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Case Report

Uterine artery embolization for hemorrhage resulting
from second-trimester abortion in women with
scarred uterus: report of two cases
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Abstract: This study was conducted to investigate the effect of uterine artery embolization for the treatment of hem-
orrhage following second-trimester labor induction for women with scarred uterus. Two cases of second-trimester
abortion were retrospectively reviewed, both of which had a history of caesarean delivery and were complicated by
gestational anemia. One was at 18 weeks’ gestation and presented with persistent vaginal bleeding for two months
resulting in relatively large area of blood clot in uterine cavity. The other was at 25 weeks’ gestation with partial
hydatidiform mole and presented with intermittent vaginal bleeding. Both patients presented with continuous and
heavy vaginal bleeding after oral administration of mifepristone for labor induction, with one cervix left unopened,
while the other cervix 3 cm left dilatation, yet felt obstructed by pregnant tissue. Both patients were immediately
treated with uterine artery embolization (UAE). Both patients presented with alleviated hemorrhage and regular
uterine contraction after UAE, followed by smooth induction of labor. No hemorrhage occurred since then during the
follow-up. The results suggest that UAE is safe and effective for the treatment of massive hemorrhage of second-
trimester abortion in women with scarred uterus. It can reduce time period of labor induction and alleviate hemor-
rhage, which not only rescues patients but also avoids cesarean sections and retains fertility for the pregnant.
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Introduction

There exists great risk in labor induction of sec-
ond-trimester pregnant with scarred uterus,
the failure of which may result in massive hem-
orrhage and hysterorrhexis or even cesarean
section that poses a serious threat to the wom-
an’s physical and mental health. Uterine artery
embolization (UAE) is one of the interventions
that could achieve good results in management
of acute obstetrical hemorrhage. In 2014, two
cases of pregnant women with scarred uterus
receiving UAE procedure due to massive hem-
orrhage during second-trimester abortion were
reported in our hospital, and we briefly
described them as follows.

Materials and methods
Clinical information

Two patients were admitted to our hospital in
2014, with one presenting with recurrent vagi-

nal hemorrhage that was refractory to tocolytic
therapy and induction of labor was performed
due to rupture of fetal membranes. The other
was complicated by partial hydatidiform moles
in which large area of grape-like tissues was
seen in the uterine cavity (Table 1).

Case report
Case 1

A 25-year-old female patient was admitted to
our hospital due to 18 weeks of amenorrhea
and two hours of vaginal bleeding. She present-
ed with slight vaginal bleeding at 50 days and
60 days of amenorrhea, which was eliminated
by administration of progesterone and tocolytic
therapy. The vaginal bleeding recurred at 11
weeks of amenorrhea, and she was given mag-
nesium sulphate intermittently as a tocolytic
agent. Such bleeding aggravated accompanied
by abdominal pain two hours before admission.
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Table 1. Baseline characteristics of the two cases

Despite tocolytic magnesi-
um sulfate treatment and

Case 1 Case 2 h ) p )
Age (vears) o5 6 gmostass after adm|§-
. . sion, the symptom of vagi-
Cesarean delivery (times) 1 1 . .

R nal bleeding continued.
Abort'qn (times) e 1 Color doppler ultrasonogra-
Gestational weeks 22 26 phy showed a viable fetus
Hemoglobin level before UAE (g/L) 93 90 with biparietal diameter,
Hemoglobin level after UAE (g/L) 83 81 head and abdominal cir-
Estimated blood loss (ml) 800 1000 cumference measuring 49
Time span from UAE to regular contraction (hours) 5 1 mm, 187 mm and 177 mm,
Time span from UAE to induction of labor (hours) 16 4 respectllvely; posterior pla-
Estimated blood loss during abortion (ml) 100 150 centa with grade one matu-
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rity, and the maxium depth
of amniotic fluid measuring
34 mm. Ultrasonography
also showed a heterogene-
ous and relatively strong
echo with an area of 73
mm x 51 mm on the top of
internal cervical os and
irregular shape, which was
suspected as a blood clot
as it presented a liquid
echo with poor ultrasound
penetration (Figure 1). One
day after, the patient com-
plained translucent vaginal
discharge followed by light
red discharge. Doppler
ultrasound demonstrated
that the amniotic fluid was
reduced to 18 mm in maxi-
mum depth; the area of the
heterogeneous and rela-
tively strong echo between
the bottom of amniotic sac
and internal cervical os
measured 70 mm x 30
mm. These findings high-
lighted the high risk of inev-
itable abortion. Tocolytic
therapy was halted and
induction of labor was con-
ducted by oral administra-
tion of mifepristone every
12 hours, 50 mg a time.
After accumulated 150 mg
administration, the amount
of vaginal bleeding exceed-
ed that of menstrual bleed-

