
Journal of Interventional Medicine 2 (2019) 113–117
HOSTED BY Contents lists available at ScienceDirect

Journal of Interventional Medicine

journal homepage: www.keaipublishing.com/cn/journals/journal-of-interventional-medicine/
Application of abdominal aortic balloon occlusion followed by uterine
artery embolization for the treatment of pernicious placenta previa
complicated with placenta accreta during cesarean section

Yanli Wang a, Guohao Huang a, Tian Jiang b, Xinwei Han a,*

a Department of Interventional Radiology, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, 450052, China
b Department of Radiology, Henan Provincial People’s Hospital, Department of Radiology of Central China Fuwai Hospital, Central China Fuwai Hospital of Zhengzhou
University, Zhengzhou, Henan, 450003, China
A R T I C L E I N F O

Keywords:
Pernicious placenta previa
Placenta accreta
Abdominal aorta
Balloon
Uterine artery
Embolism
* Corresponding author.
E-mail addresses: jiangtianyishui@163.com (Y. W

https://doi.org/10.1016/j.jimed.2019.09.010

Available online 14 September 2019
2096-3602/Copyright © 2019 Shanghai Journal of
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/
A B S T R A C T

Objective: This study aimed to investigate the clinical effects of abdominal aortic balloon occlusion followed by
uterine artery embolization for the treatment of pernicious placenta previa complicated with placenta accreta
during cesarean section.
Methods: We performed a retrospective analysis of the clinical data for 623 patients who experienced pernicious
placenta previa complicated with placenta accreta and received treatment in our hospital from January 2013 to
January 2019. All patients underwent abdominal aortic balloon occlusion before their cesarean section. Seventy-
eight patients received bilateral uterine artery embolization, and among them, placenta accreta was found at the
opening of the cervix in 13 patients. Due to suturing difficulty after the removal of the placenta, gauze packing
was used to temporarily compress the hemorrhage. As soon as the uterus was sutured, emergent bilateral uterine
artery embolization was performed. Active bleeding was noted in the remaining 65 patients when the lower part
of the uterus was pressed after the placenta was removed and the uterus was sutured, therefor, bilateral uterine
artery embolization was performed urgently.
Results: Of the 623 patients, 545 patients underwent only abdominal aortic balloon occlusion and 78 patients
underwent additional emergent bilateral uterine artery embolization due to hemorrhaging during or after their
cesarean section. No hysterectomies were performed. In the 78 patients, the amount of bleeding was 800-3,200ml
with an average of 1,650ml during the operation; the volume of blood transfused was 360-1,750ml (average:
960ml). The fetal fluoroscopy time was 3–8 s (average: 5 s). The dose of radiation exposure was (4.2� 2.9) mGy.
Fetal appearance, pulse, grimace, activity, and respiration (Apgar) score were normal. No serious complications
were observed during or after the operation in the follow-up visits. Conclusion: For patients with pernicious
placenta previa complicated with placenta accreta who experience active bleeding after cesarean section and
abdominal aortic balloon occlusion, bilateral uterine artery embolization can effectively reduce blood loss and
requirement of blood transfusion during the operation, and lowers the risk of hysterectomy.
The placenta previa that occurs after cesarean section is called
dangerous placenta previa.1 With the liberalization of the policy of sec-
ond birth in China, the proportion of women with a history of cesarean
section has increased significantly, and the incidence of pernicious
placenta previa has increased yearly.2 During cesarean section, 90% of
the patients experience intra-operative bleeding more than 3,000ml,
10% more than 10,000ml,3 and some patients had to received hyster-
ectomies to preserve the life of the parturient and fetus. In recent years,
cesarean section combined with abdominal aortic balloon occlusion can
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effectively reduce the amount of intraoperative bleeding and reduce the
rate of subsequent hysterectomies.4,5 However, active bleeding is still
observed after abdominal aortic balloon occlusion in some patients. In
this study, we performed a retrospective analysis of 623 patients who
experienced pernicious placenta previa complicated with placenta
accreta and received treatment in our hospital from January 2013 to
January 2019. All patients underwent abdominal aortic balloon occlu-
sion before their cesarean section, which effectively reduced the amount
of intraoperative bleeding, number of transfusions, and the risk of
(X. Han).
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hysterectomy.

