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Abstract: Objective: To study the effectiveness and safety of abdominal active balloon closure during cesarean
sections for patients with pernicious placenta previa (PPP). Methods: A retrospective analysis was conducted on
140 patients with PPP and placenta accreta who were hospitalized and gave birth at the Third Affiliated Hospital
of Zhengzhou University from June 2022 to December 2023. The patients were divided into two groups based on
whether intervention was applied. The intervention group [intraoperative abdominal aortic balloon occlusion (IAABO)
group] included 118 patients who received prophylactic abdominal aortic balloon occlusion during cesarean sec-
tion. The routine group, without balloon occlusion, consisted of 22 patients. Results: Compared to the routine group,
the IAABO group had significantly lower intraoperative blood loss, blood transfusion volume, and hysterectomy rate
(all P<0.05). Additionally, the IAABO group showed lower postoperative pain scores, shorter ambulation time, and
higher patient satisfaction (all P<0.05). The neonatal intensive care unit admission rate and incidence of complica-
tions were also significantly lower in the IAABO group (both P<0.05). Conclusion: Abdominal aortic balloon closure
during cesarean sections can reduce bleeding and the need for blood transfusions in cases of PPP, thereby lowering
the hysterectomy rate and the incidence of related complications.
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Introduction

Pernicious placenta previa (PPP) refers to a
condition where the placenta is associated
with a previous cesarean section scar in a cur-
rent pregnancy [1, 2]. With the implementation
of the two-child policy in China, the cesarean
section rate has increased, consequently rais-
ing the risk of PPP [3].

Currently, there are few reports on the inci-
dence of PPP, with most statistics focusing on
placenta previa in general. According to studies
encompassing data from multiple hospitals
between 1982 and 2018, the incidence of PPP
was 0.56% [4]. Cesarean hysterectomy is often
considered the preferred method by many
national societies. Various conservative treat-
ments can be employed, such as uterine artery

ligation, external compression with different
uterine suture techniques, uterine cavity com-
pression using various balloons, preoperative
placement of abdominal aortic balloons, or
combinations of these methods [5]. These
approaches, however, may not always be effec-
tive, particularly in severe cases of placental
adherence and invasion into the myometrium
or serosa, which are more common in PPP
cases [6].

The increased likelihood of placental and vil-
lous invasion into the myometrium or even
serosa is a significant concern. Some research-
ers suggest that the abnormal expression of
factors promoting angiogenesis and tropho-
blast cell activity is a major contributor to
implantation [7, 8]. This aligns with llisley’s view
that factors secreted by trophoblast cells, which
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facilitate endometrial invasion, are a key cause
of placental implantation [9]. Postpartum hem-
orrhage can occur due to the invasion of the
placenta into the myometrium, leading to the
loss of normal myometrial tissue [10, 11].
Following placental detachment, poor uterine
contraction and the ineffectiveness of utero-
tonic agents can result in the failure to close
blood sinuses, causing intractable postpartum
hemorrhage [12, 13]. In such cases, obstetri-
cians often resort to hysterectomy to save the
lives of patients suffering from severe postpar-
tum hemorrhage [14-16]. However, the loss of
reproductive function significantly impacts the
affected women and their families.

Interventional therapy, specifically intraopera-
tive abdominal aortic balloon occlusion (IAABO),
presents a novel approach to managing exces-
sive bleeding associated with PPP during cesar-
ean sections. By preemptively occluding the
abdominal aorta, IAABO aims to significantly
reduce blood flow to the pelvic region, thereby
minimizing intraoperative blood loss and poten-
tially decreasing the need for hysterectomy.
This study investigates the efficacy and safety
of IAABO in PPP patients undergoing cesarean
sections, aiming to establish its clinical signifi-
cance as a potential standard protocol for man-
aging PPP.

Materials and methods
Research subjects

The study was approved by the Ethics
Committee of West China Second University
Hospital (No. 2023[018]), and all patients pro-
vided oral informed consent. A retrospective
analysis was conducted on 140 patients with
PPP complicated by placental implantation,
who gave birth at the Third Affiliated Hospital of
Zhengzhou University between June 2022 and
December 2023. These patients were divided
into two groups based on whether they opted
for intervention during delivery. The interven-
tion group (IAABO group) included 118 patients
who received prophylactic intraoperative
abdominal aortic balloon occlusion during
cesarean section. The routine group consisted
of 22 patients who underwent standard cesar-
ean section procedures and received other
bleeding control treatments as necessary.

