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1 884496 P.CIS no previa RIO PAS Lildela
US: no obwious sign of PAS
2 1177506 ﬁ— Placenta low-king ¢ P.CS Nao evidence of PAS RADA m_hﬂuﬁn
3 s61455 v/ FU placenta previa R/O PAS 4] nAsuanmf
4 273904 |U{EENE: Previa RIO PAS i LT C/S ¢ TR 3/1/68 (GA 38+wk) . foudn
5 1021605 | p Y Placenta previa cover os, P.C/S Tildga
3 1320026 | on RN R/O PAS Lildas
7 951507 | P. C/S ¢ placental lacunae Lildds LT C/S ¢ TR 28/5/67 (GA 37+wk) m.faeida
£ 990773 u.\-rmf RIO PAS Suspicious PAS s Autreuuiy
g 1360090 | Previous C/Sx2 ¢ pelic adhesion, TPL Lildea LT C/S c TR 4/2/68 (GA 37+ wk) . fauida
10 1340378 | Primigravida ¢ placenta previa totalis R/O PAS Tildda
US: no obwvious sign of PAS
11 893249  |+JNyE P.CIS ¢ placenta low-lying c Placenta accreta | Suggestive placenta | sw.Autfreuuniy
accreta
12 gs2249 | P. C/S ¢ placenta previa totalis #1 MRl placenta LT C/S ¢ TR 25/3/68 (GA 37+ wk) . faeuda
10/01/68
13 sa7162 | pmi— PPAT (no PAS) ¢ TPL LT C/S ¢ TR 10/3/67 (GA 37+ wk) n.feuidn
14 51523 | Previous C/S c RIO PAS, GDMA1 Tildiels
15 430203 | previous c/s+placenta previa damri Idvih 2i887
16 713072 T P.C/Sx3,RIOPAS Suspected PAS mAutreuuniy LT C/S c TR 9/6/68
aiiflu PAS, severd adhesion
EBL 400 ml.
17 gs2szs | Previous CS ¢ PPAT ¢ No evidence of PAS C-hystmSembn, £ 3000
S Patho Uterus with both fallopian tube resectcn:-
Y = Prezence of chorianic vill attaching direcly 10 mucular layer
EE R atouE Sign o pwith multiphe Drgan!zed clotted blood withen vascular channels &I(ﬂng
endometnal and endocenvical cavity, from fundus to endocenix;
consistent with chimical history of placenta acreta.
— Adenomyosis with decidualized change.
8 a722z | PC/S . R/OPAS Taildas lildnann sw fouda
AF| 24 6 cm c Fetal LGA, placental lacunae
US: no obwious sign of PAS ?
19 174496 |of Primigravida, Placeta previa anterior totalis Laildea A4 outcome
US: na obvious sign of PAS
20 314549 | Me ANC, P.C/S with placenta increta(at least) Taildda m.AfuATunf  |Placenta percreta . EBL 3000 mi
21 220027 iisi— Resoived Mild bilatventriculomegaly (46XY, Suspicious PAS swAutreuuriy |KKH ﬁmﬁumﬁﬂmﬂﬁ'ﬁmﬁﬁ
CMA normal, TORCH neg) Set C/S 2 n.11.68
Borderine FGR ¢ multiple placental lacuna ¢
P.C/IS RO PAS
21 1006043 | Placenta previa R/O PAS ¢ renal pyelect Suggestive PAS snAsuATund  |Maternal death




Prenatal Dx Operation date EBL

Accreta

1350618 | | PL with placenta previa totalis with -LT C/IS 7 Oct 24 2000
PPH with re-explor for Subtotal - Subtotal hysterectomy 400
hysterectomy

113527 = Placenta previa totalis - C-hyst with BS 3 Aug 20 3600

Increta

903595 i e e Placenta previa totalis with previous |- Subtotal hysterectomy 12 Apr 24 1400
C/IS

1103317 il o | Placenta previa totalis with previous |- LT C/S with B-lynch 14 Feb 23 2000
C/S - Subtotal hysterectomy 600

Percreta

1006043 e Placenta percreta with intraabdominal |- Subtotal hysterectomy 14 Jul 24 6000
bleeding with previous C/S with
cardiac arrest