Materials and methods

General data

From January 2013 to January 2019, 623 patients with pernicious
placenta previa complicated with placenta accreta were enrolled at our
hospital. All patients were diagnosed with pernicious placenta previa
complicated with placenta accreta by color Doppler ultrasound and
magnetic resonance imaging (MRI) before their operations (Fig. 1). The
gestational age was more than 28 weeks. All patients agreed to cesarean
section combined with abdominal aortic balloon occlusion. The
abdominal aortic balloon catheter was temporarily blocked in 623 pa-
tients, and the fetuses were delivered uneventfully in all patients. No
massive bleeding occurred during or after the operation in 545 patients.
Seventy-eight patients underwent emergency sequential uterine artery
embolism due to intraoperative or postoperative bleeding which suc-
cessfully preserved the uterus. The mean age of the 78 patients was
(30.6� 4.5) years, all with single fetuses and with an average of 4
pregnancies and 1 to 2 births. All parturients had a history of multiple
pregnancies and one or more cesarean sections with the infant’s, average
gestational age of 36 weeks.

Methods

Of the 623 patients, the procedures for 363 cases were performed in
an interventional operating room with digital subtraction angiography
machine (Artis zeego, Germany); the patients were then sent to the
Fig. 1. In placenta previa complicated with placenta accreta, the boundary
between the placenta and the myometrium is unclear.
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obstetrical operating room setup for the cesarean section combined with
balloon occlusion. The procedures for 260 cases were performed in the
compound operating room of our hospital equipped with a digital sub-
traction angiography (DSA) machine (Philips Allura Xper FD20,
Holland). A finger oximeter was placed on the right big toe of each pa-
tient before her surgery to determine whether the balloon catheter had
effectively blocked the abdominal aorta according to the indices of blood
oxygen and heart rate during the surgery. Prior to the cesarean section,
the right thigh artery was punctured under local anesthesia and a 7/8-Fr
vascular sheath was inserted. A guide wire and balloon catheter were
introduced through the sheath (Bard peripheral Vascular, Inc. along
guide wire USA), and, under fluoroscopy, placed in the abdominal aorta
with the main body of the balloon located at the level of the chest
(thoracic 12 and lumbar 1) (Fig. 2).

After the obstetrician cut the umbilical cord of the fetus, the inter-
ventional doctor immediately filled the balloon with saline to block the
abdominal aortic artery, and monitored the balloon occlusion index to
ensure that the blood oxygen of both toes decreased slowly to 0, blood
oxygen curve was flat, and the heart rate gradually cannot be monitored.
The obstetrician peeled the placenta at the same time, and balloon
inflation time was selected according to the intraoperative placental
detachment. Each inflation time did not exceed 15min. If necessary, the
balloon was completely released for 1min. The balloon was re-inflated,
and the total inflation time did not exceed 45min. If a placental accre-
tion of the cervix was found during the surgery, gauze pads were utilized
to temporarily compress and stop the bleeding, and an emergency
sequential uterine artery embolism was performed after suturing the
uterus. At the end of the placental peeling, the placenta and myometrium
were sutured. If after the suturing the uterine incision, active bleeding
was still observed on pressing the floor of uterus, then the balloon was
Fig. 2. The balloon was inflated to occlude the abdominal aorta.
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withdrawn, and bilateral uterine arteriography was performed by a 5-Fr
Cobra catheter through the sheath. Gelatin sponge particles
(350~560 μm) were used to plug the bilateral uterine arteries, and if
necessary, an internal iliac artery and / or ovarian artery embolism was
performed to control the bleeding. If the above methods could not
effectively control the active bleeding, hysterectomy was performed.
After the obstetrician sutured the skin incision, the vaginal packing was
removed, arterial sheath was pulled out, and puncture point was
bandaged using a pressure of the pressure device.
Indicators and follow-up