Inclusion criteria: (1) Gestational age >28
weeks. (2) Age 18-45 years old. (3) Diagnosis of
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PPP implantation by color ultrasound or mag-
netic resonance imaging (MRI) before and dur-
ing operation, according to the clinical diagno-
sis and treatment guidelines for placenta pre-
via [17]. (4) Complete general information.

Exclusion criteria: (1) Incomplete clinical data.
(2) Abnormal coagulation function. (3) Inability
to cooperate with follow-up.

Data collection

Clinical data from the IAABO and routine
groups during hospitalization were collected,
including:

Patient information: name, age, hypertension,
diabetes, smoking history, alcohol consump-
tion, Body Mass Index (BMI), gestational
age, contact information, number of pregnan-
cies, previous deliveries, previous cesarean
sections.

Surgical details: duration of surgery, intraoper-
ative blood loss volume, blood transfusion
volume.

Postoperative outcomes: complication rates
(fever, infection, pain, thrombus, puerperal
infection, etc.), hysterectomy rate, bladder inju-
ry rate, hospitalization time, opioid consump-
tion, time to ambulation, patient satisfaction,
duration of malodor, menstrual rehydration,
rehospitalization rate.

Neonatal outcomes: newborn weight, neonatal
intensive care unit (NICU) admission rate,
complications.

Apgar scores at 1 and 5 minutes after birth,
assessed by neonatologists, obstetricians, and
midwives.

Operation modes

IAABO group: Before the cesarean section,
after completing epidural anesthesia, the
patient lay supine in the digital subtraction
angiography (DSA) equipment, receiving oxygen
inhalation and electrocardiographic (ECG) mon-
itoring. The patient’'s abdomen and bilateral
inguinal areas were disinfected. After disinfec-
tion, 2% lidocaine was used for local anesthe-
sia, and the right femoral artery was punctured.
An 8F sheath (Medtronic, USA) was placed, and
a 0.035-inch guide wire and a balloon catheter
were introduced through the sheath. The bal-
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loon’s diameter was selected based on preop-
erative magnetic resonance measurements of
the abdominal aorta and renal artery. With the
guide wire’s assistance, the balloon was posi-
tioned on the abdominal aorta, with its distal
end located below the renal artery level.

Subsequently, the obstetrician began the
cesarean section. Once the fetus was deliv-
ered, the interventional physician filled the bal-
loon with 0.9% sodium chloride solution to
block blood flow in the abdominal aorta, pre-
venting fresh blood supply to the pelvic cavity.
To avoid tissue and organ ischemia and reduce
the risk of ischemia-reperfusion injury, the bal-
loon was deflated for 1 minute every 10 min-
utesto restore blood flow. The balloon remained
inflated until the uterine wound was sutured
and there was no fresh bleeding. After the uter-
us and abdomen were closed, the intervention-
al physician exchanged the 5F pigtail catheter
and the 5F Cobra catheter to perform angiogra-
phy of the abdominal aorta, bilateral internal
iliac artery, and external iliac artery, checking
for vascular abnormalities and any contrast
medium overflow in the uterine blood supply
artery. If no abnormalities or fresh bleeding
were detected, the operation was concluded,
instruments were withdrawn, and the femoral
artery puncture site was treated for hemosta-
sis. The patient was then transferred to postop-
erative monitoring. Hysterectomy was per-
formed if bleeding could not be controlled
under the blocked state.

Routine group: During the cesarean section,
bleeding and placental implantation were man-
aged using local sutures, uterine artery ligation,
uterine cavity tamponade, and other methods.
Emergency hysterectomy was performed when
necessary to control bleeding.

Blood tests

A 3 mL fasting venous blood sample was col-
lected on the morning of the second day of hos-
pitalization. After serum separation, hemoglo-
bin, platelet count, prothrombin time, fibrino-
gen, and D-dimer levels were measured using a
fully automated biochemical analyzer (BS-280,
Mindray, China).

