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INTRODUCTION
In recent years, the evidence for uterine artery embo-
lization (UAE) as a therapeutic option for females who 
seek a uterus preserving alternative to the surgical 
treatment of uterine leiomyomata and adenomyosis 
has solidified. While UAE is offered by interventional 
radiologists in several countries it is still underutilized 
and unrecognized.1,2 Uterine fibroids and adenomyosis 
are structural pathologies of the uterus may cause over-
lapping symptomatology such as hypermenorrhea and 
dysmenorrhea and can also occur concomitantly.

Current treatment options for uterine 
leiomyomata
Uterine leiomyomata (also known as uterine fibroids) 
are the most common type of benign uterine tumors.3–5 
Their prevalence increases with age until menopause 
and this condition affects more females than hyperten-
sion or breast cancer.6 There are marked differences by 
race with higher age-specific incidence and prevalence 
of uterine fibroids in black females at all ages. Results 
of observational studies in the UK show that uterine 
fibroids are under-recorded in primary care.7 The 
frequency of the condition is likely to be underestimated 
due to the fact that many females with uterine fibroids 
are asymptomatic, or symptoms develop insidiously. It 
has been estimated that uterine fibroids are clinically 
apparent in 25% of females of reproductive age and 
cause symptoms severe enough in approximately 25% to 
require treatment.5 Fibroids can cause heavy menstrual 
bleeding, pressure symptoms (bulk symptoms), 
dysmenorrhea and pelvic pain and can impair fertility.8 

Fibroids appear to have a greater impact on quality of 
life than other chronic conditions, including asthma, 
irritable bowel syndrome, and gastroesophageal reflux 
disease.9 Many females delay seeking treatment for their 
fibroids, often for several years, despite the range of 
non-surgical and minimally invasive treatment options 
now available. Current invasive management strate-
gies include surgical and non-surgical interventions. 
Surgical interventions, specifically hysterectomy and 
uterus preserving techniques such as myomectomy or 
hysteroscopic resection are the most frequently used to 
treat symptomatic uterine leiomyomata. Non-surgical 
approaches include UAE and other image-guided inter-
ventions such as high-intensity focused ultrasound 
(HIFU) among others. Medical treatment options for 
uterine leiomyomas include agents that address only 
bleeding symptoms (gonadotropin releasing hormone 
[GnRH] antagonists, levonorgestrel releasing intra-
uterine devices [LNG-IUDs], contraceptive steroids, 
and tranexamic acid) and medications that reduce 
both bleeding and leiomyoma size (GnRH agonists 
and selective progesterone receptor modulators). Some 
of these medical therapies are indicated for long-term 
use, whereas others are a bridge to surgical treatments, 
interventional procedures, or menopause.

Uterine artery embolization (UAE) for uterine 
leiomyomata
First reported in 1995 by Ravina et al, UAE has been 
proven in several randomized trials to be effective and 
safe to treat symptomatic uterine fibroids.10–13 Tech-
nically, UAE involves catheterization of both uterine 
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ABSTRACT

Uterine artery embolization (UAE) is an established technique to treat benign diseases of the uterus such as uterine 
leiomyomata (fibroids) and adenomyosis. This article reviews the use of UAE in these conditions and summarizes the 
evidence regarding safety and efficacy of the technique based on the current literature.
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arteries and free-flow embolization by particulate material 
until a desired angiographic endpoint is reached thereby 
occluding the blood supply to fibroids within the uterus. 
Rarely, flow is sustained to uterine leiomyomata by enlarged 
ovarian arteries or other collaterals and need to be addressed 
by embolization as well14,15 (Figure  1). Spherical and non-
spherical permanent embolic particles in the size range of 
500–900 micrometer have been tested extensively and used 
in clinical practice.16 Recently, renewed interest in resorbable 
embolic agents have led to studies employing these agents in 
UAE for fibroids.17–20 While UAE for fibroids is per se not a 
highly selective embolization, the known preferential blood 
flow to the fibroid plexus vessels downstream to the uterine 
artery as well as the susceptibility of uterine fibroids to isch-
emia are factors that lead to (selective) infarction of fibroids 
while the viability of the myometrium and endometrium is 
preserved21 (Figure  2). Long-term outcomes are related to 
the degree of fibroid infarction noted at postembolization 
MRI, with incomplete fibroid infarction predicting higher 
short- and midterm recurrence rates.22,23Transient uterine 
ischemia occurs during UAE as has been demonstrated by 
serial MR imaging and leads to pain and other side-effects 
necessitating an individually adaptable pain management 
protocol.24,25 The procedure is usually performed as an inpa-
tient intervention due to better pain management options 
and reimbursement issues in many countries but outpatient 

