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Disclaimer
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Placenta accreta spectrum (PAS)

Review question

What is the accuracy of imaging techniques for diagnosis of a placenta accreta spectrum
(PAS) in pregnant women who have had a previous caesarean birth and are currently
diagnosed with placenta praevia?

Introduction

Women and pregnant people who have had a previous caesarean birth or other previous
uterine surgery will have uterine scar tissue at the location of the incision. Following
caesarean birth this scar tissue is usually in the lower segment of the uterus and if, in a
subsequent pregnancy, the placenta is low-lying or placenta praevia (covering the cervix)
then there is the possibility that placenta accreta may develop. This occurs when the
placenta grows abnormally into the uterine wall at the location of the scar tissue. Placenta
accreta includes a spectrum of conditions depending on the depth of invasion of the
placenta, ranging from accreta where there is less invasion, increta where there is greater
invasion and percreta where the placenta passes through the uterine wall and may grow onto
surrounding tissues and organs such as the bladder or bowel. Antenatal diagnosis of
placenta accreta is extremely important to prevent serious morbidity and mortality during
birth, due to the excessive bleeding when the placenta fails to separate from the uterus.
Early diagnosis will also allow for a carefully planned caesarean procedure with a
multidisciplinary team, as other surgical and radiological procedures may be required to
control bleeding and limit damage to other organs.

Due to the serious nature of placenta accreta, the aim of this review is to determine the most
accurate imaging technique for diagnosis.

Summary of the protocol

See Table 1 for a summary of the Population, Index tests, Reference standard and Target
condition (PIRT) characteristics of this review.
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Table 1: Summary of the protocol (PIRT table)
Pregnant women:

e with a previous lower segment caesarean birth currently diagnosed with
placenta praevia or low-lying placenta.

e with a previous uterus surgery (for example, myomectomy, perforation of
the uterus) who also have a low-lying placenta, even if they do not have a
caesarean birth scar.

Population will include:

¢ In-vitro fertilization conceptions

¢ Advanced maternal age

o Multiparity

¢ Previous uterine curettage

¢ Previous caesarean birth

e Grey scale ultrasound (transabdominal and transvaginal)
¢ Colour-flow Doppler ultrasound

¢ 3D ultrasound

¢ MRI (magnetic resonance imaging) (all types)

To analyse grey scale transabdominal and transvaginal ultrasound
together.

¢ Operative findings without histology reports/lab findings

e Operative findings with histology reports/lab findings

¢ Post caesarean birth examination with histology.

Placenta accreta spectrum

Critical

Diagnostic accuracy of imaging techniques (grey scale ultrasound, colour-

flow Doppler ultrasound, 3D ultrasound, MRI) with diagnostic test accuracy
data (that is, TP, FP, TN, FN) that allows calculation of:

¢ Sensitivity and specificity

FN: false negative; FP: false positive; MRI: magnetic resonance imaging; PAS: placenta accreta spectrum; PIRT:

Population, Index tests, Reference standard and Target condition; TN: true negative; TP: true positive; 3D: three
dimensional

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

Diagnostic evidence

Included studies

Forty one studies were included for this review, 1 cross-sectional study (Naghshineh 2015),
27 prospective cohort studies (Abdel Magied 2018, Akhtar 2020, Alalfy 2021, Algebally 2014,
Alici Davutoglu 2018, Bourgioti 2021, Cali 2018b, El Wakeel 2018, Elhawary 2013, Gadelrab
2022, Gulati 2021, Haba 2022, Haidar 2017, Hashem 2016, Hussein 2022, Khalaf 2019,
Maher 2013, Mansour 2011, Mathur 2019, Maurea 2018, Othman 2018, Panaiotova 2019,
Patru 2019, Rezk 2016, Satija 2015, Shweel 2012, Ul Hassan 2020), 12 retrospective cohort

7
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studies (Cali 2018a, Coutinho 2021, di Pasquo 2020, Einerson 2021, Faralli 2022, Fiocchi
2020, Fujisaki 2017, Lim 2011, Maurea 2022, Millischer 2017, Romeo 2019, Romeo 2021),
and 1 cohort study, which included both retrospective and prospective cohorts (Reeder
2022).

The included studies are summarised in Table 2.
Population

All studies included pregnant women with placenta praevia or low-lying placenta and
previous caesarean birth or other uterine procedures (for example, myomectomy or dilatation
and curettage).

Fourteen studies included pregnant women with a previous caesarean birth (Akhtar 2020,
Alici Davutoglu 2018, Gulati 2021, Haba 2022, Hussein 2022, Khalaf 2019, Mathur 2019,
Maurea 2022, Millischer 2017, Othman 2018, Patru 2019, Romeo 2019, Romeo 2021, Ul
Hassan 2020). Twenty six studies included pregnant women with a previous caesarean birth
and other uterine surgeries (for example, dilatation and curettage, fractional curettage,
hysterotomies, myomectomy, and endometrial ablation) (Abdel Magied 2018, Alalfy 2021,
Algebally 2014, Bourgioti 2021, Cali 2018a, Cali 2018b, Coutinho 2021, di Pasquo 2020,
Einerson 2021, El Wakeel 2018, Elhawary 2013, Faralli 2022, Fiocchi 2020, Fujisaki 2017,
Gadelrab 2022, Haidar 2017, Lim 2011, Maher 2013, Mansour 2011, Maurea 2018,
Naghshineh 2015, Panaiotova 2019, Reeder 2022, Rezk 2016, Satija 2015, Shweel 2012).
One study included participants with uterine surgery, but types of uterine surgery were not
specified (Hashem 2016).

Twenty eight studies included pregnant women with placenta praevia (Abdel Magied 2018,
Akhtar 2020, Alalfy 2021, Algebally 2014, Alici Davutoglu 2018, Cali 2018a, Cali 2018b,
Coutinho 2021, Einerson 2021, El Wakeel 2018, Faralli 2022, Fiocchi 2020, Fujisaki 2017,
Haba 2022, Haidar 2017, Lim 2011, Mansour 2011, Mathur 2019, Maurea 2018, Maurea
2022, Millischer 2017, Naghshineh 2015, Patru 2019, Reeder 2022, Rezk 2016, Romeo
2019, Romeo 2021, Satija 2015). Thirteen studies included pregnant women with placenta
praevia or low-lying placenta (Bourgioti 2021, di Pasquo 2020, Elhawary 2013, Gadelrab
2022, Gulati 2021, Hashem 2016, Hussein 2022, Khalaf 2019, Maher 2013, Othman 2018,
Panaiotova 2019, Shweel 2012, Ul Hassan 2020).

Index tests

Single studies investigated the diagnostic test accuracy (DTA) of the following imaging
techniques: three-dimensional (3D) multislice view Doppler ultrasound (Gadelrab 2022), 3D
tomographic ultrasound imaging (3D-TUI) (Alalfy 2021), 3D power Doppler ultrasound plus
3D tomographic ultrasound imaging (3D-TUI) (Alalfy 2021), Doppler ultrasound (unspecified
type) (Akhtar 2020), grey scale ultrasound plus power Doppler ultrasound (Haba 2022), grey
scale ultrasound plus colour-flow and power Doppler ultrasounds (Lim 2011), grey scale
ultrasound plus colour-flow Doppler ultrasound integrated by pulse wave spectral Doppler
(Romeo 2019), grey scale ultrasound plus colour-flow Doppler ultrasound with or without MRI
(Coutinho 2021), and ultrasound (sonography including Doppler interrogation) with or without
MRI (Reeder 2022).

Three studies investigated the DTA of grey scale ultrasound (Fujisaki 2017, Gadelrab 2022,
Haidar 2017), 2 studies assessed colour-flow Doppler ultrasound (Naghshineh 2015, Shweel
2012), and 13 studies assessed grey scale ultrasound plus colour-flow Doppler ultrasound
(Abdel Magied 2018, Algebally 2014, Alici Davutoglu 2018, Cali 2018a, Cali 2018b, El
Wakeel 2018, Elhawary 2013, Faralli 2022, Gulati 2021, Hussein 2022, Mansour 2011, Rezk
2016, Romeo 2021). Three studies investigated the DTA of grey scale ultrasound plus
colour-flow or power Doppler ultrasound (Hashem 2016, Patru 2019, Satija 2015), and 2
studies assessed grey scale ultrasound plus colour-flow and 3D power Doppler ultrasounds
(di Pasquo 2020, Panaiotova 2019).