Visual analog scale (VAS)

Postoperative pain levels at 24 and 48 hours
were assessed using the VAS for pain, ranging
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from O to 10 points, where a higher score indi-
cates more severe pain. The Cronbach’s alpha
for the VAS was 0.94 [18].

Quality of life score

Quiality of life was assessed using the European
Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC
QLQ-C30), which includes five functional dimen-
sions: physical, role, emotional, social, and cog-
nitive functions. Each item was rated on a 1-7
Likert scale, with total scores ranging from O to
100, where higher scores indicate better quali-
ty of life. The Cronbach’s alpha for this ques-
tionnaire was 0.927 [19].

Statistical analysis

In conducting our analysis, we utilized G*Power
3.1.9.7, specifically the “Means: Difference
between two independent means (two groups)”
option for t-tests, to perform a post hoc analy-
sis. We set the analysis to two-tailed mode with
an effect size (d) of 0.7 and a significance level
(a-error probability) of 0.05. Upon entering the
sample sizes for both groups, we calculated the
statistical power (1 - B error probability), achiev-
ing a power value of 0.849.

Data analysis was conducted using SPSS ver-
sion 22.0. Normal data were presented as
Mean + SD, while non-normal data were pre-
sented as medians (P25-P75). For compari-
sons between measurement data groups,
either the T-test or the Mann-Whitney U test
was employed. Categorical data were analyzed
using the x? test or Fisher's exact probability
method. The significance threshold was set at
«=0.05. A P-value below 0.05 was regarded as
statistically significant.

Results
Comparison of general data

As shown in Table 1, the results indicated no
significant differences between the two groups
in terms of age, hypertension, diabetes, smok-
ing history, alcohol consumption, BMI, gesta-
tional age, gestational week, or number of preg-
nancies (all P>0.05).

Comparison of hemostatic parameters

As shown in Table 2, there were no significant
differences in hemostatic parameters between
the two groups, including hemoglobin, platelet
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General information laabo group (n=118) Routine group (n=22)  t/x? P Power
Age 31.96 £ 4.76 31.23+4.41 0.697 0.491 0.10
Hypertension 6 (5.08%) 2 (9.09%) 0.059 0.808 0.11
Diabetes 12 (10.17%) 3(13.64%) 0.012 0.915 0.08
Smoking history 4 (3.39%) 2 (9.09%) None  0.238 0.22
Alcohol consumption 3(2.54%) 2 (9.09%) 0.799 0.371 0.32
BMI (kg/m?) 23.85+5.12 24.25 + 3.51 0.450 0.655 0.06
Gestational age 36.75 + 1.53 36.62 +1.84 0.301 0.765 0.06
Gestational week <36 W 36 (30.51%) 10 (45.45%) 0.28
Gestational week 236 W 82 (69.49%) 12 (54.55%) 1.261 0.261

Number of pregnancies <2 21 (17.80%) 1 (4.55%) 1.560 0.212 0.34
Number of pregnancies >3 97 (82.20%) 21 (95.45%)

Previous production: once 76 (64.41%) 13 (59.09%) 0.08
Previous production: 2 times 38 (32.20%) 8 (36.36%)

Previous production times: 3 times 4 (3.39%) 1 (4.55%) None 0.762
Previous cesarean section (1 time) 77 (65.25%) 13 (59.09%) 0.06
Previous cesarean section (2 times) 37 (31.36%) 9 (40.91%)

Previous cesarean section (3 times) 4 (3.39%) 0 (0.00%) None  0.658

Table 2. Comparison of hemostatic parameters

Parameter IAABO Group (n=118) Routine Group (n=22) t p Value Power
Hemoglobin (g/dL) 10.78 £ 2.32 10.03 £2.18 1.469 0.152 0.29
Platelet count (x10°/L) 238.61 + 43.87 242.13 £ 43.26 0.350 0.729 0.06
Prothrombin time (seconds) 13.85 +3.24 14.48 + 3.12 0.862 0.396 0.13
Fibrinogen level (g/L) 452+ 1.04 441 +1.15 0.419 0.679 0.07
D-dimer (ug/mL) 0.72 £0.26 0.84 +0.31 1.669 0.107 0.45
Table 3. Comparison of intraoperative condition

