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Abstract. Postpartum hemorrhage is considered to be a 
serious complication in patients with pernicious placenta. 
Approaches employing abdominal aortic balloon occlusion to 
control hemorrhage are extremely effective for such patients. 
The present study analyzed 9 patients with pernicious placenta 
previa in a single hospital from June 2016 to November 2017. 
Prior to cesarean hysterectomy, an abdominal aortic balloon 
catheter was placed in all patients. The balloon was inflated 
and evacuated alternately using saline following delivery 
of the fetal head. The X‑ray dose, bleeding volume and 
complications during the procedure were observed. Balloon 
catheterization was successfully performed in all 9 patients. 
The dose of X‑rays ranged from 15.8 to 24.5 mGy, with a mean 
of 19.3±2.7 mGy; the volume of blood loss ranged from 50 to 
4,000 ml, with a mean of ~1,800 ml. Uterine artery emboliza-
tion was successfully performed in 2 cases due to bleeding 
following the cesarean hysterectomy, and every uterus was 
retained. Abdominal aortic balloon occlusion can effectively 
reduce the amount of bleeding during cesarean hysterectomy 
in patients with pernicious placenta previa. This may serve as 
technical support for patients in whom retention of the uterus 
is expected. However, it is necessary to identify any abnormal 
uterine tissue above the level of the renal artery in order to 
avoid ineffective balloon occlusion.

Introduction

Pernicious placenta previa occurs in patients who have 
previously delivered via cesarean section, and in whom 

the placenta previa is attached to the scars of the previous 
uterine incision (1). The main clinical symptoms of placenta 
previa include irregular vaginal bleeding, hysterorrhexis, 
postpartum hemorrhage and invasion of the placenta into 
pelvic organs. Fatal postpartum hemorrhage is often a danger 
to maternal life (2). In this emergency situation, obstetricians 
may have to perform obstetric hysterectomy in order to save 
the patient's life.

Placenta accreta is the direct invasion of placental villi 
into myometrium (3). At present, the clinical treatment options 
for placenta previa and accreta, include internal iliac artery 
ligation, internal iliac artery embolization, uterine artery 
embolization, intrauterine balloon tamponade and wound 
suturing (4‑6). The pelvic region is rich in collateral circula-
tion and arterial anastomoses. Frequently, limited treatment 
outcomes are achieved from internal iliac artery ligation, 
intrauterine balloon tamponade and wound suturing (7). The 
methods of internal iliac artery embolization and uterine 
artery embolization were thought to be universally effec-
tive (8). However, only a minority of hospitals in China have 
hybrid operating rooms and, due to the life‑threatening nature 
of postpartum hemorrhage or hemorrhagic shock, there may 
not be sufficient time for patients to be transferred from the 
surgical operating room to another operating room for digital 
subtraction angiography (DSA). Therefore, with regard to 
delayed postpartum hemorrhage or minor hemorrhage, we 
consider uterine artery embolization to be a better treatment 
choice. 

Currently, there are few reports concerning the use of 
internal iliac artery balloon occlusion or abdominal artery 
balloon occlusion to control postpartum hemorrhage in 
patients with pernicious placenta previa  (6,9). The current 
study reports some successful experience and problems asso-
ciated with the use of abdominal artery balloon occlusion in 
patients with pernicious placenta previa.

Patients and methods

Patients. The present retrospective study was conducted among 
women with pernicious placenta previa accreta/increta who 
were treated in The First Affiliated Hospital of Anhui Medical 
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University (Hefei, China) from June 2016 to November 2017. 
A total of 9 patients were diagnosed with placenta previa 
accreta/increta by color Doppler ultrasonography and/or 
magnetic resonance imaging (10). The age range of the patients 
was 23‑37 years (mean age, 29.8 years). All patients gave 
written informed consent for the use of their data in clinical 
research, and the study was approved by the Ethics Committee 
of Anhui Medical University.

Prior to cesarean delivery, all patients and their families 
were informed of the risks of the procedure, the details of the 
abdominal aortic balloon occlusion and cesarean section, and 
the possible complications of abdominal aortic balloon occlu-
sion during cesarean delivery. It was necessary to perform 
magnetic resonance imaging (MRI; Fig. 1A) or ultrasonog-
raphy to ascertain the scope and position of the placenta 
previa accreta/increta. At the same time, measurements of 
the diameter of the abdominal aorta were made according to 
the results of the MRI or ultrasonography, in order to select the 
appropriate balloon size.

