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ABSTRACT

Introduction: Uterine artery embolization (UAE) is a minimally invasive interventional 
technique that has found increasingly widespread application in modern obstetric and 
gynecological practice. Initially introduced for the management of postpartum hemorrhage,
the procedure has gradually established its role in the treatment of gynecological conditions
such as uterine fibroids, adenomyosis, arteriovenous malformations, and ectopic 
pregnancy. Objective: This review aims to present the current indications, contraindications,
efficacy, and limitations of UAE in both emergency and elective clinical settings. Special
emphasis is placed on its comparison with alternative therapeutic approaches, the assess-
ment of its impact on fertility, and its role in gynecologic oncology. 
Methods: A systematic review of the current literature was conducted, encompassing 
clinical studies, meta-analyses, and guidelines from professional organizations related to the
use of UAE in obstetrics and gynecology. 
Results: UAE demonstrates high clinical efficacy in the treatment of uterine fibroids (85-
90%), adenomyosis (up to 80%), arteriovenous malformations (88-95%), and non-tubal
ectopic pregnancy (>90%). In cases of postpartum hemorrhage, the procedure achieves
hemostasis in over 95% of patients. For malignant tumors, UAE is employed with palliative
or preoperative intent. The risk of serious complications remains below 1%. 
Conclusion: UAE is a safe and effective therapeutic option with proven benefits in a wide
range of obstetric and gynecological conditions. With appropriate patient selection and a
multidisciplinary approach, the technique represents a valuable alternative to conventional
surgical interventions, particularly in the context of organ-preserving treatment.
Keywords: uterine artery embolization (UAE), fibroids, adenomyosis, ectopic pregnancy,
arteriovenous malformation, postpartum hemorrhage, interventional radiology, gynecologic
oncology, organ-preserving treatment, minimally invasive therapy

INTRODUCTIONINTRODUCTION

In recent decades, minimally invasive techniques have made significant
advancements and have found wide application across various fields of 
medicine. One such method is uterine artery embolization (UAE) ­ a procedure
employed in both gynecology and obstetrics for the control of excessive uterine
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bleeding. Although originally developed for the treat­
ment of postpartum hemorrhage, current indications
for UAE include symptomatic uterine fibroids, 
arteriovenous malformations, abnormal placentation,
and certain forms of ectopic pregnancy.

The method is favored over traditional surgical 
interventions due to its tissue­sparing nature. In many
cases, UAE can replace surgical approaches such as 
hysterectomy by controlling hemorrhage through the
selective occlusion of blood flow to the pathological
site. The procedure is associated with symptom relief
and reduction in fibroid volume ­ clinical studies have
reported shrinkage of up to 60% from the original size.
With technical refinement, the application of UAE has
expanded to include conditions such as adenomyosis
and vascular anomalies in the pelvis.

Today, UAE is considered by many specialists as
an alternative to surgical treatment, offering a 
shorter recovery period and the potential for uterine
preservation. The aim of this review is to present the
contemporary role of uterine artery embolization in
gynecological and obstetric practice, with emphasis
on its indications, contraindications, efficacy, and
future prospects.

MATERIAL AND METHODMATERIAL AND METHOD

We identified a narrative review type of article as
the most appropriate for focusing on a broad range of
particular questions from different perspectives.

The review and the consensus process were 
performed between April 2025 and June 2025. A
detailed and comprehensive literature search of 
articles (studies written in English) regarding UAE in 
different conditions was performed. We conducted a
computer­based, extensive review of the following
databases: Google Scholar, Cochrane Library, SciELO,
and publishers’ databases (Elsevier/ScienceDirect,
Wiley, Wolters Klouwer/Lippincott, Taylor & Francis,
Springer, Sage, Hindawi, Termedia, and Via Medica).
We used the following keywords and Medical Subject
Headings (Mesh) terms: “uterine artery embolization”,
“fibroids”, “adenomyosis”, “ectopic pregnancy”, 
“arteriovenous malformation”, “postpartum hemor­
rhage”, “interventional radiology”, “gynecologic 
oncology”, “organ­preserving treatment”, “minimally
invasive therapy”, and “complications”. References
from recent review papers were scanned to identify
other related articles. Mainly articles from the 21st

