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Summary

Aim: To explore the efficacy of presetting catheter sheaths for uterine arterial embolization in the cesarean section of pernicious pre-
placental placenta. Materials and Methods: The clinical records of 37 patients with pernicious preplacental placenta were retrospectively
analyzed. Sixteen patients who underwent cesarean section postoperative uterine artery embolization (UAE) were classified into group
A, while 21 patients who received preset femoral catheterization followed with immediate UAE after the fetus was delivered by cesarean
section were classified into group B. The therapeutic effects were compared. Results: The average amount of blood loss and infusion
of patients in groups A and in B was 2,621 + 626 ml and 6.23 + 2.66 U and 1455 + 486 ml and 3.03 + 2.12 U, respectively (»p <0.01).
One patient of group A received hysterectomy and no hysterectomy was seen in patients of group B. Conclusion: Intraoperative UAE
using preset femoral artery catheterization prior to cesarean section has effectively reduced blood loss and infusion.
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Introduction

The concept of pernicious placental previa was ini-
tially proposed by Chattopadhyay et al. in 1993 [1]. It
was defined as a special placenta previa with a previous
cesarean section history, and the placenta attached to the
uterine scar tissue. Pernicious placenta previa is usually
complicated with placenta accreta, and the fatal hemor-
rhage often occurs during cesarean section, which is one
of the major causes for the maternal and fetal death [2].
The intervention therapy was firstly introduced by
Brown et al. in 1997 [3] as the successful treatment of
postpartum hemorrhage. Cesarean section joint with
uterine artery embolization (UAE) has been proven to
be an effective therapy to reduce blood loss and second-
ary hysterectomy. However, the risk of radiation expo-
sure for the fetus has been by far wildly widespread. The
clinical application of intraoperative UAE using preset
femoral artery catheterization prior to cesarean section
was valued and reported as follows.

Materials and Methods

Thirty-seven near full-term pregnant patients with perni-
cious placenta previa complicated with placenta accreta ad-
mitted to this hospital between February 2010 and June 2016
were classified into two groups according to the different ther-
apeutic regimes. Sixteen patients who underwent immediate
UAE after cesarean section was classified into group A (con-
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trol group) and another 21 patients who received preset
femoral catheterization and immediate UAE under digital sub-
traction angiography (DSA) once the fetus was delivered
through cesarean section were classified into group B (study
group). The general information of the two groups is shown in
Table 1. The two groups were comparable regarding the age
and gestational week. This study was approved the ethic com-
mittee of The Second Affiliated Hospital of Soochow Univer-
sity and it conforms to the provisions of the Declaration of
Helsinki (as revised in Tokyo 2004). Informed consent was ob-
tained from each patient.

The surgeries were performed in the operation room
equipped with DSA. Cesarean section was performed by ob-
stetricians in group A. The placenta was removed once the
fetus was delivered, and the hemostasis of surgical traumatic
surface was achieved. When the cesarean section was com-
pleted, the Seldinger conventional right femoral artery punc-
ture with indwelling of a 5F catheter sheath was carried out by
the doctors from interventional department. The guide wire and
the 5F pig-tail catheter were inserted under the guidance of
DSA. The shape of internal iliac artery was visualized by an-
giography (Figure 1). UAE was performed by absorbable gel-
atin of 500-700 pm when the 5F Roberts uterine catheter
(RUC) was inserted into bilateral uterine arteries (Figures 2
and 3). Upon the completion of embolization, the 5F pig-tail
catheter was then inserted into renal artery level for angiogra-
phy, to ensure no blood supply from the branches of ovarian ar-
tery or internal iliac artery and embolize them if necessary.

For group B patients, the Seldinger conventional right
femoral artery puncture with indwelling of 5F catheter sheath
was carried out before cesarean section, without uterine artery
catheterization under DSA. After the fetus was delivered, the
uterine cavity at the lower uterine segment was filled with cot-
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ton pads for pressure hemostasis; meanwhile, UAE was im-
mediately performed with the same surgical approach as what
was done for group A patients. At last, the placenta was re-
moved by the obstetrician when the embolization was con-
formed to be completed.

