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Placenta accreta or  
Abnormal Invasive Placenta (AIP) 

Placenta.2012 Placenta accreta: pathogenesis of a 20th century iatrogenic 
uterine disease. Jauniaux E, Jurkovic D 

Kayem et al 2005 



 

•  Accreta: attached to the decidual 
surface of the myometrium 

•  Increta: more deeply invading into 
the myometrium 

•  Percreta: through the myometrium 
and the uterine serosa +/- 
adjacent organs 

. 

  

Spectrum of 
Abnormal Invasive Placenta (AIP) 



•  Placenta praevia – 75%: Risk of hysterectomy with placenta previa 
(adjusted for prior C/S) is 100 x that with normal placentation  

•  Prior cesarean section – 66% and prior myomectomy, manual 
removal of placenta, D+C, cornual resection (even endometritis) 

  

Clark AJOG 1985; Miller AJOG 1997; Wu AJOG 2005.  

Risk Factors 



Wu AJOG 2005 

AIP and C section 



•  Placenta praevia – 75%: Risk of hysterectomy with placenta previa 
(adjusted for prior C/S) is 100 x that with normal placentation  

•  Prior cesarean section – 66% and prior myomectomy, manual 
removal of placenta, D+C, cornual resection (even endometritis) 

•  Maternal Age > 35 years 

  

Risk Factors 

Clark AJOG 1985; Miller AJOG 1997; Wu AJOG 2005.  



 1st step : Ultrasound 
 



% accreta Se PPV NPV 

Warshak 9% 77% 65% 98% 

Chou 21% 82% 87% 95% 

Levine 37% 86% 86% 92% 

Finberg 44% 93% 77% 94% 

US: overall accuracy 



Ultrasound 
Imaging Accuracy 





Hypoechoic irregular vascular spaces within the placental 
parenchyma 

1- Intra-placental lacunae 

Grade 3:  many throughout the placenta 
and appearing large and bizarre 

Courtesy Dr JP BAULT 



2- Loss of the hypoechoic retro 
placental space: 

Direct invasion of the trophoblastic tissue trough the myometrium. (the 
decidua basalis is thought to be represented by the hypoechoic space 

between the placenta and the underlying myometrium) 

Courtesy Dr JP BAULT 



3- Myometrium thinning 

direct invasion of the trophoblastic tissue trough the myometrium. (the 
decidua basalis is thought to be represented by the hypoechoic space 

between the placenta and the underlying myometrium) 

Myometrial thickness 



4- Bladder wall abnormalities  
 

3D  

- focal defects in the echogenic bladder border  
- bulging of the bladder itself induce by aberrant vessels 
running at the bladder uterine interface.  

Courtesy Dr JP BAULT 



Exophytic masses within the bladder can be present in higher 
degrees of invasive placentation, such as placenta percreta 



•  Placental vascular flow (within lacunae): turbulent  flow  
•  Increase sub-placental vascularity,  
•  Bladder uterine-serosa interface hyper-vascularity,  
•  Vessels extending from the placenta to the bladder, and vessels crossing 

the interface disruption site.  
D’Antonio 2015 

B- Colour Doppler 



Large 
anevrism 

Hypervascularisa
tion + tortuous 

Bridging vessels 
at the bladder/
uterus interface 

Shih UOG 2009 



 
Placenta accreta Index 

 

54 historical specimen 
Ultrasound predictors of placental invasion: the Placenta Accreta Index. Martha W. F. 
Rac, MD; Jodi S. Dashe, MD; C. Edward Wells, MD; Elysia Moschos, MD; Donald D. 
McIntire, PhD; Diane M. Twickler, MD- AJOG March 2015 



2nd step: MRI 
 



-  intermediate signal, hypo- or 
isointense with respect to the 
surrounding myometrium 

 
-  thin line of separation between 

the myometrium and the placenta: 
placental– myometrial interface.  

