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PLACENTA

ACCRETA

Differenti gradi di anomala aderenza 
parziale o totale della placenta alla parete 
uterina
(assenza/inadeguatezza  della decidua 
basale)
caratterizzati da invasione del trofoblasto 
nel miometrio

- Deficit primario funzione/sviluppo  trofoblasto
- Danno secondario basale: fallimento  normale 
decidualizzazione (assenza focale /parziale/tot)
- Anomala vascolarizzazione e ossigenazione 
tissutale dell’area della cicatrice

Oyelese Y,Ob Gyn  2006 



PLACENTA ACCRETA: INCIDENZA

 0.2% delle gravidanze

 3-5%  Placente Previe

 1/30000 parti (anni 60)

 1/2500 parti (1985-1994)

 1/500 (2002)

 1/333 !!!!    (2000-2010)

 1/22000 PS

 Studiata da meno di 1 secolo

 Principale fattore rischio     
pregresse isterotomie

 Presenza P previa e
precedenti TC amplificano il 
rischio di accretismo

Belfort M Am J Obstet Gynecol 2006

Silver RM  Obstet Gynecol 2006



• Pregresso taglio cesareo

• Pregressa chirurgia uterina

• Placenta previa

• Parità

• Età materna avanzata

FATTORI DI RISCHIO



Silver et al. – Obstet Gynecol 2006

30,132 TC elettivi

1) Stabilire se la morbilità materna aumenta all’aumentare del n° di TC

2) Stimare il rischio di placenta previa e accreta associato all’aumento dei TC



2013





2011





APPROCCIO DIAGNOSTICO
 E’ importante effettuare la diagnosi prenatale di PA perché 

questo permette di pianificarne il management e di ridurre la 

morbilità                        Eller et al., BJOG 2009

 La diagnosi può essere fatta con l’ultrasonografia (USG) o con 

la risonanza magnetica (RMN)



vescica

cervice

placenta

Spessore 
miometriale

Spazio chiaro ipoecogeno 
retroplacentare (clear space)

Interfaccia 
utero-vescicale

(bladder border)

Placenta previa non accreta

La parete uterina all’interfaccia utero-vescicale



 Over diagnosi di PA

 65% casi sospettati

USG poi confermati chirurgia/istologia

 Lacune placentari e perdita della zona chiara 

sono osservati anche in caso di placenta 

previa senza che vi sia aderenza della placenta

Hamada S Prenatal Diagnosis 2011



• The various wordings were unified

into a set of 11 descriptors, 6 for

2D grayscale ultrasound, 4 for 2D

color Doppler and 1 for 3D power

Doppler

• Based on these new descriptors we

are collecting evidence and expert

opinions regarding the predictive

value of these signs, aiming to

develop guidelines for the diagnosis

and management of AIP

Collins et al. UOG 2016



CRITERI DIAGNOSTICI

1. Assottigliamento/assenza dello spazio ipoecogeno
retroplacentare (CLEAR SPACE)

2. Assottigliamento/irregolarità/interruzione focale 
dell’interfaccia ipercogena tra sierosa uterina e vescica 
(BLADDER LINE)

3. Masse esofitiche attraverso la sierosa

4. Lacune placentari

5. Flusso lacunare

6. Spessore miometriale < 1 mm

7. Ipervascolarità dell’interfaccia tra sierosa uterina e vescica

8. Ipervascolarità tra placenta e margine uterino



Clear space

• Linea ipoecogena di demarcazione tra miometrio e 

placenta rappresentante la decidua basale

• Manca in caso di accretismo in quanto vi è danno della 

decidua

• Spesso manca anche nelle gravidanze normali con 

placenta ad inserzione anteriore, mentre è quasi sempre 

presente in caso di inserzione posteriore



AUTORE Sensibilità

(%)

Specificità

(%)

VPP VPN

Comstock et

al.

2004

73 14

Wong et al.

2008

100 35 20 100

Calì et al. 

2013

90.2 80.8 57 96.7

Comstock, Bronsteen

2013

Calì G et al. 2012

Wong HS et al. 2008

• Da non utilizzare da solo per 
la diagnosi dato l’elevato n°
di falsi positivi

• L’assenza del segno permette 
di escludere la diagnosi



PERDITA DELLO SPAZIO IPOECOGENO

Perdita o irregolarità del piano 

miometriale ipoecogeno 

sottostante il letto placentare 

(il clear space)

Berkley et al., 2013



PERDITA DELLO SPAZIO IPOECOGENO

Increta



Bladder line
 L’interfaccia tra utero e vescica appare all’USG come una 

linea iperecogena continua

 Irregolarità/interruzione di tale linea in caso di accretismo 

conseguente all’aumentata vascolarizzazione presente in 

tale area

 Un’aumentata vascolarizzazione può essere dovuta anche 

alla presenza di varici formatesi in seguito ai pregressi tagli 

cesarei

NB: L’interruzione della bladder line non è indicativa di 

percretismo!