The main outcome measures were: placental implantations, total
intra-operative bleeding, transfusions, fetal acceptance of radiation,
appearance, pulse, grimace, activity, and respiration (Apgar) scores, and
intra- and post-operative complications. The volume method and
weighing method were used to calculate the total amount of bleed loss.
The time and dose of X-ray radiation received by the fetus were estimated
according to the digital subtraction angiography (DSA) procedure rec-
ommendations for exposure time and location during balloon implanta-
tion. Four hours after the surgery, the pressure bandage was removed and
bedside color Doppler ultrasound examinations of the lower extremities
showed that there were no arterial or venous thromboses, arteriovenous
fistulas, pseudoaneurysms, or other related complications. Within 7 days
after the surgery, the movements of the lower extremities, sensation in
and pulsatility of the dorsalis pedis artery, fever, abnormal pain and other
symptoms were recorded.
Fig. 3. The distal branch of the uterine artery is tortuous and has obvious
abnormal staining.
Statistical analysis

The statistical analyses were processed using SPSS19.0 statistical
software. The measurement data of normal distribution were represented
by x� s, and the counting data were represented by frequencies and rate.

Results

In 623 cesarean section cases, the abdominal aortic balloon catheter
was temporarily blocked and the fetus was delivered uneventfully.
Among them, 545 patients had no massive bleeding during or after the
surgery, and no uterine artery embolisms were performed. Seventy-eight
patients underwent emergency sequential uterine artery embolism due to
intraoperative or postoperative bleeding. Of these 78 patients, 13 were
found to have placental accretions of their cervixes during surgery, and it
was not possible to suture, or to prevent their bleeding by temporarily
applying pressure to the gauze packing. The other 65 patients were
treated with bilateral uterine artery embolisms after suturing the uterus
and compressing the uterine floor to assess for further bleeding. Bilateral
uterine artery embolisms were performed because of active bleeding, and
typical cases are shown in (Figs. 3 and 4).

The intra-operative bleeding volume for the 78 patients was less than
1,000ml for 27 patients, 1,000–3,000ml for 32 patients, and more than
3,000ml for 19 patients. The average bleeding volume was 1,650ml. The
volume of bleed transfused each time was 960ml. The time for fetal
fluoroscopy was 3–8 s, with an average of 5 s, and the amount of radia-
tion received was (4.2� 2.9) mGy. Seventy-eight infants were success-
fully delivered with normal Apgar scores.

During the follow-up period, 78 patients had no complications such as
renal insufficiency and/or ectopic embolism. Five cases had thromboses
of the artery of right thigh, which may have been related to the state of
hypercoagulability during pregnancy, balloon injuries of the intima and
other factors. With treatment, blood-flow was re-established. Within 3
days after the surgery, 67 cases of post-embolism syndrome, mainly
manifested as lower abdominal distension, pain and fever, were noted,
which were all resolved with one week by using analgesics, antipyretics
and other symptomatic treatment.
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Discussion

With the increase of cesarean section rates, the incidence of placental
accreta has increased significantly.6 Studies have shown that color
Doppler ultrasound7 is the first choice for the diagnosis of this disease,
and an MRI can improve the accuracy of the diagnosis.8,9 With the wide
application of color Doppler ultrasound and MRI, it is not difficult to
diagnose dangerous placental implantation accreta before delivery. Ac-
cording to the study, about 90% of pregnant women with pernicious
placenta previa complicated with placenta accreta bleed more than 3,
000ml, and 10% bleed more than 10,000ml, during cesarean sections,
which often lead to hemorrhagic shock, disseminated intravascular
coagulation and other serious complications, possibly endangering the
life of the mother and infant, with a resulting hysterectomy rate of more
than 50%.3,10

