
The uterine artery arises from the anterior 
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division of the internal iliac artery (Figure 1). 
In a woman without fibroids, the artery is 
generally not seen during non-selective 
pelvic arteriography. When fibroids are 
present, however, the uterine artery dilates 
and takes on a readily identifiable 
configuration. In most cases, the paired 
uterine arteries are the dominant source of 
blood flow to uterine fibroids. Variant 

anatomy has been described, including 
ovarian artery collaterals (26%), multiple 
uterine arteries (2%) and partial uterine 
artery replacement (2%) [17]. Collateral flow 
via an ovarian artery may be a cause of 
uterine artery embolization treatment failure 
[11].  Collaterals may also be present through 
adhesions. In addition the rectal and vesicle 
branches of the internal iliac artery may 
simulate the uterine artery  

 

 
Figure 1.  Vascular anatomy of female pelvis 
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The optimum occlusion of blood supply to 
the fibroid is achieved when uterine artery is 
embolised at the level of perforating 
branches. Proximal occlusion of larger 
arteries with coils or similar agents is not 
expected to provide clinical success and if 
the procedure needs to be repeated they will 
prevent re-entry of micro catheter [18]. At 
present, distal embolization can best be 
accomplished with particulate agents 
suspended in contrast solution. Those in 
current use include polyvinyl alcohol (350 – 
500 µL), tris-acryl gelatin microspheres, and 
gelatin sponge particles and all three agents 
appear to be equally safe and effective and 
these particles have been used for 
embolization in many parts of the human 
body for more than 20 years without any 
significant reaction attributed to the agent 
[19]. 
The main procedure involves catheter 
placement in femoral artery via single groin 
puncture. A 5-F angiographic catheter (3-
French = 1mm diameter) is placed via the 
groin and advanced over the aortic 
bifurcation to the contralateral internal iliac 
artery, and digital angiography is done to 
identify the origin of the uterine artery 
(Figure 2) . There is often a great deal of 

tortuosity at the origin, and catheter induced 
spasm is common. This can be avoided to 
some extent by coaxial placement of 3-F 
micro-catheter. After successful 
catheterization of uterine vessels, solution of 
polyvinyl alcohol particles mixed with sterile 
saline and iodinated contrast medium is 
injected into the vascular lumen. Because 
fibroids are very vascular, the particles flow 
to the fibroids first. The particles wedge in 
the vessels and cannot travel to any other 
parts of the body. Over several minutes the 
arteries are slowly blocked. The 
embolization is continued until there is 
nearly complete blockage of flow in the 
vessel.  If necessary, after embolization of 
the artery with particles pledgets of an 
absorbable gelatin sponge may be placed 
via catheter to complete the embolization. 
The 5-French catheter is then formed into a 
"Waltman loop," and the catheter is placed 
into the ipsilateral internal iliac artery; the 
embolization procedure is then repeated in 
the right uterine artery. Another post-
embolization angiogram (Figure 3)  is taken 
to confirm complete blockade and all 
catheters are then removed. The entire 
procedure takes approximately 1 to 1 1/2 
hours. 

 
 

 

 

 

 

 

Figure 2. Pre-embolization angiogram Figure 3.  Post embolization angiogram 
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Post-procedural care  

Pain control, particularly in the first twelve 
hours, is important as some patients 
develop pelvic pain of severe intensity. 
Patient controlled analgesia with use of 
intravenous morphine, meperidine, 
hydrocodone, or fentanyl has been used 
effectively in most centers [20].  Post-
procedural pain cannot be predicted from 
baseline uterine or fibroid volume and the 
severity of pain experienced cannot be used 
to predict outcome [21]. Nausea is a common 
side effect of the embolization procedure 
and/or the medications used for pain control 
and hence there is a significant role for 
preoperatively administered antiemetic 
agent. Oral anti-inflammatory agents and 
narcotics are commonly used for several 
days after the procedure (usually 7-10 
days). Patient is asked to return for follow up 
2 weeks after procedure for checking 
healing of the puncture site and screening 
for unusual symptoms or potential problems 
[22]. It is desirable to have follow-up imaging 
studies after 3 to 6 months following the 
embolization. This is useful in determining 
whether all existing leiomyomata have been 
infarcted and begun to decrease in volume 
and will also help determine whether any 
uterine or adnexal complications have 
occurred. If a rapid increase in fibroid size is 
noted, one should try to rule out malignancy 
(mainly leiomyosarcoma) though this is a 
rare condition. 

 Patients undergoing UAE should be 
available for long-term follow-up preferably 
under the same institution. This is important 
for monitoring the control of symptoms, but 
also for detecting complications that may 
occur [23]. Late infections, expulsion of 
portions of leiomyomata, chronic 

endometritis, chronic vaginal discharge, and 
cessation or irregularity of menses have all 
been described after UAE and may develop 
more than a year after the procedure.If 
follow-up study indicates inadequate clinical 
improvement or volume reduction, a second 
arteriographic examination and repeat 
embolization may be necessary especially if 
there is evidence of continued perfusion of 
the leiomyomata. However repeat 
embolization is unlikely to be of use if 
arteriogram demonstrates fibrotic change 
and absent perfusion. In indicated cases, it 
is important to counsel the patient regarding 
the risks of ovarian injury. This is important 
because ovarian collateral supply is a 
common cause for treatment failure, and 
more-aggressive embolization during a 
second treatment may result in ovarian 
injury and cause accelerated ovarian failure 
[24]. 