8
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Twenty one studies investigated the DTA of MRI without contrast (Abdel Magied 2018,
Algebally 2014, Alici Davutoglu 2018, Bourgioti 2021, Einerson 2021, El Wakeel 2018,
Elhawary 2013, Haba 2022, Hashem 2016, Khalaf 2019, Lim 2011, Maher 2013, Mansour
2011, Maurea 2018, Maurea 2022, Millischer 2017, Othman 2018, Romeo 2019, Romeo
2021, Satija 2015, Shweel 2012), but only 2 studies investigated the DTA of MRI with
contrast (Millischer 2017, Rezk 2016). Four studies investigated the DTA of MRI, but these
studies did not specify type of MRI (that is, MRI with or without contrast) (Faralli 2022,
Fiocchi 2020, Mathur 2019, Ul Hassan 2020).

In this review, imaging performed around 20 weeks of gestation (18-22 weeks) was
considered as the first scan for PAS as the committee acknowledged that every pregnant
woman has an anomaly scan at 20 weeks. In addition, they acknowledged that the second
scan for PAS is generally performed around 28 weeks, but it can also be done before 28
weeks if there is a clinical indication (please see review protocol in Appendix A).

Reference standard

The majority of the studies used operative findings with or without histopathology or
pathology results, or post caesarean birth examination with histology as the reference
standard, and only 3 studies used operative findings alone (without histology reports/lab
findings) (Akhtar 2020, Algebally 2014, Elhawary 2013). Studies with different reference
standards were pooled in the analyses.

Outcomes

The outcome of interest was overall diagnosis of placenta accreta spectrum (PAS), including
accreta, increta and percreta. Where the data were reported separately for three sub-
categories, this has been noted in the evidence tables. The included studies used different
radiological features (for example, placental lacunae and myometrial thinning) and diagnostic
criteria (for example, the presence of at least one of radiological features or three features)
for the diagnosis of PAS. However, studies using different criteria for the diagnosis of PAS
were pooled in the analyses. The included studies were required to report diagnostic
accuracy of overall radiological features, and if a study assessed diagnostic accuracy of an
individual feature and overall features, the latter was reported.

Outcome measures

Sensitivity and specificity were prioritised in this review, and all included studies reported the
diagnostic test accuracy (DTA) data (that is, true positive, false positive, true negative, and
false negative) that allow calculation of sensitivity and specificity. Studies that only reported
index test positive cases (that is, true positive and false positive) were excluded as this does
not allow accurate calculation of sensitivity and specificity.

The following decision thresholds were used for sensitivity and specificity:
(1) low sensitivity or specificity (defined as <50%)

(2) moderate sensitivity or specificity (defined as 250% to <90%)

(3) high sensitivity or specificity (defined as 290%).

When a study reported the DTA data assessed by less experienced and more experienced
examiners/study personnel, the data assessed by more experienced examiners/study
personnel was reported in this review.

There was a variation in the role (sonographer/fetal medicine specialist/consultant
radiologist/obstetrician) and the level of experience of the operators in performing the
imaging tests in the studies. Ultrasound scans were performed by sonographers in 2 studies
(di Pasquo 2020, Patru 2019), obstetricians in 2 studies (Romeo 2019, Romeo 2021),

9
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maternal-fetal medicine specialist in 1 study (Haba 2022), radiologists in 2 studies (Abdel
Magied 2018, Satija 2015), sonographers and radiologists in 1 study (Algebally 2014),
sonographers and consultant with experience in the diagnosis of PAS in 1 study (Coutinho
2021), a sonographer and an expert in the diagnosis of PAS in 1 study (Panaiotova 2019),
sonographers and maternal-fetal medicine specialists in 2 studies (Haidar 2017, Lim 2011),
consultants or physicians of obstetrics and gynaecology and radiologists in 2 studies
(Hashem 2016, Mansour 2011), and experts in the diagnosis of PAS in 1 study (Faralli
2022). MRI scans were conducted by radiologists with different levels of experience in 19
studies (Abdel Magied 2018, Algebally 2014, Alici Davutoglu 2018, Bourgioti 2021, Einerson
2021, Fiocchi 2020, Hashem 2016, Khalaf 2019, Lim 2011, Mansour 2011, Maher 2013,
Maurea 2018, Maurea 2022, Millischer 2017, Othman 2018, Reeder 2022, Romeo 2019,
Romeo 2021, Satija 2015), and experts in the diagnosis of PAS in 1 study (Faralli 2022).

Fifteen studies did not report information on the study personnel who performed the tests
(Akhtar 2020, Alalfy 2021, Cali 2018a, Cali 2018b, El Wakeel 2018, Elhawary 2013, Fujisaki
2017, Gadelrab 2022, Gulati 2021, Hussein 2022, Mathur 2019, Naghshineh 2015, Rezk
2016, Shweel 2012, Ul Hassan 2020).

Analysis

Meta-analysis was performed where possible (for example, if there were at least three
studies reporting the same index test) and where there was no significant variation between
studies or very serious heterogeneity. For those where meta-analysis could not be
performed, the results for each individual study have been reported in the review.

In this review, studies were categorised and reported separately according to type of imaging
(that is, ultrasound, MRI, and ultrasound with or without MRI).

Diagnostic accuracy can also be different between different types of ultrasounds; therefore,
different types of ultrasound were reported separately (that is, grey scale ultrasound, colour-
flow Doppler ultrasound, 3D multislice view Doppler ultrasound, and 3D tomographic
ultrasound imaging). However, the DTA of the combination of different types of ultrasound
(that is, grey scale ultrasound plus colour-flow Doppler ultrasound, grey scale ultrasound plus
power Doppler ultrasound, grey scale ultrasound plus colour-flow and power Doppler
ultrasounds, grey scale ultrasound plus colour-flow or power Doppler ultrasound, grey scale
ultrasound plus colour-flow and 3D power Doppler ultrasounds, and grey scale ultrasound
plus colour-flow Doppler ultrasound integrated by pulse wave spectral Doppler) were also
reported in this review because some studies reported such data and the committee also
acknowledged that combination of ultrasound methods (for example, grey scale ultrasound
plus colour-flow Doppler ultrasound) was used clinically as it may be useful for diagnosis of
PAS.

The committee advised that MRI with contrast is not normally used in pregnancy, therefore,
they agreed that the data on MRI without contrast and MRI with contrast should be reported
separately to determine if there were differences in diagnostic accuracy between them.

The committee also acknowledged that the combination of ultrasound and MRI is often
useful, therefore studies reporting the DTA of the combination of ultrasound and MRI were
reported separately.

Evidence was sub-grouped by the following when there was significant heterogeneity in the
outcomes: BMI thresholds and timing of imaging for the second scan (please see details in
full protocol in Appendix A). However, sub-group analysis could not be conducted in this
review because the maijority of studies did not report BMI and specific timing for the second
scan.

The new evidence identified from this review update was not pooled with evidence from
previous review version due to differences in stratifications and subgroups.

10
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See the literature search strategy in appendix B and study selection flow chart in appendix C.

Excluded studies

Studies not included in this review are listed, and reasons for their exclusion are provided in

appendix J.

Summary of included studies

Summaries of the studies that were included in this review are presented in Table 2.

Table 2: Summary of included studies.

Study
Abdel Magied
2018

Prospective
cohort study

Egypt

Akhtar 2020

Prospective
cohort study

Pakistan

Population
N=23

Pregnant women
with placenta
praevia and risk
factors for PAS

Age in years,
mean (SD): 30.96
(NR)

Gestational age in
weeks, range: 25-
37

Parity:
multiparous

BMI: NR
N=27

Pregnant women
with PAS major or
anterior low-lying
placenta and
previous
caesarean section

Age in years,
mean (SD): 35.8
(NR)

Gestational age in
weeks at birth,
mean (SD): 36
(NR)

Parity: NR

BMI: NR

Index test(s)

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal

and/or transvaginal)

2. MRI without
contrast

Ultrasound and
MRI scans
performed before
36 weeks of
gestation

1. Doppler
ultrasound
(unspecified type)

Timing of scan not
reported

11

Reference
standard(s)
Operative findings
with pathology
reports

Diagnosis was
confirmed at the
time of caesarean
section

Outcomes
e Sensitivity
o Specificity

e Sensitivity
e Specificity

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)
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Study
Alalfy 2021

Prospective
cohort study

Egypt

Algebally
2014

Prospective
cohort study

Qatar

Alici
Davutoglu
2018

Prospective
cohort study

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population
N=90

Pregnant women
with gestational
age 30t0 40
weeks, one or
more previous
caesarean section
and placenta
praevia

Age in years,
mean (SD): 31.9
(4.9)

Gestational age in
weeks, mean
(SD): 35.4 (1.6)

Parity: NR

BMI in kg/m?,
mean (SD): 30.7
(3.4)

