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ABSTRACT

Objective: To investigate the management and safety of cesarean hysterectomy using common 
iliac artery balloon occlusion (CIABO) for placenta percreta/increta/accreta.
Patients and Methods: We performed 4 cesarean hysterectomies at 33-36 weeks of gestation. 
All 4 patients had undergone cesarean section previously and had placenta previa. The patients 
then underwent cesarean hysterectomy using CIABO.
Results: Two patients were ultimately diagnosed with placenta percreta, one with placenta in-
creta and 1 with placenta accreta. The actual invasive depth of the placenta tended to be deeper 
than had been diagnosed before surgery. The volume of blood loss in the 3 patients whose 
balloons were placed in the common iliac artery from the start ranged from 1361-3851 ml (in-
cluding amniotic fluid and fewer amounts of bleeding than these), and these patients received 
only autologous blood transfusion. All 4 patients were ultimately discharged from the hospital 
without any complications.
Conclusion: We were able to control the blood loss well using CIABO during cesarean hyster-
ectomy. We confirm that our method of managing cesarean hysterectomy for abnormal placen-
tation can be conducted safely. 

KEY WORDS: Cesarean hysterectomies; Common iliac artery balloon occlusion; Placenta per-
creta; Placenta accrete; Placenta accreta.

ABBREVIATIONS: CIABO: Common Iliac Artery Balloon Occlusion; IIABO: Internal Iliac Ar-
tery Balloon Occlusion.

INTRODUCTION

The rates of abnormal placentation, such as placenta accreta, increta, and percreta, have 
increased.1,2 The condition in which the placenta invades the entire depth of the uterine wall 
is called “placenta percreta”. Placenta accreta and increta are less severe variants of the same 
condition.3,4 The major risk factors of abnormal placentation are a placenta previa and previous 
cesarean section.5,6 The recent increased frequency of cesarean section has resulted in a high 
incidence of abnormal placentation.

	 Placenta accreta, increta, and percreta often result in massive peripartum hemorrhag-
ing and are sources of maternal morbidity and mortality in modern obstetrics.7-10 In particular, 
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uterine rupture and profuse hemorrhaging have been associated 
with placenta percreta.11 Placenta percreta represents the most 
difficult management situation of these disorders.

	 The options for treating abnormal placentation include 
both conservative and extirpative approaches.12 The generally 
accepted treatment for the most severe form of abnormal attach-
ment of the placenta is cesarean hysterectomy without attempts 
to detach the placenta. Recently, the role of interventional radi-
ology in the field of obstetrical hemorrhaging has been widely 
investigated. Preoperative internal iliac artery balloon occlusion 
(IIABO) has been widely performed to reduce the blood loss 
during cesarean hysterectomy.13-16 

	 We herein report the safe performance and manage-
ment of cesarean hysterectomy using common iliac artery bal-
loon occlusion (CIABO).

PATIENTS AND METHODS

Four patients who underwent cesarean hysterectomy at 33-36 
weeks of gestation using balloon occlusion at Otsu Red Cross 
Hospital, (Shiga, Japan) from 2009-2013 were recruited for the 
study. We informed the patients and their families of all of the 
risks involved in the surgery. All the 4 patients had previously 
undergone cesarean section. They had placenta previa and myo-
metrial involvement on old operation scars. The myometrial 
invasion depths of the placenta were determined on ultrasonog-
raphy (US) and magnetic resonance imaging (MRI). All the 4 
patients then underwent cesarean hysterectomy using CIABO 
(In one case, the balloon was moved from the internal iliac artery 
to the common iliac artery in order to reduce blood loss). The 

study protocol was approved by the ethics committee of Otsu 
Red Cross Hospital, Otsu, Shiga Prefecture, Japan.