treatment protocols have been successfully established, 
including same-day discharge after transradial access.26 No 
differences in the outcomes of UAE for leiomyomata was 
observed when performed during different phases of the 
menstrual cycle.27 A recent systematic review evaluating pain 
management protocols during UAE found no superiority of 
one protocol above another in the published literature.28 
With respect to peri-interventional antibiotic therapy, no 
consensus exists. A recent study found that discontinuation 
of antibiotics given after UAE did not result in an increased 
rate of infection.29

Counseling and interdisciplinary care
In the opinion of the author, females seeking advice for treatment 
of uterine fibroids should ideally be seen and offered care by an 

Figure 1. Digital subtraction angiography after selective cath-
erization on the right ovarian artery. The typical downward 
course of the ovarian artery is depicted with its characteris-
tic corkscrew appearance in its distal segment. The ovarian 
artery connects to the plexus vessels supplying a uterine lei-
omyoma (arrow).

Figure 2. (a-d) T2w and T1w MR images before and after 
UAE. Multiple well-demarcated hypointense leiomyomata are 
depicted in (a). T1w contrast-enhanced imaging shows these 
fibroids are well-perfused except for a hypoperfused area 
next to the L5/S1 vertebra (white Arrow). A finding that some-
times can be seen in large polyfibroid uteri (B). T2w imaging 
obtained 6 months after UAE shows that the fibroids have 
undergone transformation due to infarction and now exhibit 
a homogenously hypointense signal intensity and moderate 
reduction in size (C). Contrast-enhanced T1w imaging con-
firms complete infraction of treated fibroids.
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interdisciplinary team of an interventional radiologist and a gynecol-
ogist in order to meet the patient’s desire for full disclosure of all treat-
ment options. Multidisciplinarity consultation for patients has been 
advocated by interventional radiology socities and national expert 
Groups.30–32 This implies and active role of the interventional radiol-
ogist as the care-giver of these patients and resources to schedule 
outpatient consultation prior and in the follow-up of the intervention. 
Even in hospitals offering regularly UAE, counseling of patients may 
be suboptimal if not done in close exchange between interventional 
radiologists and gynecologists. A study from the Netherlands has 
shown that misconceptions and information deficits regarding UAE 
are not uncommon, with nearly half of the gynecologists in hospitals 
offering UAE overestimating the chances of a surgical intervention 
after UAE for fibroids.33 Zurawin and Fischer documented nicely, 
that a “trusting, collaborative, long-term, noncompetitive “win-win” 
relationship between the gynecologist and radiologist meets the 
patient’s desire for full disclosure of all myoma treatment options, 
improves the patient’s overall medical care and physician/patient 
experience (…)”.34 Patient selection for UAE requires consideration 
of presenting symptoms, clinical history, size number and location 
of the leiomyomata or other uterine conditions, patient interest in 
future fertility, and patient preferences regarding treatment options.30 
During the initial clinical visit a physical examination by a gynecol-
ogist and a recent pap smear (within a year) should be documented. 
Approximately 10–30% of fertile females suffer from heavy menstrual 
bleeding. In 40% of these females uterine fibroids are the cause for this 
abnormal uterine bleeding (AUB).35 Although relatively uncommon, 
atypical hyperplasia and malignancy are important potential causes 
associated with AUB and must be considered in nearly all females of 
reproductive age. In case of an atypical pattern of uterine bleeding, it 
is therefore necessary to obtain endometrial tissue sampling. While 
transvaginal ultrasound is the initial imaging test of choice, MR 
imaging plays a role to assess the extent of disease, exclude other 
pathologies and weigh possible advantages or disadvantages of UAE 
versus other treatment options.36–43