century were included. Only a few old articles 
(dedicated mainly to the history of UAE) were incorpo­
rated. The final selection of references was performed

after full­text reading. We included all types of articles
(original research, systematic reviews, meta­analyses,
narrative reviews, and case reports). The majority of
the publications had a retrospective nature due to the
rarity of the disease. Some studies were repeated
because they were considered in different contexts,
but we tried not to repeat information in the different
subsections of this manuscript.

Historical Development of the Method

The first attempts at vascular embolization in 
medical practice date back to the 1970s, when the 
technique was primarily used in cases of traumatic
hemorrhage and oncological conditions (1). In 1979, Dr.
Jean­Jacques Merland and his team in Paris were the
first to successfully employ uterine artery embolization
to control postpartum hemorrhage, marking the 
beginning of its application in obstetric care (2).

During the 1980s, UAE began to be used in gyneco­
logical and oncological pathologies associated with
bleeding. Clinicians gradually recognized that the
method not only provides effective control in emergen­
cies such as postpartum hemorrhage, but also holds
potential in other conditions where surgical interven­
tion carries elevated risks or yields unsatisfactory 
outcomes.

The application of UAE expanded to include 
hypervascular pelvic tumors, such as cervical and
endometrial cancers, as well as benign conditions like
adenomyosis and chronic menorrhagia refractory to
medical treatment. The method gradually gained
recognition for its uterine­sparing potential ­ an 
important consideration for women wishing to 
preserve their reproductive function.

A major milestone in the field occurred in 1995,
when French interventional radiologist Dr. Jacques
Ravina first applied UAE in patients with uterine
fibroids. His observations, published in 2000, demon­
strated significant symptom relief and fibroid volume
reduction, establishing UAE as a standard therapeutic
approach for fibroid disease (2­4).

By 2004, key clinical studies had been published,
demonstrating efficacy rates of 85­90% in cases of
symptomatic fibroids, with minimal long­term risks (5­
6). In 2007, results from multicenter trials confirmed
that 80­90% of women who underwent UAE reported
substantial improvement in quality of life (7).

Despite these positive outcomes, attention since
2010 has shifted toward the need for more precise 
definition of the method’s indications and contra­
indications (8). Advances in embolic materials 
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(e.g., gelatin particles, polyvinyl alcohol) and modern
imaging technologies (e.g., reduced radiation exposure
during angiography) have further enhanced the safety
and efficacy of the procedure (9­11).

According to data from the Society of Interventional
Radiology (2012), between 13,000 and 14,000 UAE 
procedures are performed annually in the United
States, confirming the method’s status as a leading
alternative to hysterectomy in the treatment of
fibroids (12).

Indications and contraindications 
for uterine artery embolization (UAE)

With the expansion of clinical experience and 
refinement of technique, the range of indications 
for UAE has significantly broadened from the late 
20th century to the present. Initially used primarily 
for acute obstetric hemorrhage, the procedure has
gradually established itself as an effective treatment
for a variety of gynecological conditions characterized
by pathological vascularization or symptomatic hyper­
menorrhea.

Primary indications for UAE

Table 1 summarizes the most common gyneco­
logical and obstetric conditions in which UAE is
applied with proven efficacy.

As evident, UAE has broad applications in both
gynecological and obstetric practice. It is increasingly
considered an alternative to hysterectomy, 
particularly in patients with a strong desire for 
uterine preservation or in cases where surgical 
intervention is contraindicated.

Contraindications for UAE

As with any interventional technique, UAE requires
careful patient selection based on the overall clinical
context. Contraindications are classified as absolute
and relative (table 2).

It is essential that the decision to perform UAE is
based on an interdisciplinary approach involving both
an obstetrician­gynecologist and an interventional 
radiologist. Individual assessment of risk factors, the
clinical characteristics of the lesion, and the patient's
reproductive intentions play a key role in the success of
the therapy.

