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Precis
[bookmark: _Hlk30279027]Simultaneous abdominal aorta balloon occlusion without radiation exposure during caesarean section in placenta percreta patients is a safe and effective procedure for hemorrhage control.


[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK19]Abstract
Objective: To research the safety and effect of the simultaneous abdominal aorta balloon occlusion without radiation exposure during caesarean section in placenta percreta patients.
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]Design: A retrospective case study.
Setting: A class A tertiary comprehensive hospital in Beijing of China.
Population or Sample: 28 pregnant women from September 1st, 2015, to January 31st, 2019
Methods: The medical records of 28 patients with placenta percreta, who undertook the simultaneous abdominal aortic balloon occlusion without radiation exposure during caesarean section, were retrospective studied.
Main Outcome Measures: The intra-operative blood loss, transfusion requirements, hysterectomy rate, the duration of operation, length of Intensive Care Unit time and postoperative hospital stay.
Results: The technical success rate was 100%. The amount of blood loss was 600 - 6500 (3094 ± 1502) ml. The duration of operation was 123 - 488 (285 ± 102) min. The mean Intensive Care Unit time and postoperative hospital stay were 2.0 (1.0 - 2.8) days and 7.0 (7.0 - 9.0) days respectively. Hysterectomy was carried out in 12 (42.9%) cases. No maternal and neonatal deaths. The complication included 7 cases of local thrombosis of right femoral artery. Thrombectomy was successfully performed through the femoral artery incision on the operating table simultaneously. There was no other complication.
Conclusions: The simultaneous abdominal aorta balloon occlusion without radiation exposure during caesarean section in placenta percreta patients is a safe and effective procedure for hemorrhage control. It is an easy-to-implement procedure by a well-trained surgeon which performed in the general operation room.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Key Words: Abdominal Aorta Balloon Occlusion; Caesarean Section; Hemorrhage; Intra-operative ultrasound; Placenta Percreta; Radiation Exposure
Tweetable abstract: To research the safety and effect of the simultaneous abdominal aorta balloon occlusion without radiation exposure during caesarean section in placenta percreta patients. The medical records of 28 patients with placenta percreta, who undertook the simultaneous abdominal aortic balloon occlusion without radiation exposure during caesarean section, were retrospective studied. The amount of blood loss was 600 - 6500 (3094 ± 1502) ml. The complication included 7 cases of local thrombosis of right femoral artery. Thrombectomy was successfully performed through the femoral artery incision on the operating table simultaneously. The simultaneous AABO without radiation exposure during caesarean section in placenta percreta patients is a safe and effective procedure for hemorrhage control.


Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Placenta accreta, also known as abnormally invasive placenta, refers to the abnormal attachment of the placenta to the uterine wall such that chorionic villi invades the myometrium or even to the uterine serosa and adjacent organs.1 The incidence of placenta accreta ranges from 1.7 to 14.1 per 10,000 deliveries and has increased in recent years following increasing rates of cesarean delivery worldwide.2 Placenta accrete is associated with massive hemorrhage, hysterectomy, adjacent organ injury, extension of Intensive Care Unit time and hospital stay, leading to high maternal morbidity and mortality.1, 3
[bookmark: OLE_LINK8][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK27][bookmark: OLE_LINK25][bookmark: OLE_LINK84][bookmark: OLE_LINK85]To reduce bleeding, some endovascular procedures have been used during caesarean section to temporarily block uterine blood flow and reduce intra-operative bleeding, including prophylactic balloon occlusion of the bilateral common iliac arteries,4, 5 internal iliac arteries6 or uterine arteries.7, 8 However, due to the abundant collateral circulation via the lumbar, ovarian, and femoral arteries, the hemostatic effect of these methods is limited.9, 10 A balloon placed below the renal arteries can block most of the blood supply, as well as the collateral flow from the ovarian artery, lumbar artery, internal iliac artery, external iliac artery and femoral artery, to the pelvic cavity. A recent systematic review and meta-analysis showed that the volume of blood loss, the need for blood transfusions, hysterectomy rate, operative time, and postoperative hospitalization duration were significantly reduced with the prophylactic abdominal aortic balloon occlusion (AABO) compared to without AABO.11 However, these endovascular procedures might potentially lead to the carcinogenesis, congenital malformations or mental retardation by radiation exposure. Till now, there is no consensus on these modalities.12
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Here, we report an application of intra-operative AABO without radiation exposure during caesarean section, which is an effective and convenient modality for hemorrhage control in patients with placenta accreta. This procedure we used for years, and the effect and the safety were also evaluated retrospectively.
[bookmark: OLE_LINK47][bookmark: OLE_LINK53]In the present study, twenty-eight cases of simultaneous AABO without radiation exposure during caesarean section for placenta percreta were reported, and the bleeding volume, operation duration, hysterectomy rate, Intensive Care Unit time and hospital stay were retrospectively analyzed.

