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DISCLOSURES

• none



LEARNING OBJECTIVES

• Definitions

• Incidence

• Risk factors

• Pathophysiology

• Ultrasound markers
• 1st trimester
• 2nd trimester

• Other imaging modalities



TERMS USED IN PAST

• Previa:
• Complete, incomplete, partial, marginal

• Abnormal placentation
• Accreta, increta, percreta

• Morbidly adherent placenta (MAP)



DEFINITIONS (CURRENT)

• Location
• Normal

• At least 2 cm from the internal cervical os

• Low lying

• Placenta within 2 cm of the cervical os

• Previa

• Placenta that covers the cervical os

IOD: internal os distance



DEFINITIONS (CURRENT)

• Abnormal adherence
• PAS (placenta accreta spectrum)

• Abnormally deep placental anchoring



INCIDENCE OF PAS

• 1950   1:30,000

• 1960   1:10,000

• 1970-1980  1:2520 to 1: 4017

• 2002  1:533

• 2010   1:333

• 2016   1: 272

1. National accreta foundation: 
https://www.preventaccreta.org/

2. Placenta accreta spectrum. Obstetrical 
Care Consensus No. 7. American College 
of Obstetricians and Gynecologists. 
Obstet Gynecol 2018;132:e259-75.

https://www.preventaccreta.org/


WHY??    

•CESAREAN RATE



CESAREAN RATES

• 1910 (Babe Ruth was 15)
• 0.6%

• 1929
• 3%



1970~
5%

1996
~21%

1983
~20%



CESAREAN 
RATES 
WORLDWIDE

2018





RISK FACTORS FOR PAS

• Cesarean
• Uterine niche

• Previa
• 80% of PAS have 

previa

https://www.google.com/url?sa=i&url=https://www.mayoclinic.org/diseases-conditions/placenta-previa/symptoms-causes/syc-20352768&psig=AOvVaw2SKvQWkhImnjtUMZ87GQFd&ust=1591119645754000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLiBzuaU4ekCFQAAAAAdAAAAABAD


DANGEROUS COMBO

• Silver, Robert, Landon, Mark, Rouse, Dwight, et al. Maternal Morbidity Associated With Multiple Repeat 
Cesarean Deliveries. Obstet Gynecol. 2006;107(6):1226-1232. 
doi:10.1097/01.AOG.0000219750.79480.84.



OTHER RISK FACTORS FOR PREVIA

• Uterine surgery

• Endometrial curettage

• Myomectomy

• Ashermans syndrome

• AMA

• Multiparity

• IVF

• Unexplained increased 
AFP (poor predictor)

• Fibroids

• Previous placenta previa

• Tobacco abuse

• Manual removal of placenta

• African American or Asian 
ethnicity

• Mullerian anomalies



PATHOPHYSIOLOGY

Multiple hypotheses

• Defect in endometrial-myometrial interface > failure of normal 
decidualization in the area of the scar

• Absent decidua means the normal plane of separation is lacking > adherent placenta  > 
abnormal deep anchoring villi and trophoblastic infiltration

• Doesn’t account for G1 with no prior instrumentation whom has PAS



HOW DO WE IDENTIFY PAS

• Ultrasound 

• MRI

• Pathology

* important to find AP to decrease 
morbidity & mortality



IMAGING MODALITIES

• Ultrasound: GOLD standard
• Operator dependent

• Substantial variability in image quality

• Practice, practice, practice

• (10,000 scans to be competent with Ob 
sonography in general)



OTHER COMPLICATING FACTORS WITH 
ULTRASOUND

• BMI epidemic

• Posterior placentas

• Leiomyomata

• Debate on what gestational age timing is best to perform



FIRST TRIMESTER ULTRASOUND

• Implantation within the cesarean scar or in 
close proximity to the niche

• Seen in 82% of patients with PAS

• Implantation in the lower uterine segment

• “low implantation” associated with 28% 
chance of PAS

•  



TIMOR-TRITSCH METHOD



CESAREAN SCAR NICHE

• Blastocyte implantation within 
microscopic dehiscence tract in the 
scar from previous cesarean.

• Can lead to CSP

Niche



VARIOUS CSEP CLASSIFICATIONS
Common Classification Systems
1. Type I vs. Type II (Growth Direction)
•Type I (Endogenic/Inward): Sac implants in the scar and grows towards the uterine cavity; potentially less 
risky but can still cause issues.
•Type II (Exogenic/Outward): Sac implants deep in the scar, growing outwards towards the 
bladder/abdominal cavity; higher risk of rupture.

•a thin layer of myometrium, often<5 mm, may initially be seen between the gestational sac and the 
bladder

2. Detailed "Ban 5" System (Myometrial Thickness & Sac Size)
•Type I: Muscle > 3mm thick (less invasive, often stable).
•Type IIa: Muscle 1-3mm thick, sac ≤ 30mm (intermediate).
•Type IIb: Muscle 1-3mm thick, sac > 30mm (intermediate).
•Type IIIa: Muscle < 1mm thick, sac ≤ 50mm (high risk).
•Type IIIb: Muscle < 1mm thick, sac > 50mm (highest risk, bulges outward).

3. Partial vs Complete (Invasion Depth)
•Partial: Sac invades the myometrium but partly in the cavity.
•Complete: Sac entirely embedded within the scar (rarer).



