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Objective: To evaluate the safety and clinical efficacy of transcatheter uterine artery embolization (UAE) for post-
myomectomy hemorrhage.

Materials and Methods: We identified eight female patients (age ranged from 29 to 51 years and with a median age of 37)
in two regional hospitals who suffered from post-myomectomy hemorrhage requiring UAE during the time period from 2004
to 2012. A retrospective review of the patients’ clinical data, uterine artery angiographic findings, embolization details,
and clinical outcomes was conducted.

Results: The pelvic angiography findings were as follows: hypervascular staining without bleeding focus (n = 5); active
contrast extravasation from the uterine artery (n = 2); and pseudoaneurysm in the uterus (n = 1). Gelatin sponge particle
was used in bilateral uterine arteries of all eight patients, acting as an empirical or therapeutic embolization agent for the
various angiographic findings. N-butyl-2-cyanoacrylate was administered to the target bleeding uterine arteries in the two
patients with active contrast extravasation. Technical and clinical success were achieved in all patients (100%) with
bleeding cessation and no further related surgical intervention or embolization procedure was required for hemorrhage
control. Uterine artery dissection occurred in one patient as a minor complication. Normal menstrual cycles were restored
in all patients.

Conclusion: Uterine artery embolization is a safe, minimally invasive, and effective management option for controlling
post-myomectomy hemorrhage without the need for hysterectomy.
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Myomectomy is indicated for patients with symptomatic
uterine myomas who wish to preserve their uterus and
fertility. The surgical procedure may be performed by
laparotomy, laparoscopy or hysteroscopy depending on the
location, size, and number of uterine myomas (1-3).

Hemorrhage associated with myomectomy is not
uncommon, and interventions to decrease intra-operative
blood loss have been well described (4). Postoperative
hemorrhage after myomectomy is a potential complication
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of this procedure, but the treatment options are not
frequently documented in the literature. If refractory to
conservative measures, surgery and endovascular procedures
are possible options for these patients. Surgery, requiring
repair of vessels and uterus, or hysterectomy, has been
reported as the definitive treatment for complications
related to myomas, such as spontaneous rupture with
hemoperitoneum (5) and post-myomectomy spontaneous
uterine rupture with severe bleeding (6, 7).

Uterine artery embolization (UAE) has been reported
as an effective, minimally invasive treatment option
for controlling postpartum hemorrhage (8-11) and for
symptomatic uterine myomas (12-16). However, the safety
and efficacy of UAE for the management of post-operative
bleeding after myomectomy have not been well documented
as there were only a few published case reports (17-22).
Therefore, we retrospectively review the safety and efficacy
of transcatheter UAE using different embolic agents in
patients suffering from post-myomectomy hemorrhage.

MATERIALS AND METHODS

Patient Characteristics

Retrospective review of eight consecutive female
patients from two regional hospitals who suffered from
post-myomectomy hemorrhage requiring UAE during
the period from 2004 to 2012 was performed. A total of
4860 myomectomies were performed in the two hospitals
during the study period: open myomectomies (n = 2400);
laparoscopic or hysteroscopic myomectomies (n = 2424);
and transcervical myomectomies (n = 36). In eight study
patients, the age ranged from 29 to 51 with a median
age of 37. Pre-myomectomy sonographic studies of these
patients showed that the uterine myomas ranged from 1 to
17 in number and were from 2.5 cm to 11.4 cm in diameter.

Uterine myomectomies were performed to provide
symptomatic relief for these patients with uterine myomas.
Different approaches were used: open myomectomies (n =
6); hysteroscopic myomectomy (n = 1); and transcervical
myomectomy (n = 1). There was no history of prophylactic
pre-operative UAE for the uterine myomas. Estimated blood
loss during surgery ranged from 100 mL to 1200 mL.

Uterine artery embolization was performed following
surgery if there were the following indications: low
hemoglobin count (< 13 g/dL) (n = 8); persistent vaginal
bleeding (n = 4) or hemodynamic instability refractory
to conservative treatment (n = 4). All patients had signs
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of postoperative hemorrhage with anemia (< 13 g/dL),
hypotension (< 100/60 mm Hg) and tachycardia (> 100
beats per minute). The mean hemoglobin level at the time
of UAE ranged from 4.5 to 8.5 g/dL, with a mean of 6.8
g/dL. Transfusions of blood products before and after the
procedure were performed in all patients, varying from two
to nine packs of red blood cells. Vaginal packing was given
to one patient and noradrenaline as a vasoconstrictor agent
was infused to another patient as decided by the in-charge
gynecologists. The time interval between myomectomy and
subsequent UAE ranged from 0 to 47 days, with a median
of 1.5 days. Of three patients with the time interval of
one week or more, one (No. 2) presented with intermittent
vaginal bleeding ten days before UAE, another (No. 4)
presented with sudden heavy vaginal bleeding one day
before UAE, and the remaining one (No. 7) presented with
sudden abdominal pain and abdominal distension one day
before UAE.