Methods
Study objects
[bookmark: OLE_LINK83][bookmark: OLE_LINK18][bookmark: OLE_LINK24][bookmark: OLE_LINK30]Case recruiting was conducted among the pregnant women who were admitted from September 1st, 2015, to January 31st, 2019. All the patients were examined by ultrasound scan and MRI during the prenatal period, and the diagnosis of placenta previa with accreta was confirmed. The position and severity of placenta accrete were determined by preoperative ultrasound scan and MRI, and scoring with the Chong’s placenta accreta scoring system (Table 1).13 The inclusion criteria were: (i) Patients with the prenatal diagnosis of placenta percreta by ultrasound scan and MRI; (ii) Patients with the score of Chong’s placenta accrete scoring system greater than 9; (iii) Patients who underwent simultaneous AABO without radiation exposure on the operating table. The exclusion criteria were: (i) Patients with placenta creta or placenta increta confirmed by ultrasound scan or MRI before caesarean section; (ii) Patients with the score of Chong’s placenta accrete scoring system less than or equal 9; (iii) Patients underwent other endovascular procedures include primary embolization of the uterine artery or internal iliac artery; (iv) Patients who underwent emergency caesarean section. Before surgery, informed consent was obtained in all patients. 

Preoperative Preparation
Before the caesarean section, ultrasound scan and MRI were conducted to ensure that there were no tortuous, stenosis, occlusion or anatomical anomalies in bilateral femoral, iliac, renal arteries and the abdominal aorta. Meantime, the diameter of the abdominal aorta and the distance from the bifurcation of abdominal aorta to the common femoral artery were measured.

Surgical Methods
All procedures were performed in the general operation room. All of the surgeons and obstetricians were well trained follow standard surgical procedure. After spinal anesthesia was administered, the right common femoral artery was prepared via a vertical groin incision. The balloon (Reliant®, Medtronic, Minneapolis, USA) was marked with a thread at 23-25 cm from the proximal marker on the balloon, according to the preoperatively measured distance from abdominal aorta bifurcation to common femoral artery.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Once the fetus is delivered and the umbilical cord is clamped, the right common femoral artery was transversely incised and an 11-F arterial sheath (Avanti Sheath Introducer, Cordis Inc, USA) was reversely advanced. The sheath lumen was continuously rinsed with a saline solution by a pressure infusion. The balloon was then advanced into the abdominal aorta through the sheath, while the surgeon’s right hand entered the abdominal cavity through the abdominal incision and placed on the bifurcation of the abdominal aorta (the middle finger at the end of the abdominal aorta, the index finger and ring finger at the beginning of the right and left common iliac artery respectively) to feel the arterial pulsation and assist advancing and positioning the balloon. (Figure 1) The balloon was placed between the renal artery ostia and the bifurcation of the abdominal aorta. To ensure the appropriate position the thread marker on the balloon should be placed just outside the femoral sheath, when the balloon was inflating, instead of the index finger, the surgeon’s right middle finger sensed the filling of the balloon. Afterwards, ultrasound scan was used to verify the position of the balloon and the blood flow of bilateral renal artery. The sheath and catheter were well fixed. The occlusion time was recorded. To prevent severe ischemia of the lower extremities, the duration of the occlusion should not be more than 30 minutes. If a second occlusion was needed, an interval of 5 min was required. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK43][bookmark: OLE_LINK34][bookmark: OLE_LINK37][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK44][bookmark: OLE_LINK52][bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK3]With the aid of successful balloon occlusion of the abdominal aorta, the obstetricians were able to separate the placenta from the uterine wall in a bloodless vision. Other hemostasis methods, such as the placenta bed suture, uterine artery ligation and the B-Lynch suture, were often used. In some situations, the placenta and part of the uterine wall were removed to achieve hemostasis. Furthermore, if the bladder or intestines was involved, the urologists or general surgeon were asked to help. A hysterectomy was performed only if the placenta could not be removed or the hemostasis was not satisfied. After placenta removal or hysterectomy and satisfactory hemostasis were achieved, the balloon catheter was slowly deflated for 1-5 minutes to observe for any bleeding. If there was no visible bleeding, the balloon catheter was gently removed. The lower limb was examined with ultrasound scan to check for any thrombosis. In case of thrombosis, an embolectomy with Fogarty balloon catheter (5.5F, Edwards Lifesciences Inc, USA) was conducted, until the blood flow of bilateral femoral artery was normal. After that, the common femoral artery was sutured using 6-0 Prolene sutures (Ethicon, Johnson& Johnson medical Ltd, USA).
After operation, the artery pulsation of the foot was surveyed. And anticoagulation with low molecular weight heparin was started at 24 hours after operation.