Indications and contraindications
UAE is indicated for the treatment of uterine leiomyomata that are 
causing significant symptoms such as heavy or prolonged menstrual 
bleeding (hypermenorrhea), pelvic pressure or pain related to identi-
fied leiomyomata, including dyspareunia (Table 1). Most females will 
experience a combination of symptoms. Interventional radiologists 
should ensure that these symptoms are related to a history of uterine 

fibroid disease and in accordance with imaging findings. Only a few 
absolute contraindications for elective UAE in symptomatic benign 
uterine leiomyomata exist such as pregnancy, an active and untreated 
infection or a suspected uterine, cervical or adnexal malignancy. 
Symptoms and imaging do not allow exclusion of a uterine sarcoma 
in particular. However, MR imaging can aide in the differentiation of 
atypical fibroids and uterine sarcomas exist and key features exist, that 
are more suggestive of a uterine sarcoma.42,43 Coffin et al seeked to 
determine the frequency of uterine malignancy in patients evaluated 
for UAE at a single institution. Uterine malignancy was rare (4/864, 
0.46%), and MRI detected the majority, 3 (75%) of 4 before UAE.44

The decision for an organ-preserving medication-based, surgical, 
or interventional-radiological treatment option should therefore 
include explanation of the risks of delayed diagnosis of a sarcoma. 
The spreading of tumor cells as opposed to morcellation after UAE 
has not been observed. In the case of a lack of response to treatment 
or a lack of a reduction in the size of the leiomyomata, an insufficient 
embolization result and the presence of a uterine sarcoma must be 
considered in the differential diagnosis. Based on a recent A recent 
retrospective cohort study, who investigated the incidence of gyneco-
logic cancers in adult females who had undergone UAE for fibroids 
between 2007 and 2017, the authors found that one in 497 women 
undergoing UAE was diagnosed with a gynecologic malignancy 
within 3 years after treatment and concluded that short-term malig-
nancies after UAE highlight the importance of pre-procedure eval-
uation in symptomatic females and females with age-related risk.45

Neither size, number, location, or type of fibroid represent a true 
contraindication of the procedure.46–49 However, given the wide 
variations in the extent of fibroid disease, ranging from a single huge 
leiomyoma, numerous fibroids and those with a distinct anatomical 
location such as a pedunculated cervical fibroid, every case should 
be addressed individually. UAE for uterine fibroids should only be 
carried out after counseling the patient about alternative options, 
expected benefits of the procedure, possible side effects and compli-
cations as well as long-term results of the procedure. This includes but 
is not limited to a discussion on the individual patient perspective on 
issues of fertility, uterine preservation, expected shrinkage of fibroids, 
preference for a certain type of treatment, and risk of subsequent 
treatments after UAE as well as the risk of missed cancer.30,50,51

Side effects and complications
Large-scale trials and registries have been conducted that underline 
the safety of UAE for uterine fibroids.52,53 Reported complications 
include prolonged or poorly controlled pain, infection (pyomyoma, 
endometritis, or tubo-ovarian abscess), urinary tract infection or 
urinary retention, and vessel or nerve injury at the access site. Post-
embolization syndrome (PES) with pain, fever and nausea as well as 
elevated inflammatory markers are a common side-effect of solid 
organ embolization and should not be viewed as a complication of 
UAE but properly treated. This holds true also for prolonged vaginal 
discharge and less frequently delayed passage of fibroid material with 
or without symptoms (Figure 3). Rare major complications include 
death secondary to sepsis or pulmonary embolism, inadvertent 
embolization of a leiomyosarcoma, uterine necrosis, buttock necrosis, 
labial necrosis, vesico-uterine fistula formation, small-bowel volvulus, 
and acute renal failure. Thresholds for both expected outcomes and 