Figure 1. Findings in color doppler ultrasonography of case 1: a heterogeneous
and relatively strong echo with an area of 73.1 mm x 51.8 mm between the
bottom of amniotic sac and internal os with irregular shape, indicating a blood
clot as it presented a liquid echo with poor ultrasound penetration.

ing, accompanied by irregu-
lar uterine contraction.
Gynecologic  examination
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Figure 2. A demised fetus and plenty of moles were induced from uterus,
perceivable vesicle-like tissue with 27 cm x 20 cm x 3 ¢cm in size, of which
the largest vesicle was 0.1 cm to 4 cm in diameter. A 15 cm x 9 cm x 2 cm
placenta tissue was also included. The pathological findings indicated par-
tial hydatidiform mole, and umbilical cord with mucoid degeneration.

suggested a soft cervix, which remained
unchanged, and the orifice of cervix was as
large as the circumference of a finger-tip.
Massive vaginal bleeding continued. With the
informed consent of the patient and her rela-
tives, UAE was immediately performed
accessed via femoral artery of both groins with
contrast agent-enhanced imaging under region-
al anaesthesia. After UAE, vaginal bleeding was
remarkably reduced and the normal frequency
of uterine contractions recovered. Ten hours

14198

later, a dead infant was
induced.

Case 2

A 26-year-old female patient
was admitted to our hospital
due to of intrauterine pregnan-
cy for 25*¢ weeks and diagno-
sis of partial hydatidiform
mole for 2 days. She had inter-
mittent vaginal bleeding from
the 40th day of amenorrhea
and was orally administered
progesterone for tocolytic
therapy. However, the symp-
tom did not alleviate. At 25*
weeks, the 4D color Doppler
ultrasonography demonstrat-
ed a single viable fetus of
breech presentation with bi-
parietal diameter, head and
abdominal circumference me-
asuring 58 mm, 222 mm and
209 mm, respectively; the
fetus was equal to 24+ weeks
gestation with a posterior pla-
centa grade zero maturity; the
fetal heart rate was 149 beats
per minute and amniotic fluid
index was 74 mm. Hetero-
geneous echo with an area of
282 mm x 166 mm x 85 mm
was detected at the left side
of uterine cavity, inside which
multiple anechoic honeycomb
areas of difference sizes as
well as blood flow signals
could be detected, with the
inferior margin extending to
internal cervical os. Still the
patient complained of slight
vaginal bleeding without ab-
dominal pain. Her serum [ subunit of human
chorionic gonadotropin (B-HCG) after admis-
sion was > 200000 mlIU/ml, which was sus-
pected to be a partial hydatidiform mole.
Induction of labor was carried out by oral
administration of mifepristone tablets (50 mg).
Massive vaginal bleeding occurred six hours
later. Then UAE was immediately perfor-
med accessed via femoral artery of both gro-
ins with contrast agent-enhanced ultrasound
under regional anesthesia. Methotrexate (25
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Figure 3. Left (A1) and right (B1) uterine angiography before embolization in case 1; Left (A2) and right (B2) uterine
angiography before embolization in case 2. Enlarged and distorted uterine arteries and enlarged uteruses were
seen in both cases. Left (C1) and right (D1) uterine angiography after embolization in case 1; Left (C2) and right (D2)
uterine angiography after embolization in case 2. The bilateral uterine arteries were completely embolized after UAE
in both cases and the other uterine vessels showed no staining.

mg) was administered by transcather intra-
arterial injection during embolization. The
normal frequency of uterine contractions
returned back two hours after the UAE proce-
dure. Three hours later, a dead female infant
was delivered along with cluster of grape-like
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tissue with intact placenta. Pathological exami-
nation confirmed the diagnosis of partial hyda-
tidiform mole. Immunohistochemically, cell
components showed the following immunore-
actions: CD34 +, Ki-67 10%, P53 40%, P57 +
(Figure 2).