N=100

Pregnant women
with placenta
praevia and risk
factors for
abnormal
placentation,
including previous
uterine
interventions

Age in years,
mean (SD): 33
(NR)

Gestational age in
weeks at birth: 36

Parity: grand
multiparity

BMI: NR
N=29

Pregnant women
with anterior
placenta previa
and at least one
of risk factors for
PAS, including a

Index test(s)

1. 3D-TUI
(transabdominal
and transvaginal)

2. 3D power
Doppler ultrasound
plus 3D-TUI
(transabdominal
and transvaginal)

Timing of scan not
reported

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound*

2. MRI without
contrast

Timing of scan not
reported

*Ultrasound
approach not
reported

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transvaginal)

2. MRI without
contrast

12

Reference
standard(s)

Operative findings
with pathology
reports

Operative findings
at caesarean
section without
histology
reports/lab
findings

Operative findings
with/without
pathology reports

Outcomes
e Sensitivity
o Specificity

e Sensitivity
o Specificity

e Sensitivity
o Specificity
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Study
Turkey

Population
previous
caesarean birth,
curettage or
myomectomy

Age in years,
mean (SD):
PAS: 31.7 (4.2)

No PAS: 30.9
(5.9)

Gestational age in
weeks at birth,
mean (SD):

PAS: 34.6 (5.0)
No PAS: 37.7
(0.8)

Parity, mean
(SD):

PAS: 2.2 (0.7)
No PAS: 1.1 (0.7)

BMI: NR

Bourgioti N=155

2021

Pregnant women
in the third
trimester who
were at high risk
for PAS (due to
presence of
placenta praevia
and/or suspected
PAS on second-
trimester
ultrasound) and
were referred for
MRI examination

Prospective
cohort study

Greece

Age in years,
mean (SD): 35 (5)

Gestational age:
NR

BMI: NR

Cali 2018a N=188

Retrospective
cohort study

Pregnant women
with at least a
previous
caesarean section
and/or uterus
surgery and

Italy

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)

Ultrasound and
MRI scans
performed at mean
(SD) gestational
age 29.4 (2.9) and
30.4 (2.4) weeks,
respectively

1. MRI without
contrast

MRI performed at
mean (SD)
gestational age 32
(3) weeks

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal
with or without
transvaginal)

13

Reference
standard(s)

Post caesarean
birth examination
with histology

Operative findings
with histology
reports

Outcomes

e Sensitivity
o Specificity

o Sensitivity
e Specificity
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Study

Cali 2018b

Prospective
cohort study

Italy

Coutinho
2021

Retrospective
cohort study

UK

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population
placenta praevia
who had
ultrasound scan
at 11 to 14 weeks
of gestation

Age in years,
mean (SD): 31.7
(5.4)

Gestational age in
weeks at birth,
mean (SD): 35.4
(2.3)

Parity, median
(range):

PAS: 2 (2-3)
No PAS: 2 (0-2)

BMI: NR
N=210

Pregnant women
with placenta
praevia and at
least one previous
caesarean birth or
uterus surgery

Age in years,
mean (SD): 32.1
(5.4)

Gestational age in
weeks at birth,
mean (SD): 35.3
(2.2)

Parity, median
(range):

PAS: 2 (2-3)
No PAS: 2 (0-2)

BMI: NR

N=173
(Diagnostic
cohort) (Whole
cohort or
screening cohort
N=415)

Age in years,
median (IQR)*:

Index test(s)

Ultrasound scans
performed between
11 and 14 weeks of
gestation

1. Grey scale
ultrasound and
colour-flow Doppler
ultrasound
(transabdominal
and transvaginal)

Ultrasound scans
performed at
second and third
trimester, but the
exact gestational
age in weeks at
scan not reported

1. Grey scale
ultrasound (2D)
plus colour-flow
Doppler ultrasound
with or without
MRI**

14

Reference
standard(s)

Operative findings
and histology
reports

Operative findings
with or without
histopathological
reports

Outcomes

e Sensitivity
o Specificity

e Sensitivity
¢ Specificity
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Study Population

No PAS: 35.0
(32.0-38.0)

PAS: 39.0 (35.0-
40.7)

Parity 0*:
No PAS: N=180
PAS: N=1

Parity 1*:
No PAS: N=142
PAS: N=7

Parity 22*:
No PAS: N=15
PAS: N=9

BMI in kg/m?,
median (IQR)*:
No PAS: 24.2
(21.9-27.6)

PAS: 25.9 (22.9-
28.3)

*The data on
screening cohort
(N=415) was
reported as data
on diagnostic
cohort was not
reported
separately.

di Pasquo N=332

2020

Pregnant women
with low-lying
placenta or
placenta praevia
at 226 weeks of
gestation and
previous uterine
intervention, and
delivery and
histopathologic
results

Retrospective
cohort study

Italy

Age in years,
median (IQR):
33.0 (29.0-37.0)

Gestational age in

weeks at birth,
median (IQR):
36.1 (35.0-37.0)

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)
Timing of

ultrasound and MR

scans not reported

**Ultrasound
approach not
reported and
unclear whether
MRI with or without
contrast was used

1. Grey scale
ultrasound plus
colour-flow and 3D
power Doppler
ultrasounds
(transabdominal
and transvaginal)

Timing of scan not
reported

15

Reference
standard(s)

Operative findings
with/without
histology reports

Outcomes

e Sensitivity
o Specificity
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Study Population

Parity, median
(IQR): 1 (0-2)

Prepregnancy
BMI in kg/m?,
median (IQR):
24.2 (21.7-26.6)

Einerson N=68

2021

Pregnant women
with placenta
praevia and
previous
caesarean birth
who had MRI
during the second
or third trimester

Retrospective
cohort study

USA

Age in years,
median (IQR):
33.0 (29-37)

Gestational age at
birth, median
(IQR): 34.8 (33.7-
36.2)

Parity, median
(IQR): 2.0 (1-3)

BMI: NR

El Wakeel N=20

2018

Pregnant women
with persistent
placenta praevia
after 28 weeks of
gestation,
implantation on
the lower
segment of
uterus, and
previous uterus
interventions

Prospective
cohort study

Egypt

Age in years,
mean (SD): 30.9
(NR)

Gestational age in
weeks, range: 28-
37

Parity: NR

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)

1. MRI without
contrast

MRI performed at
second or third
trimester, but the
exact gestational
age in weeks at
scan not reported

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal)

2. MRI without
contrast

Ultrasound and
MRI scans
performed between
28 and 37 weeks of
gestation

16

Reference
standard(s)

Operative findings
with histology
reports

Operative findings
with pathology
report

Outcomes

e Sensitivity
o Specificity

¢ Sensitivity
¢ Specificity
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Study
Elhawary
2013

Prospective
cohort study

Egypt

Faralli 2022

Retrospective
cohort study

Italy

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population

BMI: NR
N=39

Pregnant women
with placenta
praevia and at
least one of the
following risk
factors: age over
35 years, grand
multiparity, and
previous uterine
interventions

Age in years,
mean (range):
32.2 (23-40)

Gestational age in
weeks at birth,
range: 35-37

Parity 1: N=5
Parity 2: N=7
Parity 3: N=19
Parity 4: N=8

BMI: NR
N=104

Pregnant women
with at least one
previous
caesarean section
and placenta
previa or low-lying
placenta

Age in years,
mean (SD):

No PAS: 37(5.5)
Accreta: 38 (5.6)
Increta: 40 (7.5)
Percreta: 38 (8)

Gestational age:
NR

Parity: NR

BMI: NR

Index test(s)

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal
and translabial)

2. MRI without
contrast

Ultrasound scans
performed at mean
gestational age
29.3 weeks, and
MRI scan
performed 2 weeks
after ultrasound
scan

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal/tra
nsvaginal)

2. MRI (unspecified
type)*

Ultrasound and
MRI scans
performed in third
trimester

*Unclear whether
MRI with or without
contrast was used

17

Reference
standard(s)