The data was statistically analyzed by SPSS19.0. Measure-
ment data was analyzed by y? test and count data was analyzed
by t test. P < 0.05 was considered as statistical significance.

Results

The average amount of blood loss and infusion of pa-
tients in groups A and in B was 2,621 + 626 ml and 6.23
+2.66 U and 1,455 +486 ml and 3.03 +2.12 U, respec-
tively (p <0.01). Difference between groups was statis-
tically significant. The mean fluoroscopy time (FT) in
group A was 593 + 243 seconds with the mean cutaneous
dose (CD) in puerperae of 126.80 = 31.21 mGy, and it
was 578 £ 187 seconds and 123.47+38.40 mGy, respec-
tively in group B (p > 0.05). Disseminated intravascular
coagulation (DIC) occurred to three patients in group A
(3/16, 18.75%), One of them receiving hysterectomy,
postpartum neonatal asphyxia was observed in two new-
borns, the mean Apgar score of other newborns was 9.45

Figure 1. — The shape of bilateral in-
ternal iliac artery (black arrow) is
shown under angiography by SF pig-
tail catheter (white arrow).

+ 0.43. No hysterectomy was seen in patients in group B
and postpartum neonatal asphyxia was observed in one
newborn (1/20, 5.00%). The mean Apgar score of the
other newborns was 9.39 + 0.78 (Table 1). Neither group
had serious complications.

Discussion

Cesarean section history is one of the causative fac-
tors for placenta accreta. The damage on the en-
dometrium by cesarean section allows the invasion of
villi and placenta into the myometrium or even into the
uterine serous layer, which leads to the formation of pla-
centa previa and penetrating placenta accreta. The inci-
dence of placenta accreta has gradually increased in
recent years, and 70.2% is complicated with placenta
previa [4]. The risk of pernicious placenta previa com-
plicated with placenta accreta is fairly high. Rapid and
massive intraoperative hemorrhage could often occur,
which seriously threatens the maternal life. Studies done
by Akar et al. [5] have shown that 66%, 15%, and 6.5%
patients with pernicious placenta previa suffered from
hemorrhage before or after delivery with the amount of
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A B

Figure 2. — First episode of embolization. A: Catheterization of the left uterine artery (black arrow) with a RUC (white arrow). B:
Control after gelatin sponge particle embolization of the left uterine artery (black arrow).

Figure 3. — Second episode of embolization. A: Catheterization of the right uterine artery (black arrow) with a RUC (white arrow).
B: Control after gelatin sponge particle embolization of the right uterine artery (black arrow).
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Table 1. — General information, therapeutic methods and pregnancy outcome of cesarean section

Group n Age (y) Gestational Blood Blood DIC  Hysterec- FT (s) CD (mGy) Neonatal Mean  Neonatal
weeks (w)  loss (ml) transfusion tomy (n) asphyxia Apgar  weight (g)
V) (n) score
A 16 27.5+#2.1 35.6+4.1 2621 £626 6.23+2.66 3 1 593+243 578+187 2 945 255324
+0.43 +452.87
B 21 27.241.9 35.2+6.3 14554486 3.03+2.12 0 0 126.80+31.21 123.47+38.40 1 9.39  2606.64
+0.78 +528.52

> 2,000 ml, > 5, 000 ml, and > 10,000 ml, respectively.
Hysterectomy could be considered when the hemorrhage
exceeds 3,000 ml with no effective control and concur-
rent with DIC. In the study of group A, one of the pa-
tients received embolization immediately after cesarean
section was concurrent with DIC, and the blood volume
was as high as 3,800 ml. The hysterectomy was per-
formed, considering ovarian artery participate in the
blood supply.