Int J Clin Exp Med 2015;8(8):14196-14202



Uterine artery embolization for second-trimester abortion hemorrhage

UAE procedure

The right femoral artery was punctured in the
inguinal region under regional anesthesia
and the supervision of Digital Subtraction
Angiography (DSA), COBRA catheter was punc-
tured into the bilateral internal iliac artery, and
then negotiated into each uterine artery for
enhanced imaging. We firstly performed 500-
700 micron diameter sodium alginate micro-
sphere and gelatin sponge particle emboliza-
tion then switched to gelfoam embolization for
arterial trunk when blood flow slowed down and
ultimately halted. During embolization, arterial
infusion chemotherapy was performed when
needed. Arteriography revealed that bilateral
uterine arteries were completely embolized. No
staining was observed in the uterus or in
branches of the external iliac artery served as
blood supply for uterus (Figure 3).

Evaluation and follow-up of UAE

Successful hemostasis was achieved in both
cases, and no recurrent bleeding occurred dur-
ing follow-up. Both patients were complicated
with an increased body temperature with one
had reached 39°C. Body temperature reached
37.8°Cin case 2 and decreased to normal after
expectant treatment. Case 1 had recovered her
menstrual cycle and was 12 weeks pregnant
and maintained good conditions for concep-
tion. A B-HCG level maintained at 200 mIU/ml
in case 2 when discharged, and increased one
week later. The chest CT scan demonstrated
multiple pulmonary metastatic lesions in both
lungs. And she was administered with five
courses of vincristine, methotrexate and para-
platin for gestational trophoblastic diseases.
During the last follow-up, the serum B-HCG
level was return to normal and the metastasis
in chest disappeared. The patient recovered
her menstrual cycle three months after the last
course of treatment.

Discussion

Second-trimester is associated with various
complications such as high risks of abortion,
fetal malformation and other diseases. The
delivery of fetus and placenta during induction
of labour is similar to that of term delivery,
whereas second-trimester labor induction has
great risk due to its intrinsic characteristics
including: 1. The progestogen secreted from
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the placenta antagonizes uterine contraction,
meanwhile the villus invade the blood vessels.
The relatively large placenta would cover the
orifice of cervix. Under such circumstances,
recurrent abortion or curettage would cause
placenta accreta, placental adhesion or low-
lying placenta, resulting in massive hemor-
rhage even when cervix orifice was unopened;
2. The lower uterine segment is taking shape
during this period and the cervix is yet to be
mature. With thin and filmy scar tissue, the
muscle fibers of uterus do not have good elas-
ticity. Therefore, when the uterine contraction
becomes strong, the fetus will tend to be deliv-
ered from thin tissues, thus hysterorrhexis may
occur; 3. Fetal head was larger, which would
cause difficulties in curettage that. Adequate
cervical dilation was required for vaginal deliv-
ery; 4. The decidua is relatively insensitive due
to diminished levels of oxytocin and its recep-
tors. Both cases were pathological second-tri-
mester pregnancy with scarred uterus. Both
patients had history of induced abortion. Case
1 was observed to have large area of blood
clot, fetal membrane rupture and hematoncus
beneath placenta, indicating the possibility of
placenta separation. Case 2 was diagnosed
with partial hydatidiform moles in the second-
trimester pregnancy which is a relative rare
case. She had an abnormally high B-HCG level,
and the moles covered an area larger than the
placenta, which was not sufficient to nourish
normal fetal development. Therefore, it led to
intermittent bleeding and smaller amount of
amniotic fluid and high risk of fetal malforma-
tion. Case 2 had higher risk since massive
hemorrhage occurred during induction of labor.
Both cases were administered with mifepris-
tone for induction, while the cervix of case 1
was not open and that of case 2 was opened to
3cm but obstructed by large amount of moles.