Investigated clinical characteristics
The type of accrete was finally diagnosed according to intra-operative findings. The clinical outcome of each case was recorded in detail, including the intra-operative blood loss, the transfusion requirements, the need for hysterectomy, the duration of operation, length of Intensive Care Unit time and postoperative hospital stay. Maternal complications related to AABO were recorded. In addition, the Apgar score at 5min of the newborns was also evaluated.

Statistical analysis
These clinical data were analyzed by the SPSS 17.0 software (SPSS Inc., Chicago, Illinois). Continuous data were described by the mean ± SD or median (inter-quartile range, IQR).

Results
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Diagnosis of placenta percreta was confirmed by the intra-operative findings in all the 28 cases. The AABO procedure was performed in all cases, avoiding radiation exposure during caesarean section. All cases were single fetus pregnancies. All observation data were summarized in Table 2. The characteristics and outcomes of patients were listed in Table 3.
The amount of blood loss was 600-6500 (3094±1502) ml. The duration of operation was 123-488 (285±102) min. No subsequent trans-catheter arterial embolization was performed for persistent bleeding. The mean Intensive Care Unit time and postoperative hospital stay were 2.0 (1.0-2.8) days and 7.0 (7.0-9.0) days respectively.
No maternal and neonatal deaths. All the pregnant women and fetus were not received any radiation exposure. The Apgar score at 5 min was 10 in 27 newborns and 9 in one newborn, which Apgar score rose to 10 at 10 min. No operative accident had happened in this case. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK72]Hysterectomy was carried out in 12 (42.9%) cases with placenta percreta, in which the placenta could not be separated from the uterus and the postpartum hemorrhage from the placenta bed was continuous and uncontrollable, despite the AABO. The mean Chong’s placenta accrete score was 13.00±1.86 in hysterectomy cases and 11.56±1.50 in non-hysterectomy cases, however there was no statistical difference between two groups (P>0.05).
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]The vascular complications included 7 cases of slight local thrombosis of right femoral artery. Thrombectomy was simultaneously performed with Fogarty balloon catheter. After thrombectomy, the normal blood flow of limb arteries was proved by ultrasound scan. Before discharge, the motor and sensor function of the lower extremities were completely recovered in all the 7 patients. There were no other complications, such as disseminated intravascular coagulation, rebleeding, femoral nerve injury and arterial rupture, infection or lymphorrhagia of the incision.