Ultrafast Sequences SSFP:  
Steady State Free Precession 

MRI normal appearance of the 
placenta 



SSFP 



Cine MRI sequence 



 locate the caesarian scar area 

CAESARIAN SCAR 



1- bulging placenta 
 

Levine D- Radiology 1997 Palacios- Acta ObstGynecol 2005Lax- MagnReson Imaging 2007 

5 Morphological 
 criteria 



Levine D- Radiology 1997 Palacios- Acta ObstGynecol 2005 Lax- MagnReson Imaging 2007 Baughman Radiographics 2008 

2- Heterogeneous intensity  
 

5 Morphological 
 criteria  



  
3- Dark intraplacental bands 
-  Increased vascularity or caused  
-  Fibrin deposition 
-  Best MRI feature 

 
 

5 Morphological  
criteria 



5 Morphological  
criteria 

Fusion imaging 



 
4- Focal interruption of the myometrium 

Highest interobserver variability 
 
 

5 Morphological 
 criteria  



 
5- Tenting of the bladder 
Direct visualization of the invasion of pelvic  
structures by placental tissue  

 
 
 

5 Morphological  
criteria 



COMPARING THE DIAGNOSTIC VALUE OF ULTRASOUND AND MAGNETIC RESONANCE IMAGING FOR PLACENTA ACCRETA: 
 A SYSTEMATIC REVIEW AND META-ANALYSIS 
XINYUE MENG,* LIMEI XIE,* and WEIWEI SONG  Ultrasound in Med. & Biol., Vol. -, No. -, pp. 1–8, 2013 

Placenta accreta:  
US/MRI  

Imaging Accuracy 

Ultrasound MRI 



Placenta accreta:  
US/MRI  

Imaging Accuracy 

Prenatal identification of invasive placentation using magnetic resonance imaging: systematic review and meta-analysis  
F. D’ANTONIO*, C. IACOVELLA*, J. PALACIOS-JARAQUEMADA†, C. H. BRUNO‡, L. MANZOLI –UOG 2014 





With gadolinium contrast? 



Gadolinium toxicity? 

•  2005: Webb et al. European radiology. 2005 
–  “gadolinium is probably safe during pregnancy, as excessive quantities are not expected to 

cross the placenta or to be toxic to the fetus if they do »  

–  a single dose of 0.1 mmol/kg body weight  

  - 



MRI accuracy with  
Gadolinium contrast 

COMPARING THE DIAGNOSTIC VALUE OF ULTRASOUND AND MAGNETIC RESONANCE IMAGING FOR PLACENTA ACCRETA: 
 A SYSTEMATIC REVIEW AND META-ANALYSIS 
XINYUE MENG,* LIMEI XIE,* and WEIWEI SONG  Ultrasound in Med. & Biol., Vol. -, No. -, pp. 1–8, 2013 







•  20 pregnant women who had undergone one or more previous 
cesarean sections with a placenta praevia were examined at 30–
35 weeks of gestation  

•  Retrospective review MRI 1,5 T: 3 SSFP plans, Sag  T13D 
sequence without and with gadolinium 0.2 mL per kilogram of 
body weight by means of a power injector at a rate of 2 mL/sec  

•  2 sets of MRI: without and with injection of gadolinium 
•  MRIs analysed, independently reviewed by: 

–   two seniors (S1 and S2 with practical experience in fetal and placental 
MRI of more than 5 years with more than 100 examinations/year)  

–   two juniors radiologists (experience in fetal MRI of less than 2 years) 
–  Analyse according to pregnancy outcome. 

 

Necker-Port Royal 2009-2012 
Partenariat avec GHU Angers et Rouen 

(on press) 



Results 

8 placentas accretas 
12 placentas non accretas 

!

Millischer (submitted) 



Results 
8 placentas accretas 
12 placentas non accretas 

!

!



Results 

!

MRI with gadolinium injection improves the MRI-based 
diagnostic performance of both junior and senior radiologists 

for AIP. 



? 
Injected MRI Data  :  
particular hyper vascular behaviour characterizing accreta 



Conclusion 

•  Ultrasound and MRI are equally accurate 

•  MRI:  
–  better assessment for depth (percreta) and topography (mostly 

posterior) of placental invasion 
–  Gadolinium: improves diagnostic performance of both junior 

and senior radiologists. 

•  Other methods: 3T MRI? Non invasive vascular 
sequences: ASL? IVIM? 