Operative findings
at caesarean
section

Operative findings
with histology
reports

Outcomes

e Sensitivity
¢ Specificity

e Sensitivity
o Specificity
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Reference
Study Population Index test(s) standard(s) Outcomes
Fiocchi 2020 N=26 1. MRI (unspecified  Operative findings e Sensitivity
type)* with histology e Specificity
Retrospective  Pregnant women reports
cohort study at intermediate or MRI scan
high risk for PAS performed before
ltaly (including 38th weeks of
placenta praevia gestation
and previous
ealzkalEE *Unclear whether
sections) who had Ry with or without
ultrasound contrast was used
evaluation
Age in years,
mean (SD): 36.24
(6.16)
Gestational age in
weeks, mean
(SD): 33.81 (5.36)
Parity, mean
(SD): 1.54 (1.75)
BMI in kg/m?,
mean (SD): 23.90
(17.52)
Fujisaki 2017 N=41 1. Grey scale Post caesarean e Sensitivity
ultrasound (2D; birth examination Specificity
Retrospective Pregnant women transabdpmlnal or with histology
cohort study  with placenta transvaginal)
praevia with or
Japan without risk Ultrasound
factors for PAS performed after 20
weeks of gestation
Age in years,
mean (SD): 34.0
(5.5)
Gestational age in
weeks at birth,
mean (SD): 34.1
(4.1)
Parity:
Primipara or
nulliparous: N=9
Multiparity: N=32
BMI: NR
Gadelrab N=78 1. Grey scale Operative findings e Sensitivity
2022 ultrasound (2D; with o Specificity

transabdominal)

2. 3D multislice
view Doppler

18
Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

histopathological

Pregnant women
results

with persistent



DRAFT FOR CONSULTATION
Placenta accreta spectrum

Study

Prospective
cohort study

Egypt

Gulati 2021

Prospective
cohort study

India

Haba 2022

Prospective
cohort study

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population
low-lying anterior
placenta after 28
weeks of
gestation and
previous
caesarean section

Age in years,
mean (SD): 29.6
(4.75)

Gestational age:
at least 28 weeks

Parity 1: N=15
Parity 2: N=22
Parity 3: N=17
Parity 4: N=12
Parity =5: N=12

BMI in kg/m?,
mean (SD): 26.37
(4.93)

N=50

Pregnant women
with placenta
praevia, period of
gestation 24
weeks or over
and previous
caesarean section

Age <25: N=15
Age 25-29: N=20
Age 30-34 N=7
Age >34: N=8

Gestational age:
24 weeks or
above

Gravidity <3:
N=20

Gravidity 3-6:
N=29

Gravidity >6: N=1

BMI: NR
N=39

Age in years,
mean (SD):

Index test(s)

ultrasound
(transabdominal)

Ultrasound scans
performed after 28
weeks of gestation

1.Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal)

Timing of scan not
reported clearly
although some
participants had
scan around 32
weeks

1. Grey scale
ultrasound plus
power Doppler
ultrasound

19

Reference
standard(s)

Histopathological/
per-operative
findings.

Post caesarean
birth examination
with histology

Outcomes

e Sensitivity
¢ Specificity

e Sensitivity
o Specificity
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Study

Romania

Haidar 2017

Prospective
cohort study

USA

Hashem
2016

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population
PAS: 32.0 (3.7)

No PAS: 31.1
(4.2)

Gestational age in
weeks at birth,
mean (SD):

PAS: 35.7 (2.1)

No PAS: 36.2
(1.2)

Parity, mean
(SD):

PAS: 2.9 (2.1)
No PAS: 2.2 (0.7)

BMI in kg/m?,
mean (SD):
PAS: 30.3 (3.5)
No PAS: 28.1
(1.6)

N=50

Pregnant women
referred to the
ultrasound for the
evaluation of PAS
and placenta
praevia between
28 and 32 weeks
of gestation

Age in years,
mean (SD):
PAS: 32.4 (5.5)

No PAS: 31.0
(6.0)

Gestational age in
weeks at birth,
mean (SD): 31.6
(5.8)

Multiparity: N=44

BMI in kg/m? at
scan, mean (SD):
PAS: 32.2 (5.9)
No PAS: 29.9
(6.5)

N=39

Pregnant women
aged 20 to 40

Index test(s)
(transabdominal
and transvaginal)
2. MRI without
contrast

Timing of
ultrasound scan not
reported

MRI scan
performed between
28 and 35 weeks of
gestation

1. Grey scale
ultrasound (2D;
transabdominal and
transvaginal)

Ultrasound scan
performed at mean
(SD) gestational
age 30.7 (1.8) and
29.7 (5.5) weeks in
participants with
PAS and without
PAS, respectively

1. Grey scale
ultrasound plus
colour-flow or
power Doppler

20

Reference
standard(s)

Operative findings
with histology
reports

Operative findings
at caesarean
section with or
without

Outcomes

e Sensitivity
o Specificity

e Sensitivity
o Specificity
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Study

Prospective
cohort study

Egypt

Hussein 2022

Prospective
cohort study

Egypt

Khalaf 2019

Prospective
cohort study

Egypt

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population
years with
abnormal
placental location
and/or
implantation and
previous uterine

surgery

Age in years,
mean (SD): 30.7
(NR)

Gestational age in
weeks, range: 25-
37

Parity: NR

BMI: NR
N=84

Women with a
singleton
pregnancy, a
placenta praevia
or anterior low-
lying placenta,
and previous
caesarean birth

Age in years,
median (IQR):
32.0 (28.5-34.0)

Gestational age in
weeks at birth,
median (IQR):
36.2 (36.0-37.0)

Parity, median
(IQR): 3.0 (2.0-
4.0)

BMI: NR
N=58

Pregnant women
with placenta
praevia and with
or without multiple
previous
caesarean birth
and other minor
risk factors such
as multiparity and

Index test(s)
ultrasound
(transabdominal,
transvaginal, and
translabial)

2. MRI without
contrast

Ultrasound and
MRI scan
performed between
25 and 37 weeks of
gestation

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal
and transvaginal)

Timing of scan
could be at 36
weeks of gestation

1. MRI without
contrast

Timing of scan not
reported

21

Reference
standard(s)
pathological
reports

Operative findings
with histology
reports

Operative findings
with or without
histopathological
reports

Outcomes

e Sensitivity
e Specificity

e Sensitivity
o Specificity
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Study Population
advanced

maternal age

Age in years,
mean (SD): 31.6
(4.8)

Gestational age:
second or third
trimester

Parity, mean
(SD): 3.3 (1.3)

BMI: NR

Lim 2011 N=13

Retrospective
cohort study

Pregnant women
with risk factors
for PAS who
underwent both
ultrasound and
MRI examinations

USA

Age in years,
mean (range): 33
(25-42)

Gestational age in
weeks at birth,
range: 30-39

Parity O
(nulliparous): N=1
Parity 1: N=3
Parity 2: N=5
Parity 3: N=4

BMI: NR

Maher 2013 N=63

Prospective
cohort study

Pregnant women
with low-lying
placenta
confirmed by
ultrasound at 28
weeks of
gestation and
previous uterine
interventions

Saudi Arabia

Age in years,
mean (range):
35.5 (29-47)

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Reference

Index test(s) standard(s)

1. Grey scale
ultrasound (2D)
plus colour-flow
and power Doppler
ultrasounds
(transabdominal)

2. MRI without
contrast

Operative findings
with histology
reports

Ultrasound scans
performed between
18 and 37 weeks of
gestation, and MRI
performed between
24 and 37 weeks

1. MRI without
contrast

Operative findings
with or without
histopathological

Timing of scan not ~ €POrts

reported

22

Outcomes

e Sensitivity
¢ Specificity

e Sensitivity
¢ Specificity
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Study

Mansour
2011

Prospective
cohort study

Egypt

Mathur 2019

Prospective
cohort study

India

Maurea 2018

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population

Gestational age in
weeks, mean
(range): 30.3 (28-
36)

Parity, mean
(range): 6.0 (3-11)

BMI: NR
N=35

Pregnant women
with placenta
praevia and risk
factors for PAS
(age over 35
years, grand
multiparity, and
previous uterine
interventions)

Age in years,
mean (SD): 32
(NR)

Gestational age at
birth: at 36 or
after 36 weeks

BMI: NR
N=80

Pregnant women
with =228 weeks of
gestation,
placenta praevia
and history of
previous
caesarean or
presenting with
bleeding per
vaginum

Gestational age at
enrolment: at or
after 28 weeks

Parity: NR

BMI: NR
N=61

Index test(s)

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal
and translabial)

2. MRI without
contrast

Timing of scan not
reported

1. MRI (unspecified
type)*

Timing of scan not
reported

*Unclear whether
MRI with or without
contrast was used

1. MRI without
contrast

23

Reference
standard(s)

Operative findings
at caesarean
section without
histology reports

Operative findings
with
histopathological
reports

Post caesarean
birth examination
with histology

Outcomes

e Sensitivity
e Specificity

e Sensitivity
e Specificity

e Sensitivity
¢ Specificity
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Reference
Study Population Index test(s) standard(s) Outcomes