Side effects and Complications 

 In the first post-operative week, 
approximately 10 to 15 percent of patients 
experience "postembolization syndrome" 
which is characterized by nausea, and/or 
vomiting, malaise, low-grade fever, pain 
abdomen and elevated white blood count. 
The pain is due to ischemia induced by 
vascular occlusion and fever is probably 
because of the release of tissue breakdown 
products from degenerating uterine fibroids 
[25]. This condition must be distinguished 
from the more serious complication i.e., 
sepsis.Another important complication is 
pelvic infection which can be fatal if not 
recognized early. Sepsis is suspected when 
relatively high grade fever persists beyond 
the 24 to 48 hours typical of post 
embolization syndrome. Sepsis is more 
frequent when UAE is performed on a very 
large uterus (more than 20 cm in height, 
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when a single fibroid is larger than 9 cm in 
diameter or when there is a large 
submucous fibroid). Occasionally (<5%), 
submucosal fibroids become necrotic and 
may be expelled vaginally following UAE [26]. 

An ischemic injury to the uterus of such 
severity necessitating  hysterectomy is 
required in less than 1% of patients.  Severe 
infection can occasionally require a 
hysterectomy. 

 Temporary amenorrhea and post-procedure 
menopause are not uncommon after UAE. 
Because the blood supply to the ovaries is 
partially from the uterine arteries, the 
procedure of UAE invariably diminishes the 
blood supply to the ovaries and results in 
some reduced ovarian function [27]. Post-
UAE amenorrhea is usually limited to a few 
cycles and is not considered a major 
complication. Permanent amenorrhea (1 to 
2.4 % of cases) may occasionally result in 
perimenopausal women [11,27]. 

In addition, there are some risks that are 
associated with any form of angiographic 
procedure, such as hematoma formation or 
infection at the catheter insertion site in the 
groin, contrast media reactions, and damage 
to blood vessels. There are few case reports 
of unintended embolization (non-target 
embolization) resulting in pelvic organ 
damage. Radiation exposure occurring 
during UAE is a significant concern because 
many women who are candidates for the 
procedure are of childbearing age. With 
operator experience and attention to 
technique, UAE may be performed at 
radiation exposure comparable to those 
used in routine diagnostic studies. By 
limiting fluoroscopy time, the use of 
magnified and oblique views, non-pulsed 
fluoroscopy and road-mapping, the 
absorbed ovarian dose may be minimized 

[28]. Nonselective abdominal aortography for 
demonstration of ovarian artery collaterals 
significantly increases the radiation dose to 
the patient [29] and should be avoided. 

Results of UAE 

Successful embolization of bilateral uterine 
arteries is achievable in 96% of the cases 
[30]. Smaller baseline fibroid size and 
submucosal location are more likely to result 
in a positive outcome [31]. In the presence of 
a fibroid larger than 8.7cm the failure rate is 
higher than 15% and for every additional 1 
cm increase in diameter there is an 
additional increase of 10% in the failure rate. 
Clinical results show that in approximately 
80 to 90%, there is improvement in 
abnormal bleeding and bulk-related 
symptoms [32]. Of those presenting with 
menorrhagia 90% return to a normal cycle 
within three months following the procedure 
[33]. The volume shrinkage has been reported 
between 40 to 50% in most studies [11, 32]. 
Many fibroids under 5 cm in diameter may 
become undetectable after UAE. Patient 
satisfaction is good in the vast majority, with 
85-90% of patients indicating that they 
would again choose UAE as therapy [34]. 

Effect on fertility   

Although there is growing literature 
demonstrating that pregnancy after UAE is 
possible, there is not sufficient evidence that 
this treatment modality offers advantages 
over the conventional treatments. Whether 
UAE is safe for patients who wish to retain 
future fertility is controversial. In fact, ACOG 
Committee Opinion from 2004 states: 
"...There is insufficient evidence to ensure 
its (UAE) safety in women desiring to retain 
their fertility, and pregnancy-related 
outcomes remain understudied. The ACOG 
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considers this procedure investigational or 
relatively contra-indicated in women wishing 
to retain fertility...".  Myomectomy remains 
the standard of care in patients who wish to 
retain their fertility. UAE's effect on fertility 
and pregnancy needs to be studied further. 
Meanwhile, this technique should only be 
used in patients desiring to remain fertile for 
whom there are no other feasible options [35]. 
Several pregnancy complications have been 
reported after UAE. In one survey involving 
50 published articles on successful 
pregnancies following UAE, these 
complications were reported; 
malpresentations (17%), SGA (7%), 
cesarean section (56%), preterm delivery 
(28%), and postpartum hemorrhage (13%) 
[36]. The rates of abortions, preterm delivery, 
malpresentations and postpartum 
haemorrhage are significantly higher in 
patients treated with UAE compared to 
myomectomy group [37]. 

Conclusion 

UAE for fibroids offers an alternative method 
of treatment that allows conservation of the 
uterus. In a selected patient population, UAE 
is a safe and highly effective treatment of 
women with symptomatic uterine fibroids. In 
the future, indications for its use may 
expand to include women who desire future 
fertility or even women who have fibroid-
associated infertility. Although costs may 
vary significantly among institutions, it is 
likely that the cost of this procedure will 
approximate the cost of an abdominal 
hysterectomy. However long term, larger 
randomised controlled trials comparing UAE 
with other treatments for managing the 
infertile women with leiomyoma are still 
required before recommending it as a 
replacement for myomectomy.

_____________________________________________________________________________
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