767910 | Incomplete abortion with placenta - TAH with BSO 18 May 22 1000
percreta

981144 == Placenta percreta with ruptured - Subtotal hysterectomy with Lt SO 22 Sep 20 2500
uterus with previous C/S
oligohydramnios

R/O PAS but no PAS
516702 e S
1026747 et o
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Casel
A 35 y/o preghant woman G5P3013 GA
28+ weeks with previous CS *3 times

TAS: Placenta anterior upper fundus,
anechogenic lesion in placenta
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Anterior placenta
No placenta previa




* Discoid shape, smooth tapered margins
* HighT2SI
* ThinT2-hypointense septa



Small vascular flow voids
e Numerous flow voids just under
placenta



Dark intraplacental bands
e Represent areas of fibrin deposition due to
repetitive intraplacental hemorrhage or infarcts
e Small focal infarcts late in gestation may be
normal.






Triple-layered sandwich appearance
of normal myometrium




Myometrial thinning




+/- Uterine bulging




No other signs of PAS disorders

e Focal exophytic mass
e Abnormal vascularization of placental bed
e Bladder wall interruption



Table 1  Results of imaging experts survey and literature review summary

Magnetic resonance Definition Accuracy based on expert

imaging finding opinion

T2-dark bands One or more areas of hypointensity on T2-weighted images, which are usually linear in 90% (95% CI1 65-93%)
configuration and often contact the maternal surface of the placenta

Placental bulge Deviation of the uterine serosa from the expected plane caused by abnormal bulge of 100% (95% CI 92—100%)

Loss of T2 hypointense
interface
Myometrial thinning

Bladder wall interruption

Focal exophytic mass

Abnormal vascularization of
the placental bed

Placental heterogeneity

Asymmetric
thickening/shape of the
placenta

Placental 1schemic
infarction

Abnormal intraplacental
vascularity

placental tissue toward adjacent organs, typically toward the bladder and parametrium. The
uterine serosa may be intact, but the outline shape 1s distorted
Loss of a thin dark line behind the placental bed, as seen on T2-weighted images 90% (95% C1 84-96%)

Thinning of the myometrium over the placenta to less than 1 mm or even invisible 90% (95% C1 87-95%)

[rregularity or disruption of the normal hypointense bladder wall, which can be accompanied 100% (95% CI 97-100%)
by blood products in the bladder lumen

Placental tissue seen protruding through the uterine wall and extending beyond it 95% (95% C1 95-100%)

Most commonly seen inside at least partially filled urinary bladder and laterally into the
parametrium

Prominent vessels in the placental bed with disruption of the uteroplacental interface. They 100% (95% CI 96-100%)
may extend to the underlying myometrium to a variable degree, reaching up to the uterine
serosa; and may be accompanied by extensive neovascularization around the bladder,
uterus, and vagina

Heterogeneous signal within the placenta, which can be seen on both T1- and T2-weighted  70% (95% CI 58-81%)
sequences

Part of the placenta, the portion involved with PAS and usually the part overlying the internal ~ 50% (95% CI 39-61%)
os (in cases of placenta previa) are asymmetrically thickened, compared to the rest of the
placental tissue

In the acute phase, areas of T2W hyperintensity and T1W hypointensity are present. Arcas of  60% (95% CI 49-70%)
asymmetric placental thinning are noted with chronic infarction

Abnormal vessels, tortuous enlarged flow voids on T2-weighted images deep within the 70% (95% C1 65-79%)
placenta




Case 2

G4P2012 GA 31+ weeks with
previous CS * 2, History of D&C *1
TAS: Placenta location anterior upper middle,
grade 2, no placenta previa, no placenta
bulging






Motion artifact




Anterior placenta
No placenta previa




e Discoid shape, smooth tapered margins
e Homogeneous high T2 SI
e Thin T2-hypointense septa




Small vascular flow voids
e Numerous flow voids just
under placenta



Dark intraplacental bands
e Represent areas of fibrin deposition due to
repetitive intraplacental hemorrhage or infarcts
e Small focal infarcts late in gestation may be
normal.