Procedure of Cesarean Hysterectomy

Prior to the surgery, no infiltrations of the placenta into the mu-
cosa of the urinary bladder were shown by cystoscopy, and bi-
lateral ureteral stent-catheters were inserted by urologists. Under 
general anesthesia, the balloon catheters were inserted via the 
bilateral femoral arteries and fixed in the common iliac arteries 
in the operation room by radiologists (Figure 1). During cesar-
ean hysterectomy, these balloons were not inflated. The surgeons 
started the cesarean section, followed by a vertical incision of 
the abdominal skin and transverse uterine fundal incision. In 
case 1 alone, the balloons were first fixed in the internal iliac ar-
teries, but were subsequently moved to the common iliac arteries 
due to a large amount of blood loss.17 

	 As soon as the child was born, the balloons in the bi-
lateral common iliac arteries were inflated. The uterine incision 
was sutured without detaching the placenta. This was followed 
by performing a total abdominal hysterectomy as shown in Fig-
ure 1. The procedure entailed; ligating and cutting of the uterine 
arteries at the point of intersection with the ureter. Incision of 
recto-cervical fold of peritoneum was made to have access to the 
posterior vaginal fornix followed by a circumferential incision 
of the vagina at the level of the vaginal fornices. Ligating and 
cutting the bilateral round ligaments and ligament ovaries were 
performed. We then incised the left and right connective tissues 
of the uterus (the sites of ascending and descending branches 
of uterine arteries) in the upper direction. We were then able to 
remove the uterus completely. While repairing the incisions, the 

Figure 1: Anatomy in the Pelvis and Cesarean Hysterectomy Procedure. For more 
Information, see the Text of this.
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bilateral catheters were removed.

	 The success of these procedures was evaluated based 
on the amount of blood loss and presence of complications.

RESULTS

The clinical data of 4 patients treated with cesarean hysterec-
tomy using balloon occlusion of the common iliac artery are 
shown in Table 1.

	 The patients’ ages ranged from 32-36 years old (mean 
34 years old). Two were ultimately diagnosed with placenta 
percreta, 1 with placenta increta and one with placenta accreta. 
There was only a case where the clinical diagnosis before sur-
gery corresponded to the final diagnosis after surgery. The actual 
invasive depth of the placenta was deeper than that estimated be-
fore surgery in three cases. On comparing the diagnoses before 
and after surgery, the final diagnoses were worse after surgery 
in three cases. All of the placentas were attached to the old op-
eration scars. However, the myometrial invasion depths of the 
placentas were found to have not been accurately determined on 
US and MRI.

	 As we previously reported, we were unable to control 
the massive bleeding with IIABO.17 We therefore, immediately 
moved the balloon from the internal iliac artery to the common 
iliac artery. Because of our experience with case 1, we placed the 
balloon in the common iliac arteries from the start of the opera-
tion in cases 2-4.

	 Regarding the outcomes of cesarean hysterectomy, the 
total volume of blood lost was 7720 ml in case 1, 3781 ml in case 
2, 3851 ml in case 3 and 1361 ml in case 4. The volume of blood 
lost in the 3 patients whose balloons were placed in the common 

iliac artery from the start of the surgery ranged from 1361-3851 
ml (including amniotic fluid and fewer amounts of bleeding than 
these), and these patients received only autologous blood trans-
fusion (1050 ml, 1200 ml and 1750 ml; mean 1333 ml). The time 
of occlusion of the common iliac arteries ranged from 50 min to 
1h 15 min with intervals of 10 min for deflating the balloons.

	 Complications did not occur in any of the 4 patients 
treated with these methods and management strategies. Our staff 
(midwives and doctors) visited the patients many times and also 
supported their mental healing. The 4 patients were discharged 
from our hospital on the 7th or 8th post-operative day. Post-oper-
ative evaluation of the patients 30 days after the surgery did not 
reveal any complications with all mothers and children being in 
good health.

DISCUSSION

Although, the impact of morbidly abnormal placentation on 
pregnancy outcomes has been well-described, no randomized 
trials and few studies have examined the management of preg-
nancies complicated by this disorder. As a result, the recommen-
dations for its management are based on case series and reports, 
personal experience and expert opinion.

	 The options for treating abnormal placentation include 
both conservative and extirpative approaches. O’Brien et al12 
reported that conservative treatment was preferred in hemody-
namically stable patients. However, the patients treated with 
such conservative therapy are at continued risk of massive hem-
orrhaging and require prolonged intensive observation. Postpar-
tum hemorrhage necessitating hysterectomy has been observed 
from 3 hours to 7 weeks after delivery in women who were ini-
tially managed conservatively.18,19 In contrast, the extirpative 
approach is completed within a certain period and usually re-

Patient Case 117 Case 2 Case 3 Case 4

Age 36 yr 32 yr 35 yr 33 yr

Clinical diagnosis

Preg. 35 w 6 d
previous 4 times c-sec
total placenta previa
s/o placenta increta

Preg. 35 w 5 d
previous 1 time c-sec
total placenta previa
s/o placenta accreta

Preg. 36 w 0 d
previous 1 time c-sec
total placenta previa
s/o placenta increta

Preg. 33 w 5 d
previous 1 time c-sec
total placenta previa
s/o placenta accreta

Balloon position  internal iliac a. =>common iliac common iliac a. common iliac a. common iliac a.