In recent years, abdominal aortic balloons to control bleeding have
been widely used in a variety of surgeries.11 It was reported that tem-
porary aortic balloon closures before caesarean sections can effectively
reduce the amount of intra-operative blood loss and transfusions, clear
the surgical field and reduce the rate of hysterectomies in patients with
pernicious placenta previa complicated with placenta accreta.12–15 The
main surgical methods were uterine artery occlusion,16 internal ilium
artery occlusions,13 and abdominal aortic occlusions.17 Compared with
other surgical methods, abdominal aortic balloon occlusions have the
advantages of being simple surgical procedures, have low radiation
dosagese for pregnant women and fetuses, have unilateral arterial ap-
proaches and result in reduced intra-operative bleeding,4,18 making them
the most commonly used surgical method at present.

However, active bleeding can still occur in some patients, even when



Fig. 4. Abnormal staining was significantly reduced after embolization was
performed using 350~560 μm gelatin sponge particles.
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abdominal aortic balloon closure is performed. The reasons are as fol-
lows: (1) the balloon used at present is non-compliant, and the effect of
the balloon attachment is not ideal; (2) there are no clear guidelines
regarding balloon diameters and the length of time for balloon closure,
which may have deleterious hemostatic effects; (3) pernicious placenta
accreta often necessitates that the placenta is peeled off manually, with
all suspected bleeding points, sewn and ligated, and yet the wound may
continue to bleed. (4) There are often many collateral areas of circulation
in the uteri of patients with pernicious placenta accreta, such as ovarian
arteries and�/�or inferior ventral arteries of the external ilium artery
participating in the establishment of lateral branches of blood suppli-
es,19–21 and the hemostatic effect of simply ligating the uterine artery is
not ideal; or (5) uterine atony.22 Jijun et al.17 reported that some patients
with pernicious placenta previa still underwent hysterectomy due to
active bleeding after cesarean section combined with abdominal aortic
balloon closure. Zhou et al.,23 claimed that uterine arterial embolization
can be used for effectively preventing and treating obstetric hemorrhage
and for improving the retention of the uterus. In this study, the placenta
of 13 out of 623 patients who experienced pernicious placenta previa
complicated with placenta accreta and received cesarean section com-
bined with balloon occlusion, were found in the cervical orifice. Active
bleeding was noted in 65 patients after abdominal aortic balloon occlu-
sion, who were treated with emergency sequential uterine artery em-
bolism and no hysterectomy. Thus, abdominal aortic balloon occlusion
followed by uterine artery embolization for the treatment of pernicious
placenta previa complicated with placenta accreta can effectively reduce
fatal massive bleeding and lower the risk of hysterectomy.

In 2004, the American College of Obstetrics and Gynecologists
guidelines stated that short-term exposure to X-ray less than 50mGy does
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not increase the long-term complications for newborn children. In this
study, the average fluoroscopy time for 78 fetuses was 5 s, and the ra-
diation dose was (4.2� 2.9) mGy, which was significantly lower than the
current recommendation. Uterine artery occlusions were performed after
deliveries and did not increase the amount of radiation received by the
fetus compared to balloon occlusions alone. During the follow-up periods
for the 78 patients, no complications such as renal insufficiency, or renal
and intestinal ischemia-reperfusion injuries were notes. In this study,
gelatin sponge particles were used as an embolic agent. The results
showed that the gelatin sponges were absorbed after an average of 3
weeks, and would not affect the fertility of the patients.24

In summary, active bleeding was still observed in patients with per-
nicious placenta previa complicated with placenta accrete who undergo
partial simple cesarean section only combined with abdominal aortic
balloon occlusion, if the placenta was present in the cervix, or the floor of
the uterus was pressed. Emergency sequential bilateral uterine artery
embolism was then performed. Abdominal aortic balloon occlusion fol-
lowed by uterine artery embolization for the treatment of pernicious
placenta previa complicated with placenta accreta during cesarean sec-
tion can effectively reduce the amount of intra-operative bleeding,
number of blood transfusions, and risk of hysterectomy, with no serious
adverse effects on pregnant women or fetuses.
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