Intraoperative condition laabo group Routine group t/x? P Power
Intraoperative blood loss (ML) 980.24 + 230.15 1105.26 + 248.27 2.193 0.037 0.64
Blood transfusion volume (ML) 425.38 + 109.15 503.24 + 108.27 3.093 0.004 0.86
Hysterectomy rate 0 (0%) 2 (9.09%) 5.384 0.02 0.92
Bladder injury rate 9 (7.63%) 1 (4.55%) 0.004 0.949 0.08

count, prothrombin time,
D-dimer levels (P>0.05).

fibrinogen, and

Comparison of intraoperative conditions

As shown in Table 3, the IAABO group experi-
enced significantly reduced blood loss
(P=0.037) and blood transfusion volumes
(P=0.004). The hysterectomy rate in the IAABO
group was also lower than in the routine group
(P=0.02). There were no significant differences
in the duration of surgery (Figure 1) or bladder
injury rate between the two groups (P>0.05).
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Comparison of postoperative conditions

As shown in Table 4, there were no significant
differences between the two groups in hospital
stay, postoperative complication rate, or opioid
consumption (all P>0.05). However, there were
significant differences in VAS scores at 24
hours (3.54 + 1.05 vs. 4.15 + 1.23, t=2.429,
P=0.016) and 48 hours (2.82 + 0.73 vs. 3.55 +
1.05, t=3.124, P=0.004) after surgery (Figure
2). Additionally, the IAABO group had shorter
time to ambulation (P=0.042) and higher
patient satisfaction (P=0.003).
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Figure 1. Duration of surgery.

Comparison of follow-up after discharge

As shown in Table 5, there were no significant
differences between the |AABO group and
the routine group in the duration of malodor,
time to menstrual rehydration, rehospitaliza-
tion rate, or quality of life (all P>0.05).

Comparison of newborn condition

As shown in Table 6, there were no significant
differences between the IAABO group and the
routine group in birth weight or Apgar scores at
1 minute and 5 minutes (all P>0.05). However,
the IAABO group had significantly lower NICU
admission rates (11.86%vs. 31.82%, x?°=4.331,
P=0.037) and fewer complications (8.47% vs.
31.82%, x?>=7.410, P=0.006) compared to the
routine group.

Discussion

PPP refers to a condition where the placenta is
attached to a previous cesarean section scar
during a subsequent pregnancy, posing a high
risk of placental implantation [20]. The risk of
placental implantation in cases of PPP is about
50%, making it a leading indication for emer-
gency hysterectomy [21-23].

The incidence of placenta previa in women with

a history of cesarean section is five times high-
er than in those without such a history, with
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ment and bleeding due to

poor stretchability in the lower

uterine segment during the

third trimester. Additionally,

the poor contractile ability of

the lower wuterus in PPP
patients prevents the closure of blood sinuses
post-delivery, elevating the risk of postpartum
hemorrhage [27]. Placental attachment on the
anterior wall is particularly hazardous.

Previous studies have demonstrated that most
women with placenta previa and placental
implantation experience significant periopera-
tive bleeding, averaging over 1000 mL [28].
This substantial blood loss often results in
hemorrhagic shock, endangering maternal and
fetal safety [29]. Consequently, PPP combined
with placental implantation is classified as a
very high-risk pregnancy, necessitating timely
transfer to a facility capable of emergency
interventions. Close monitoring, preoperative
blood preparation, and readiness for transfu-
sions are essential during delivery.