Prospective Pregnant women  MRI scan
cohort study  with at least 30 performed at mean
weeks of gestational age
gestation, 34.7 weeks
placenta praevia

with suspected

PAS, and history

of myometrium

damage, including

caesarean birth

and abrasive or

curettage

interventions

Italy

Age in years,
mean (SD): 33.4
(NR)

Gravidity, range:
1-12

BMI: NR

Maurea 2022 N=65 1. MRI without Post caesarean e Sensitivity
contrast birth examination Specificity

Retrospective  Pregnant women with histology

cohort study  aged over 18 Timing of scan not
years with reported

placenta praevia

and available

histological proof

of PAS after

caesarean birth or

total hysterectomy

Italy

Age in years,
mean (SD): 33.0
(4.6)

Parity: NR

BMI: NR

Millischer N=20 1. MRI without Operative findings e Sensitivity
2017 contrast with or without o Specificity

Pregnant women 2. MRI with contrast hIStOIOgy reports

Retrospective with placenta

cohort study praevia, atleasta Timing of scan not
previous reported
caesarean

section, and

suspected PAS

findings on third

trimester

ultrasound

France

24
Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)
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Study Population
Age in years,
mean (SD): 34.7
(2.4)
Parity: NR
BMI: NR
Naghshineh N=50
2015
Women with
Cross- singleton
sectional pregnancy of over
study 28 weeks of
gestation and risk
Iran factors for PAS

Age in years,
mean (SD): 30.2
(4.9)

Gestational age in
weeks at birth: 37

Parity, mean
(SD):
PAS: 1.8 (1.2)

No PAS: 1.5 (0.9)

BMI: NR
Othman 2018 N=40
Pregnant women
with suspected
PAS findings on
ultrasound and
advanced
maternal age with
low-lying anterior
placenta

Prospective
cohort study

Egypt

Age in years,
mean (SD): 29.2
(6.6)

Parity 0: N=4
Parity 1: N=14
Parity 2: N=14
Parity 3: N=4
Parity 4: N=4

BMI: NR

Panaiotova N=48

2019

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)

1. Colour-flow
Doppler ultrasound*

Timing of scan not
reported

*Ultrasound
approach not
reported

1. MRI without
contrast

MRI scan
performed at mean
(SD) gestational
age 33.8 (3.2)
weeks

1. Grey scale
ultrasound plus
colour-flow and 3D
power Doppler

25

Reference
standard(s)

Post caesarean
birth examination
with histology

Operative findings
without histology
reports

Post caesarean
birth examination
with histology

Outcomes

e Sensitivity
o Specificity

¢ Sensitivity
¢ Specificity

e Sensitivity
¢ Specificity
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Study

Prospective
cohort study

UK

Patru 2019

Prospective
cohort study

Romania

Reeder 2022

Retrospective
cohort study
and
prospective
cohort study

USA

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Population

Pregnant women
with a singleton
pregnancy,
history of previous
uterine
interventions (for
example,
caesarean section
or myomectomy)
and low-lying
placenta

Age in years: NR
Parity: NR

BMI: NR
N=46

Pregnant women
with anterior
placenta praevia
and history of
previous
caesarean section

Gestational age at
enrolment: third
trimester

Parity: NR

BMI: NR
N=82

Retrospective
cohort: Pregnant
women with
clinically
suspected and/or
pathologically
confirmed PAS

Prospective
cohort: Pregnant
women with 21 or
>3 previous
caesarean section
and/or intrauterine
gynaecologic
intervention,
placenta praevia
in the current
pregnancy, and
suspected

Index test(s)
ultrasounds
(transabdominal
and transvaginal)

Ultrasound scans
performed at 12 to
16 weeks, 20 to 24
weeks and 28 to 34
weeks of gestation

1. Grey scale
ultrasound (2D)
plus colour-flow or
power Doppler
ultrasound
(transabdominal
and transvaginal)

Timing of scan not
reported

1. Ultrasound
(sonography
including Doppler
interrogation;
transvaginal) with
or without MRI*

Timing of scan not
reported

*Type of ultrasound
and MRI (for
example, MRI with
or without contrast)
were unclear

26

Reference
standard(s)

Operative findings
with or without
histopathological
reports

Operative findings
with
histopathology
reports

Outcomes

e Sensitivity
o Specificity

e Sensitivity
o Specificity
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Study Population

caesarean section

scar pregnancy
Age: NR
Parity: NR

BMI: NR

Rezk 2016 N=74

Prospective
cohort study

Pregnant women
with persistent
placenta praevia
at 32 to 34 weeks
and history of
previous uterine
intervention

Egypt

Age in years,
mean (SD): 30.2
(4.3)

Parity, mean
(SD): 2.8 (0.9)

BMI: NR

Romeo 2019 N=51

Retrospective
cohort study

Pregnant women
aged over 18
years with
placenta praevia
who underwent
both ultrasound
and MRI
examinations in
the same week
and available
histological
reports after
caesarean birth

Italy

Age in years,
mean (range): 35
(20-45)

Gestational age in

weeks, mean
(SD): 35 (NR)

Gravidity, range:
1-12

BMI: NR

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)

1. Grey scale
ultrasound plus
colour-flow Doppler
ultrasound
(transabdominal
and transvaginal)

2. MRI with contrast

Ultrasound and
MRI scans
performed at 32 to
34 weeks of
gestation

1. Grey scale
ultrasound (B-
mode) plus colour-
flow Doppler
ultrasound
integrated by pulse
wave spectral
Doppler
(transabdominal
and transvaginal)
2. MRI without
contrast

Ultrasound and
MRI scans
performed at 30 to
38 weeks of
gestation

27

Reference
standard(s)

Operative findings

at caesarean
section with
histopathology
reports

Post caesarean
birth examination
with histology

Outcomes

e Sensitivity
¢ Specificity

e Sensitivity
¢ Specificity
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Study
Romeo 2021

Population
N=70

Retrospective
cohort study

Pregnant women
aged over 18
years with
placenta praevia
who underwent
both ultrasound
and MR
examinations in
the same week
and available
histological
reports after
caesarean birth

Italy

Age in years,
mean (SD): 34.0
(4.8)

Parity: NR

BMI: NR

Satija 2015 N=30

Prospective
cohort study

Pregnant women
with suspected
PAS based on
clinical risk
factors, and
pregnant women
with placenta
praevia confirmed
by ultrasound and
previous
caesarean birth

India

Age in years,
mean (SD):
PAS: 25.6 (NR)
No PAS: NR

Gestational age in

weeks at birth,
range:

PAS: 26-42
No PAS: NR

Parity, range:
PAS: 1-2
No PAS: NR

BMI: NR

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)

Index test(s)

1. Grey scale
ultrasound (B-
mode) plus colour-
flow Doppler
ultrasound
(transabdominal
and transvaginal)
2. MRI without
contrast

Timing of scan not
reported

1. Grey scale
ultrasound plus
colour-flow or
power Doppler
ultrasound
(transabdominal or
transvaginal)

2. MRI without
contrast

Ultrasound and
MRI scans
performed after 20
weeks of gestation

28

Reference

standard(s) Outcomes
Post caesarean e Sensitivity
birth examination Specificity
with histology

Operative findings e Sensitivity
and/or pathology Specificity
reports
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Study
Shweel 2012

Prospective
cohort study

Egypt

Ul Hassan
2020

Prospective
cohort study

Pakistan

Population
N=28

Pregnant women
with abnormal
placental position
and one of the
grey scale
ultrasound
features that
suspects PAS

Age in years at
diagnosis, mean
(SD): 33.2 (NR)

Gestational age in
weeks at birth,
range: 35-37

Parity 1: N=5
Parity 2: N=7
Parity 3: N=11
Parity 4: N=5

BMI: NR
N=60

Pregnant women
aged 25 to 40
years in second
or third trimester
with risk factors of
PAS and
suspected PAS
findings on
ultrasound

Age in years,
mean (SD): 31.2
(NR)

Gestational age in
weeks, mean
(SD): 33.5 (NR)

Parity: NR

BMI: NR

Index test(s)

1. Colour-flow
Doppler ultrasound
(transabdominal or
transvaginal)

2. MRI without
contrast

Timing of scan not
reported

1. MRI (unspecified
type)*

Timing of scan not
reported

*Unclear whether
MRI with or without
contrast was used

Reference
standard(s)

Operative findings
at caesarean
section with
pathology reports

Operative findings
with or without
histopathology
reports

Outcomes
e Sensitivity
o Specificity

e Sensitivity
o Specificity

BMI: body mass index; IQR: interquartile range;, MRI: magnetic resonance imaging; NR: not reported; PAS:

Dimensional Tomographic Ultrasound Imaging

placenta accreta spectrum; SD: standard deviation; 2D: two dimensional; 3D: three dimensional; 3D-TUI: Three

See the full evidence tables in appendix D and the forest plots in appendix E.