AUTORE Sensibilità

(%)

Specificità

(%)

VPP VPN

Comstock et

al.

2004

20 75

Calì et al.

2005

70 99 96 92

Wong et al.

2008

11 100 100 88

Comstock, Bronsteen 2013



ANOMALIE DEL MARGINE VESCICALE

Perdita o interruzione della 

parete vescicale 

iperecogena



ANOMALIE DEL MARGINE VESCICALE

Accreta



Lacune placentari
 Seni vascolari di forma irregolare ed oblunga e margini 

netti localizzati profondamente nello spessore placentare

 Presenza di flusso turbolento al Color Doppler

 Visibili precocemente nel corso della gravidanza 

 Correlano col grado di infiltrazione placentare e con il 

ricorso all’isterectomia 



AUTORE Sensibilità

(%)

Specificità

(%)

VPP VPN

Calì et al.

2013

73 86 60 90

Comstock et

al.

2004

93 93

Wong et al.

2008

100 28 21 100

Yang et al. 

Gr.≥1

2006 

86.9 78.2 76.8 88

Yang et al.

Gr.≥2

2006

100 97.2 93.8 100

Comstock, Bronsteen 2013



LACUNE PLACENTARI

• > è il n° di lacune > la probabilità di accretismo

• Possono osservarsi in assenza di accretismo

• Nella placenta accreta hanno aspetto lineare e bordi irregolari, 
invece di essere rotondeggianti e lisce 

Wong HS et al. 2008

Comstock CH, 2005

S.C. 2012 F.E. 2013



LACUNE PLACENTARI ANOMALE

Presenza di numerose lacune, 

grandi e ad aspetto irregolare, 

che spesso presentano flusso 

turbolento visibile in gray-scale



FLUSSO LACUNARE
SENS: 73% SPEC: 86% VPP: 60% VPN: 90%

P.V. 2012 F.E. 2013

S.C. 2012

• > 6 lacune con flusso turbolento 
si associa a placenta PERCRETA

Calì G et al. 2012

Comstock CH, 2005



LACUNE PLACENTARI 

ANOMALE

Increta

Increta

Increta Percreta



FEEDING VESSELS in lacune placentari

Vasi ad alta velocità che dal 

miometrio si gettano all’interno di 

lacune placentari, causando 

turbolenza in ingresso



Spessore miometriale
 Molti autori hanno osservato che uno spessore 

miometriale < 1 mm si associa a placenta accreta

NB: Il segmento uterino inferiore si assottiglia 

naturalmente verso il termine di gravidanza!

AUTORE Sensibilità

(%)

Specificità

(%)

VPP VPN

Wong et al.

2007

22 100 100 89

Twickler et

al.

2000

100 72 72 100

Comstock, Bronsteen 2013



Spessore miometriale < 1mm

Bladder

Spessore miometriale conservato Assottigliamento del miometrio



ASSOTTIGLIAMENTO MIOMETRIALE

Assottigliamento del miometrio 

sovrastante la placenta

(<1 mm o indistinguibile)



ASSOTTIGLIAMENTO MIOMETRIALE



“BULGE” PLACENTARE

Deviazione della sierosa uterina 

rispetto al suo piano normale, causata 

da un’anomala protrusione della 

placenta verso gli organi adiacenti 

(tipicamente la vescica)



“BULGE” PLACENTARE

Accreta

Percreta



MASSE ESOFITICHE VESCICALI

Tessuto placentare che fa breccia nella sierosa 

e si estende oltre di essa

(in genere all’interno della vescica piena)



Previa?

Previa?

MASSE ESOFITICHE VESCICALI



MASSE ESOFITICHE
SENS: NA SPEC: 100% VPP: NA VPN: 86%

Wong HS et al. 2008

N.M. 2011

N.M. 2011 S.G. 2009

S.G. 2009

vescica

placenta

vescica



Scala di grigio vs color Doppler

1. Flusso lacunare

2. Ipervascolarizzazione interfaccia sierosa uterina e 

vescica

3. Ipervascolarizzazione interfaccia placenta e margine 

uterino

Il color Doppler è sovrapponibile all’USG in B-mode e non 

consente di porre diagnosi di percretismo.