Triple-layered sandwich appearance of
normal myometrium W 4

T2 hypointense outer
layer

T2 hyperintense middle
layer

T2 hypointense inner
layer interface between
placenta and inner
myometrium

Placenta




Myometrial thinning




No other sign of PAS disorders

e Placental/uterine bulge

e Bladder wall interruption

e Focal exophytic mass

e Abnormal vascularization of placental bed



Table 1  Results of imaging experts survey and literature review summary

Magnetic resonance
imaging finding

Definition Accuracy based on expert
opinion

T2-dark bands

Placental bulge

Loss of T2 hypointense
interface
Myometrial thinning

Bladder wall interruption

Focal exophytic mass

Abnormal vascularization of
the placental bed

Placental heterogeneity

Asymmetric
thickening/shape of the
placenta

Placental 1schemic
infarction

Abnormal intraplacental
vascularity

One or more areas of hypointensity on T2-weighted images, which are usually linear in 90% (95% CI1 65-93%)
configuration and often contact the maternal surface of the placenta

Deviation of the uterine serosa from the expected plane caused by abnormal bulge of 100% (95% C1 92—-100%)
placental tissue toward adjacent organs, typically toward the bladder and parametrium. The
uterine serosa may be intact, but the outline shape 1s distorted

Loss of a thin dark line behind the placental bed, as seen on T2-weighted images 90% (95% C1 84-96%)

Thinning of the myometrium over the placenta to less than 1 mm or even invisible 90% (95% CI1 87-95%)

Irregularity or disruption of the normal hypointense bladder wall, which can be accompanied 100% (95% CI 97-100%)
by blood products in the bladder lumen

Placental tissue seen protruding through the uterine wall and extending beyond it 95% (95% C1 95-100%)

Most commonly seen inside at least partially filled urinary bladder and laterally into the
parametrium

Prominent vessels in the placental bed with disruption of the uteroplacental interface. They 100% (95% CI 96-100%)
may extend to the underlying myometrium to a variable degree, reaching up to the uterine
serosa; and may be accompanied by extensive neovascularization around the bladder,
uterus, and vagina

Heterogeneous signal within the placenta, which can be seen on both T1- and T2-weighted  70% (95% CI 58-81%)
sequences

Part of the placenta, the portion involved with PAS and usually the part overlying the internal ~ 50% (95% CI1 39-61%)
os (in cases of placenta previa) are asymmetrically thickened, compared to the rest of the
placental tissue

In the acute phase, areas of T2W hyperintensity and T1W hypointensity are present. Arcas of  60% (95% CI 49-70%)
asymmetric placental thinning are noted with chronic infarction

Abnormal vessels, tortuous enlarged flow voids on T2-weighted images deep within the 70% (95% C1 65—79%)
placenta
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Role of MRI Iin Diagnosis of
PAS Disorders

Chawiporn Muktabhant, MD
Department of Radiology, Faculty of Medicine, KKU



MRI OF PAS disorders

ldentification of the depth of invasion

Excellent soft tissue resolution

Multiplanar availability

High image quality independent of the fetal and placental position




Diagnostic Accuracy of MR

Systematic Review and Meta-analysis (AbdelAziz et al., 2023)
e 40 studies (3,664 women; 1,894 confirmed PAS)
e Sensitivity 0.867 (95% Cl: 0.807-0.910)
o Specificity 0.860 (95% Cl:0.799-0.905) >> False positive rate ~ 14%



Diagnostic Accuracy of MRI

e US and MRI have similar diagnostic accuracy for PAS disorders.

o Hong et al,, Insights Imaging, 2022
= US:sens 90%, spec 85%
= MRI: sens 89%, spec 8/%

e MRI is reliable for diagnosing PAS, but less accurate in distinguishing
accreta from increta. Percreta can be accurately identified by invasion

Into surrounding organs.
e MRI may be considered in cases with a_posterior placenta and

suspicion of percreta.

Jauniaux et al., 2018
Patel-Lippmann et al,,
2023

Khalaf et al., 2019



FIGO consensus guidelines

TABLE 3 Recommendations for prenatal diagnosis and screening of placenta accreta spectrum (PAS) disorders.