To reduce intraoperative bleeding and the rate
of hysterectomy, various techniques have been
employed by obstetricians, including the use of
carboprost tromethamine, B-Lynch sutures,
uterine cavity tamponade, “8” suture hemosta-
sis, and uterine artery ligation. Li et al. reported
the successful use of a low abdominal aortic
balloon during cesarean section to reduce
intraoperative bleeding in a patient with pla-
centa previa [30]. They suggested that the bal-
loon could be expanded if heavy bleeding was
anticipated. Given the recognized clinical effi-
cacy of this method, IAABO technology has
been successfully implemented in clinical set-
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Table 4. Comparison of postoperative conditions

Postoperative condition laabo group Routine group t/x? P Power
Hospital stay (d) 10.09 £ 3.95 9.55+5.79 0.421 0.677 0.09
Postoperative complication rate 9 (7.63%) 1 (4.55%) 0.004 0.949 0.08
Opioid consumption (mg) 10.35+ 5.14 12.37 +6.25 1.428 0.165 0.37
Time to ambulation (hrs) 12.57 £ 3.25 14.58 + 4.17 2.141 0.042 0.71
Patient satisfaction (%) 87.25 + 9.62 80.24 +9.26 3.24 0.003 0.88
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Figure 2. The preoperative and postoperative visual
analogue scale (VAS) at 24 hrs and 48 hrs.

tings, becoming a crucial approach for manag-
ing patients with placenta previa, placental
implantation, and similar conditions [31].

Some scholars believe that selecting appropri-
ate surgical methods is crucial for reducing
intraoperative bleeding and preserving repro-
ductive function [32, 33]. In cases of PPP com-
plicated by implantation, the placental position
is typically low and often adheres to or pene-
trates the bladder, making the operation chal-
lenging and increasing the risk of major bleed-
ing. During cesarean sections for PPP patients,
hysterectomy should be considered under the
following conditions to save the patient’s life:
(1) The patient has extensive placental implan-
tation or penetration of the uterus, reaching the
bladder or adjacent organs, making separation
difficult. (2) The placenta previa is central, with
placental tissue covering the entire lower uter-
ine segment and cervical myometrium. (3)
Conservative treatments fail to effectively stop
bleeding during the operation, and the signifi-
cant bleeding endangers the patient’s life.

To prevent the deterioration of the condition,
obstetricians must evaluate whether timely
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hysterectomy is necessary. However, with the
implementation of China’s two-child policy and
improvements in quality of life, many pregnant
women wish to preserve their uterus. To reduce
intraoperative bleeding and the rate of hyster-
ectomy, obstetricians have developed new sur-
gical methods. Huang et al. proposed using
rubber catheters to temporarily ligate the low
abdominal aorta to block the pelvic blood sup-
ply, with intermittent ligation as needed during
the operation to reduce bleeding and hysterec-
tomy rates [34]. Other scholars suggested
using 100 mg of gelatin sponge dissolved in 20
ml of sterile physiological saline for internal
iliac artery embolization to achieve hemostasis
during the operation, with restoration 2-3
weeks postoperatively [35].

In recent years, interventional technology for
obstetric acute hemorrhage has advanced sig-
nificantly. Balloon occlusion, widely recognized,
involves angiography of the main blood supply
artery via femoral artery puncture. A balloon
catheter is placed to block the blood supply,
reducing intraoperative bleeding. This tech-
nique has gradually been used to treat PPP,
mainly targeting the internal iliac artery and
abdominal aorta. The use of interventional
technology for cesarean sections in patients
with high-risk pregnancies caused by placenta
previa or placental implantation has been
included in radiology guidelines. As interven-
tional technology matures, IAABO is increas-
ingly used to treat PPP patients with placenta
implantation.

In this study, among the 118 patients in the
IAABO group, 4 underwent bladder repair due
to bladder injury, while in the routine group, 2
out of 22 patients underwent hysterectomy,
and 1 underwent bladder repair. The results
indicate that abdominal aortic balloon occlu-
sion can reduce intraoperative bleeding, blood
transfusion, and hysterectomy rates. Previous
literature has reported that IAABO-assisted

Am J Transl Res 2024;16(9):4939-4949



Interventional therapy in PPP

Table 5. Comparison of follow-up after discharge

Follow up after discharge laabo group Routine group t/x? P Power
Duration of malodor (d) 30.77 £ 2.83 30.51 + 3.17 0.357 0.724 0.07
Menstrual rehydration time (d) 108.07 £ 12.31 109.14 + 13.63 0.344 0.734 0.07
Rehospitalization 12 (10.17%) 3 (13.64%) 0.012 0.915 0.08
Physical Function 70.17 £4.81 68.18 + 5.03 1.710 0.098 0.42
Role Function 68.32 + 5.66 67.54 +6.34 0.536 0.596 0.09
Emotional Function 71.29 + 4.58 69.38 + 4.25 1.911 0.065 0.43
Cognitive Function 83.56 + 4.83 82.22 +5.06 1.155 0.258 0.22
Social Function 76.82 £ 4.56 76.33 + 4.26 0.493 0.626 0.08
Table 6. Comparison of newborn condition