Table 1. Symptoms and complaints associated with uterine 
fibroids

•	 Heavy or prolonged menstrual bleeding with or without anaemia 
(hypermenorrhea)

•	 Severe menstrual cramping, painful menstruation (dysmenorrhea)

•	 Bulk symptoms such as pelvic pressure, discomfort, excessive bloating 
or fullness, particularly perimenstrual, constipation, urinary urgency, 
urinary frequency or retention related to the enlarged uterus

•	 Pelvic pain related to identified leiomyomas, including dyspareunia

•	 Urinary urgency, frequency, or retention related to the enlarged uterus;

UAE is indicated for the treatment of uterine leiomyomata that are 
causing significant symptoms. Occasionally a single symptom, but 
more commonly a combination of symptoms
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complications are given in society guidelines and elsewhere30,31 
(Table 2).

Clinical results of Uterine artery embolization 
(UAE) for uterine leiomyomata
UAE is technically successful in 95–97% of cases, leads to 
measurable elimination of fibroid-related abnormal uterine 
bleeding in >90% of treated females, substantial improve-
ment of subjective bulk symptoms and 80 to 90% satisfac-
tion rate among treated females.31 Thresholds for expected 
outcomes of the procedure have been published (Table  3.) 
Multiple RCTs have proven UAE to be a safe, effective 
alternative to surgical treatment for symptomatic uterine 
fibroids.12,13,54,55,57,58 The latest RCT, comparing UAE to 
myomectomy showed that both treatments are effective 
for improving the quality of life of females with symp-
tomatic uterine fibroids, with an early reported advan-
tage of myomectomy over UAE not being sustained at four 
years.59 The introduction of the Uterine Fibroid Symptom 
and Quality-of-Life questionnaire by Spies et al in 2002 
was an important step toward the collection of meaningful 

patient-centric outcome data besides safety and durability, 
allowing to quantify the burden of uterine fibroids on 
health-related quality of life (HRQOL) and enabling the 
comparison of different treatments.9,12,60,61

There have been many studies on comparative outcome between 
UAE and other uterine preserving treatments, most of them 
comparing UAE with myomectomy. In a recent systematic 
review, Cope and Stewart concluded that UAE had similar 
quality of life scores, symptom severity scores, sexual function 
scores, ovarian function, and miscarriage rates following inter-
vention in comparison with myomectomy. There was a lower 
likelihood of conceiving after UAE and a higher rate of re-in-
tervention after UAE compared with myomectomy. However, 
the magnitude of this difference in re-intervention rate was 
very small (4%) and only present in studies with a mean of at 
least 3 years of follow-up.62 There is currently only limited or 
inconsistent scientific evidence that could inform which proce-
dure should be preferred over another to treat symptomatic 
leiomyomas in patients who desire uterine preservation for 
future pregnancy. High intensity focused ultrasound (HIFU) for 
symptomatic leiomyomata has been investigated in recent years 
offering the advantages of being non-invasive and outpatient 
procedure. There is, however, a paucity of data comparing the 
efficacy of HIFU to UAE. In the FIRSTT study, the only random-
ized trial comparing HIFU to UAE, a lower reintervention rate 
and greater improvement in symptoms was seen after uterine 
artery embolization.63

Figure 3. (a,b) T1w and T2w MR images 12 months after UAE. 
On T1w imaging an intramual/submucosal fibroid with a sharp 
hypointense, presumably calcified right-sided border is seen. 
The left sided part shows a broad stripe of hypointense tis-
sue with an irregular hyperintense border(A). On T2w imaging 
the typical homogenous hypointense signal of the infarcted 
fibroid is bordered by hyperintense tissue in connection to the 
uterine cavity (arrow in B). This finding represents an area of 
sloughing and endometrial overgrowth. The patient reported 
a non-oderous discharge which was treated conservatively 
until resumption.