Resource Quality of evidence and
Recommendations settings strength of recommendation

Ultrasonography is a relatively inexpensive and widely available imaging modality and therefore All

MRI i1s not essential for making a prenatal diagnosis of suspected PAS disorders but may be
useful in evaluating the pelvic extension of a placenta percreta or areas difficult to evaluate
on ultrasound

previous cesarean delivery. If so, this should prompt careful assessment of the placental
implantation site especially if it is anterior, low lying, or previa

The ultrasound signs observed for the diagnosis of PAS disorders should be described using All Medium and Strong
standardized protocols

The recorded presence or absence of each ultrasound sign will be influenced by the operator's All High and Strong
interpretation of what constitutes that marker

MRI is not essential for making a prenatal diagnosis of suspected PAS disorders but may be High-income  Medium and Weak
useful in evaluating the pelvic extension of a placenta percreta or areas difficult to evaluate
on ultrasound

Jauniaux et al., 2018



Role of MRI in Diagnosis of PAS Disorders

1. Adjunct to Ultrasound

e MRI is used when US findings are inconclusive, especially:
o Posterior or lateral placenta
o Maternal obesity, difficult acoustic window
o Uterine scarring
o Suspected deep invasion

2. Better Assessment of Placental Invasion Depth
o The location of the placenta relative to adjacent structures
o Depth and extent of placental invasion
o Extra-uterine invasion, especially bladder involvement




Role of MRI in Diagnosis of PAS Disorders

3. Surgical planning
o Helps map the extent of invasion and vascular involvement
o Helps anticipate complications and guide management




WHEN TO PERFORM MRI

The optimal time for MRI: GA 28-32 wks

< 28 wks: Placenta not fully mature — difficult to assess invasion

> 32 wks: Natural myometrial thinning, more heterogeneous — may
mimic PAS (overlapping features of normal late gestation and PAS)

* Clinical Context Still Critical
 MRI should be done when clinically indicated, regardless of gestational age

Patel-Lippmann et al., 2023



Common pitfalls in diagnosis of PAS

e Fetal or maternal motion artifact




Common pitfalls in diagnosis of PAS

* Imaging technique
* Urinary bladder should be moderately
distended.

* Axial oblique T2W sequence should be
prescribed perpendicularto the placenta—
myometrium interface

* Localization of abnormality in at least
two orthogonal planes

* Imaging in oblique planes >> pseudo
Impressions

* Slice thickness < 4 mm




Common pitfalls in diagnosis of PAS

Some normal pregnancy variations can mimic signs of PAS.
e Normal in late pregnancy
o Dark intraplacental bands
o Myometrial thinning
o Placental heterogeneity
o Abnormal intraplacental vascularity

e Normal variations
o Hourglass shape to uterus



Dark intraplacental bands Myometrial thinning Placental heterogeneity
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Hourglass con

Normal



Table 1  Results of imaging experts survey and literature review summary

Magnetic resonance
imaging finding

Definition Accuracy based on expert
opinion

T2-dark bands

Placental bulge

Loss of T2 hypointense
interface
Myometrial thinning

Bladder wall interruption

Focal exophytic mass

Abnormal vascularization of
the placental bed

One or more areas of hypointensity on T2-weighted images, which are usually linear in 90% (95% CI1 65-93%)
configuration and often contact the maternal surface of the placenta

Deviation of the uterine serosa from the expected plane caused by abnormal bulge of 100% (95% C1 92—-100%)
placental tissue toward adjacent organs, typically toward the bladder and parametrium. The
uterine serosa may be intact, but the outline shape 1s distorted

Loss of a thin dark line behind the placental bed, as seen on T2-weighted images 90% (95% C1 84-96%)

Thinning of the myometrium over the placenta to less than 1 mm or even invisible 90% (95% CI1 87-95%)

Irregularity or disruption of the normal hypointense bladder wall, which can be accompanied 100% (95% CI 97-100%)
by blood products in the bladder lumen
Placental tissue seen protruding through the uterine wall and extending beyond it 95% (95% C1 95-100%)
Most commonly seen inside at least partially filled urinary bladder and laterally into the
parametrium
Prominent vessels in the placental bed with disruption of the uteroplacental interface. They 100% (95% CI 96-100%)
may extend to the underlying myometrium to a variable degree, reaching up to the uterine
serosa; and may be accompanied by extensive neovascularization around the bladder,
uterus, and vagina