CESAREAN SCAR GRADING





• Suspected CSP

• Del 18 wks for 
PPROM & VB

• Fetus in situ

• Path: percreta

• Del 29 wks for 
PreE w/ SF & VB

• C-Hyst



SECOND TRIMESTER ULTRASOUND

• Placental lacunae
• Sensitivity 80-90%

• Abnormal uteroplacental interface
• Loss of retroplacental clear zone (83% sensitivity) 

• Diagnostic Odds ratio: 23.8%

• Thinning of the retroplacental myometrium

• Uterovesicular interface
• hypervascularity
• bulging or exophytic mass

• Sensitivity 80-90%



PLACENTAL LACUNAE

• Numerous, large and irregular 
echolucencies within the parenchyma of the 
placenta

• NO consensus regarding specifics (SMFM 
Jan 2021)

• High risk for PAS:
• Multiple (>/= 3)
• “Large”
• Irregular borders
• High velocity &/or turbulent flow



• Lacunae congregate near invasion

• Need for hysterectomy & overall complications is correlated with number of lacunae



PLACENTA LACUNAE GRADING

• Grade 0: no lacunae (NPV: 88-100%)

• Grade 1: containing 1-3 small lacunae

• Grade 2: containing 4-6 larger and irregular lacunae

• Grade 3: many large and “bizarre appearing” lacunae throughout



ABNORMAL UTEROPLACENTAL INTERFACE

• Loss of the retroplacental hypoechoic zone, 
myometrial thinning (<1mm), increased 
vascularity on color Doppler

• Substantial variation

• Seen more often at advanced gestational age

• Can be falsely produced or exaggerate with 
transducer pressure





• More pronounced in advancing 
gestational age

• More common with prior cesarean



UTEROVESICAL INTERFACE
• Look for:

• Bridging vessels

• Increased vascularity 
between bladder and 
uterus

• Interruption of bladder 
wall

• Subplacental vascularity

*Turbulent blood flow is the 
most common finding on 
doppler in PAS cases



UTEROVESICAL INTERFACE

• Bridging vessels

• Neovascularity atop uterine 
serosa

• Engorged myometrial vessels in 
area of placentation

• Extend from placenta across the 
myometrium and potentially 
beyond the serosa



UTEROVESICAL INTERFACE

• Increased vascularity between 
bladder and uterus

• Dilation of uteroplacental 
vasculature

• Chaotic vascular growth & flow

• *Wide range of sensitivity & 
specificity



UTEROVESICAL INTERFACE

• Interruption of echogenic bladder wall
• Placental “bulge”

• Deviation of uterine serosa away from the expected 
planes

• **Clear marker of PAS
• Sensitivity 88%

• Beware:
• Bladder varicosities are often seen in absence of PAS



EXOPHYTIC MASS

• Protrusion of placental tissue outside the uterus

• Diagnostic of “percreta” 

• Relatively rare in clinical practice

• *Also look for cervical vascular extension



WHICH MARKER IS BEST?

• International Federation of Gynecology & Obstectrics (FIGO)

• Do NOT recommend using certain ones over others

• NONE carry 100% sensitivity



COMBINING MARKERS

• More markers => higher risk

• Thinning of myometrium AND loss of retroplacental clear zone

• Higher inter-observer agreements

• Although visualization of findings are useful in diagnosis, NONE of the features (or 
combinations of features) associated with PAS reliably predict depth of invasion.



HOW OFTEN SHOULD I ULTRASOUND MY PATIENT

• No great consensus

• SMFM recs
• 18-20 wks with anatomy: where many are diagnosed

• 28-30 wks

• 32-34 wks

• These later scans allow for:
• Assessment for Previa resolution (if it is going to happen)

• Placenta location for delivery planning

• Assessment for bladder invasion



IMAGING MODALITIES
- Operator dependent

-  Considered first line
- Easily accessible

- Expensive
- Less available
- Limited by reading physician 

experience
- Useful for:

- Increased BMI
- Posterior placenta

• MRI 
• Unclear if MRI truly improve diagnosis beyond ultrasound

• Study of 78 cases: 38% of time MRI confirmed an INCORRECT PAS 
or incorrectly changed a diagnosis

• unlikely to change management but may help with planning





MANAGEMENT

2 main rules

• 1. Team approach
• MFM, OB, Oncology, Urology or Urogynecology, Gen or Trauma Surgery team available, 

Interventional radiology, Anesthesia, Blood bank, Nursing, NICU, etc

• 2. Do NOT try to remove the placenta!!



UF HEALTH JAX PAS APPROACH

• PAS info sheet

• PAS meetings (formal or 
informal)

• Plan date based on team 
availability

• Steroid planning

• Massive transfusion protocol 
ready

SMFM 2018







DELIVERY TIMING

• NOT recommended to go 36 wk +
• ½ of these patients would experience emergent delivery for PPH



DIAGNOSIS & WORK UP CONCLUSION

• Scrutinize every placenta

• Prior cesarean PLUS Previa:  HIGH risk for PAS
• Scrutinize these even more

• Look at the placenta…a bunch

• Utilize most skilled sonographers and reading physicians

• PLAN, PLAN, PLAN

• As PAS incidence increases, the need for agreement on definitions of u/s 
markers and approach is crucial

• Increasing prenatal detection DECREASES morbidity



QUESTIONS 
AT THE END
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