Computed tomography images were obtained in three
patients at the same day (No. 4, 7) of UAE or six days (No.
2) before UAE. CT findings were contrast extravasation
and peritoneal hematoma in one patient (No. 7) (Fig. 1),
multiple pseudoaneurysms within the uterine cavity in
another patient (No. 4), and contrast extravasation in the
myomectomy site in the remaining patient (No. 2) (Fig. 2).

Uterine Artery Embolization

All UAEs were performed as emergency procedures
after informed consents were obtained. Transarterial
catheterization using the right transfemoral approach
according to the Seldinger technique was used in all cases.
Digital subtraction angiography was obtained using 5-Fr
Cobra catheters (n = 6), Davis catheter (n = 1), or Roberts
uterine catheter (n = 1) in order to outline the pelvic
arterial anatomy and to show the bleeding sites. Selective
cannulation of bilateral uterine arteries was subsequently
performed using 2.2- to 2.4-Fr microcatheters (Renegade;
Boston Scientific, Cork, Ireland, or Microferret; Cook,
Bloomington, IN, USA) in all patients.

Selective embolizations of the uterine arteries were
performed for all patients as empirical and therapeutic
measures. Absorbable gelatin sponge particles (Spongostan;
Johnson & Johnson, Gauteng, South Africa) were placed
under fluoroscopic guidance into bilateral uterine arteries
after selective cannulation. N-butyl-2-cyanoacrylate (NBCA,
Histoacryl, Braun, Germany) mixed with lipiodol at a ratio
of 1:3 was used as a complementary embolic material when
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there was incomplete hemostasis with the use of gelatin materials were injected under fluoroscopic guidance into the
sponge particles. The microcatheter was placed as close bleeding arteries. The microcatheter was quickly removed
as possible to the bleeding site, and the NBCA embolic afterward so as to avoid adhesion of the catheter tip to the

Fig. 1. 34-year-old female patient (No. 7) presented with hemodynamic instability.

A. Contrast-enhanced CT scan shows active contrast extravasation within uterine cavity (arrows) and peritoneal space (arrowheads) secondary to
uterine rupture after myomectomy. B. Pelvic angiography (anterior-posterior view) confirms presence of active contrast extravasation (arrows). C.
Subsequent angiogram (right anterior oblique view) obtained after selective cannulation of left uterine artery shows evidence of active contrast
extravasation (arrow). D. Completion pelvic angiography demonstrates cessation of contrast extravasation after successful embolization with
N-butyl-2-cyanoacrylate.
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vessel wall. arteries. All patients were followed up in outpatient
Completion pelvic aortographies were performed in clinics 3 to 6 months after the procedure and assessed
all patients after the embolization procedures to ensure by gynecologists for post-procedural complications and

hemorrhage cessation and total occlusion of the embolized restoration of menstruation. Post-procedural follow-up

C
Fig. 2. 51-year-old female patient (No. 2) presented with persistent intermittent vaginal bleeding.
A. Contrast-enhanced CT scan six days before uterine artery embolization shows contrast extravasation (arrows) in myomectomy site. B. Selective
right uterine arteriogram shows hypervascular staining (arrows) without definite active bleeding focus. Note tortuous right uterine artery
(arrowhead). C. Left internal iliac arteriogram shows only tortuous left uterine artery (arrowheads) without bleeding focus. Both uterine arteries
were embolized with gelatin sponge particles (not shown).
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imaging at 3 to 6 months were also conducted.

Analysis

We conducted a retrospective review of the patients’
clinical data, pre-operative and post-operative imaging,
uterine artery angiographic findings, embolization details,
and the clinical outcome.

On the angiographic images, we identified abnormalities
of the uterine arteries as well as the presence of
pseudoaneurysm or active contrast extravasation.
Technically successful embolization was defined as complete
occlusion of the target bleeding arteries with no post-
procedural contrast extravasation or opacification of the
uterine artery pseudoaneurysm. Clinical success of UAE was
defined as cessation of vaginal bleeding with no further
related surgical intervention or embolization procedure
required for hemorrhage control.

RESULTS

The patient characteristics and outcomes are summarized
in Table 1.

The pelvic angiography findings were as follows:
hypervascular staining without bleeding focus (n = 5) (Fig.
2); active contrast extravasation from the uterine arteries
(n=2, No. 5 and 7, one from the right and one from the
left uterine artery) (Fig. 1); and a pseudoaneurysm in the
uterus (n =1, No. 4). When correlated to CT images (n = 3)
before UAE, angiographic images were well correlated to CT
images obtained at the same day of UAE in two patients (No.
4 and 7) (Fig. 1). On the contrary, contrast extravasation in
the myomectomy site on CT scans six days before UAE was
not present on angiography in the remaining patient (No. 2)
(Fig. 2).

Gelatin sponge particles were administered in bilateral
uterine arteries in all eight patients and acted as empirical
or therapeutic embolization agents for the various
angiographic findings. NBCA was administered to the target
bleeding uterine arteries in the two patients (No. 5 and
7) (Fig. 1) with active contrast extravasation refractory to
gelatin sponge particles.