Currently, there are various methods regarding
inducing labor for second-trimester with
scarred uterus, without uniform guidelines,
mainly including surgical and drug induction of
labor. Surgical procedure includes hysterotomy
or caesarean section, which could immediately
terminate gestation and control hemorrhage,
but produce severe trauma that would deprive
the fertility and raise the risk of long-term com-
plication in scarred tissues, particularly for sec-
ond-trimester pregnancy. The usual practice
abroad is cervix dilation combined with uterine
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curettage or mifepristone combined with mis-
oprostol [1, 2]. The practices in China include
one or any combination of the following: amni-
on cavity injection of rivanol, mifepristone and
misoprostol, oxytocin induction and water-cyst
induction. The advantage of drug induction of
labor is that it allows vaginal delivery, though
severe hemorrhage might occur and surgical
intervention is required if necessary. Mi-
fepristone could antagonize progestogen and
glucocorticoid and promote release of prosta-
glandin; while misoprostol could stimulate the
uterus and soften the cervix and is more widely
used in induction of labor [3, 4]. Both cases in
our study were in their reproductive year and
had scarred uterus with large area of blood clot
and grape-like tissues. The induction by admin-
istration of rivanol or oxytocin was improper,
and instead, mifepristone and misoprostol
were used.

UAE is characterized by fast control of bleed-
ing, minimal invasion and shorter operation
time, which has been widely applied in the man-
agement of obstetric massive hemorrhage,
especially in cases complicated with placenta
accrete and previa that can significant reduce
cesarean section rate. Previous studies
revealed that UAE had achieved an effective
rate of control and prevention of bleeding more
than 80% [5]. Lia Haddad et al reported a suc-
cessful case employing UAE to treat massive
hemorrhage during induction of labor in sec-
ond-trimester pregnancy [6]. Wang et al dem-
onstrated that the success rate of UAE proce-
dure was almost 100% in non emergency oper-
ations and 88% in emergency operations [7].
The uterine arteries are the major source of
blood supply for uterus. However, in pregnancy,
the source of blood supply for uterus becomes
diverse, a large portion of which are lateral
branches and communicating arteries that vary
in diameter, location and structure, etc.
Therefore, ligature of arterial trunk alone is not
adequate for complete blood control. Imaging
of blood vessels during UAE enables visualiza-
tion of blood supply in internal iliac artery,
external iliac artery, uterine arterial trunk and
lateral branches, thereby facilitating the embo-
lization of blood vessels visually, reducing the
blood supply for the uterus and placenta.
Gelatin sponge particles, polyvinyl alcohol par-
ticles or coils are the three major materials for
embolization. By comparison, gelatin sponge
particles are more easily degraded, which pre-
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vents permanent embolization [8, 9]. The
chemotherapeutic agents injected via cathe-
ters, such as methotrexate and platinum, pro-
duced higher regional concentrations that can
reduce the side effects of intravenous chemo-
therapy. Hypoxic and ischemic damage to the
uterus is reduced and the fetus may have bet-
ter tolerance. Then hemostasis can be
achieved. Both patients had posterior placenta
and were orally administered mifepristone for
induction of labour. However, the cervixes were
not mature and the internal cervical os were
obstructed, resulting in massive hemorrhage.
After UAE, the myometrium and endometrium
were suffering from ischemia and hypoxia and
the release of prostaglandin and endothelin
increased, inducing or promoting uterine con-
traction. For patients complicated with partial
hydatidiform moles, compared with caesarean
sections, vaginal delivery after UAE not only
reduces the activity of trophozoite, but also
reduces metastasis through blood vessels and
has minimal trauma. The time spans from com-
pletion of UAE procedure to regular uterine con-
traction were five hours and one hour for these
two cases, respectively. However, whether UAE
can effectively shorten the duration of induced
labor remains to be explored.

Reported complications after UAE include: 1.
Postembolization syndrome manifested with
fever, abdominal pain, nausea, and vomiting
etc. It usually occurs within seven days after
UAE, which is normal that could be alleviated by
expectant treatment, while possibility of infec-
tionshould be precludedfirstly; 2. Vesicoureteral
and rectal injury which rarely occurs [10, 11]; 3.
Disruption of ovary and fertility [12, 13], endo-
metrial injury, intrauterine adhesion, premature
ovarian failure and amenorrhea, etc. Though
evidence is still controversial, in our study, case
1 became pregnant again and case 2 had
decreased volume of menstrual fluid, whereas
the relationship between UAE and impaired
function of ovary or endometrium remains elu-
sive; 4. Others such as bleeding at puncture
sites, infection, allergy to contrast agent, ves-
sel injury and embolization, etc.

In summary, UAE is an efficient, safe, reliable
and operator-friendly procedure with minimal
trauma in treating hemorrhage of second-tri-
mester labor induction for pregnant with
scarred uterus, which is highly recommended.
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