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Learning Objectives

Upon conclusion of this activity, participants will be better able to:

1. list 3 maternal historical risk factors for placenta accreta spectrum

2. recognize at least 3 ultrasound findings for placenta accreta spectrum

3. describe how ultrasound findings can be scored for placenta accreta risk
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Silver, RM et al.  N Engl J 

Med  2018:378;1529-1536



Endometrial Decidualization

Murata H, et al.  Biomolecules. 2022 Sep 10; 12(9):1275. doi: 10.3390/biom12091275
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Decidualized Myometrium Present



Placenta Accreta - Risk Factors

• placenta previa

• previous cesarean section

• maternal age 

• in-vitro fertilization

• Asherman’s syndrome

• prior endometrial ablation

• prior uterine surgery

Common Risk Factors Infrequent Risk Factors

Clark SL, et al. Obstet Gynecol 1985;66:89-92

Silver RM, et al. Obstet Gynecol 2006;107:1226-32

Jewelewicz R, et al. Obstet Gynecol 1976;47:701-5.

Herath RP, et al. J Obstet Gynaecol 2011;31:82-3.

Esh-Broder E, et al. BJOG  2011;118:1084-9.Salmanian B, et al. Am J Obstet Gynecol 2020;223:568.e1-e5

Einerson B, et al. Obstet Gynecol  2023;142:31-50.



Prospective Observational Cohort of 30,142  Women with Cesarean Section
19 Academic Centers  (1999-2002)

Silver RM, et al.  Obstet Gynecol  2006;107:1226-32



Placenta Previa and Placenta Accreta by Number of Cesarean Deliveries

Silver RM, et al.  Obstet Gynecol  2006;107:1226-32





Prospective evaluation of 34 women with previa and 

history of one or more cesarean section

J Ultrasound Med  1992;11:333-43

Diagnostic Criteria
1.  loss of normal hypoechoic retroplacental myometrial zone

2.  thinning/disruption of hyperechoic uterine serosa-bladder 

interface

3.  presence of focal exophytic masses

4.  intraplacental vascular lacunae present
0     none

1+   1-3

2+   4-6

3+   many



18 women with + US findings, 14 confirmed accreta
16 of these patients underwent hysterectomy

16 women with - US findings, only 1 confirmed accreta
2 of these patients underwent hysterectomy

Finberg HJ, et al.  J Ultrasound Med  1992;11:333-43

Study Results - Placenta Accreta

Pregnant women with previa and one or more cesarean section



7 Key US Findings - Placenta Accreta Spectrum - Delphi 

Consensus

Loss of ‘clear zone’

Myometrial thinning

Bladder-wall interruption

Placental bulge

Uterovesical hypervascularity

Placental lacunae

Bridging vessels

“Prior history of ≥ 1 Cesarean delivery, 

myomectomy or PAS should be an indication 

for detailed PAS ultrasound assessment”

Jauniaux E, et al.  Ultrasound Obstet Gynecol  2023;61:518-25



Jauniaux E, et al.  Am J Obstet Gynecol  2024;63:173-80

Placental Lakes

Normal Pregnancies



Jauniaux E, et al.  Am J Obstet Gynecol  2024;63:173-80

Placental Lacunae



Placental Lacunae



Loss of Retroplacental Clear Zone



3D Ultrasound
Tomographic US Imaging



Placental Bulging

25 weeks gestation



Placental Bulging



Bladder-Uterine Wall Interruption Bridging Vessels Across Uterine Wall



187 pregnant women with previa with prior uterine surgery

41 women (22%) had placenta accreta spectrum

• determine diagnostic accuracy

2DUS, color Doppler US, 3DUS

• identify criteria to distinguish accreta from percreta

Objectives



2D US (abdominal and transvaginal) and Doppler

• loss/irregularity of retroplacental echolucent area

• abnormal hyperechoic interface (bladder and uterus)

• turbulent placental lacunae with high flow (> 15 cm/s)

Diagnostic Criteria - Cali et al.

Transabdominal 3D power Doppler US

• hypervascularity of uterine serosa-bladder wall interface

• irregular intraplacental vascularization

Ultrasound Obstet Gynecol  2013; 41: 406-412



“In the 16 of 17 cases of percreta, the serosa-bladder

interface hypervascularity was associated with 

vascularization of the entire placental width.”