Neonatal condition laabo group Routine group t/x? P Power
Newborn weight (kg) 296+ 1.34 2.64 +1.13 1.187 0.244 0.19
Apgar 1 min score 8.13+1.24 8.32+1.16 0.704 0.487 0.11
Apgar 5 min score 9.15+ 1.68 9.26+1.25 0.354 0.726 0.06
NICU admission 14 (11.86%) 7 (31.82%) 4.331 0.037 0.68
Neonatal complications 10 (8.47%) 7 (31.82%) 7.410 0.006 0.88

cesarean sections significantly reduce bleeding
volume and hysterectomy rates compared to
conventional cesarean sections [36]. The
advantage of abdominal aortic balloon occlu-
sion is its ability to block most of the pelvic
blood supply, which is more effective than uter-
ine artery embolization. Short-term blood sup-
ply blockage (40-60 minutes) does not lead to
lower limb defects. Wang et al. found that
IAABO reduced postoperative bleeding but not
the hysterectomy rate [37]. The reason may be
that blocking most pelvic blood supply during
balloon release reduces bleeding, providing a
clear surgical field and facilitating the surgeon’s
work.

Currently, balloons primarily block the abdomi-
nal aorta and bilateral internal iliac arteries.
The advantages and disadvantages of these
approaches are still debated. Some scholars
report that bilateral internal iliac artery balloon
blocking reduces intraoperative bleeding and
hysterectomy rates [38]. However, other stud-
ies indicate that temporary internal iliac artery
balloon occlusion does not reduce the hyster-
ectomy rate inimplanted PPP patients, although
it does reduce intraoperative bleeding [39].
Wang et al. showed that both bilateral internal
iliac artery and abdominal aortic balloon occlu-
sion significantly reduce intraoperative bleed-
ing and hysterectomy rates [40]. However, com-
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pared to internal iliac artery occlusion, IAABO
has better effects and higher safety. This study
did not compare abdominal aortic balloon
occlusion with internal iliac artery balloon
occlusion. Further research is needed to dem-
onstrate the advantages and disadvantages of
these two interventional occlusion methods.

The interventional technique for cesarean sec-
tions offers several advantages, including a
simple operation, short radiation exposure
time, and a low blocking plane. Organs below
the blocking plane generally tolerate temporary
ischemia well. The technique blocks most of
the pelvic blood supply when the balloon is
inflated, reducing bleeding and providing a rela-
tively clear surgical field, which facilitates the
surgeon’s work [20]. However, this intervention
can lead to complications such as pain, infec-
tion, arterial thrombosis, and acute renal fail-
ure. Renal failure is the most serious complica-
tion and may be related to the balloon’s high
position and renal artery variations. Preo-
perative vascular examinations and accurate
intraoperative positioning are essential to mini-
mize the risk of acute renal failure. If the proce-
dure is complex and prolonged, the balloon can
be intermittently deflated to restore blood flow.
Wang et al. highlighted renal failure as a possi-
ble complication of this treatment, underscor-
ing the need for careful monitoring [37].
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In this study, some patients in the IAABO group
experienced pain at the femoral artery punc-
ture site postoperatively, likely mitigated by the
widespread use of postoperative analgesia
pumps. These symptoms were generally mild
and resolved within a few days, thus not includ-
ed in the postoperative pain incidence statis-
tics. Three patients developed arteriovenous
thrombosis in the lower limbs, possibly due to
postoperative immobility and maternal blood
hypercoagulability, but recovered after follow-
up. One patient in each group developed puer-
peral infection, likely related to repeated vagi-
nal bleeding and prolonged bed rest to protect
the fetus. Both patients improved with treat-
ment and were discharged.