Comstock, Bronsteen 2013



ANOMALIE DOPPLER

Lacunae
Uterine bladder

interface
Sub-placental zone 3D Power Doppler

Large linear  

lacunae with low

velocities CD flow

Hypervascularity/Abnormal

vascularity of serosa–bladder

interface

Increased subplacental 

vascularity

Numerous coherent vessels

involving the whole uterine 

serosa–bladder junction (basal

view)

Diffuse or focal 

lacunar flow pattern

Vessels extending from the 

placenta to the bladder

Markedly dilated vessels over 

peripheral subplacental zone
Hypervascularity (lateral view)

Vascular lakes with 

turbulent flow

Vessels crossing the 

interface disruption site

Absence of subplacental 

vascular signals in the areas 

lacking the peripheral 

subplacental hypoechoic zone.

Irregular intraplacental 

vascularization with tortuous 

confluent vessels across 

placental width (lateral view)

Vascular lakes with 

turbulent flow with 

high velocity (PSV 

>15cm/s)

Vessels bridging the placenta 

and the uterine margin

Inseparable cotyledonal and 

intervillous circulations (lateral 

view)

Dilated vascular 

channels with 

diffuse lacunar flow

Dilated peripheral subplacental

vascular channels with 

pulsatile venous type flow over 

the cervix

Morlando, D’Antonio et al. – unpublished data



Ipervascolarità dell’interfaccia tra 

sierosa uterina e vescica
 Wong et al. hanno dimostrato che l’utilizzo del Color 

Doppler aumentava la specificità dell’interruzione della 

“bladder line” dal 96.8% al 100%, con assenza di falsi 

positivi 

 Cali et al. hanno osservato un aumento della sensibilità 

dal 70% al 90% quando si utilizzava il Color Doppler  



IPERVASCOLARITÀ UTERO-VESCICALE

Notevole segnale color Doppler a livello dell’interfaccia 

utero-vescicale (indica probabilmente numerosi vasi 

tortuosi e ammassati, localizzati in questa regione)





IPERVASCOLARITÀ UTERO-VESCICALE

Accreta

Accreta

Accreta



BRIDGING VESSELS

Vasi che sembrano estendersi dalla 

placenta, attraversare il miometrio e la 

sierosa, e raggiungere la vescica o altri 

organi adiacenti; spesso hanno decorso 

perpendicolare rispetto al miometrio



Ipervascolarità dell’interfaccia tra 

placenta e parete uterina
 Wong et al. hanno dimostrato che la presenza di vasi tra 

placenta e parete uterina aumenta la detection rate di 

accretismo:

- Sensibilità: 89%

- Specificità: 96%

- VPP: 80%

- VPN: 98%



IPERVASCOLARITÀ SUB-PLACENTARE

Notevole segnale color 

Doppler a livello del letto 

placentare



IPERVASCOLARITÀ SUB-PLACENTARE





IPERVASCOLARITA’ TRA PLACENTA E 
MARGINE UTERINO

S.C. 2012P.V. 2012

C.C. 2013



TECNICHE 
MULTIPLANARI

• Un’immagine multiplanare permette la visualizzazione 
contemporanea e sequenziale di una serie di piani sagittali, assiali e 
coronali dell’area sospetta.

• Utilizzando punti di riferimento in ogni immagine è possibile 
identificare l’area interessata effettuando uno scrolling lungo un 
piano, mantenendo fermi gli altri due.

• E’ possibile effettuare una ricostruzione 3D dell’area interessata.

Chou MM et al. 2009



TECNICHE MULTIPLANARI

• Combinando tecnica power Doppler e 3D è possibile ottenere immagini 
dell’angioarchitettura all’interfaccia utero-vescicale.

• E’ possibile manipolare i piani ottenuti per dimostrare la presenza di 
vasi aberranti che protrudono in vescica.

Chou MM et al. 2009



TECNICHE MULTIPLANARI

- Immagine multiplanare più accuratamente determina la 

localizzazione e l’estensione dell’invasione placentare 

-Angioarchitettura della placenta meglio delineata per la valutazione 

dei numerosi vasi alla base e vasi aberranti protrudenti in vescica

- miglior effetto illustrativo

- criterio singolo  Sensibilità 97% Specificità 92%

- Predittività 76%

Shih Ultrasound Obstet Gynecol. 2009



One theory is that it represents enlarged arteriovenous anastomoses located in the 

subplacental myometrium, generating a large circulating pool, which can be detected as 

an abnormal area of power Doppler signal in abnormally invasive placentas.

