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Abstract

internal iliac artery balloon occlusion (IIABOC).

Background: The study was designed to compare the role of infrarenal aortic artery balloon occlusion (IAABC) with

Methods: One hundred seventy-four cases with placenta accreta were retrospectively analyzed.74 cases who had
IAABC were in group A, while the others who had IIABOC were in group B.

Results: Amount of estimated blood loss (EBL), the rate of major blood loss, the rate of blood transfusion and uterine
packing, length of hospitalization were not different in both groups. The rate of uterine artery embolization (UAE), balloon
occlusion time, operation time and fetus radiation dose in group A were less than those in group B.

Conclusions: IAABC resulted in better clinical outcomes than IIABOC.
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Background

The morbidly adherent placenta is one of the serious com-
plications of pregnancy, resulted in massive hemorrhage,
hysterectomy, and perinatal maternal-fetal death [1, 2]. Its
incidence has increased rapidly due to the increased rate
of cesarean delivery in the past decades [3]. Morbidly
adherent placenta could be divided into three types:
placenta accreta, increta, and percreta according to in-
vasion depth of placental villi in uterine myometrium [4].
In most published literature, the term “placenta accreta” is
used as a general term for all the three types. However,
perinatal outcomes vary a lot in these types. In order to
increase the study’s accuracy, our study only included
patients with placenta accreta, excluding those with pla-
centa increta, and percreta. In particular, placenta accreta
refers that placental villi attaches to uterine myometrium
or invades superficial uterine myometrium.

Since prophylactic placement of endovascular balloon
is introduced in 1979, it has become a popular technique
in the treatment of morbidly adherent placenta. There
are mainly infrarenal abdominal aorta artery’s, common
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iliac arteries’ and internal iliac arteries’ balloon according
to the balloon’s position [5, 6]. Interventional skills have
been applied in our hospital since 2013 and have been
applied widely in clinical practice now. According to
previous literature, there is no definite conclusion about
the comparison between IAABC and IIABOC, therefore,
our study is designed to compare their efficacy, in order
to provide evidence for obstetrics when dealing with
patients with placenta accreta.

Methods

This was a retrospective observational study conducted
in Chengdu women and children’s central hospital.
Clinical data from Jan 2013 to Oct 2017 was extracted
from the electronic database, after obtaining approval of
the Ethics Committee. Written consents for data to be
used in scientific research were also acquired from
patients before operation.

The inclusion criteria consisted of the following items:
diagnosis of placenta accreta, gestational age (GA) >34
weeks, and prophylactic IAABC and IIABOC performed.
The exclusion criteria were emergency cesarean section
and abnormal coagulation function. Only cases of placenta
accreta were included in our study, not containing
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placenta increta or percreta. Diagnosis of placenta accreta
in our study was made based on the image of ultrasono-
graphy (a loss of clear zone and bridging vessels [7]) or
MRI (thinning or irregularity of myometrium subjacent to
and contiguous with placenta without transmural exten-
sion of placenta [8]), and clinical findings (placenta
adheres to myometrium but do not invade myometrium)
during operation.

Included cases were divided into two groups. Patients
who had prophylactic IAABC were in group A, while
patients who had prophylactic IABOC were in group
B.A comprehensive evaluation and multidisciplinary
treatment plan was made by interventional doctors,
anesthetist, obstetrician, and pediatrics in both groups.

Prophylactic infrarenal abdominal aorta occlusion

Prior to balloon occlusion, angiography of the abdominal
aorta was performed. After local anesthesia, an 8-F
sheath was inserted from the right femoral artery using
the seldinger technique. Then, A10-F occlusion balloon
catheter (18*40 mm, PTA, ATLAS) was placed in the
aorta with its tip under the level of the renal artery
(Fig. 1). Accurate placement of the balloon was angio-
graphically confirmed with a contrast agent. The balloon
was inflated with saline until the patient’s pulse and oxy-
gen saturation on great toe could not be detected.
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Fig. 1 shows that balloon catheter (1840 mm, PTA, ATLAS) was
placed in the aorta with its tip under the level of renal artery
.
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During the cesarean section, the aortic balloon was
inflated 5 min and deflated 1 min alternately.

Prophylactic internal iliac artery occlusion

After local anesthesia, a 6-French sheath was inserted
from both femoral arteries. Dual-chamber balloon cathe-
ters (8—10 mm*10 cm, PTA-5, cook) were inserted after
crossing common iliac artery’s bifurcation. Contrast
medium was injected to outline.

the internal iliac arteries. After both balloons were
placed in internal iliac arteries (Fig. 2), the balloons were
inflated with saline to see if it was effective. During the
cesarean section, internal iliac balloons were inflated all
the time until hemostasis was attained.