Interventional procedure. On the day of cesarean delivery, in 
the DSA operating room, puncture of the right femoral artery 
and placement of an 8F arterial sheath (Bard Medical Division, 
Covington, GA, USA) was performed in each patient following 
local anesthesia using 2% lidocaine. Under fluoroscopic guid-
ance, a 5F cobra or pigtail catheter (Terumo Co., Ltd., Tokyo, 
Japan) was placed into the abdominal aorta under angiography 
using a guide wire to clear the renal artery; the cobra or pigtail 
catheter was removed when the opening level of the renal 
artery was identified. Similarly, a balloon catheter was placed 
into the abdominal artery using a guide wire, with the balloon 

positioned below the level of the renal artery (Fig. 1B‑D). 
Following X‑ray fluoroscopy, the X‑ray dose was recorded.

Cesarean procedure. Following the interventional procedure, 
the patient was transferred to the surgical operating room to 
undergo the cesarean procedure. Once the fetal head had been 
delivered, the balloon was inflated with 0.9% saline (15 ml) 
to block blood flow immediately. The balloon was inflated 
for no longer than 15 min, and was then was deflated for 
3 min. Inflation and deflation were alternated until no evident 
bleeding was observed and the uterine wound was then sutured 
completely. The balloon catheter was withdrawn following the 
completion of the whole procedure. The arterial sheath was 
removed after 6 h. The estimated blood loss, the volume of 
blood products transfused, the duration of the surgical proce-
dure and the Apgar score at 5 min were recorded (11). Patients 
were monitored for complications for 24 h after surgery.

Results

All observation data are summarized in Table I. The procedure 
was completely successful in 7 patients, in whom the maximum 
estimated volume of blood loss was ≤2,500  ml. Embolic 
uterine arterial occlusion was required in the other 2 cases 
due to uncontrolled postpartum hemorrhage. In one of these 
cases, the estimated blood loss was 4,000 ml. Notably, during 
the abdominal aortic angiography procedure, it was observed 
that the uterine artery originated from the adrenal artery 
in this case (Fig. 1E). In the other case, the estimated blood 
loss was 3,500 ml. During the cesarean delivery procedure, 
this patient was observed to have a high degree of abnormal 

Figure 1. (A) Sagittal magnetic resonance image showing placental implantation in the myometrium of the uterus (white arrow). (B) Cobra catheterization with 
angiography to confirm the level of the renal artery (white arrow). (C) Angiography demonstrating insertion of the balloon catheter into the abdominal aorta 
below the level of the renal artery (white arrow). (D) Balloon catheterization with angiography to confirm that blood flow was blocked. (E) Cobra catheteriza-
tion with angiography, identifying that the uterine artery (black arrow) originated from the adrenal artery (white arrow).
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placental implantation. During the uterine arterial angiography 
and embolization, the presence of double uterine arteries was 
identified, with one originating from the internal iliac artery 
and another from the common iliac artery. In the study group, 
the total radiation dose to which the fetus was exposed was 
15.8‑24.5 mGy, with a mean of 19.3±2.7 mGy (Table I). The 
largest transfusion was received by was patient 2 and the mean 
number of units of red blood cells transfused was 3.83. Similarly, 
fresh frozen plasma transfuse was positively associated with the 
transfusion of red blood cells. The range of duration of surgery 
was 35‑230 min and the mean was 87.6 min. The Apgar score 
at 5 min range was 6‑10 and the mean was 9.1. All patients 
retained the uterus successfully in the current study, without 
the occurrence of severe complications.

Discussion

Accurate diagnosis of pernicious placenta previa is very 
important in the formulation of a detailed plan for subse-
quent cesarean delivery. At present, ultrasonography and 
MRI serve an important role in the identification of placenta 
previa accreta/increta (12). Three‑dimensional color Doppler 
ultrasound scans have a high sensitivity and specificity in the 
diagnosis of pernicious placenta previa, as they can identify 
abnormal bleeding from the placental bed and discern the 
chorionic villi from the myometrium (10). MRI of the soft 
tissue has marked advantages, as it may allow clinicians to 
detect whether chorionic villi have invaded into the myome-
trium and/or peripheral organs/tissues  (10). In the present 
study, 2 patients were definitively diagnosed by ultrasonog-
raphy, and 7 patients by MRI. During the examination, the 
diameter of the abdominal aorta was also measured in order 
to determine the optimum balloon size. The selection of an 
appropriate balloon is essential; if the balloon is oversized, it 
may cause injury to the abdominal arterial endangium during 
the process of inflation; if it is too small, it will not be able to 
effectively control the bleeding during the cesarean procedure.