Collins SL et al. - Obstet Gynecol 2016



Obstet Gynecol 2014

• 92 women

• Area of Confluence [Acon], at the uteroplacental interface was measured 

and compared in women with AIP and a control group

• Acon was greater for AIP [median (IQR)]:

44.2 (31.4–61.7) cm2 VS 4.5 cm2 (2.9–6.6), P 0.001

• Even greater in the 36 requiring hysterectomy: 46.6 cm2 (37.2–72.6), P 

0.001.

• Acon rose with histopathologic diagnosis.

• With Acon of 12.4 cm2 or greater, 100% sensitivity could be obtained 

with 92% specificity AUC:  0.99 (95% CI 0.94–1.0).



SAGITTAL

CORONAL

SAGITTAL

CORONAL

TECNICHE MULTIPLANARI

previa – non accreta percreta

Calì G et al. 2012



N.M. 2011 R.M. 2012

TECNICHE MULTIPLANARI

• Ricostruzione 3D di due casi di placenta accreta.

• Densa rete vascolare a struttura caotica a livello dell’interfaccia tra 
utero e vescica.



3D – IPERVASCOLARITA’ INTRAPLACENTARE

Organizzazione complessa e 

irregolare di numerosi vasi 

placentari, a decorso tortuoso e 

calibro differente



1

2

3

4

5

• 41 casi di PA

• Perdita del clear space
ha scarso VPP

• Vascolarizzazione 
intraplacentare
irregolare con vasi 
tortuosi e confluenti 
nell’intero spessore 
placentare (4) e 
ipervascolarità
dell’interfaccia tra 
sierosa e parete 
uterina (5) presenti 
solo nei casi di 
PLACENTA PERCRETA



sensitivity

UOG, 2013; 42:509-517

23 studies included

3707 pregnancies at risk for PA
(mainly based on the anterior placenta and 
a history of uterine surgery)

Overall performance of USG:

Sensitivity: 90.72 (95% CI, 87.2–93.6)
Specificity: 96.94 (95% CI, 96.3–97.5)

LR+: 11.01 (95% CI, 6.1–20.0)
LR–: 0.16 (95% CI, 0.11–0.23)

DOR 98.59 (95% CI, 48.8–199.0)

specificity



UOG, 2013; 42:509-517

23 studi

3707 gravidanze a rischio 
(placenta anteriore e chirurgia uterina)

Performance complessiva dell’USG:

Sensitivity: 90.72 (95% CI, 87.2–93.6)

Specificity: 96.94 (95% CI, 96.3–97.5)



Cesarean scar pregnancy (CSP) is a 

relative “new” type of ectopic pregnancy

where the fertilized egg is implanted in the 

muscle or fibrous tissue of the scar after a 

previous cesarean section.

(Pędraszewski , 2018)

Given the risk of life-threatening complications,

pregnancy termination is generally recommended.

Numerous treatment modalities have been described,

including expectant management, administration of

methotrexate, “compressive” therapy with an intra-

uterine balloon, surgical intervention with resection

of the cesarean scar pregnancy through vaginal or

abdominal approaches, and many others in different

combinations. There is no consensus on the optimal

treatment modality.3

There are limited data on subsequent pregnancy

outcomes after cesarean scar pregnancy. Uncompli-

cated viable term intrauterine pregnancies have been

reported after cesarean scar pregnancies. However,

cesarean scar pregnancy can recur, and risk may be

increased for uterine rupture and morbidly adherent

placenta in future pregnancies. There remain few data

to guide treatment decisions and properly counsel

patients with a history of cesarean scar pregnancy on

their risks in future pregnancies.4,5

To add to the available literature on the treatment

modalities of cesarean scar pregnancy, immediate

therapeutic outcomes, and subsequent fertility effects,

we present a case series describing our experience in

treatment and follow-up of women with a cesarean

scar pregnancy at Yale-New Haven Hospital during

a 5-year period.

MATERIALS AND METHODS

This is a series of all cases of cesarean scar pregnancy

managed at a single tertiary care center (Yale-New

Haven Hospital, New Haven, Connecticut) from May

2013 to March 2018. The patients with a diagnosis of

cesarean scar pregnancy were identified retrospec-

tively using an R4 Perinatal Reporting System data-

base query for the diagnoses “cesarean scar

pregnancy” and “cesarean scar ectopic.” Electronic

medical records were subsequently reviewed to col-

lect the data on patients’ demographics; detailed med-

ical, surgical, and social history; symptoms; imaging

and laboratory parameters at the time of cesarean scar

pregnancy diagnosis and during treatment; treatment

modalities; and subsequent immediate and remote

outcomes. New casesof cesarean scar pregnancy were

diagnosed during the study period and included in the

study for prospective follow-up. The patients in the

study represented the university clinic and private

community groups population serving all of southern

Connecticut. In all cases, the diagnoses were either

initially made or confirmed at the maternal-fetal med-

icine ultrasound unit. The study was approved by the

Yale institutional review board.