Previa with No Accreta Placenta Percreta

Ultrasound Obstet Gynecol  2013; 41: 406-412



3D Power Doppler US2D color Doppler US







Parametrial Extension



21 Cases

46 Controls

Placental lacunae                                   

Abnormal uteroplacental interface         

Retroplacental myometrium absence

Lower uterine hypervascularity

67%

100%

85%

86%



Cesarean Section Scar Ectopic Pregnancy

6 weeks gestation

Sagittal View

Cranial

Caudal





Evolution:  Small Scar Pregnancy           Placenta Accreta

Proposal: “All women with prior cesarean section should

have a 6- to 8- week scan to predict placenta accreta”

Adapted from El-Refaey H, et al.  BJOG 2014;121:181



PAS Risk Prediction Models

Tovbin J, Melcer Y, Shor S, et al. Prediction of morbidly adherent placenta using a scoring

system. Ultrasound Obstet Gynecol 2016;48:504–510.

Gilboa Y, Spira M, Mazaki-Tovi S, Schiff E, Sivan E, Achiron R. A novel sonographic scoring

system for antenatal risk assessment of obstetric complications in suspected morbidly adherent

placenta. J Ultrasound Med 2015; 34:561–567.

Rac MWF, Dashe JS, Wells CE, Moschos E, McIntire DD, Twickler DM. Ultrasound predictors of

placental invasions: the Placenta Accreta Index. Am J Obstet Gynecol 2015; 212:343.e1–343.e7.

Pain F, Dohan A, Grange et al. Percreta score to differentiate between placenta accreta and

placenta percreta with ultrasound and MR imaging. Acta Obstet Gynecol 2022;101:1135-1145.



Am J Obstet Gynecol 2015;212:343.e1-7

retrospective review of 184 gravidas ≥ 1 prior cesarean section 

with previa or low-lying placenta (1997-2011)

composite score: smallest myometrial thickness

lacunar spaces

presence of bridging vessels

number of prior cesarean deliveries

placental location



Am J Obstet Gynecol 2015;212:343.e1-7



Placenta Accreta Index



Composite score from 5 ultrasound parameters + number 

of cesarean sections and placental location was highly 

predictive of placental invasion in pregnancies at 

increased risk.

Am J Obstet Gynecol 2015;212:343.e1-7

PAI stratifies individual risk of invasion above the apriori

risk based on number of prior cesarean deliveries and 

placental location.

Placenta Accreta Index



J Ultrasound Med  2021;40:1523-1532

194 pregnancies

≥ 1 prior cesarean section

Placenta previa or low-lying placenta 

Most Frequent US Findings Associated with Cesarean Hysterectomy

• Smallest myometrial thickness ≤ 1 mm             88%

• Anterior placenta previa                                    86%

• Bridging vessels                                                84%

PAI score > 4 was highly predictive of PAS that ultimately required hysterectomy with a PPV of 81%

Retrospective Cohort Study



B.  1st Trimester Ultrasound Findings

A.  Historical Risk Factors

C.  2nd - 3rd Trimester Ultrasound Findings

advanced maternal age

previous cesarean section (s) and number

prior uterine surgery

congenital uterine anomaly

assisted reproductive technology

prior pregnancy with suspected accreta

low implanted gestational sac

placental lacunae (increased size/number)

abnormal uteroplacental interface

lower uterine segment hypervascularity

placenta previa

loss of ‘clear zone’

myometrial thinning

bladder-wall interruption

placental bulge

uterovesical hypervascularity

placental lacunae

bridging vessels

PAS Ultrasound Worksheet Yes No



Remember Maternal Bladder Filling



Beware of Uterine Contractions

8:21:51 9:18:57

20 weeks, 3 days



Retroplacental Clear Zone and Probe Pressure

Adapted from Jauniaux E, et al.  Am J Obstet Gynecol  2018;218:75-87

No Transducer Pressure Transducer Pressure



Ultrasound Assessment of PAS - Key Points

Encourage adequate maternal bladder filling

Use high frequency ultrasound transducers when appropriate

Add vaginal scan to evaluate maternal bladder - uterine wall interface 

Optimize color Doppler ultrasound settings 

3D ultrasound can be used to complement 2D imaging



Placenta Accreta Spectrum - Future Directions

•   Continuing technical improvements in ultrasound imaging

•   Novel diagnostic imaging tools based on AI and machine learning

•   Magnetic resonance imaging as a complementary diagnostic tool

•   Comprehensive predictive models (history, US, MRI, biomarkers) 