Application of Uterine Artery Embolization
in Various Gynecological and Obstetric
Pathologies

UAE for uterine fibroids

Uterine fibroids are the most common benign
tumors in women of reproductive age. UAE has been

Strong gynecological Less established Obstetric indications
indications gynecological indications

Intramural fibroids (<7 cm) Adenomyosis Postpartum uterine atony with hemorrhage

Hypermenorrhea Dysmenorrhea Uterine artery pseudoaneurysm

Pelvic pressure symptoms – Birth trauma (vaginal hematomas, cervical 
lacerations)

– – Persistent postpartum bleeding after ligation
or hysterectomy

– – Arteriovenous malformations

– – Placenta accreta spectrum

– – Cervical, abdominal, and cesarean scar
ectopic pregnancy

Table 1 - Common indications 
for UAE.

Absolute contraindications Relative contraindications

Hypersensitivity to contrast agents Use of GnRH agonists within the past 3 months

Suspected or confirmed malignancy Pedunculated fibroids (submucosal or subserosal)

Uncorrectable coagulopathies Predominant fibroid vascularization from the ovarian artery

Pregnancy Previous pelvic surgeries with significant adhesions

Acute infections of the genital or urinary tract Fibroids >10 cm or uterine size equivalent to ≥ 20 weeks of gestation.

Prior pelvic radiotherapy Hyperthyroidism

– Renal insufficiency

– Patients unwilling to accept a failure rate (3–20%)

Table 2 - Contraindications 
for UAE.
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established as an effective, uterus­preserving approach
for managing symptoms related to fibroid disease, 
particularly in patients seeking to avoid hysterectomy
or myomectomy.

Fibroid types suitable for UAE according 
to the FIGO classification

According to the classification of the International
Federation of Gynecology and Obstetrics (FIGO), the
following fibroid types are considered suitable for 
treatment with UAE (16­18):

1) Type 2 (submucosal‐intramural): More than 50%
of the volume is located within the myometrium;
commonly associated with heavy bleeding.

2) Type 3 (intramural, adjacent to the endometrium):
Although not in contact with the endometrium,
proximity often results in symptoms such as 
menorrhagia and pain.

3) Type 4 (entirely intramural): The most common
type, demonstrating excellent response to UAE
when symptomatic.

4) Type 5 (intramural with <50% subserosal compo‐
nent): Typically easy to embolize with favorable
outcomes.

5) Type 6 (predominantly subserosal): Suitable for
treatment when symptoms include pressure or
pain from compression of adjacent structures.

Comparison between UAE and myomectomy

Effectiveness and impact on quality of life

According to systematic reviews and randomized
controlled trials, both procedures result in clinically 
significant symptom relief. However, long­term quality
of life is often reported to be higher following 
myomectomy (19,20).

Recovery time

Studies indicate a shorter hospital stay and recovery
period with UAE. The average recovery time is 9.8 days,
compared to 25.9 days for myomectomy (21,22).

Complications and need for reintervention

Intraoperative risks are higher with myomectomy,
but UAE is associated with a greater likelihood of 
requiring reintervention. The risk of repeat procedures is
24% after UAE versus 13% after myomectomy (23,24).

Fertility

Available data suggest a higher pregnancy and live
birth rate following myomectomy (25,26).

Nevertheless, UAE remains a fertility­sparing
option, particularly in carefully selected patients.

Conclusion

Myomectomy is the preferred method for women
planning future pregnancies. UAE, on the other hand,
offers a minimally invasive alternative for symptomatic
fibroids, especially in patients with contraindications to
surgery or a strong preference for uterine preservation.

Comparison of UAE with other therapeutic
approaches for hypermenorrhea and 
dysmenorrhea

UAE versus hysterectomy

Hysterectomy is a radical but effective solution for
hypermenorrhea. Data from the EMMY trial indicate
that 35% of women treated with UAE subsequently
require hysterectomy. Nevertheless, quality of life out­
comes are similar between the two procedures, with
high patient satisfaction reported (78% for UAE versus
87% for hysterectomy) (6,27).