All diagnoses were made based on the patient’s

history of prior cesarean delivery, positive pregnancy

test, presence of a gestational sac in the area of the

scar, and otherwise empty uterine cavity on transva-

ginal ultrasonogram (Fig. 1).

Only descriptive statistics were used for this case

series. Normally distributed continuous data were

described using mean6 SD. For data that were not

normally distributed, median and range were used.

RESULTS

Over the course of the study, 30 casesof cesarean scar

pregnancy were diagnosed in 26 patients (patient 3

had one recurrence, patient 7 had three recurrences).

Detailed characteristics of each case and composite

data are depicted in Tables 1 and 2, respectively.

Notably, there was an increase in the number of diag-

nosed cases of cesarean scar pregnancy from 2013 to

2016 (Table 3), which may be explained by the higher

detection rate in our facility as well as a possibly the

true increase in the incidence of the cesarean scar

pregnancy.

There were 12 Hispanic patients (46%), 11 non-

Hispanic white patients (42%), and three non-

Hispanic black patients (12%). This seems to be

higher than Hispanic representation in New Haven

County and the city of New Haven based on 2016

Census Bureau data (17.6% and 27% Hispanics in the

county and the city, respectively). Patients in the

Hispanic and non-Hispanic white groups had similar

rates of obesity, smoking, total number of pregnan-

cies, and number of previous cesarean deliveries,

although the number of cases was too small for

Fig. 1. Transvaginal ultrasonogram demonstrating cesarean
scar pregnancy gestational sac with a yolk sac (yellow
arrow) with empty uterine fundus (red arrow).

Grechukhina. Cesarean Scar Pregnancies: 5-Year Experience.

Obstet Gynecol 2018.
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INCIDENCE AND RECURRENCE
Since the first description of cesarean scar pregnancy in 1978, its frequency

has increased dramatically

 Incidence of 1 in 1,800 to 1 in 2,200 pregnancies 0.05–0.04% of all 

pregnancies (Grechukhina et al. 2018). 

 In women after a cesarean section, the frequency of CSP is approximately

0.15%, which constitutes 6.1% of all ectopic pregnancies in patients after at

least one cesarean operation (Grechukhina et al. 2018).

Development of 

transvaginal (TV) 

ultrasonography (US)

Significant increase in the 

percentage of cesarean

section
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WHO’S AT RISK ?
The risk factors that favour implantation in the CS scar are not

well understood. 

Therefore, there are no guidelines for the practicing physicians
to determine the women who are at risk. 

It has been suggested that the early pregnancy travels through a defect in the 

endometrium and outer myometrium to reach its location.

Risk factors for such defects include :

Uterine surgery Incomplete or prolonged

healing of the scar

• Cesarean delivery,

• Myomectomy, 

• Curettage…

• postoperative infections, 

• decreased blood flow due to 

scar tissue,  

• medical conditions (such as

diabetes) that predispose to 

poor wound healing(Marcus et al 1999; Fylstra et al. 2002; Jurkovic et al. 2003)



• Multiple CS ? NO.

Most of patients had one previous CS .
(Rotas et al. 2006; Shi et al. 2014; Begam et al. 2019)

• Preterm CS without labour or a term elective CS ? YES.

The majority of our patients had undergone CS prior to the establishment of 

labour with a non-contracting uterus. 

Non-developed LUS might facilitate implantation of the blastocyst within

the scar. 
(Maymon et al. 2004; Rotas et al. 2006 ; Begam et al. 2019)

• Breech presentation ? YES. 

Lack of adequate stretching of the LUS by the bony foetal skull.
(Cunningham et al. 1997; Begam et al. 2019) 



• Short intervals between the present and last pregnancy? YES.

Especially shorter than one year, is an independent risk factors for CSP . 

• Last pregnancy ended with abortion ? YES. 
The risk of CSP was 4-fold increased. One reason is, that abortion surgery may

impair the endometrium which can contribute to an increased risk of implantation in 

the cesarean scar. 



CS AND IMPLANTATION SITE

• Ben-Nagi suggested there might be a link between altered uterine 

immunobiology, CS and embryo implantation (Ben-Nagi et al., 2009). 

