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ABSTRACT

Uterine fibroid embolization (UFE) is an increasingly popular, minimally invasive
treatment option for women with symptomatic fibroid disease. UFE therapy in qualified
hands is an effective, well-tolerated procedure that offers relief of fibroid symptoms with a
low risk of complications. In the acute postprocedural period, immediate complications
may relate to vascular access, thromboembolic events, infection, and pain management.
Reported major complications include but are not limited to pulmonary embolus, uterine

ischemia, necrosis, sepsis, and death. Non-life-threatening complications include altered

ovarian and sexual function, subcutaneous tissue necrosis, expulsion of fibroid tissue, and

treatment failure. Awareness of the known complications of UFE may allow more rapid
diagnosis and effective therapeutic responses to complications when they occur.
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Objectives: Upon completion of this article, the reader should be able to discuss the avoidance, detection, and management of both
procedural and delayed complications associated with uterine fibroid embolization.
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Uterine fibroid embolization (UFE) is an in-
creasingly popular minimally invasive treatment option
for women with symptomatic fibroid disease. UFE
therapy in qualified hands is an effective, well-tolerated
procedure that offers relief of fibroid symptoms with a
low risk of complications. The Society of Interventional
Radiology Reporting Standards for Uterine Artery
Embolization for the Treatment of Uterine Leiomyo-
mata recommends that complications be categorized as
related to: “angiography, pelvic infection, ischemia,

post-embolization syndrome (prolonged admission, re-
admission, or escalation of care), ovarian failure, sexual
dysfunction, fibroid tissue passage requiring interven-
tion, non-gynecologic embolization (bowel, buttock,
nerves, etc.), radiation injury, adverse drug reaction,
pulmonary embolism, and other.” Complications are
further defined as minor or major events within each
category1 with major events resulting in an unplanned
increased level of care or prolonged hospitalization.
Overall, major complications typically occur in fewer
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than 4% of patients and minor complications occur in
fewer than 23%.

ACUTE COMPLICATIONS

In the acute postprocedural period, immediate compli-
cations may relate to vascular access, thromboembolic
events, infection, and pain management. Most peripro-
cedural complications are nonspecific to UFE and relate
to vascular access and/or contrast agent use. These
complications include arterial dissection, pseudoaneur-
ysm, lower extremity emboli, puncture site hematoma,
contrast allergy, contrast nephropathy, nerve injury, and
infection.

An increased number of major access site com-
plications were reported by Wagner et al associated
with the use of suture-mediated closure devices
(SMCDs) versus manual compression in the young
female population undergoing uterine artery emboliza-
tion (UAE).2 Sprouse et al noted an increased incidence
of arterial infections with the use of percutaneous
SMCDs.? In a more recent prospective study of 342
consecutive UFE patients treated with SMCDs, no
major complications (including infection) were re-
ported with minor complications including small hem-
atomas (1%) and anteromedial thigh pain (21%).* The
incidence of access site infection as reported by Sprouse
et al’ may theoretically be less likely with the use of
synthetic monofilaments versus braided vicryl sutures in
SMCD equipment.

Inadequate acute pain management may result in
the readmission of some patients for pain control. Post-
embolization syndrome is a well-described phenomenon
consisting of pain, fever, nausea, leukocytosis, and occa-
sionally malaise.’ Early identification of patients with
infection or uterine necrosis during the immediate post-
embolization period is challenging. Triage of these pa-
tients may be facilitated by the use of contrast-enhanced
magnetic resonance imaging (MRI)® especially in pa-
tients with comparison pre-procedural MR imaging.

THROMBOEMBOLIC EVENTS

Reported major complications include but are not lim-
ited to pulmonary embolus, uterine ischemia, necrosis,
sepsis, and death. The period of immobility required
after UFE is typically short but may place the patient at
risk for deep venous thrombosis and pulmonary embolus,
especially patients with venous compression by an en-
larged fibroid uterus and an extended hospital stay
resulting from complications. Such patients may benefit
from daily subcutaneous heparin injections. Spies et al
reported a pulmonary embolus as a single major com-
plication in a series of 200 consecutive paltients,8 and that
patient was successfully treated with therapeutic anti-
coagulation.