Placental heterogeneity

Asymmetric
thickening/shape of the
placenta

Placental 1schemic
infarction

Abnormal intraplacental
vascularity

Heterogeneous signal within the placenta, which can be seen on both T1- and T2-weighted  70% (95% CI 58-81%)
sequences

Part of the placenta, the portion involved with PAS and usually the part overlying the internal ~ 50% (95% CI1 39-61%)
os (in cases of placenta previa) are asymmetrically thickened, compared to the rest of the
placental tissue

In the acute phase, areas of T2W hyperintensity and T1W hypointensity are present. Arcas of  60% (95% CI 49-70%)
asymmetric placental thinning are noted with chronic infarction

Abnormal vessels, tortuous enlarged flow voids on T2-weighted images deep within the 70% (95% C1 65—79%)
placenta

Jha etal., 2020




Common pitfalls in diagnosis of PAS

* Subjectivity of interpretation
* Myometrial thinning

* Placental heterogeneity




Common pitfalls in diagnosis of PAS

e Uterine abnormalities >> mimicking signs of invasion

o Prior uterine surgery or C-section scar
m Scars can distort the uterine contour or signal intensity

o Adenomyosis, deep endometriosis
= Thickening of the junction between the placenta and myometrium



Adenomyosis

Placenta’ -

Abrupt end of
uterine-placental
outline

Bladder

L 4 a3 9 1 3y g | 3575y T O




Improving accuracy

e Appropriate MRI protocol
e Combining diagnostic signs
o No single MRI feature is diagnostic of PAS.
o Multiple imaging features + clinical risk factors

e Using structured MRI reports



MRI: detect placental invasion
It is recommended to include the presence or absence of the following

St r U Ct U re d M R I re p O rt S imaging findings in the imaging report:

. T2-dark intraplacental bands

. Placental/uterine bulge

. Loss of retroplacental T2-hypointense line
Myometrial thinning

Bladder wall interruption

Focal exophytic mass

Abnormal vascularization of placental bed

Table 5  Structured reporting for placenta accreta spectrum disorder

Placental heterogeneity
Clinical: key clinical information prior to MRI

I I

. Asymmetric shape/thickening of the placenta

— Patient age 10. Placental ischemic infarction

— Gestational age

11. Abnormal intraplacental vascularity

— Number of previous Cesarean sections MRI: suspected depth of placental invasion

— Relevant ultrasound findings, if available Accreta or increta

MRI

Presence of placenta previa

Placenta percreta

MRI: topography of the placenta invasion

To determine the topography of the placenta invasion, a line is drawn
perpendicularly to the middle of the posterior bladder wall,
determining an upper area named S1, which mainly corresponds to the
uterine body, and an area below this line, named S2, which involves the
lower segment, cervix, and upper vagina

Location of the placenta

MRI evidence of extrauterine extension
Bladder invasion: location and structures involved

Parametrial invasion: location and structures involved




MRI appearances of PAS disorders

The goals of imaging
e |dentify findings supportive of PAS disorders
e |dentify the presence or absence of myoinvasion
e Outline the topography of myoinvasion, if present
(location of myoinvasion, extrauterine spread, and
adjacent organ invasion)
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Placenta posterior previa

suggesiive placenta accreta (FIGO grade 2)

81973t sn.ATuRTunSdanpaiifiale
placenta wdsinlulmileu pas
a3 iy myometrial lining TA1RY