• They studied the effect of CS on the endometrium in women with a history of 

CS: most significant difference was that fewer  leukocytes and less 

vascularization were found at the scar site than in the endometrium of the 

unscarred uterus… his delay might have been a result of disruption in 

steroid receptor expression.

A: fundal, 

B: anterior, 

C: posterior, 

D: low-lying anterior,

E: low-lying posterior

A B

C
D

E

The presence of a CS on the uterus impacts on the 

implantation site of a future pregnancy… 

but not on abnormal site of implantation ! 



The US criteria of CSP are: 
Absence of intrauterine 

gestation and empty

cervical canal with clearly

visible endometrium. 

Diagnosis: scar implantation

Empty uterine cavity

Entire fetus located outside uterus

Discontinuity of the anterior uterine 

wall on longitudinal section of the 

uterus

Gestational sac located anteriorly at 

the level of the internal os covering 

the visible or presumed site of the 

previous lower uterine segment 

Caesarean section scar

A gestational sac located in the 

anterior isthmus, surrounded by 

the cesarean scar tissue, 

separated from the uterine cavity

Discontinuity of the anterior

uterine wall on longitudinal

section of the uterus

Diagnosis: scar implantation

Empty uterine cavity

Entire fetus located outside uterus

Discontinuity of the anterior uterine 

wall on longitudinal section of the 

uterus

Gestational sac located anteriorly at 

the level of the internal os covering 

the visible or presumed site of the 

previous lower uterine segment 

Caesarean section scar

Presence or not of a thin

myometrial layer between the 

bladder and the gestation sac

(from 1–3 mm to 4.6 mm) 



Sac ‘completely surrounded

by myometrium and fibrous

tissue of the scar in the 

prior low uterine segment’

Disruption of 

endometrial / myometrial

interface by trophoblast

Placental lacunae

Other signs suggesting CSP include so-called negative organ sliding sign.

These criteria exclude other diagnoses, such as cervico-isthmic pregnancy, 

cervical pregnancy or inevitable spontaneous abortion
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or  cer vi cal  pr egnancy(13). As pr egnancy develops, the 

diagnosis of CSP on US becomes mor e di f f i cul t . I n 

ear l y pr egnancy, US enables cor r ect  CSP diagnosis 

and implementat i on of m inimal ly i nvasi ve effect i ve 

tr eatment. H owever, i n advanced pr egnancy (above 

week 12), US (usual ly t r ansabdominal ) pr oduces im-

ages that  ar e di f f i cul t  to i nter pr et, and f i nal  diagnosis 

i s possible onl y dur ing sur ger y. 

Publ i cat i ons suggest  that  ear l y pr egnancy US i n pa-

t i ents af ter  a cesar ean sect i on should be conducted 

w i th 5–12 M H z pr obes as they ar e opt i mal  for  CSP 

detect i on. Doppler  exami nat i on i s si gni f i cant  for  es-

tabl i shi ng a cor r ect  di agnosi s because i t  show s qual i -

tat i ve and quant i tat i ve vascular i zat i on ar ound the 

cesar ean sect i on scar  (Fi g. 3). I n CSP, color  Doppler  

imaging show s funct i onal  placental  vascular i zat i on 

caused by i ncr eased blood f l ow  w i th peak systol i c 

veloci ty (PSV) gr eater  than 20 cm/s and pulsat i l i l ty 

i ndex (PI ) l ow er  than 1 (Fig. 4) (5,14). I n  the case of  sys-

tem ic methot r exate (M TX) ther apy, ser i al  col or  Dop-

pler  scans ar e useful  for  CSP moni tor i ng and seem to 

cor r el ate w el l  w i th ser um  subuni t  of  human chor i -

oni c gonadotr opin ( -hCG). I n many cases, tur bulent 

hi gh-veloci ty and l ow -i mpedance f l ow  r emai ns r el a-

t i vel y unchanged unt i l  -hCG r etur ns to nor mal  val -

ues. Pat i ents w i th these featur es of  f l ow  should be i n-

for med about  the r i sk of  uter i ne r uptur e and i n ter nal 

hemor r hage due to hi gh-vel oci ty f l ow  even i f  -hCG 

decr eases gr adual l y dur i ng obser vat i on. M or eover, 

hi gh peak systol i c veloci ty should be a cl ear  w ar ning 

si gn not  to per for m di l atat i on and cur et tage (D& C) 

for  CSP ter m inat i on due to a r i sk of  heavy bl eeding 

fr om such an ar ea(14,15).