UTERINE INFECTION

Endometritis and sepsis are rare complications associ-
ated with UFE. In a series of 414 patients who had
UAE for fibroids, five intrauterine infections occurred
requiring intravenous antibiotics or surgery (1.2%).” In
the acute phase following UFE, fever and leukocytosis
associated with postembolization syndrome may be in-
distinguishable from infection, and extended hospital
stay with prophylactic intravenous antibiotics may be
warranted. Delayed superinfection of necrotic, dominant
fibroids has been described weeks to months after UFE
in case reports, occasionally resulting in sepsis and
requiring myomectomy or hysterectomy. In Fig. 1,
marked heterogeneous contrast-enhancement obscures
the uterine anatomy and is suggestive of infection.
Early recognition of infection and appropriate antibiotic
treatment may result in fewer patients undergoing
precautionary hysterectomy. Reimaging with contrast-
enhanced MRI may show abscess formation or obstruc-
tion of the cervical os by necrotic material.

UTERINE ISCHEMIA

The goal of uterine fibroid embolization is to cause
ischemia and necrosis of fibroids while preserving the
uterus. In patients with worsening pain, close interval
clinical and MRI follow-up is recommended to avoid
the morbidity associated with sepsis and emergent
hysterectomy.

In Fig. 2, initial post-contrast-enhanced images
reveal only a thin edge of peripheral enhancement
suggestive of global ischemia with the patient at risk of
uterine necrosis. Subsequent images reveal increased
perfusion of the myometrium, decrease in postproce-
dural edema, decrease in uterine size, and lack of
enhancement in the targeted fibroids.

UTERINE NECROSIS
Uterine necrosis is a rare, major complication associated
with UFE that if not aggressively treated can result
in sepsis and death. Gabriel et al reported the utility
of contrast-enhanced pelvic MRI in detecting uterine
necrosis following UAE for fibroids.®

Fig. 3 shows a large submucosal fibroid and
diffuse uterine necrosis. A sagittal T1-weighted gra-
dient-echo image after administration of intravenous
contrast material revealed marked hypoperfusion within
the entire uterus, suggestive of uterine necrosis. An
urgent hysterectomy was performed in this patient
with the resulting correlative path specimen shown.

DEATH
At least three deaths are documented in the literature
associated with UFE. One death occurred secondary to a
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A

Figure 1
heterogeneous enhancement obscuring the uterine anatomy.

large pulmonary embolus' and two deaths resulted
from uterine necrosis and sepsis with multiorgan system
failure.'"2

SOFT TISSUE NECROSIS

Nontarget embolization in one patient resulted in labial
necrosis associated with ovarian failure and unilateral
deep buttock pain.13 Dietz et al describe a case of full-
thickness buttock necrosis from presumed misemboliza-
tion requiring surgical debridement and secondary heal-
ing over the subsequent 14 weeks."* These major
complications can be avoided by careful fluoroscopic
monitoring of particle injections throughout the UFE
procedure to detect the first signs of cessation of flow and
prevent retrograde reflux into other branches of the
anterior division of the internal iliac artery.

EXPULSION OF FIBROID TISSUE

Expulsion or discharge of small tissue fragments and
necrotic material is a common minor complication of
UFE, occurring in 2.5% of patients from a study of 400
consecutive UFE pzltients.15 Although sloughed fibroid
tissue typically occurs after UFE in the first year, delayed
reports of tissue passage have been reported as late as
50 months.!® Clinically, sloughing and expulsion of
fibroids may be accompanied by abdominal pain and
fever, particularly when secondary infection occurs. A
major complication occurs when an infarcted fibroid
persists partially exposed through the cervix—a nidus

B

(A) Sagittal T2-weighted MRI shows a large submucosal fibroid; (B) sagittal T2 postcontrast image with marked

for infection that may lead to endometritis. Patients
presenting with this problem are admitted to the hospi-
tal and provided immediate supportive care including
intravenous fluids and antibiotics. In addition, the first-
line therapeutic intervention is hysteroscopic removal,
and in severe cases when this treatment fails, hysterec-
tomy may be required. Fig. 4 shows a prolapsing necrotic
rim enhancing fibroid.