Discussion
Prophylactic AABO in placenta percreta patients
[bookmark: _Hlk24318728][bookmark: OLE_LINK66][bookmark: OLE_LINK67]In 1966, Lukes14 proposed a histological classification for placenta accreta based on the depth of the villous penetration of the myometrium: (1) placenta creta, when the villi adhere directly to the myometrium without a decidual interface, (2) placenta increta, when the villi invade the myometrium, and (3) placenta percreta when the villi invade the full thickness of the uterine wall including the serosa. Percreta villi can also invade the neighboring organs and tissues beyond the uterine serosa. Placenta percreta is the least common but most severe abnormality of placenta accreta, associated with life-threatening hemorrhage and high hysterectomy rate. The average blood loss volume has been reported to be 3000 ml, and this volume exceeds 5000 ml in 20% of patients and even 10,000 ml in 10% of patients15, 16, and accounts for 23% -64 % of peripartum hysterectomy3. However, the placenta creta, increta and percretamay co-exist in same patient. A preoperative placenta accreta scoring system was proposed as an effective diagnostic tool for assessing the types of placenta accrete to predict the bleeding risk. In our previous reports, a score of 6-9 indicted the placenta increta with a median amount of blood loss of 1200ml, and a score greater than 9 indicted the placenta percreta with the median amount of blood loss of 4000ml.13 Therefore, we used prophylactic AABO in patients whose scores were greater than 9 to reduce bleeding. Of the present 28 cases, the preoperative placenta accreta scores were 10-15 (average 12.18). All cases were confirmed as placenta percreta by intra-operative findings. By using prophylactic AABO, the average intra-operative blood loss was only 3094 ml, which was obviously lower than those formerly placenta percreta cases with similar scores without AABO in our hospital13, and also significantly lower than the reported blood loss of placenta percreta in the literatures 17. 

Prophylactic AABO and radiation exposure
[bookmark: _Hlk24318798][bookmark: OLE_LINK20][bookmark: OLE_LINK68][bookmark: OLE_LINK69]Up to now, in literatures, the AABO was placed under X-ray by puncture of the femoral artery. After that the patient was transferred to the operating room for delivery. The reported mean fetal radiation exposure dose was no more than 10 mGy11. The American College of Obstetricians and Gynecologists suggested that exposure to less than 50 mGy had not been associated with an increase in fetal anomalies or pregnancy loss18. However, sensitive fetuses might still suffer from radiation damage. The simultaneous AABO without radiation exposure in our study can completely avoid X-ray exposure and radiation damage to the fetus. And this is a general and easy-to-implement procedure by a well-trained surgeon which performed in the general operation room.

Thrombosis and thrombectomy
Because of the hypercoagulability of pregnancy, long time blocking of the blood flow by AABO, and without using of anticoagulant drugs during caesarean section, the AABO procedure carries a higher risk of arterial thrombosis. Particularly for puncture AABO under X-ray, the transportation of patients from the catheter room to the operating room after balloon placement, prolongs the in vivo time of the balloon and increases the risk of thrombosis and ischemia of lower limb. In the present study, no transportation was needed since the abdominal aortic balloon was placed on the operating table immediately after delivery and umbilical cord clamping. This also shortened the in vivo stay time of balloon. Even though, there were still 7 cases of thrombosis in the present 28 cases. The reason for high incidence was that ultrasound scan was performed in all cases before the balloon removed, and in which 4 cases of slight mural thrombus with little influence on blood flow. If without ultrasound scan, these 4 cases of thrombus might not be found. Therefore, we advocate that, for all AABO cases, ultrasound scan should be performed before removed the balloon to determine whether there was any local thrombus. In case thrombosis, it was not easy to deal with when the balloon was placed by puncture under X-ray. However, with the present procedure, thrombectomy could be conveniently taken through the femoral artery incision on the operating table promptly. Among the present 7 cases of femoral thrombosis, thrombectomy using a Fogarty catheter was completed immediately with normalization of the arterial blood flow on the operating table.
Complications such as functional renal impairment, femoral nerve injury and arterial rupture, infection or lymphorrhagia of the incision were not observed postoperatively in all 28 cases. The dorsal pedal artery pulse is intact without any discomfort of lower extremity in all patients upon discharge.
[bookmark: _Hlk24318944]
Locate the balloon
The critical step of AABO is to precisely locate the balloon between the renal artery ostia and the bifurcation of abdominal aorta. If the balloon is placed too high, the renal artery will be blocked leading to renal function damage. On the other hand, if the balloon sits too low, the blocking effect will be insufficient, and the iliac artery is easily to be injured or even ruptured. Our experiences to precisely locate the balloon include: a) Preoperative ultrasound scan and MRI is needed to ensure there is no tortuous, stenosis, occlusion or anatomical anomalies in femoral, iliac, renal arteries and the abdominal aorta. Meantime, the diameter of the abdominal aorta and the distance from the bifurcation of abdominal aorta to the common femoral artery, in most cases 23-25 cm, should be measured. Then the insert depth and needed volume of balloon will be determined. The balloon is marked with a thread according to the preoperatively measured distance. b) When the balloon is inserted and advanced, the surgeon’s one hand, usually the right hand, enters the abdominal cavity through the abdominal incision. The middle finger is placed at the end of the abdominal aorta, and the index finger and ring finger are placed at the beginning of the right and left common iliac artery respectively to feel the arterial pulsation and assist advancing and positioning of the balloon (Figure 1). The thread marker at 23-25 cm of the balloon should be just outside the femoral sheath. When inflating of the balloon, the middle finger of the hand in the abdominal cavity should sense the filling of the balloon instead of the index finger. c) The balloon is inflated until the pulse of bilateral common iliac arteries is absent. The ultrasound scan is used to verify the balloon position and the blood flow of bilateral renal artery.