Abdominal aortic balloon occlusion can safely
cut off the pelvic blood supply during cesarean
sections for less than 30 minutes, preventing
tissue and organ ischemia and necrosis, and
reducing ischemia-reperfusion injury. In this
study, the balloon was deflated for 1 minute
every 10 minutes to restore blood flow. Follow-
up on the duration of postoperative lochia and
the time of menstrual rehydration showed that
abdominal aortic balloon occlusion did not
affect postoperative uterine involution.

The research results indicate that while the
incidence of some related diseases after IAABO
is relatively low, it does still occur. Therefore,
the intraoperative and postoperative care of
PPP patients complicated by placental implan-
tation is crucial. It is essential to maintain an
unobstructed venous channel and concurrently
manage fluid infusion, anemia correction,
hemostasis, infection prevention, and antico-
agulation. Vital signs must be closely moni-
tored, and observations should include vaginal
bleeding volume, consciousness, urine output,
uterine contractions, and dorsalis pedis artery
pulse. Additionally, it is important to dynami-
cally monitor anemia levels, coagulation func-
tion, liver and kidney function, and other bio-
chemical indicators. In the event of any abnor-
malities, timely symptomatic treatment and
preparedness for emergency interventions are
necessary.

In this study, the exposure time of the fetus in
the IAABO group was (7.2 + 1.5) seconds, with
a dose of (3.4 + 1.1) mGy. Follow-up results
indicated that this dose did not cause fetal tis-
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sue damage, dysfunction, or intellectual devel-
opment disorder, but might increase the inci-
dence of childhood cancer. According to the
guidelines of the International Association of
Radiology, when the total radiation exposure to
the fetus is <100 mQGy, it does not cause signifi-
cant fetal damage and is not an indication for
termination of pregnancy [41]. In this study, the
exposure dose of the included fetuses was far
below this threshold. The study showed that
abdominal aortic balloon occlusion had no sig-
nificant adverse effect on the newborn’s condi-
tion at birth. Numerous studies have shown
that neonatal asphyxia, hospitalization rate,
and mortality are related to the interval
between emergency cesarean section and fetal
delivery [42, 43]. Nonetheless, some experts
still suggest that ultrasound-guided abdominal
aortic balloon occlusion, which has the same
effect as angiography-guided occlusion without
radiation, can protect the safety of patients,
fetuses, doctors, and nurses [44, 45].

In this study, 4 out of 118 patients in the IAABO
group and 1 out of 22 patients in the routine
group had placenta implanted into the bladder
during the operation, necessitating bladder
repair. The statistical results showed that
IAABO did not reduce the risk of bladder injury
during cesarean section in patients with
implantable PPP. This may be because some
patients with dangerous placenta previa and
placental implantation had their placenta pen-
etrating the bladder or had severe pelvic adhe-
sions, easily damaging the surrounding organs
such as the bladder, ureter, and bowels.

Patients with PPP accompanied by implanta-
tion often experience significant and turbulent
bleeding during surgery, resulting in an unclear
visual field and increased operational difficulty.
This can lead to damage to periuterine organs
such as the bladder and ureter and complica-
tions such as disseminated intravascular coag-
ulation and multiple organ failure, which can be
life-threatening. Therefore, patients with dan-
gerous placenta previa and placental implanta-
tion often require technical support from urolo-
gy during cesarean sections. Some scholars
advocate for preoperative cystoscopy to assess
the bladder shape, the extent and position of
placental implantation, and its relationship
with the bladder triangle [46-48]. This com-
bined evaluation helps in comprehensively
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assessing the difficulty of the operation and
preparing adequately.

Despite the valuable insights garnered from
this study, several limitations warrant consider-
ation. Firstly, the retrospective nature of the
study introduces inherent biases and limita-
tions associated with data collection and analy-
sis. Prospective studies leveraging standard-
ized protocols and comprehensive data cap-
ture would offer enhanced robustness and reli-
ability, enabling more definitive conclusions.
Additionally, the single-center design of the
study limits the generalizability of the findings,
warranting validation in multicenter cohorts to
ensure broader applicability across diverse
patient populations and clinical settings.
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