Cheng et al. [6] believed that artery embolization,
rather than conventional surgical treatment, should be
primarily considered as the preferred option for patients
with postpartum hemorrhage and unsatisfactory conser-
vative treatment outcome. Currently, the pelvic artery
embolization technique has been broadly utilized in
other countries for the treatment of postpartum hemor-
rhage with a success rate of 85% to 95% [7]. In this
study, the success rate of intra-pelvic artery emboliza-
tion technique was 97.3% (36/37), which was consistent
with other reports.

The blood supply at the lower uterine segment is abun-
dant. However, with the poor myometrial contraction,
the blood sinus is difficult to close at the placenta abrup-
tion surface. Therefore, the risk of massive hemorrhage
is very high during or after a cesarean section. It is es-
pecially true when the placenta is implanted into the an-
terior wall of lower fragment uterine; massive
hemorrhage due to the damage on the placenta could be
induced when the uterine is incised open. Meanwhile,
the amniotic fluid could enter the blood sinus through
the surgical wound and induce acute DIC, further lead-
ing to severe coagulation disorder and more extensive
hemorrhage. The post-cesarean section intervention ther-
apy might take more time and miss the timing for res-
cue. Therefore, UAE preformation during cesarean
section is necessary. Moreover, it was reported by
Descargues et al. [7] that the therapeutic effect of intra-
operative embolization was significantly superior to
post- operative embolization, which is consistent to
what has been observed by research: the average blood
volume of patients in group B was 1455 + 486) ml, sig-
nificantly lower than that in group A (2621 + 626) ml,
while the average blood transfusion in group B was sig-
nificantly lower than that in group A. In addition, the
long-term follow up by Descargues et al. indicated that

UAE did not affect postoperative menstruation recovery
and fertility, and suggested that UAE was safe for both
maternal and fetal perspectives.

There was no statistically difference of FT and CD be-
tween the two groups. UAE in group B was performed in
average within around 3.5 + 1.1 minutes after the fetus
was delivered and preset femoral artery catheterization
saved time. Since the placenta attaching area was kept
intact during the operation, there was no placenta abrup-
tion. Therefore, the risk of massive hemorrhage was fur-
ther minimized. Additionally, preset femoral artery
catheterization avoids fetal radiation exposure, and min-
imizes the risk of radiation damage. According to the lit-
erature [8], fluoroscopically-guided presetting UAE
together with cesarean section brings a certain psycho-
logical burden to the newborn family and it is wide-
spread.

In recent years, it has been reported [9] that prophy-
lactic occlusion balloon catheters (POBCs) contributes
to reduction of blood loss and preservation of the uterus
in women with pernicious placenta previa complicated
with placenta accreta. The complications include rupture
of blood vessels, ischemia of distal extremities, reperfu-
sion injury, and thrombosis [9]. There are fewer postop-
erative complications of UAE and are less symptomatic,
including puncture site hematoma and ischemic pain
after embolization. Severe complications include the in-
farction and infection in the uterine, upper segment of
vagina and bladder, acute lower extremity arterial em-
bolism, and rare radiation diseases [5]. In the current
study, patients in both groups were treated with sympto-
matic and supportive treatments including anti-infec-
tions, uterine contraction promotion, and oral
mifepristone. Lower abdominal and perineal pain with
different degrees was reported by six patients after em-
bolization, and the pain was relieved around one week
later. Transient postoperative increased body tempera-
ture was reported by five patients, with the highest tem-
perature of 38.5°C, and alleviated by physical cooling
method. No other severe complication was found. The
patients were followed up for one to three months post-
operatively; menstruation recovered to normal in 35 pa-
tients except in one. The serum hCG level and B
ultrasound uterine examination were all normal for the
patient with abnormal menstruation, and continue to be
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followed up to five months, and normal menstruation
was restored.

Conclusion

Intraoperative UAE using preset femoral artery
catheterization prior to cesarean section is safe and reli-
able. It effectively reduced blood loss and blood trans-
fusion. Meanwhile, the radiation exposure to fetus was
limited.
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