When per for ming an ul t r asound examinat ion, one 

should vi sual i ze the uter us in the sagi t tal  sect ion, take 

a close look at  the cer vi x and uter i ne body as wel l  as at 

the uter ine cavi ty and cer vi cal  canal . Typical  for  CSP 

ar e the fol l ow ing: no gestat ional  sac w i thin the uter ine 

cavi ty and cer vi cal  canal , vi sual i zat ion of the gesta-

t i onal  sac and/or  placenta in the cesar ean sect ion scar, 

ver y thin muscle layer  between the gestat ional  sac and 

the ur inar y bladder  wal l  (f r om 1–3 mm to 4.6 mm) and 

intensive vascular i zat i on ar ound the scar (16,17). Other  

signs suggest i ng CSP include so-cal l ed negat i ve or gan 

sl iding sign, i .e. the lack of gestat ional  sac movement 

upon gent le pr essur e w i th a pr obe in the vagina. These 

cr i ter ia exclude other  diagnoses, such as cer vi co-

i sthmic pr egnancy, cer vi cal  pr egnancy or  i nevi table 

spontaneous abor t i on (18). CSP diagnosis and pat ient 

select i on for  pr oper  ther apeut i c management also 

makes use of thr ee-dimensional  (3D) ul t r asonogr aphy. 

Al though thi s imaging technique cannot r eplace the 

two-dimensional  one, i t  can br i ng genuine benefi ts i n 

selected cases, e.g. pr ecise spat ial  locat ion of the ges-

tat ional  sac and assessment of i ts r elat i onships w i th 

the ur i nar y bladder  wal l  and other  st r uctur es of the 

lower  pelvi s (Fig. 5).

Mor eover, magnetic r esonance imaging (MRI ) may 

also pr ove useful  in CSP diagnosis. I t  enables accurate 

measur ement of the distance between the ur inar y blad-

der, myometr ium and gestational  sac, and offer s good 

visual i zat ion of the uter ine cavi ty and cer vical  canal 

(Fig. 6)(19). 

Vial  et al . bel ieve that ther e ar e two types of CSP. I n 

the fi r st one, the fer t i l i zed egg becomes implanted in 

the scar  and fur ther  develops in the di r ect ion of the 

cer vical  i sthmus and uter ine cavi ty. This gives a chance 

for  l i ve bi r th, but the r i sk of massive bleeding fr om the 

implantation si te is ver y high. The other  type of CSP is 

associated w i th deep implantat ion in a damaged cesar -

ean scar  and development of pr egnancy that leads to 

uter ine r uptur e and hemor r hage in the fi r st tr imester  

of gestat ion (16). 

Fig. 3.  

-

pheral  color Doppler signal

Fig. 4.  

 

On Doppler imaging, the 

gestational sac embedded in a scar

defect is surrounded by vascular

flows characterized by high 

velocity and low impedance

blood flow.
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tat i ve and quant i tat i ve vascular i zat i on ar ound the 

cesar ean sect i on scar  (Fi g. 3). I n CSP, color  Doppler  

imagi ng show s funct i onal  pl acental  vascular i zat i on 

caused by i ncr eased blood f l ow  w i th peak systol i c 
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pler  scans ar e useful  for  CSP moni tor i ng and seem to 

cor r elate w el l  w i th ser um  subuni t  of  human chor i -

oni c gonadotr opi n ( -hCG). I n many cases, tur bulent 

hi gh-veloci ty and low -impedance f l ow  r emai ns r ela-

t i vel y unchanged unt i l  -hCG r etur ns to nor mal  val -
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hemor r hage due to hi gh-veloci ty f l ow  even i f  -hCG 

decr eases gr adual l y dur i ng obser vat i on. M or eover, 

hi gh peak systol i c vel oci ty should be a clear  w ar ni ng 

si gn not  to per for m di l atat i on and cur et tage (D& C) 

for  CSP ter m inat i on due to a r i sk of  heavy bleedi ng 

fr om such an ar ea(14,15).

When per for ming an ul t r asound examinat ion, one 

should vi sual i ze the uter us in the sagi t tal  sect ion, take 

a close look at  the cer vi x and uter ine body as wel l  as at 

the uter ine cavi ty and cer vi cal  canal . Typical  for  CSP 

ar e the fol low ing: no gestat ional  sac w i thin the uter i ne 

cavi ty and cer vi cal  canal , vi sual i zat ion of the gesta-

t i onal  sac and/or  placenta i n the cesar ean sect ion scar, 

ver y thin muscle layer  between the gestat i onal  sac and 

the ur i nar y bladder  wal l  (fr om 1–3 mm to 4.6 mm) and 

intensive vascular i zat ion ar ound the scar (16,17). Other  

signs suggest ing CSP include so-cal led negat i ve or gan 

sl i ding sign, i .e. the l ack of gestat ional  sac movement 

upon gent le pr essur e w i th a pr obe in the vagina. These 

cr i ter ia exclude other  diagnoses, such as cer vi co-

isthmic pr egnancy, cer vi cal  pr egnancy or  i nevi table 

spontaneous abor t i on (18). CSP diagnosis and pat ient 

select ion for  pr oper  ther apeut i c management also 

makes use of thr ee-dimensional  (3D) ul t r asonogr aphy. 