Table 2. Complications of UAE for Leiomyomata

Complication
Reported 
Rate (%)

Suggested 
Threshold (%)

Permanent amenorrhea

 � Age <45 y 0–3 3

 � Age >45 y 20–40 45

Prolonged vaginal discharge 2–17 20

Transcervical leiomyoma expulsion 3–15 15

Septicemia 1–3 3

DVT/pulmonary embolus < 1 2

Nontarget embolization < 1 < 1

DVT, deep vein thrombosis; UAE, uterine artery embolization.
Adapted from Dariushnia etal30

Table 3. Expected Outcomes of UAE for Leiomyomata

Outcome
Reported Rate 
(%)

Threshold 
(%)

Leiomyoma size reduction 50–60 40

Uterine size reduction 40–50 30

Reduction of bulk symptoms 88–92 80

Elimination of abnormal uterine 
bleeding

> 90 85

Successful elimination of 
symptoms

75 70

Patient satisfaction (would 
recommend UAE to a friend)

80–90 75

Secondary hysterectomy
Secondary surgical procedure

4% at 12 months (REST)
23% at 24 months (EMMY)
11% at 32 months (REST)

28% at 60 months (EMMY)
24% at 48 months (FEMME)

Patient satisfaction (would 
recommend UAE to a friend)

80–90 75

UAE, uterine artery embolization.
REST-Trial, see Ref.11,54

EMMY-Trial, see Ref.55,56

FEMME-Trial, see Ref.57

Adapted from Dariushnia etal30 and Van Overhagen31
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Areas of uncertainty – Prospect of improving care
Despite a plethora of studies on UAE for fibroids including level 
I evidence on its safety and efficacy, several areas of uncertainty 
but at the same time the prospect of improving care exist.

While it is clear that pregnancy is attainable for females under-
going UAE with many of these pregnancies proceed unevent-
fully to successful deliveries, the actual fertility rate following 
UAE remains uncertain.64,65 Further randomized trials should 
include the assessment of the intention for pregnancy and enroll 
females who desire future pregnancy. Among studies comparing 
UAE with myomectomy, there is considerable heterogeneity 
and variation in patient characteristics, extent of fibroid disease, 
presenting symptoms and for example surgical approach.62 
Further studies should therefore address proper defined (sub)
groups that may benefit more from a non-extirpative treatment 
such as females with a high fibroid burden, anaemia or previous 
myomectomy as these are considered to have a higher risk of 
perioperative complications after surgery and may benefit espe-
cially from UAE.66,67 Same holds true for large (giant) fibroids, 
which can be effectively treated by UAE but where the limited 
available data indicate a relatively higher risk of complications 
and re-interventions and patients may be better treated by 
myomectomy.68

Current treatment option for adenomyosis of the 
uterus
Adenomyosis is a commonly encountered benign uterine disease 
affecting females of reproductive age and is characterized by the 
presence of ectopic endometrial glands and stroma surrounded 
by hyperplastic and hypertrophic smooth muscle of the myome-
trium.69 The pathogenesis and aetiology of adenomyosis remains 
unknown. Invagination of the basal endometrium as a result 
of activation of the tissue injury and repair (TIAR) mechanism 
and metaplasia of displaced embryonic pluripotent Mulle-
rian remnants or differentiation of adult stem cells are theories 
discussed in the literature.70 The prevalence of adenomyosis 
is about 20% in premenopausal females.71 Typical symptoms 
include often debilitating menorrhagia, chronic pelvic pain, 
and dysmenorrhea. Adenomyosis is associated with a negative 
impact on fertility, decreasing the rate of spontaneous pregnancy 
and increasing the rate of abortion.72