UAE versus laparoscopic uterine artery occlusion

Studies show comparable clinical efficacy between
the two techniques in terms of bleeding reduction.
Advantages of laparoscopic occlusion include lower pain
scores and reduced need for analgesics (28,29).
However, UAE provides greater fibroid volume reduc­
tion, allows for superselective embolization, and is more
suitable for patients with a history of abdominal surgery
(30­33).

UAE versus nedical treatment

Tranexamic acid achieves up to a 48% reduction 
in menstrual blood loss (34), though its effect is 
temporary. UAE offers a durable solution for structural
causes of hypermenorrhea, such as fibroid disease or
adenomyosis.

UAE for adenomyosis

Adenomyosis is a common cause of dysmenorrhea
and menorrhagia. In several studies, over 80% of
patients reported significant symptom relief following
UAE (35­37). The best outcomes are observed in focal
forms of the disease and hypervascular lesions (37,58).

Imaging findings (MRI) show a reduction in uterine
volume by 25­55% and a decrease in junctional zone
thickness by approximately 30% (59,60). Symptom
relief can last up to 27 months (55).

UAE is emerging as a conservative alternative to 
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hysterectomy for selected patients with adenomyosis,
particularly those with contraindications to surgery or
who refuse operative treatment.

UAE for arteriovenous malformations
(AVMs)

Uterine arteriovenous malformations (AVMs) are
rare but potentially life­threatening vascular anomalies
characterized by direct connections between arteries
and veins, lacking a capillary network. While they may
be congenital, the majority are acquired­typically
resulting from procedures such as curettage, cesarean
section, myomectomy, or other invasive interventions
(61,62).

Clinical presentation and diagnosis

The most common clinical manifestation of uterine
AVM is heavy uterine bleeding, often occurring after
surgical procedures. Diagnosis is confirmed via color
Doppler ultrasound, MRI, and angiography ­ the 
latter being the gold standard, which also allows for
therapeutic intervention.

Role of UAE

Selective embolization is the treatment of choice in
hemodynamically stable patients, offering effective
bleeding control while preserving the uterus. UAE
allows for the use of various embolic agents ­ PVA 
particles, gelatin sponges, or glues such as NBCA ­
depending on the lesion's anatomy and size.

In a systematic review by Labarta et al. (2022),
encompassing 95 studies and 371 patients with uterine
AVM, UAE demonstrated an overall success rate of
88.4%, with a very low complication rate (1.8%). More
than 75% of patients who subsequently conceived had
normal pregnancies (66).

UAE for uterine artery pseudoaneurysm (UAP)

Pseudoaneurysm of the uterine artery is a rare but
potentially fatal condition characterized by the 
formation of a pathological vascular dilation, most
often following surgical trauma (cesarean section,
myomectomy, curettage). The clinical hallmark is
delayed onset of massive bleeding, often without 
preceding pain (49,50).

Diagnosis is established via color Doppler and CT
angiography, though conventional angiography
remains the gold standard for definitive diagnosis and
treatment.

Embolization as the treatment of choice

Selective UAE provides rapid and effective control 
of hemorrhage, uterine preservation, and minimal
complication risk. Success rates exceed 95% according
to multiple studies (49­53). In cases of vascular anasto­
moses with ovarian vessels, careful angiographic 
mapping is essential.

UAE for postpartum hemorrhage (PPH)

Postpartum hemorrhage (PPH) remains a leading
cause of maternal mortality world­wide, with uterine
atony accounting for 70­80% of cases. When medical
and mechanical treatments fail, UAE is considered a
second­line therapy before resorting to hysterectomy
(76­78).

Clinical effectiveness

In a study by Rossetti et al. (2016) involving 73
patients with PPH, UAE was successful in 95.7% of
cases, with most women regaining regular menstrual
cycles. Similarly, Kim et al. (2020) reported a 99.1% 
success rate in 117 cases, with a minimal rate of late
complications (81,82).