Technical success was achieved in all patients (100%)
with completion pelvic angiograms showing total occlusion
of the target bleeding arteries. Clinical success was achieved
in all patients (100%) with successful bleeding control
and symptomatic improvement. The anemia in all patients
was relieved with significant rise of hemoglobin level after
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Table 1. Patient Characteristics and Outcomes
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embolization. One patient (No. 7) suffered from uterine
rupture before the UAE procedure and required further
surgical uterine repair, although hemostasis was achieved
after UAE.

Uterine artery dissection occurred in one patient (No. 1)
as a minor complication. However, the microcatheter could
be negotiated across the dissection and with successful
subsequent embolization. There were no procedure-related
complications in the remaining patients as assessed by
the clinician on follow-up. There was also no pelvic organ
ischemia, neuropathy of the sciatic and perineal nerves or
post-embolization syndrome in any of the study patients.

Normal menstrual cycles were restored in all patients as
documented by the gynecologists during follow-up. Post-
embolization follow-up ultrasound (n = 6), CT (n = 1) and
MRI (n = 1) imaging showed no further deterioration of
pelvic hemorrhage in any of the patients.

DISCUSSION

Surgery with vessel and uterine repair or hysterectomy
has been reported as the definitive treatment for pelvic
bleeding related to myomas and post-myomectomy
complications including spontaneous uterine rupture
with massive hemorrhage (5-7). Emergent UAE has
been determined to be a successful alternative for the
management of postpartum hemorrhage (8-10, 23, 24), but
only a few studies have evaluated its use for the treatment
of post-myomectomy bleeding. Our study showed 100%
technical success with the final angiograms demonstrating
total occlusion of the target bleeding arteries. Clinical
success was achieved in all patients (100%) as successful
bleeding control and symptomatic improvement after UAE.

In previously published studies, UAE has been regarded as
a safe procedure with low complication rates varying from
3% to 9% (25-28). Although UAE can be associated with
various complications, including pelvic organ ischemia,
neuropathy of the sciatic and perineal nerves, and post-
embolization syndrome (29), there was only one case of
uterine artery dissection in our study. It was regarded
as a minor complication as the uterine artery distal to
the dissection could be negotiated with embolization
successfully performed.

The patterns of pelvic angiography findings for post-
myomectomy hemorrhage are not well-described in the
medical literature. In our present study, there were various
pelvic angiography findings, the most common being
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hypervascular staining without bleeding focus, followed

by active contrast extravasation from the uterine artery,
and pseudoaneurysm in uterus. It is worthwhile to note
that uterine pseudoaneurysm can present as a rare but
significant cause of delayed bleeding after myomectomy.
Therefore, it is important to recognize the various patterns
seen in pelvic angiography performed for post-myomectomy
hemorrhage. In particular, it has been shown in our

study that empirical embolization for patients with only
hypervascular staining without bleeding focus will result in
a positive clinical outcome and control of post-operative
bleeding.

Various embolic agents for UAE have been suggested
for controlling bleeding. Absorbable gelatin sponges are
the most commonly administered material as they provide
temporary occlusion of the selectively cannulated arteries
without a major risk of ischemic complications (9, 10).

In our study, gelatin sponges were injected into bilateral
uterine arteries as an empirical or therapeutic measure and
were shown to achieve clinical success in all patients for
the control of post-myomectomy hemorrhage. The use of
NBCA, a permanent liquid embolic agent, was first reported
by Pelage et al. (30) for embolization of pseudoaneurysms
with secondary postpartum hemorrhage. Several other
studies regarding the use of NBCA for controlling bleeding
have subsequently been published (31-34). Patients with
preservation of their fertility following the administration
of NBCA have also been reported (31, 33). Our study patient
with active contrast extravasation also benefited from the
administration of NBCA as hemostasis was achieved without
further intervention. This suggests that NBCA may be a
useful and potent embolic material, not only for postpartum
hemorrhage and uterine artery pseudoaneurysms, but also
for controlling post-myomectomy bleeding. Further studies
will be helpful to ascertain its role in these cases.

Uterine function and fertility is another important
outcome to be determined following UAE. Other studies
have shown that UAE is not detrimental to future fertility
and pregnancies in patients with postpartum hemorrhage
and symptomatic uterine myomas (15, 35, 36). In our
study, menstrual cycles were restored in all patients (100%),
thus suggesting normal uterine function. However, no
fertility data could be obtained in the current study as
some patients did not want further conception following
their surgery.

Our study has several limitations. As a retrospective
study, it has its own inherent limitations. And the sample
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size may not be large enough to generate a statistically
significant conclusion, but such cases are not commonly
seen in clinical practice. The impact on fertility after UAE
for post-myomectomy bleeding is also not evaluated.

In conclusion, UAE was shown to be a safe, minimally
invasive, and effective management option for controlling
post-myomectomy hemorrhage without the need for
hysterectomy, including patients presented with delayed
bleeding. The application of UAE may be extended to the
treatment of other gynecological complications other than

postpartum hemorrhage and symptomatic uterine myomas.
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