Limitations of the study
The first disadvantage of the present study is no control group. According to the literature and our experience, The AABO can significantly reduce intraoperative bleeding. So AABO has been routinely used for severe placenta percreta patients. If set control group without AABO, the massive bleeding may be unreasonable and inhumane for severe placenta percreta patients. In addition, this paper focuses on the technology improvement of AABO. The second disadvantage was the small number of cases. The results need to be confirmed by more cases in the future.

Conclusion
[bookmark: _Hlk24318442]The simultaneous AABO without radiation exposure during caesarean section in placenta percreta patients is a safe and effective procedure for hemorrhage control. And it is a general and easy-to-implement procedure by a well-trained surgeon which performed in the general operation room. The advantages are no fetal radiation exposure and damage as well as shorten in vivo stay time of balloon. For all AABO cases, ultrasound scan should be performed before removed the balloon to determine whether there was any local thrombus. In case of arterial thrombosis, thrombectomy can be conveniently performed through the femoral artery incision on the operating table promptly.
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[bookmark: _Hlk23801553]Table 1. Chong’s placenta accretescoring system*
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*CHONG Y, ZHANG A, WANG Y, CHEN Y, ZHAO Y. An ultrasonic scoring system to predict the prognosis of placenta accreta: A prospective cohort study. Medicine 2018;97:e12111
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Table 2. Patient Characteristics
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Table 3. Patients’ Characteristics and Outcomes
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Case

no.

Age

(years)

Gravidity

and

Parity

history

Gestation

(weeks+d

ays)

Prior

Caesarean

Section(n)

Score

of

ZPASS

Intraoperative

Blood Loss(ml)

Packed

RBC

Transfused

(units)

Fresh

Frozen

Plasma

Transfused

(ml)

Blood

platelet

Transfused

(units)

Duration of

Surgery(min)

Apgar

score at

5min

Length of

Intensive

Care Unit

admission

(days)

Postoperative

Length of

stay(days)

Hysterectomy Intraoperative Complications

1 34 G3P1 31+5 1 10 2800 8 800 0 488 10 3 13 No No

2 35 G3P1 34+2 1 10 2300 4 800 0 278 10 0 10 No No

3 36 G6P2 33+1 2 13 5400 16 2000 0 473 10 3 9 No right femoral artery thrombosis

4 31 G3P2 37+0 2 15 6500 18 3000 0 317 10 0 21 No No

5 35 G6P1 34+0 1 10 4000 12 1600 0 353 10 2 12 No No

6 35 G4P2 32+1 2 11 3500 14 1200 0 220 10 2 8 No No

7 38 G7P2 36+0 2 12 4200 15 1200 0 291 10 2 8 Yes No

8 26 G3P1 33+0 1 12 4000 14 800 0 185 10 4 6 No No

9 34 G3P1 35+6 1 11 2500 10 800 0 193 10 2 6 No No

10 33 G3P1 35+6 1 10 4100 16 1600 1 181 10 2 15 No No

11 22 G4P1 34+3 1 11 1800 4 400 0 123 10 3 7 No No

12 29 G4P1 35+4 1 14 5850 9 1800 1 263 10 2 9 Yes No

13 34 G2P1 34+1 1 11 3500 11 400 0 339 10 2 7 No right femoral artery thrombosis

14 30 G4P1 32+2 1 11 1100 2 0 0 295 10 2 5 No No

15 40 G4P1 36+1 1 11 3000 14 1200 0 241 10 2 9 Yes right femoral artery thrombosis