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)
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Summary of the evidence

This section is a narrative summary of the findings of the review, as presented in the GRADE
tables in appendix F. For details of the committee's confidence in the evidence and how this
affected recommendations, see the section on the committee’s discussion of the evidence.

Meta-analyses were conducted for the following index tests and all types of reference
standards were pooled: grey scale ultrasound, grey scale ultrasound plus colour-flow
Doppler ultrasound, grey scale ultrasound plus colour-flow or power Doppler ultrasound, and
MRI without contrast. Meta-analysis was conducted in Winbugs and the pooled estimates
from Winbugs analysis are reported in GRADE tables.

Results from individual studies have been reported for the following index tests as there were
insufficient studies for conducting a meta-analysis: colour-flow Doppler ultrasound, 3D
multislice view Doppler ultrasound, 3D tomographic ultrasound imaging, 3D power Doppler
ultrasound plus 3D tomographic ultrasound imaging, Doppler ultrasound (unspecified type),
grey scale ultrasound plus power Doppler ultrasound, grey scale ultrasound plus colour-flow
and power Doppler ultrasound, grey scale ultrasound plus colour-flow and 3D power Doppler
ultrasounds, grey scale ultrasound plus colour-flow Doppler ultrasound integrated by pulse
wave spectral Doppler, grey scale ultrasound plus colour-flow Doppler ultrasound with or
without MR, ultrasound (sonography including Doppler interrogation) with or without MR,
MRI without contrast, and MRI (unspecified type). Sensitivity and specificity of these
individual studies were reported.

The evidence was assessed as being very low to high quality. Studies were downgraded for
risk of bias as per QUADAS-2 (for example, bias due to lack of information about whether the
index test results were interpreted without knowledge of the results of the reference
standard), applicability issues as per QUADAS-2 (for example, inclusion of indirect
population, lack of information on MRI features for diagnosis of PAS, and lack of information
on the total number of participants with placenta praevia or previous caesarean birth or
previous uterine intervention), inconsistency (heterogeneity), and imprecision (95%
confidence intervals crossing decision making thresholds). The majority of the included
studies reported timing of scan however the exact gestational age at scan was not reported
in 17 studies.

See the GRADE tables in appendix F for the certainty of the evidence for each individual
outcome.

Ultrasound for diagnosis of PAS

The evidence (3 studies, meta-analysis) showed that grey scale ultrasound (first and second
scans) was moderately sensitive and highly specific for a diagnosis of PAS. The evidence
was very low quality for sensitivity and low quality for specificity.

Colour-flow Doppler ultrasound (2 studies; unspecified timing of scan) was moderately to
highly sensitive and moderately specific for a diagnosis of PAS. The evidence was low to
moderate quality for sensitivity and specificity.

3D multislice view Doppler ultrasound (1 study; the second scan) was moderately sensitive
and highly specific for a diagnosis of PAS. The evidence was moderate quality for both
sensitivity and specificity.

3D tomographic ultrasound imaging (1 study; unspecified timing of scan) and 3D power
Doppler ultrasound plus 3D tomographic ultrasound imaging (1 study; unspecified timing of
scan) were considered to be highly sensitive and specific for a diagnosis of PAS. The quality
of evidence was moderate.
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One study showed that Doppler ultrasound (unspecified timing of scan) was highly sensitive
and moderately specific for a diagnosis of PAS, but this study did not specify type of Doppler
ultrasound. The quality of evidence was moderate for sensitivity and specificity.

Grey scale ultrasound plus colour-flow Doppler ultrasound (13 studies, meta-analysis) (first
and second scans) was moderately sensitive and highly specific for a diagnosis of PAS. The
quality of evidence was moderate.

Grey scale ultrasound plus power Doppler ultrasound (1 study; unspecified timing of scan)
was moderately sensitive and highly specific for a diagnosis of PAS. The quality of evidence
was moderate.

Grey scale ultrasound plus colour-flow and power Doppler ultrasounds (1 study; unspecified
timing of scan) was moderately sensitive and specific for a diagnosis of PAS. The quality of
evidence was very low.

Grey scale ultrasound plus colour-flow or power Doppler ultrasound (3 studies, meta-
analysis) (first and second scans) was moderately sensitive and highly specific for a
diagnosis of PAS. The quality of evidence was low for sensitivity and moderate for specificity.

Two studies reported the DTA of grey scale ultrasound plus colour-flow and 3D power
Doppler ultrasounds. The first study found that grey scale ultrasound plus colour-flow and 3D
power Doppler ultrasounds (first and second scans) was highly sensitive and specific for a
diagnosis of PAS, and the quality of evidence was moderate (Panaiotova 2019). Another
study found that it (unspecified timing of scan) was highly specific but not sensitive, and the
quality of evidence was low (di Pasquo 2020). Therefore, there was variation in sensitivity
between these two studies. This may be due to the use of different ultrasound features for
diagnosis of PAS because the first study used typical ultrasound features (for example,
bladder wall interruption and irregular placental vascularisation) (Panaiotova 2019), whereas
the second study used a new ultrasound feature (that is, intracervical lakes) in addition to
typical ultrasound features (for example, bladder wall interruption and uterovesical
hypervascularity) (di Pasquo 2020).

Grey scale ultrasound plus colour-flow Doppler ultrasound integrated by pulse wave spectral
Doppler (1 study; the second scan) was moderately sensitive and specific for a diagnosis of
PAS. The evidence was low quality.

MRI for diagnosis of PAS

MRI without contrast (21 studies, meta-analysis) (first and second scans) was moderately
sensitive and specific for a diagnosis of PAS. The evidence was moderate quality for both
sensitivity and specificity.

MRI with contrast (2 studies; unspecified timing of scan in 1 study and the second scan in 1
study) was highly sensitive and moderately specific for a diagnosis of PAS. The evidence
was moderate quality for sensitivity and low to moderate quality for specificity.

Four studies, which did not specify type of MRI (that is, MRI with or without contrast), found
that MRI (unspecified timing of scan in 2 studies and the second scan in 2 studies) was
moderately to highly sensitive and specific for a diagnosis of PAS. The evidence ranged from
low to moderate quality for both sensitivity and specificity.

Ultrasound with or without MRI for diagnosis of PAS

Moderate-quality evidence from one study showed that grey scale ultrasound plus colour-
flow Doppler ultrasound with or without MRI (unspecified timing of scan) was highly sensitive
and specific for a diagnosis of PAS, but the type of MRI (that is, MRI with or without contrast)
was unspecified and MRI was only performed if there were ultrasound features of
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extrauterine invasion. Moreover, this study did not specify the total number of participants
who had adjunct MRI.

Very low-quality evidence from another study, which did not specify type of both ultrasound
and MRI, showed that ultrasound (sonography including Doppler interrogation) with or
without MRI (unspecified timing of scan) was moderately sensitive and specific for a
diagnosis of PAS. In this study, the type of MRI was also unspecified, and only 50% of
participants had adjunct MRI to evaluate the extent and topography of trophoblast invasion
and for diagnosis of PAS.

See appendix F for full GRADE tables.
Economic evidence

Included studies

A systematic review of the economic literature was conducted but no economic studies were
identified which were applicable to this review question.

Excluded studies

Economic studies not included in this review are listed, and reasons for their exclusion are
provided in appendix J.

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation.

The committee’s discussion and interpretation of the evidence

The outcomes that matter most

Sensitivity and specificity were selected as critical outcomes as these are commonly used
measures of the discriminative ability of index tests, and therefore provide information about
how well different imaging techniques can discriminate between pregnant women with and
without PAS.

The committee considered the impact of true positives (correctly identifying pregnant women
with PAS and starting the appropriate management), true negatives (correctly reassuring
pregnant women that they do not have PAS), false positives (incorrectly diagnosing women
with PAS and potentially promoting further investigations that are unnecessary or starting
unnecessary treatments), and false negatives (failing to identify pregnant women with PAS
who will therefore not receive required interventions and appropriate management). The
committee agreed that it was imperative not to miss anyone with PAS, which is associated
with increased risk of maternal and fetal morbidity and mortality, and that false negatives
could be particularly impactful as they could lead to delays in treatment. Therefore, the
committee agreed that they would prioritise sensitivity over specificity, as identifying all
women with PAS was the primary concern, but that specificity was also an important
consideration as some of the investigations and treatments could be invasive and would
have resource implications.

The quality of the evidence

The quality of the evidence was assessed using GRADE methodology. The quality of
evidence ranged from very low to high quality. Studies were downgraded for risk of bias if
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there was lack of information about whether the index test results were interpreted without
knowledge of the results of the reference standard.