The following procedures were similar in both groups.
The placenta was removed manually as far as possible.
Conventional skills such as uterine contraction, intra-
uterine packing (intrauterine packing with ribbon gauze
and intrauterine packing with the water-filled balloon),
and hysterectomy would be performed if necessary.
After obtaining hemostasis, balloons would be extracted.
If bleeding continued after skin suture, UAE with
absorbable gelatin sponge (710-1000 pm particles, Alicon
Pharm, Hangzhou, China) would be performed (Fig. 3). Low

Fig. 2 shows balloon of the right internal iliac artery was inflated to
block blood flow, while the left uterine artery was thicker and some
contrast medium overflowed which indicated it was bleeding after

balloon deflated
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Fig. 3 shows that UAE was performed in tortuous and thickened
uterine arteries of the right side in angiography

\

molecular weight heparin (LMWH) was given (5000 U,
qd *3 days) in both groups.

Blood loss was estimated by weighing surgical pads
and by measuring the amount blood loss in the suction
jar. Balloon occlusion time was the summation of inter-
mittent time. Major blood loss referred that the volume
of blood loss was more than 2000 ml. Postoperative
complication mainly included thrombus, fever, and pain.
The primary outcome was the amount of EBL, the rate
of major blood loss and blood transfusion, occlusion
time, radiation dose, operation time, the rate of uterine
packing, the rate of UAE and length of hospitalization.

IBM SPSS Statistics for Windows, Version 19.0
was used for data analysis. Shapiro-Wilks test was
used to test variables’ normality. Independent T-test

Table 1 Maternal characteristic comparison of both groups
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or Mann—Whitney U test was used according to variables’
distribution. P < 0.05 indicated a significant difference.

Results

There were 215 patients of placenta accreta from Oct
2013 to Oct 2017 in our hospital. Twenty cases were
excluded because they did not receive any interventional
skills and 21 cases were excluded because of emergency
cesarean section. Finally, there were 174 patients in-
cluded in our study. Seventy-four cases were assigned in
group A, while the others in group B. Prophylactic
placement of endovascular balloon were technically
successful in all patients. All patients delivered babies by
cesarean section.

All variables in both groups were not normally distri-
buted. As a result, the two groups were similar in terms
of age, gravidity history, the number of previous
cesarean section, the time interval between last cesarean
section and this one, rate of complete placenta previa,
GA at delivery, neonatal weight and fetus position
(Table 1). When it came to outcomes, EBL was not
significantly different in both groups [600(300-2500) ml
vs 600(300-2500) ml]. The rate of major blood loss, the
rate of blood transfusion and uterine packing, and length
of hospitalization were also not different in both groups.
However, the rate of UAE, balloon occlusion time,
operation time and fetus radiation dose in group A were
less than those in group B (Table 2). Volume of erythro-
cyte concentrate transfusion varied from 0 to 6U in
group A, and from 0 to 155U in group B,while volume
of fresh frozen plasma varied from 0 to 600 ml in group
A, and from 0 to 1400 ml in group B. Five cases suffered
fever and ten cases suffered pelvic pain in group A,
while seven cases and 12 cases suffered fever and pelvic
pain in group B respectively. There was no case of hyster-
ectomy in our study. No organ damage and interventional
skills-related complications occurred in both groups.

Discussion

Intra-operatively, we observed significantly reduced
bleeding in the surgical field during occlusion of the
aorta/internal iliac artery, thus subjectively confirming
the efficacy of our radiological technique. Previous studies
also noted that prophylactic IAABC was effective in

Age Gravidity ~ Previous cesarean  Time Rate of complete  Gestational age at  Neonatal Rate of
(years old)  (times) section (times) interval®  placenta previa(%) delivery (weeks) weight (g) fetus head
(years) presentation (%)
Group A 31 (21-44) 4 (2-10) 2 (1-3) 6(3-17) 45 36.43(34.86-37.86) 2870(1530-4500) 80
Group B 32 (23-49) 4 (1-9) 2 (1-4) 6(2-18) 36 36.57(3457-3743) 2810(2000-4150) 76
P(exact Sig)  0.14 0.21 0.3 0.89 0.28 0.28 0.76 0.58

