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Case Report

　The patient was a 32-year-old, gravida 4, para 4 woman. 
She had undergone cesarean section for her fourth child be-
cause of fetal distress. She was referred to our department 
because of suspected placenta previa accreta, and under-
went elective cesarean section at 35 weeks and 6 days of 
gestation. Since preoperative imaging studies suggested se-
vere placenta accreta, we planned to deliver the baby by ce-
sarean section, close the abdominal cavity, and perform 
hysterectomy in a two-stage procedure after methotrexate 
administration. We delivered the baby through a transverse 
incision in the uterine fundus, and sutured the uterus with-
out separating the placenta, but excessive vaginal bleeding 
occurred during abdominal closure. The balloon catheters 
that had been placed in the internal iliac arteries preopera-
tively were inflated, but this failed to reduce the bleeding. 
We asked a radiologist to perform vascular embolization, 
which was ineffective. Therefore, we attempted to reduce 
the intrapelvic blood flow by aortic clamping and then per-
form hysterectomy. Intraoperative changes in vital signs are 

shown in Table 1. Before aortic clamping, her blood pres-
sure fell, and blood transfusion did not result in a reduction 
of the shock index (SI). However, aortic clamping led to a 
rapid reduction in uterine bleeding and concomitant de-
crease in the SI. The amount of blood loss in the surgical 
field was so small that we were able to resect the uterus by 
separating the placenta invading the bladder. The aortic 
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clamping time was 63 min. The total blood loss was 8,255 g, 
and 1,300 ml of autologous blood, 16 units of RCC, and 25 
units of FFP were transfused. After surgery, the patient ex-
perienced right buttock pain suggested to be caused by vas-
cular embolization, but no side effects attributable to aortic 
clamping were observed. Her postoperative course has been 
uneventful, and her pituitary function is normal.

Discussion

　Abnormal bleeding during delivery is an important cause 
of maternal mortality, and its prompt, appropriate manage-
ment is essential for saving the motherʼs life. Table 2 shows 
the current procedures for the management of abnormal ob-
stetric bleeding. Many centers have reported that, when the 
risk of excessive intrapartum bleeding (as occurs during ce-
sarean section for placenta previa accreta) is anticipated, 
balloon catheters are placed preoperatively in pelvic arter-
ies or the abdominal aorta, and inflated during surgery to 
reduce blood flow into the uterus, thereby reducing uterine 
bleeding, and the effectiveness of these procedures has been 
recognized2, 3).

　However, preoperative intravascular balloon catheter 
placement presents several problems. Firstly, if unexpected 
excessive uterine bleeding occurs, it cannot be managed us-
ing this procedure. Even if catheter insertion is scheduled, 
excessive uterine bleeding requires emergency surgery, and 
there may be no time for catheter placement. In addition, 
intravascular catheter placement requires cooperation from 
radiologists involved in catheterization, and is currently 
performed in a limited number of centers.
　On the other hand, open aortic clamping (Fig. 1) can be 
performed under direct vision using a relatively simple 

technique and little or no special equipment. Since blood 
flow distal to the site of aortic camping is reduced, the dy-
namics of blood flow in the upper half of the body become 
stable, resulting in improvement of the general condition. In 
addition, since the pelvic blood flow is markedly reduced, 
an adequate surgical field can be easily secured, and hemo-
static procedures, as for total hysterectomy, can be per-
formed securely and safely.
　An aortic clamp is used to occlude the aorta (Fig. 2). Con-
troversy exists as to the level of aortic clamping, but the 
abdominal aorta is usually clamped immediately below the 
renal artery. Clamping as close to the renal artery as possi-
ble is considered to be safe.

　At laparotomy, the abdominal aorta is palpated first, and 
then the site of the posterior parietal peritoneal incision is 
determined. If the aortic aorta and common iliac arteries 
can be palpated, it suffices to make a 3- to 4-cm, anteropos-
terior incision immediately over the abdominal aorta and 
about 3 cm above the aortoiliac bifurcation. To minimize 
clamping injury to the arterial wall, occlusion of the aorta is 
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performed by counting the clips of the aortic clamp one by 
one at the lowest pressure at which the arterial pulse ceas-
es.
　Problems with aortic clamping include ischemic injury as 
a complication. It is generally believed that the occlusion 
time of the aorta should be within 30 min; however, a safe 
time limit for total occlusion has not been clearly defined in 
the literature. In the field of cardiovascular surgery, it is em-
pirically believed that the abdominal aorta distal to the renal 
artery can be safely occluded for at least 60 min. However, 
when the aorta is acutely occluded, much remains unclear 
as to the interval after which sufficient blood is supplied to 
regions distal to the occlusion. In the future, it should be 
investigated for how long the abdominal aorta can be safely 
occluded.
　Shower embolization is recognized as a serious compli-
cation of aortic clamping. It is a pathological condition in 
which arterial thrombosis and atheromatous plaque forma-
tion give rise to multiple embolisms in small peripheral ar-
teries. If the aorta is occluded, an arterial thrombus may 
form at the site of occlusion, and travel distally to cause 
shower embolization; therefore, intravenous heparinization 
before clamping (at a bolus dose of 3,000-5,000 units) is 
necessary to prevent thrombus formation. In addition, 
bleeding due to vascular injury is a serious complication. 
Therefore, it is dangerous for obstetrics and gynecology 
specialists to initially perform aortic clamping on their own, 
and, to avoid this complication, they should seek coopera-
tion from surgeons well-trained in this procedure. Further-
more, obstetrics and gynecology specialists have little or no 
experience with aortic clamping, which, as described above, 
presents issues that should be addressed. Therefore, it is 
necessary to obtain, if possible, informed consent from the 
patient in advance. Also, they should arrange with medical 

staff, such as anesthetists, emergency physicians, and car-
diovascular surgeons, about the selection of aortic clamping 
procedures (IABO is preferable if laparotomy has not been 
performed) and heparin administration protocols.

Conclusions

　We have presented a case of open abdominal aortic 
clamping, and explained the practical details, advantages 
and disadvantages, and side effects of the procedure. Unex-
pected abnormal bleeding occurring during open aortic 
clamping can be promptly managed, and the hemostatic ef-
fect of the procedure is excellent, making it extremely effec-
tive. In addition, since the procedure is relatively easy to 
perform, even an obstetrician-gynecologist, if trained, can 
perform it. However, the procedure may cause serious com-
plications such as large vessel injury; therefore, we consider 
that, at this time, this procedure is indicated as an emer-
gency treatment for unexpected, excessive bleeding occur-
ring during laparotomy, and should be performed in coop-
eration with vascular surgeons.
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