Occluded time 1 hr 15 min 56 min 50 min 55 min

Blood loss
7720 ml 

 (including amniotic fluid)

3781 ml  

(including amniotic fluid)

3851 ml  

(including amniotic fluid)

1361 ml  

(including amniotic fluid)

Blood transfusion Autologous blood 1200 ml
MAP 10 iu, FFP 10 iu Autologous blood 1050 ml Autologous blood 1750 ml Autologous blood 1200 ml

Complication None None None None

Surgical time 2 hr 49 min 3 hr 43 min 4 hr 25 min 2 hr 48 min

Pathologic diagnosis Placenta percreta Placenta increta Placenta percreta Placenta accreta

Table 1: The Clinical Data of 4 Patients Treated with Cesarean Hysterectomy using Balloon Occlusion of the Common Iliac Artery.
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quires an adjuvant hemostatic technique, such as pre-operative 
placement of balloon occlusion.13-16 In our hospital, we have 
safely performed cesarean hysterectomies using arterial balloon 
occlusion. The size of their balloons should be optimally tai-
lored to the anatomically targeted vessels being occluded using 
pre-operative MRI, because a poorly occluded vessel will yield 
incomplete hemostasis and increased hemorrhage.20

	 As we previously reported in case 1,17 we attempted to 
perform IIABO to treat patients with placenta percreta. How-
ever, massive vaginal bleeding suddenly occurred due to de-
tachment of the placenta following uterine contraction during 
cesarean hysterectomy. A quick shift from IIABO to CIABO 
was very effective in reducing the volume of blood loss. The 
use of IIABO in patients has reported no improved surgical out-
comes compared with patients without the treatment.21,22 Failure 
of IIABO can be explained by the presence of extensive anas-
tomosis bridging the internal and external iliac arteries.23 We 
therefore, subsequently performed CIABO during cesarean hys-
terectomy (cases 2-4). Theoretically, proximal balloon occlusion 
of the large vessels such as the aorta and common iliac arteries 
is more effective for hemostasis. However, it is possible to cause 
the potential risk of ischemia to the extremities if prolonged oc-
clusion is required in these cases.20

	 In cases 2-4, we were able to control the hemorrhage 
using CIABO during cesarean hysterectomy (range of blood 
loss: 1361-3851 ml including amniotic fluid). Regarding blood 
transfusion, we were able to use autologous blood alone in cases 
2-4. In addition, all of the patients were discharged from our hos-
pital without any complications, such as thrombus, embolism, 
coagulopathy, severe anemia, hematoma, infection or organ dis-
orders. Balloon occlusion has been thought not to stop blood 
flow completely.24

	 While a few other reports have also described the 
superiority of CIABO to other methods,23,25-28 rare cases 
complicated by thrombosis have been reported after CIABO, 
necessitating conservative managements with a heparin drip.28-30 
Therefore, the occlusion time should be as short as possible.

	 Following cesarean hysterectomy, the patients are at 
risk for complications, such as persistent coagulopathy, ane-
mia, thromboembolism and other organ disorders, and death. As 
such, the patients may experience anxiety or even post-traumat-
ic stress disorder. They may also experience pain, uterine loss, 
numbness, and issues in communicating or bonding with their 
baby. These patients therefore, require close monitoring, some-
times in an intensive-care setting.31 Psychiatrists, special mid-
wives and social workers should focus on the mental health care 
of these patients. We were unable to follow the patients for more 
than a month after surgery because we could not set up a system 
of the further examination. Understanding patients’ experiences 
with emergency peripartum hysterectomy can help practitioners 
not only address patients’ initial complications but also provide 
needed long-term support.32

CONCLUSIONS

CIABO during cesarean hysterectomy was effective in control-
ling blood loss in 4 cases and can be conducted safely. Given 
that only 4 cases were managed using this technique in this 
study, further evaluation of the efficacy and outcomes of CIABO 
is needed. Patients treated with cesarean hysterectomy should be 
managed by close monitoring in an intensive-care setting with 
ample support for their mental healthcare.
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