Cesarean delivery has been the treatment strategy for 
placenta previa for many years (13). However, the control of 
intractable bleeding during the surgery is key to the treat-
ment. Traditional methods of reducing blood loss include 
changing the uterine suture method, intrauterine tamponade 
using a balloon or gauze, uterine artery or internal iliac artery 
ligation, and uterine artery or internal iliac artery emboliza-
tion (5,14‑16). A number of previous studies have reported that 
prophylactic abdominal aortic or internal iliac artery balloon 
catheter application reduces bleeding successfully during 
cesarean delivery in patients with placenta previa (6,17‑19). 
However, internal iliac artery balloon occlusion requires the 
use of two balloons and bilateral femoral artery puncture; 
this increases the economic burden for the patient and is 
inconvenient owing to the puncture points requiring pressure 
homeostasis following the procedure. Therefore, in the present 
study, abdominal aortic balloon occlusion was used as the 
method of reducing blood loss during the cesarean delivery, 
and was demonstrated to be successful in the majority of 
the patients with placenta previa. The minimum estimated 
blood loss was 500 ml, which is similar to that reported in 
studies by Xie et al (18) and Sun et al (19). Although it may 
be useful in the majority of patients, the authors of the current 
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study hypothesised that the abdominal aortic balloon occlu-
sion method might not be completely effective in cases with 
an ectopic uterine artery, large‑area placental implantation 
or poor uterine contraction. In the present study, the uterine 
artery of one patient was derived from the adrenal artery. 
The estimated blood loss was 4,000 ml during the cesarean 
delivery in this case, demonstrating the method to be almost 
ineffective; the balloon position was located below the opening 
of the renal artery in order to avoid renal injury. The estimated 
blood loss for another patient was 3,500 ml due to large‑area 
placental implantation. Fortunately, uterine artery emboliza-
tion was subsequently successfully performed in these cases. 
A previous study by Sun et al (19) reported a patient whose 
estimated blood loss was 9,000 ml. We suspect this patient 
may have had an anomalous uterine artery.

Complications associated with arterial balloon application 
have been reported in previous studies (6,18‑22), including 
ischemic necrosis of the lower limbs, internal iliac arterial 
thrombosis, puncture point hematoma, reperfusion injury of 
tissues and organs, acute renal failure and initial vessel injury. 
In the studies conducted by Xie et al (18) and Sun et al (19), a 
12F arterial sheath was used. It is evident that larger arterial 
sheaths create a larger femoral arterial lesion at the puncture 
site. When pulling out an arterial sheath, a larger lesion 
will make compression and hemostasis more difficult, and a 
hematoma may easily form at the puncture site. In the study 
of Xie et al (18), a patient presented a hematoma in the right 
common femoral artery following arterial sheath removal. In 
the present study, the appropriate arterial sheath was chosen 
according to the size of the balloon catheter. The maximum 
arterial sheath was <10F. No complications occurred in any 
of the patients. We suggest that the choice of balloon size and 
control of the balloon occlusion time are important factors. 
If the balloon is too large, it will cause abdominal aortic 
injury, and if the balloon occlusion time is too long, it will 
cause thrombosis of the lower limb and reperfusion injury. 
The optimal occlusion time has been suggested to be in the 
range of 25‑80 min (18,19,23,24). However, in the study by 
Sun et al (19), one patient developed thrombosis in the internal 
iliac artery following surgery in which a 20‑mm balloon was 
selected and ≤40‑min periods of occlusion with intervals of 
10 min were used. In the present study, the diameter of the 
abdominal aorta was measured by MRI or ultrasonography 
prior to surgery to determine the appropriate size of the balloon 
catheter. Generally, the diameter of the selected balloon was 
≤2  mm wider than the diameter of the abdominal aorta. 
Furthermore, occlusion was maintained for no longer than 
15 min at a time with intervals of 3 min, and no complications 
occurred in any of the patients. Therefore, measurement of the 
abdominal aortic diameter prior to intervention, clearance of 
the opening of the renal artery and control of the duration of 
balloon occlusion are indicated to be important for decreasing 
the risk of complications. 

Additionally, minimizing the fetal radiation exposure dose 
is an important factor when considering these methods. The 
latest report about mean fetal radiation exposure dose recom-
mended a dose of 4.2±1.9 mGy (19). However, we consider it 
difficult to achieve this target, particularly when using DSA. 
The X‑ray dose of DSA far exceeds that of fluoroscopy at 
the same exposure time (25). In the present study, the mean 

fetal radiation exposure dose was 19.3±2.7 mGy, which is 
far less than the standard dose of ≤150 mGy recommended 
by the National Committee on Radiological Protection (26). 
Insertion of the balloon into the aorta was performed rapidly 
in all patients by experienced interventional radiologists to 
minimize radiation exposure. 

In conclusion, the prophylactic use of abdominal aortic 
balloon catheters is a relatively safe and effective method 
of treating patients with placenta previa, which may control 
hemorrhaging during cesarean delivery and reduce the 
risk of hysterectomy. However, the control of balloon 
occlusion‑associated complications requires further consid-
eration. The present study had certain limitations, such as 
a small sample size and the absence of a control group. A 
control group was not included in the current study because 
the method used was demonstrated to be very effective in 
previous studies (18,19). However, since uncontrolled post-
partum hemorrhage occurred in cases with abnormal uterine 
arteries in the present study, it was considered necessary to 
report these findings in a timely manner in order to avoid inef-
fective balloon occlusion.
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