To be eligible for this review, studies were required to have at least 60% of participants with
placenta praevia or low-lying placenta and previous caesarean birth or other uterine
procedures (for example, myomectomy or dilatation and curettage).

Studies were downgraded for applicability (for example, inclusion of indirect population, lack
of information on MRI features for diagnosis of PAS, and lack of information on the total
number of participants with placenta praevia or previous caesarean birth or previous uterine
intervention). Majority of the studies were from Egypt (12 studies) and ltaly (9 studies), and
only two studies (Coutinho 2021, Panaiotova 2019) were from the UK. The committee also
acknowledged that some uncertainty existed across the diagnostic accuracy estimates seen
within the evidence, with some confidence intervals crossing the decision-making thresholds
(0.90 as the upper threshold and 0.50 as the lower threshold for both sensitivity and
specificity were used for assessing imprecision). The evidence was downgraded by one level
when the confidence interval around the point estimate crossed one of the decision-making
thresholds (0.50 or 0.90) and by two levels when the confidence interval around the point
estimate crossed both of the decision-making thresholds. The upper threshold marked the
point above which recommendations would be possible, and the lower threshold marked the
point below which the test would be regarded as of no clinical use. Heterogeneity
(inconsistency) was assessed by visual inspection of forest plots, and the evidence for grey
scale ultrasound was downgraded by one increment as there was apparent heterogeneity
based on point estimates and lack of overlap of confidence intervals across studies. The
committee took into account the quality of the evidence, including the uncertainty in their
interpretation of the evidence.

Benefits and harms

The committee agreed that placenta accreta spectrum (PAS), formerly known as morbidly
adherent placenta, is a serious medical condition which is associated with an increased risk
of maternal and fetal morbidity and mortality, and that it was important to identify the
condition before the onset of labour to provide appropriate management and to minimise its
impact on the fetus and mother.

The committee discussed that placenta praevia or low-lying placenta and history of previous
caesarean birth (or other uterine surgery) are risk factors for PAS, and in the committee’s
experience, the development of PAS is extremely rare in pregnant women or people without
these risk factors. The committee noted that every pregnant woman or person has a routine
ultrasound scan at approximately 20 weeks that checks placental location, and therefore the
position of the placenta would be identified at this stage. Women or pregnant people with a
previous caesarean scar or a scar from previous uterine surgery and a placenta praevia or
low-lying placenta would therefore be identified as at risk and referred for further
investigations for PAS.

Having prioritised sensitivity, but also taking into account specificity (as discussed in ‘the
outcomes that matter most’) the committee then reviewed the evidence for the sensitivity and
specificity of the ultrasound and MRI techniques to diagnose PAS.

In this review, 12 types of ultrasound were identified for diagnosis of PAS and both
transabdominal and transvaginal approaches were reported. In the committee’s clinical
knowledge and experience, both transabdominal and transvaginal approaches are used in
clinical practice, with operators using whichever gave the best images for the area or organs
they wished to visualise, so the committee agreed that the ultrasound approach need not be
specified in recommendations.

For the majority of the types of ultrasound scan the sensitivity was moderate (=250% to
<90%), but at the top end of this range and usually above 80%, with similar results for
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specificity. Grey scale ultrasound had a sensitivity of 65% so the committee considered this
not to be sensitive enough, and 3D tomographic ultrasound, 3D power Doppler ultrasound
plus 3D tomographic ultrasound, Doppler ultrasound (type not specified) and grey scale plus
colour-flow and 3D power Doppler had high sensitivity (290%) but this was based on very
limited evidence, usually from single studies. The committee discussed that 3D ultrasound
could be extremely operator dependant and a lot of clinicians may not perform 3D
ultrasounds routinely and so chose not to recommend this.

There was moderate quality evidence from 13 studies (N=1026) which showed that grey
scale ultrasound plus colour-flow Doppler ultrasound had moderate sensitivity (85%) and
high specificity (94%) and the committee noted that this was the technique commonly used in
practice, and therefore they recommended the use of this type of ultrasound to diagnose
PAS. The committee acknowledged that some uncertainty existed across the diagnostic
accuracy estimates for these imaging techniques within the evidence, but considered that the
benefit of ultrasound imaging in correctly identifying women with PAS and thereby reducing
the risk of maternal and fetal morbidity and mortality justified a strong recommendation.

The committee noted that in practice ultrasound could be performed by a number of
operators including sonographers, fetal medicine specialists, obstetricians and consultant
radiologists and there was also variation in the level of experience of the operators
conducting the imaging tests. The review had not been designed to investigate the impact of
the operator on the sensitivity and specificity, but the committee noted that in 2 studies of
grey scale ultrasound plus colour-flow and 3D power Doppler sensitivity was 47% in 1 study
where the scans were performed by sonographers and 100% in the other study where the
scans were performed by operators who had received training in the diagnosis of PAS and
who were working under the supervision of an expert. The committee highlighted that, based
on their experience, ultrasounds conducted by experienced professionals would lead to more
accurate diagnosis of PAS. Hence based on their experience the committee recommended
that operators with expertise in diagnosis of PAS, namely consultant obstetricians
specialising in fetal medicine, should perform the grey scale ultrasound and colour-flow
Doppler ultrasound scans for diagnosing PAS.

The committee then discussed the timing of the ultrasound scan to diagnose PAS. The
existing recommendations advised that ultrasound should be performed at 32 to 34 weeks,
but the committee agreed this was too late to allow time for adequate planning of the birth,
and that in some cases an early caesarean at about 34 weeks would be required, particularly
if the woman or pregnant person experienced bleeding. The committee noted that the
majority of the included studies carried out the diagnostic scan between 28 and 37 weeks.
Hence based on the evidence and their collective experience, the committee recommended
that women at risk of PAS should be referred for a greyscale ultrasound scan with colour
Doppler at around 28 weeks. This would allow time for planning and an early birth if
necessary.

The committee discussed that since 2020 NHSE has commissioned specialised maternity
care for women and pregnant people diagnosed with placenta accreta spectrum (Specialised
Maternity Care for Patients (child bearing age) Diagnosed with Abnormally Invasive
Placenta) that enables diagnosis and care, including the birth, to be delivered in a centre with
the appropriate multidisciplinary team, access to adult intensive care, level three neonatal
care and access to blood products. The committee therefore recommended that pregnant
women or people should be referred to a specialist regional placenta accreta centre (also
called an abnormally invasive placenta, or AIP, centre) if PAS is diagnosed at the 28-week
scan or cannot be ruled out at the 28-week scan.

The committee noted that the existing recommendation in the NICE guideline on caesarean
birth recommended an MRI scan in addition to an ultrasound scan for the diagnosis of PAS.
The committee discussed that current evidence did not suggest that MRI without contrast

was any better than grey scale ultrasound plus colour-flow Doppler ultrasound at diagnosing
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PAS (sensitivity 88%, specificity 87%), and although MRI with contrast did have higher
sensitivity there would be a reluctance to use contrast in pregnant women or people due to
the possible effects on the fetus. The committee therefore agreed that ultrasound imaging
performed by an experienced operator would be as accurate as MRI and thus did not
recommend MRI to confirm diagnosis of PAS. However, the committee acknowledged that
MRI can be useful to assess the depth of placental invasion into the uterine myometrium and
surrounding structures, which is important in planning surgical management. Therefore, the
committee agreed to amend the existing recommendation to advise that MRI should be
considered when planning ongoing surgical management and to assess the degree of
invasion.

The existing recommendations from NICE guideline on caesarean birth also recommended
discussion of birth options and delivery of care for women with PAS. The committee were
aware that as women and pregnant people with placenta accreta are now referred to
specialist regional centres for their care, where healthcare professionals with high levels of
expertise in managing placenta accreta spectrum are available, it may not be necessary to
leave all these detailed recommendations in place. However, they discussed that the
guideline recommendations also provide information for women or pregnant people and that
some may present very late in pregnancy or in labour and need to be cared for at their local
maternity unit, and so agreed that these recommendations should be retained in the
guideline. The committee agreed that the discussion on birth options could be carried out by
a consultant or ST6 or above trainee and so amended the wording of the recommendation.
The committee clarified in these recommendations that a critical care bed should be
available for the woman or pregnant person, and for the baby in case they are needed, the
healthcare professionals who should discuss the diagnosis of placenta accreta with women
or pregnant people, and who may need to be involved in planning or carrying out the
caesarean birth (for example specialists in gynaecological surgery, interventional radiology,
colorectal surgery, urology or vascular surgery depending on the nature of the placenta
accreta spectrum). The committee amended the recommendation on use of blood products
to clarify that this should only be if the use of such products is acceptable to the woman or
pregnant person and clarified the role of the paediatrician at the birth.