“a" refers to time interval between last cesarean section and this pregnancy
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Table 2 Outcomes comparison of both groups
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EBL (ml) Rate of Rate of Occlusion  Radiation Operation  Rate of Rate of uterine Rate of UAE (%) Length of
major blood time (min) dose time (min)  uterine packing with hospitalization
blood loss  transfusion (MmGy) packing (%) water-filled (days)

(%) (%) balloon (%)
Group A 600 4 15 18(8-29) 185 (1-29) 40(335-65) 68 46 23 5(2-24)

(300-2500)

Group B 600(300-2500) 5 16 25(13-30)  25(18-31) 45(35-75) 60 40 47 5(4-11)
P(exact Sig) 0316 0.498 0.838 <0.001 <0.001 <0.001 034 0443 0.02 0.652

EBL estimated blood loss, UAE uterine artery embolization

controlling hemorrhage in placenta accrete [9-12]. As to
prophylactic IIABOC, some authors had concluded it was
effective in reducing blood loss and rate of hysterectomy
in patients with placenta accrete [13-16], while some
other literature had opposite conclusions [17-19]. When
it came to the comparison of both technique, there were
few literatures published. Yan-Li Wang had made a
non-randomised prospective study which enrolled 57
patients in IAABC group and 48 cases in IIABOC group.
It was found that IAABC had better results with less
amount of EBL, less blood transfusion, balloon occlusion
time and radiation dose [20]. In our study, IAABC also
resulted in better results than IIABOC apart from the
amount of EBL. The difference between our study and

Fig. 4 shows bilateral ovarian arteries are interlinked with the
uterine arteries and image of collateral vessels

previous studies may have resulted from different sample
and different technique. Our study only included patients
with placenta accreta, not containing placenta increta and
percreta, but previous studies included patients with
placenta accreta, increta, and percreta. In addition, the
balloon had a fixed diameter in our study, while the bal-
loons in some previous literature had a variable diameter.

Another interesting result in our study was that the
rate of UAE in group A was less than that in group B.
The possible explanation may be collateral circulation
(Fig. 4) [21]. On one hand, collateral vessels continued
to provide blood supply to the pelvic organs after occlu-
sion of internal iliac arteries. On the other hand, ab-
dominal aorta had blocked the blood supply of most
collateral vessels. During operation, it was easier for ob-
stetricians to suture bleeding spot or vessel ends in sites
where the placenta was attached in a bloodless surgical
field. In addition, because occlusion balloon of the aorta
was inflated 5 min and deflated 1 min alternately, it was
easy to find out bleeding spot, which resulted in a higher
rate of thorough hemostasis.

In our study, fetal radiation dose was lower in group A
compared to that in group B. In IIABOC, two sets of
sheaths and balloons were needed to cross abdominal
bifurcation to reach contralateral internal iliac arteries.
In contrast, IAABC required only one sheath and bal-
loon insertion, without crossing abdominal bifurcation
[21, 22]. Moreover, the aorta is thicker than the inner
iliac arteries, which makes it easier to place a balloon.

Occlusion time should be as short as possible to avoid
thrombotic complications [23]. There were no interven-
tional skills-related complications in all cases in our
study. The reason may be as follows. (1) Balloons in
both groups had a fixed size which would not be exces-
sively extended. (2) Occlusion time was relatively short
in both groups, both less than 30 min. (3) The saline in
balloons was extracted slowly in both groups. (4)
LMWH was given for 3 days.

The strengths of our study are as follows. (1) Our hos-
pital is one of the largest special hospitals of obstetrician
and gynecology in China which have enough patients
with placenta accreta. It is also one of the earliest to
introduce intervention skills in the treatment of placenta



Mei et al. BMC Pregnancy and Childbirth (2019) 19:147

accreta in China. (2) It only includes patients with
placenta accreta which increases the accuracy. (3) The
same protocol is performed for all patients, thus redu-
cing potential operator-dependent bias. The limitation of
this study includes the following items. Firstly, it is
observational and retrospective. Secondly, the definition
of placenta accreta in our study differed from that in
previous studies, therefore, the comparison between
them should be treated cautiously. Thirdly, diagnosis of
placenta accreta in our study is based on clinical findings
and ultrasound imaging or magnetic resonance imaging
(MRI) which may cause selection bias [24].

Conclusions

In conclusion, prophylactic infrarenal aortic artery balloon
occlusion is a better way for patients with placenta accrete
than prophylactic internal iliac artery balloon occlusion.
However, prospective studies is needed to compare the
efficacy and safety of different technologies, and the in-
fluence of radiation on fetus should be followed up for a
long time.
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