16 33 G5P2 34+4 2 11 600 2 0 0 303 10 3 7 Yes No

17 28 G3P1 33+5 1 12 1400 2 400 0 203 10 2 7 Yes right femoral artery thrombosis

18 36 G3P2 33+0 2 13 1600 4 400 0 345 10 0 6 Yes No

19 25 G4P1 34+1 1 12 3000 12 1600 0 270 10 0 14 No No

20 25 G2P1 35+1 1 13 3000 8 800 0 153 10 2 7 No No

21 30 G4P1 32+4 1 14 5200 16 2000 0 391 10 4 9 Yes right femoral artery thrombosis

22 26 G6P2 30+2 2 11 2500 8 800 0 155 10 2 7 Yes No

23 30 G5P1 35+6 1 14 2200 8 400 0 196 10 3 9 Yes No

24 37 G5P1 32+5 1 12 3500 8 1200 0 480 9 0 7 Yes right femoral artery thrombosis

25 32 G2P1 34+5 1 11 4300 14 1600 0 435 10 2 7 No No

26 29 G2P1 32+0 1 14 1200 4 0 0 199 10 0 7 No No

27 28 G3P2 34+1 2 17 1800 4 400 0 260 10 1 7 Yes No

28 37 G4P1 38+2 1 15 1800 4 400 0 339 10 1 7 Yes right femoral artery thrombosis
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Characteristic Value(n=30)

Age(years) 31.71±4.53

Mean gestational weeks 34.16±1.79

Previous pregnancies (n) 3.82±1.33

Previous Caesarean Section(n) 1.29±0.46

Score of ZPASS 12.18±1.79

    The group of hysterectomy cases 13.00±1.86

    The group of non-hysterectomy cases 11.56±1.50

Pregnancy associated with diabetes (n,%) 9, 32.1%

Pregnancy associated with Anemia (n,%) 12, 42.9%

Intraoperative Blood Loss(ml) 3094±1502

Any transfusion(n) 28

    Packed RBC Transfused (n,%) 28, 100%

    Packed RBC Transfused (median, IQR units) 8.5, 4.0-14.0

    Fresh Frozen Plasma Transfused (n,%) 25, 89.3%

    Fresh Frozen Plasma Transfused (median, IQR ml) 800, 400-1600

    1 Unit Blood platelet Transfused (n,%) 2, 7.1%

Duration of Surgery(min) 285±102

Apagar score less than 10 at 5 min (n,%) 1, 3.6%

Length of Intensive Care Unit admission(n,%) 22, 78.6%

Length of Intensive Care Unit admission(median IQR days) 2.0, 1.0-2.8

Hospitalization days, Postoperative(days) 7.0(7.0-9.0)

Hysterectomy (n, %) 12, 42.9%

Vascular Complication (n,%) 7, 25.0%

    right femoral artery thrombosis 7
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Variable 0 1 2

Position of the placenta Normal

Marginal placental

previa or low lying

placenta

Completely

placental previa

Thickness of the placenta <3cm 3–5cm >5cm

Continuity of the clear

space

Continuity Local interruption Disappeared

Bladder line Continuity Local interruption Disappeared

Lacuna None Present

Fused with boiling

water sign

Condition of the

subplacental vascularity

Normal blood flow

The blood flow

increased, forming

a cluster

The emergence of

“cross-border”

blood vessels

Blood sinus of cervix None Present

Fused with boiling

water sign

Morphology of cervix Complete Incomplete Disappeared

History of cesarean section -

Prior cesarean

section



>2 prior cesarean

sections