The choice of therapy for adenomyosis should take into 
account the clinical presentation of females and the desire for 
future pregnancy given the increasing number of nulliparous, 
younger patients with this condition. Medical management is 
still controversial and no drug is specifically labeled for use in 
case of uterine adenomyosis.73 The use of a Levonorgestrel intra-
uterine device (LNG-IUD) has been reported to be successful.74 
LNG-IUD seem to be most optimal in females with moderate 
uterine enlargement.75 Until recently, hysterectomy has been 
the only definitive treatment for females with adenomyosis who 
have completed child-bearing. Uterine preserving surgical tech-
niques are under investigation but have not been widely adopted 
outside Japan.76,77 By debulking or excision these techniques 
aim to remove diseased tissue while preserving the integrity of 
the uterus. A recent systematic review and meta-analysis on the 

outcome of fertility-sparing and nonfertility-sparing surgery for 
the treatment of adenomyosis summarized that uterine preserving 
surgical treatment of adenomyosis results in high rates of control 
of symptoms for pain (>70% at 12 months) and bleeding (>70% 
at 12 months), and in many cases facilitates conception without 
endangering the outcome of pregnancy.78 However, none of 
the techniques can guarantee complete excision of the disease 
from within the myometrium due to its infiltrative pattern and 
these procedures increase the risk of uterine rupture in case of 
pregnancy. The associated risk of uterine rupture after surgery 
which has been reported to be between 2–8% after removal of 
localized uterine adenomyosis compares to 0.26% in pregnancies 
following myomectomy.77,79 Ablative techniques such as endo-
metrial ablation are effective for superficial adenomyosis but 
carry a high rate of recurrence for deep infiltrating adenomyosis 
of around 25% and subsequent hysterectomy in 19% within 3 
years after treatment.80 The results of studies employing MR- or 
ultrasound-guided high-intensity focused ultrasound (HIFU) 
to treat focal and diffuse adenomyosis have been analyzed in a 
recent systematic review and meta-analysis. Within a maximum 
follow-up period of 40 months these studies demonstrated that 
HIFU is effective in relieving dysmenorrhea in the range of 84% 
and improving quality of life as well as reducing uterine volume 
(reduction rate: 33.6%) and volume of the treated adenomyosis 
(reduction rate: 45.1%).81 Limitations of the technique include 
availability, overall cost, unknown fertility outcomes, and 
anatomical restrictions such as size of the adenomyosis, abdom-
inal scar tissue/pelvic adhesions, body weight and other issues 
impeding beam transmission.

Uterine artery embolization (UAE) for adenomyosis 
of the uterus
Early research on UAE for isolated adenomyosis was deemed 
of questionable clinical benefit with only 55% of treated 
patients showing sustained clinical improvement after 2 years.82 
However, several small and medium-sized case series reported 
continuously encouraging results with respect to dysmenor-
rhea and menorrhagia, reduction in the size of the uterus and 
treated adenomyosis as well as improvement in the quality of 
life of females who underwent UAE.83–93 Technically, UAE for 
adenomyosis is similar to UAE for fibroids with the difference 
that an aggressive endpoint like complete stasis of flow within 
the uterine arteries is the accepted endpoint. Modifications 
of the technique have been published using smaller particles 
with subsequent upsizing.94,95 Pain after UAE for adenomyosis 
has been referred to be more intense and therfore UAE maybe 
carried out under epidural anesthesia or patient controlled anal-
gesia (PCA). A systematic review and meta-analysis showed that 
long-term (> 12 months) improvement of symptoms after UAE 
for pure (isolated) adenomyosis is 74 and 85.4% for adenomyosis 
combined with leiomyomata of the uterus.96 In larger case series 
with up to 7 years follow-up, 82% of UAE treated patients with 
symptomatic adenomyosis sustained improvement in health-
related quality of life as well as control of symptoms was achieved 
and hysterectomy avoided.97 Comparative studies between UAE 
and other uterine preserving or medical therapies are lacking. 
The protocol for a multicenter randomized trial investigating the 
impact of UAE on Health-Related Quality of Life (HRQOL) in 
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comparison to hysterectomy has been published but results have 
not been disclosed yet98