Al though thi s imaging technique cannot  r eplace the 

two-dimensional  one, i t  can br ing genuine benefi ts i n 

selected cases, e.g. pr ecise spat ial  locat i on of the ges-

tat i onal  sac and assessment of i ts r elat i onships w i th 

the ur inar y bladder  wal l  and other  st r uctur es of the 

lower  pelvi s (Fig. 5).

Mor eover, magnetic r esonance imaging (M RI ) may 

also pr ove useful  in CSP diagnosis. I t  enables accur ate 

measur ement of the distance between the ur inar y blad-

der, myometr ium and gestat ional  sac, and offer s good 

visual izat ion of the uter ine cavi ty and cer vical  canal 

(Fig. 6)(19). 

Vial  et al . bel ieve that there are two types of CSP. I n 

the fi r st  one, the fer t i l i zed egg becomes implanted in 

the scar  and fur ther  develops in the di r ect ion of the 

cer vical  i sthmus and uter ine cavi ty. This gives a chance 

for  l i ve bi r th, but the r isk of massive bleeding fr om the 

implantat ion si te i s ver y high. The other  type of CSP is 

associated w i th deep implantat ion in a damaged cesar -
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Fig. 3.  

-

pheral color Doppler signal

Fig. 4.  

 

In CSP, color Doppler imaging

shows increased blood flow with 

peak systolic velocity (PSV) greater

than 20 cm/s and pulsatililty index

(PI) lower than 1 



It is a common clinical practice to offer termination of pregnancy in 

view of the reported high rate of morbidity associated with this entity.

BUT… the recently proposed association between CSP and 

abnormally invasive placenta (AIP) poses a dilemma:

How women with prenatally diagnosed CSP should be 

counselled ? 

…and whether termination of pregnancy should be the 

only therapeutic option offered?

ONCE DIAGNOSIS IS MADE ?



On the Scar

In the Niche

a. 10 w

b. 14 w

c. 14 w

d. 22 w

e. 28 w

f. 32 w

a. 9 w

b. II trimester 

c. II trimester 

d. After delivery



TYPE I TYPE II

CSP with progression to 

cervicoisthmic space or 

uterine cavity 

“endogenic type”

CSP with deep invasion of 

scar defect with 

progression towards 

bladder and abdominal 

cavity 

“exogenic type”

Viable pregnancy with a 

high risk of bleeding at

the placental site

Complicated with 

uterine rupture and 

bleeding early in 

pregnancy.

Gonzalez, 2017



HOW TO IMPROVE THE PERFORMANCE OF PRENATAL

ULTRASOUND IN PREDICTING THE NATURAL HISTORY OF CSP ?
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Figure 2 (a-c). Ultrasound images showing the different types of COS insertion (A. Ut. W: anterior 

uterine wall; B: bladder; C: cervix, CS: caesarean scar; E: endometrium; EL: endometrial line; GS: 

gestational sac; S-I d: superior-inferior diameter; Ut. F: uterine fundus). 
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Natural history of caesarean scar pregnancy on prenatal ultrasound:  

the cross-over sign 
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TYPE I TYPE II

“endogenic type” “exogenic type”

COS

2

COS

1

Placenta percreta was significantly higher in COS1 compared to 

COS2 group : 83.3% vs 42.9% (p= 0.002)

All pregnancies with COS1 implantation resulted in severe forms of MAP, such as 

placenta increta or percreta, while there was no case of placenta accreta in this 

group. 



TAKE HOME MESSAGE

• USG B-mode consente di porre diagnosi di SOSPETTO 

accretismo

• Color-Doppler aumenta  la detection rate della diagnosi di 

accretismo

• 3D color-Doppler  fornisce informazioni sul grado di 

infiltrazione placentare

• RMN utile nei casi dubbi (placenta posteriore, paziente 

obesa).



Trattamento standardizzato?

However, early and correct diagnosis and the 

personalized evaluation of risk factors could

support physicians in making the best choice

in terms of safety and efficacy. 