Indications and limitations

UAE is appropriate for hemodynamically stable
patients experiencing continued bleeding despite 
ineffective medical therapy. Failure may occur in cases
of disseminated intravascular coagulation (DIC) or 
atypical vascular supply. In such scenarios, a more
extensive angiographic evaluation is required, including
the ovarian and internal pudendal arteries.

UAE for birth trauma

Birth­related injuries, including vaginal hematomas
and cervical lacerations, are a common yet often
underestimated cause of postpartum hemorrhage.
When surgical hemostasis fails, UAE can serve as a life­
saving measure (83­85).

Case reports in the literature demonstrate the 
effectiveness of selective embolization of the vaginal or
uterine artery, even in the presence of severe 
coagulopathy and hypovolemic shock.

UAE for persistent postpartum bleeding after
arterial ligation or hysterectomy

In cases of ongoing postpartum bleeding following
surgical intervention, residual vessels (e.g., from 
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vaginal, sacral, or ovarian branches) may sustain active
hemorrhage. In such scenarios, superselective
embolization ­ even after prior arterial ligation ­ can 
successfully control the condition (87­89).

Fernandez et al. (2024) reported 100% efficacy with
repeat embolization, with only 6% of patients requiring
hysterectomy.

UAE for placenta accreta spectrum (PAS)

Placenta accreta represents a severe form of 
abnormal placentation, in which chorionic villi 
invade the myometrium. Traditionally managed by 
hysterec­tomy, UAE is increasingly being employed as a
conservative, uterus­preserving option (90­93).

Indications for UAE in PAS:
i. Postpartum hemorrhage;
ii. Prophylactic UAE in prenatally diagnosed 

placenta accreta;
iii. Combination with other techniques: B­Lynch

sutures, balloon tamponade, methotrexate.
In a systematic review including 227 patients ­ 46 of

whom had PAS ­ UAE demonstrated an efficacy rate of
91.3%, with no serious complications reported (92).

UAE for cctopic pregnancy: cervical, 
cesarean scar, and abdominal pregnancies

Ectopic pregnancy is an acute obstetric condition
requiring prompt diagnosis and targeted therapy.
Particularly challenging are non­tubal forms ­ 
cervical, cesarean scar (isthmocele), and abdominal
pregnancies. These locations are associated with 
a high risk of massive hemorrhage and uterine 
perforation, and historically, treatment often 
necessitated hysterectomy.

With the introduction of UAE into obstetric practice
in the early 21st century, significant progress has been
made in the conservative, uterus­sparing management
of these rare but high­risk conditions (70,71).

Clinical Characteristics

Cervical and cesarean scar pregnancies most 
commonly present with:

­ Painless vaginal bleeding;
­ Elevated β­hCG levels.
Ultrasound visualization of a gestational sac in an

area with thin or absent myometrium.
Abdominal pregnancy is often undiagnosed until

perforation or intraabdominal bleeding occurs. If left
untreated, these conditions may lead to severe hemor­
rhage, rupture, and loss of reproductive potential.

Role of UAE in Ectopic Pregnancy

Selective uterine artery embolization aims to inter­
rupt blood supply to the gestational tissue, thereby
minimizing the risk of hemorrhage during subsequent
procedures (e.g., medical evacuation or hysteroscopic
intervention). The technique is fully compatible with
adjunctive medical treatment using methotrexate and
can be employed both as a primary and preparatory
step in therapy.

Clinical Effectiveness

In a prospective study of 90 patients with cervical
and cesarean scar pregnancies, treatment with UAE
combined with methotrexate achieved a 100% success
rate, with no need for hysterectomy and complete
restoration of menstrual cycles in all followed­up
women (72).

In a retrospective analysis of 25 cases of non­tubal
ectopic pregnancy, the UAE + methotrexate combina­
tion yielded a 96% success rate. Among 12 women with
reproductive intentions, 10 later conceived successfully
(73).