Delayed onset of uterine hemorrhage requiring
emergency hysterectomy was reported in a patient

1 month after UFE.Y”

CHRONIC VAGINAL DISCHARGE

Chronic vaginal discharge following UFE often results
when a small communication forms between an in-
farcted, superficial fibroid and the endometrial cavity.
In one study, 94% of patients’ symptoms related to
chronic vaginal discharge resolved spontaneously; hys-

. . . .7
teroscopic resection of the cavity was usually curative. 8

OVARIAN AND SEXUAL DYSFUNCTION

Amenorrhea, both transient and permanent, has been
reported as a complication associated with UFE. Perma-
nent amenorrhea may result from nontarget emboliza-
tion of the ovaries with resulting ovarian dysfunction,
or secondary to endometrial atrophy.' Chrisman et al
reported a higher incidence of ovarian dysfunction and
failure in women undergoing UFE over 45 years of

age.20 In recently published data from the FIBROID
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Figure 2 Severe uterine ischemia with recovery. (A) Preoperative sagittal T1 post-gadolinium-contrast administration. (B)
Postoperative day 1: near complete loss of enhancement of the fibroids with a thin enhancing rim of endometrial uterine
wall concerning for early necrosis (C). Postoperative day 3: follow-up shows slight internal increased uterine perfusion. (D)
Postoperative day 7: continued interval improvement of uterine perfusion following the administration of gadolinium.
(E) Postoperative day 21: slight decrease in overall size of the uterus with shrinking necrotic fibroids and interval increase in

uterine enhancement.

Registry, 7.3% of patients undergoing UFE developed
amenorrhea with 86% of these patients 45 years of age
or older.”?

A case of transient ovarian failure in a 49-year-old
woman was reported by Amato and Roberts 3 months
following UFE.?? In this patient who had developed
amenorrhea, menses returned 7 months after emboliza-
tion and her elevated serum follicle stimulating hormone
level returned to normal.*

Loss of ability to achieve orgasm, both internal and
clitoral, was reported by Lai et al in a 41-year-old woman
6 days after UFE.» By her 6-month follow up, she
reported an improvement in her pelvic pain, increase in
energy and libido, and had regained the ability to achieve
clitoral orgasm while her inability to achieve internal
orgasm persisted. This finding may relate to nontarget
embolization of cervicovaginal arterial branches.

TREATMENT FAILURE

Possible causes of failure of treatment include incom-
plete embolization, arterial spasm, recanalization of the
arteries, prominent nonuterine artery collateral supply
(often from the ovarian arteries®*), and persistent effects
of gonadotropin agonists such as leuprolide. Patients
presenting with treatment failure often have imaging
findings demonstrating regrowth of fibroids or residual
viable fibroid. Persistent pain after UFE is sometimes
seen in patients with sloughing fibroid material, and
careful follow up is essential to detect signs of super-
imposed endometritis. In patients with prior pelvic
surgery, tubo-ovarian pathology, and/or fundal fibroids,
Pelage et al recommended flush aortography with pos-
sible superselective catheterization to evaluate for sig-
nificant contributory flow from the ovarian arteries

during UFE.?



COMPLICATIONS OF UTERINE FIBROID EMBOLIZATION/SCHIRF ET AL

147

Figure 3 (A-C) Uterine necrosis. (C) Gross pathological speci-
1 men following urgent hysterectomy.

Recent 5-year follow-up data from a prospective
study of 200 consecutive patients who had undergone
UFE by Spies et al found that although a majority
of patients experienced persistent symptom relief, there
was a 25% chance of failure with loss of symptom
control.* Failure was defined as “subsequent hysterec-
tomy, definitive myomectomy, repeat embolization, or
failure of symptom improvement at the patient’s final
follow—up."26

COMPLICATIONS OF SUBSEQUENT
PREGNANCY

Theoretically, one would expect that the findings such as
persistent necrotic fibroids observed on imaging studies
after UFE would lead to complications of subsequent
pregnancies, and this procedure is still not recommended
for patients intending to become pregnant. Though only
limited studies have evaluated complications associated
with pregnancy after UFE, one of the largest studies of
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A

Figure 4 Prolapsing fibroid seen on (A) pre- and (B) postcontrast sagittal T2 images.

26 completed pregnancies by Carpenter and Walker
showed only an increased rate of cesarean section in
this population. When the advanced age and demo-
graphics of these patients was considered, no other
obstetric risk associated with these pregnancies was
observed.?’

CONCLUSION

UFE is a safe alternative to surgical myomectomy,
resulting in shorter hospital stay, fewer and less severe
adverse events, and similar rates of technical and clinical
success. Awareness of the known complications of UFE
may allow more rapid diagnosis and effective therapeutic

responses to complications when they occur.
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