Counseling and interdisciplinary care
While many aspects of the counselling for UAE in patients with 
leiomyoma and adenomyosis overlap, several important differ-
ences exist. Adenomyosis was long considered a disease of 
middle-aged parous females (40–50 years) based on the evalu-
ation of hysterectomy specimen.99 It should be noted, that more 
recent research show that adenomyosis is a multifaceted disease 
often diagnosed by non-invasive techniques in younger females 
with abnormal uterine bleeding (AUB), infertility or pelvic 
pain.100,101 In 15–57% of the cases, uterine fibroids and adeno-
myosis coexist in the same uterus and females with both condi-
tions are more likely to experience pelvic pain.102 While uterine 
fibroids are usually a straightforward diagnosis on ultrasound, 
adenomyosis especially with concomitant leiomyomata can 
be challenging and the preoperative diagnosis of adenomyosis 
remains poor.101 Furthermore, deep infiltrating endometriosis 

(DIE) is frequently associated with adenomyosis and adds to 
the difficulty of diagnosis.103,104 In summary, there is interest in 
therapies that may potentially not only preserve fertility but also 
avoid major surgery. Thus, careful interdisciplinary evaluation is 
necessary prior to offering treatment.

Indications, contraindications, side effects and 
complications
While for UAE for fibroids commonly accepted indications and 
contraindications exist, there are no evidence-based recommen-
dations for UAE in adenomyosis. Generally, females with symp-
tomatic pure adenomyosis or dominant adenomyosis when both 
adenomyosis and fibroids coexist and females with an indication 
for hysterectomy (either failed or refused medical treatment) may 
be offered the procedure. Exclusion criteria are patients under 
18 years of age, pelvic infection, suspected or confirmed malig-
nancy, current or future desire to conceive and concomitant deep 
infiltrating endometriosis requiring surgery. No specific compli-
cations differing from those seen in UAE for leiomyomata have 
been reported for UAE for adenomyosis.

Areas of uncertainty – Prospect of improving care
UAE for adenomyosis shows favorable clinical outcomes, but 
randomized controlled trials (RCT) are still lacking. Currently, 
the RCT “Quality of Life after Embolization vs Hysterectomy 
in Adenomyosis” (QUESTA) trial is ongoing and results highly 
awaited. Further studies need to evaluate the impact of UAE on 
fertility and pregnancy rates in females with adenomyosis and 
the use of Levonorgestrel intrauterine device (LNG-IUD) to 
prevent recurrent disease in those, who do not seek pregnancy. 
The association of adenomyosis with and the impact of endo-
metriosis need further evaluation. MR imaging has established 
different types of adenomyosis.56 Most of the known imaging 
features have not been correlated yet with the clinical presenta-
tion of adenomyosis, thus their diagnostic and prognostic value 
is still unknown. A classification system integrating ultrasound 
and MR imaging findings has not been developed but could help 
not only to diagnose adenomyosis accurately but also be helpful 
in deciding the best treatment modality.105 Further research is 
needed in order to better understand how different phenotypes 
of adenomyosis respond to UAE.
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Figure 4. (a, b) T1w MR images before (a) and 12 months after 
(b) UAE for symptomatic adenomyosis. The uterus is asym-
metrically enlarged. The junctional zone of the posterior wall 
is thickened and hyperintense spots as wells as claw-like pro-
trusion extend from the endometrium into the myometrium 
(arrow in A). MR imaging 12 months later shows reduction in 
size of the uterus and the adenomyosis, with a hypointense 
area corresponding to infarcted adenomyotic tissue is seen 
in the posterior uterine wall. The patient reported a marked 
improvement regarding her bleeding symptoms (hypermen-
orrhea and dysmenorrhea).
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