A Chinese meta­analysis covering 37 studies 
found an average success rate of 93.4% and serious
complications in only 1.2% of cases (74).

There is also a documented case of a live birth 
following a successful series of UAE, hysteroscopy, and
laparoscopic scar reconstruction in a cesarean scar
pregnancy (75).

Advantages of UAE in Non­tubal Ectopic
Pregnancy

Minimally invasive:
• Uterus­ and fertility­preserving;
• Controls potentially life­threatening hemorrhage;
• Compatible with medical therapy;
• Suitable even in hemodynamically borderline

conditions.
UAE has become established as an effective and

conservative method that combines safety with future
childbearing potential, particularly in women seeking
to preserve reproductive function.

UAE in Gynecologic Malignancies

In gynecologic oncology, uterine artery emboliza­
tion (UAE) is utilized in four main clinical contexts:

1. Hemorrhage control in tumor bleeding,
2. Palliative treatment in inoperable cases;
3. Preoperative management;
4. Combination with chemotherapy or radiotherapy.
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Cervical Cancer

Hemorrhage control in advanced disease

In advanced cervical cancer, one of the most 
dramatic clinical manifestations is massive vaginal
bleeding. UAE is highly effective in acute settings,
achieving hemostasis in 95­100% of cases (96­98).

Palliative therapy

In inoperable or terminal stages, embolization is
used to:

Alleviate pain
• Control anemia;
• Reduce infectious complications;
• Improve quality of life (97,98).

Superselective embolization

In select cases, targeted embolization of cervico­
vaginal branches offers precise control of bleeding
from the cervix and vagina (99).

Preoperative chemoembolization

Combining UAE with chemotherapy in locally
advanced cancer can:

• Reduce tumor burden;
• Improve resectability;
• Lower intraoperative risks.
In a study of 268 patients, 96% underwent success­

ful surgery following chemoembolization, with an 
overall therapeutic response rate exceeding 87% (100).

Endometrial cancer

In advanced or recurrent endometrial cancer, UAE 
is used palliatively to control difficult­to­manage 
bleeding. In a study of 33 patients with advanced
gynecologic malignancies (31 with cervical and 2 with
endometrial cancer), hemostasis was achieved in
100% of cases without serious complications (102).

Other gynecologic malignancies

Although less common, UAE is also applied in:
• Vaginal tumors with hemorrhage;
• Pelvic metastases;
• Postoperative and post­radiation bleeding.

Advantages and considerations

Advantages:
• Rapid control of life­threatening hemorrhage;
• Minimally invasive approach;
• Compatibility with additional treatments (surgery,

radiotherapy, chemotherapy);
• Improved quality of life for terminal patients.
Risks:
Although rare some of the risk include:
• Post­embolization syndrome (pain, fever);
• Ischemia of adjacent tissues;
• Temporary effect with resorbable agents.
Available data indicate an exceptionally low rate of

serious complications (<1%) (97,103).

CONCLUSIONCONCLUSION

Uterine artery embolization (UAE) has established
itself as an effective, safe, and minimally invasive 
therapeutic option in modern obstetric and gyneco­
logical practice. Initially introduced for the treatment of
postpartum hemorrhage, the procedure is now widely
applied in gynecological conditions such as fibroids, 
adenomyosis, arteriovenous malformations, and non­
tubal ectopic pregnancies. In gynecologic oncology, UAE
provides hemorrhage control and contributes to
improved quality of life in advanced disease stages.

The advantages of the procedure include:
• Uterus­preserving approach;
• Short recovery time;
• Potential for fertility preservation;
• Low risk of complications.
The clinical effectiveness of UAE is closely tied 

to appropriate patient selection, assessment of 
vascularization, and the involvement of a multi­
disciplinary team. With the accumulation of scientific
evidence and advances in interventional radiology,
UAE is increasingly becoming a modern standard 
in the management of selected obstetric and gyneco­
logical pathologies.
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