wiLan Focal adherence 80

" No. HN T2 Alanulsa MRI placenta Refer Outcome
E sasse ﬂnm andu |noane, Tailoda . ATuATung |Placenta percreta , 8L 3000 mi
Previous C/S x 1
U3 MFM: obvious sign of placenta increfa(at least)
2 1006043  |eusAdnunl daudssu Previous C/5 x 1 Suggestive PAS m.ATuATung Placenta percreta with intraabdominai bleeding with cardiac arrest with DIC $W.9aidR
Placenta previa anteror totalis
Subtotal hysterectomy ( 14/7/67) EBL 6000 ml.
GA 18 wk: QT: MS-AFP 8.29 MoM
Placenta previa anterior totalis with multiple lacunae Matemal death
Fetal renal pyelectasis
GA 25 wk: #1438 MRI placenta R/O PAS
A 26 wke MR Suggestive PAS —= refer AT
uATung (Dx percreta)
3 803249 saqAut wiung Previous C/S % 1 Suggestive placenta accreta w.ﬁuﬂ’ﬁuurﬁu
Placenta low-lying
(ANC ARTN)
4 900773 uﬂﬂﬁﬁwﬁ wafial Previous C/Sx 2 Suspicious PAS s Audrauuriy
Placenta anterior middie
5 561455  [wmysasand siau Abortion x 1 Abnormal placetal adhesion is considered N ATUATING
Flacenta previa
6 713072 |aAdd nesuas Previous C/S x 3 Suspected PAS e AudTauuiu LT C/S ¢ TR 9/6/68
Placenta anterior middle livflu PAS, severe adhesion
EBL 400 mi.
7 220027  |Aim#Buane Touwed Previous C/5 x 1 Suspicious PAS . Audrsuuriu KkH denduniinasaiifenida
Placenta anterior middle weniuudalinduan s fan.  [SetC/s 2 nees
Multiple placental lacunae faudald)
8 847162  |$4nA Miewassy Previous C/S x 1 Taildids o Afusdund LT C/S ¢ TR 10/3/67 (GA 37+ wk) sw.dauida
Placenta previa anterior totalis R/O focal adherence (27gAgsriins GA 36+) ssiluudatindumn os #ien.  |EBL 400 m,
feudald)
9 273904 tleya pilnes Previous C/S x 1 Grade IV complete placenta previa with consult PAS-NE vinala LT C/S ¢ TR 3/1/68 (GA 38+ wk) sn.Jeefia
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A1sSuiiowiAia Undiagnosed PAS
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Placenta previa without PAS

ANC high risk pregnancy aWN.AdB14819AN

naela3Isds fii‘)‘l!ﬂﬁi‘i’lﬂ

- ithsginne antepartum hemorrhage

= =
- Ultrasound @A 14 placental location Lﬂu‘iz’ﬂﬁ‘]
o = d ' o
= La’l‘ﬁﬁﬂﬂTﬂﬁli}ﬂﬂ‘iﬁﬂﬂﬁﬂﬂﬂﬂuﬂiﬂuﬂ
- IMUAUNITAADA uncomplicated placenta previa Tad elective cesarean
. "'—:!- d" 5 ¥ a
section INBDIYATIN 36-37 dilanvi (Ref. ACOG 2021)
- 1958UN5999 NICU
- 1958UN159949 PICU
- 191393 Blood component ( G/M PRC, FFP)
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- Counselling HOUNANATINLASATOUAN I



HUINWMIITINGUALNTI N Placenta previa/Placenta accreta spectrum (PAS)

- IRNIINIEM

- sziarnanaeayas

A4 i 1

anlszialszniulduae

I o A J a_ @
- sgiaddanndmiiouagn vioimianns TuTnsawagn

¥
= e

o
- DU U QUYHT HYATHAIOAY AATAINTINDIYHIN NITHY

5 i -3 o
NIDDUIINNTI ﬂ’llﬂﬂﬁﬁﬂﬁl!ﬁ’l

l

N1sAANSa4: Ultrasound screening anomaly Ua placental location lutinsagmsss 18 - 22 dulani

Suspected placenta previa/low lying placenta without PAS
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Suspected PAS Normal placental location

Consult MFM

0

Routine care

MRI

§: U/S iNentiaash 148: U/sS edtaden

a1gAen 28 Alanvi 218A37A 32 duanw

No suspected PAS Suspected PAS
High risk pregnancy Consult MFM
o hszdanainn1ay antepartum B
hemorrhage MRI

Suspected PAS

(Placenta accretal/increta/percreta)

{

Refer oW AFUATUNTIW. Autiuauurin

® Ultrasound AR placental

location (uszey

® Time of delivery 36-37"° weeks

Ref.: Williams 26" edition, RTCOG 2024, ACOG and SMFM 2021