The existing recommendations also recommended locally agreed protocols for management
of PAS. The committee agreed that as placenta accreta was no longer managed by local
hospitals a local protocol was no longer appropriate, but that specialist regional placenta
accreta centres should develop protocols with their local maternity units about how placenta
accreta should be managed within the network, such as methods for referral and ongoing
management. The committee agreed that the protocol should cover details of how local
maternity units should provide emergency care and management if PAS was identified very
late, including emergency transfer, and getting support from a specialist regional centre.

Cost effectiveness and resource use

The committee acknowledged that in current UK practice, ultrasound scans are commonly
used for diagnosis of PAS and MR is offered as an adjunct, but that the revised
recommendations did not suggest MRI should be used in all women and therefore there was
likely to be a cost-saving resulting from this.

The committee discussed that adverse outcomes from undetected PAS could have high
costs to the NHS, and that diagnosing PAS, being prepared for the delivery and offering
timely caesarean birth to prevent complications may lead to savings, although these were
difficult to quantify as there was no evidence to link how successful diagnosis and
management improved outcomes. The committee estimated that the population covered by
the recommendations was relatively small, with approximately 1,000 women per year having
a placenta praevia following a previous lower segment caesarean birth, and approximately
220 women per year developing placenta accreta. Using the sensitivity and specificity for the
use of grey scale ultrasound plus colour-flow Doppler ultrasound the committee estimated
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that there may be 33 false negatives a year where the diagnosis is missed, and 47 false
positives a year, where women who do not have PAS are diagnosed with it. The committee
agreed that while it was important to minimise false negatives, there was an opportunity cost
for false positives as treating these women would incur costs that were not necessary. The
committee agreed that use of a fetal medicine consultant to conduct the diagnostic scan was
likely to optimise the sensitivity of the scan and so would reduce the number of false
negatives and positives and so was likely to be cost-effective.

As the specialist regional PAS centres were already set up the committee did not anticipate
their recommendations to refer women to these centres would lead to additional costs.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.2.7 to 1.2.14 in the NICE guideline.
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Appendices

Appendix A Review protocols

Review protocol for review question: What is the accuracy of imaging techniques for diagnosis of a placenta accreta
spectrum (PAS) in pregnant women who have had a previous caesarean birth and are currently diagnosed with placenta
praevia?

Table 3: Review protocol

Field Content

PROSPERO registration number CRD42023414085

Review title Placenta accreta spectrum (PAS)

Review question What is the accuracy of imaging techniques for diagnosis of a placenta accreta spectrum

(PAS) in pregnant women who have had a previous caesarean birth and are currently
diagnosed with placenta praevia?

Objective To determine the diagnostic accuracy of imaging techniques for diagnosis of a placenta
accreta spectrum (PAS) in pregnant women. This evidence review will allow the committee
to consider the evidence to update recs 1.2.7 and 1.2.8 in NG 192.

Searches The following databases will be searched:

Clinical Searches:

Cochrane Central Register of Controlled Trials (CENTRAL)
Cochrane Database of Systematic Reviews (CDSR)
Embase

MEDLINE All

Epistemonikos

Economic search:
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Field

Condition or domain being studied
Population

Test

Content

MEDLINE ALL

Embase

International Network of Agencies for Health Technology Assessment (INAHTA)
HTA

An economic evaluation filter will be applied.

Searches will be restricted by:

English language

Human studies

Date limit: 04/10/2010 (last date searched)

The full search strategies will be published in the final review.
Placenta accreta spectrum (PAS)

Inclusion:

Pregnant women:

o with a previous lower segment caesarean birth currently diagnosed with placenta praevia
or low-lying placenta.

e with a previous uterus surgery (e.g. myomectomy, perforation of the uterus) who also
have a low-lying placenta [This population should be included even if they do not have a
caesarean birth scar]

Population will include:

e In-vitro fertilization conceptions
e Advanced maternal age

o Multiparity

e Previous uterine curettage

e Previous caesarean birth

e Grey scale ultrasound (transabdominal and transvaginal)
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Field

Reference standard

Types of study to be included

Other exclusion criteria

Context

Primary outcomes (critical outcomes)

Content

o Colour-flow Doppler ultrasound

e 3D ultrasound

¢ MRI (magnetic resonance imaging) [include all types of MRI]

To analyse grey scale transabdominal and transvaginal together.
o operative findings without histology reports/lab findings

¢ operative findings with histology reports/lab findings

e post caesarean birth examination with histology.

¢ Cross-sectional studies

o Cohort studies (prospective and retrospective)

o Systematic reviews and meta-analyses of the above.
Non-English language studies.

Conference abstracts will be excluded as it is expected there will be sufficient full text
published studies available.

Placenta accreta spectrum is associated with serious maternal morbidity including major
obstetric haemorrhage, transfusion of large quantities of blood products, hysterectomy and
admission to an

intensive care unit.

There is a need to review the evidence for diagnostic modalities for placenta accreta
spectrum. This will help in optimum management once the diagnosis has been made. This
review question will partly update the following: Caesarean Birth (NG192)

Diagnostic accuracy of imaging techniques (grey scale ultrasound, colour-flow Doppler
ultrasound, 3D ultrasound, MRI)

Diagnostic test accuracy data (i.e. TP, FP, TN, FN) that allows calculation of
o Sensitivity and specificity

Decision thresholds are:
e sensitivity: low threshold 50%, high threshold 90%
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Field

Secondary outcomes (important
outcomes)

Data extraction (selection and coding)

Risk of bias (quality) assessment

Content
o specificity: low threshold 50%, high threshold 90%.

Sensitivity was considered to be more important. This is because you would not want to
miss anyone with PAS as it is associated with increased risk of maternal and fetal
morbidity and mortality.

Diagnostic test accuracy data (i.e., TP, FP, TN, FN) that allows calculation of
o Positive and negative predictive values

Note: Raw data will be extracted from studies and the relevant diagnostic accuracy pair
measures calculated if not otherwise reported.

All references identified by the searches and from other sources will be uploaded into EPPI
and de-duplicated.

Titles and abstracts of the retrieved citations will be screened to identify studies that
potentially meet the inclusion criteria outlined in the review protocol.

Dual sifting will be performed on at least 10% of records; 90% agreement is required.
Disagreements will be resolved via discussion between the two reviewers, and
consultation with senior staff if necessary.

Full versions of the selected studies will be obtained for assessment. Studies that fail to
meet the inclusion criteria once the full version has been checked will be excluded at this
stage. Each study excluded after checking the full version will be listed, along with the
reason for its exclusion.

A standardised form will be used to extract data from studies. The following data will be
extracted: study details (reference, country where study was carried out, type and dates),
participant characteristics, inclusion and exclusion criteria, details of the tests/reference
standard, setting and follow-up, relevant outcome data and source of funding.

One reviewer will extract relevant data into a standardised form, and this will be quality
assessed by a senior reviewer.

Quality assessment of individual studies will be performed using the following checklists:
¢ ROBIS tool for systematic reviews of diagnostic test accuracy studies
o QUADAS-2 for diagnostic accuracy studies
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Field

Strategy for data synthesis

Analysis of sub-groups

Content

The quality assessment will be performed by one reviewer, and this will be quality
assessed by a senior reviewer.

Diagnostic review:

Depending on the availability of the evidence, the findings will be summarised narratively
or quantitatively. Where appropriate, meta-analysis of diagnostic test accuracy will be
performed using Winbugs and Cochrane Review Manager software.

Sensitivity, specificity, positive and negative likelihood ratios will be used as outcomes for
diagnostic test accuracy. These diagnostic accuracy parameters will be obtained from the
studies or calculated by the technical team using data from the studies.

The confidence in the findings across all available evidence will be evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’ developed by the international GRADE
working group: http://www.gradeworkinggroup.org/"

o Where available, outcome data from new studies will be meta-analysed with
corresponding data included in NG 192.

Evidence will be sub-grouped by the following only in the event that there is significant
heterogeneity in outcomes:

BMI thresholds:

e Underweight range: <18.5 kg/m?

¢ Healthy weight range: 18.5 to 24.9 kg/m?
¢ Overweight range: 25 to 29.99 kg/m?

e Obesity 1: 30 to 34.99 kg/m?

e Obesity 2: 35 to 39.99 kg/m?

e Obesity: 3: >40 kg/m?

There are challenges in imaging women with raised BMI. Ultrasound is the most affected
imaging modality as the thickness of subcutaneous fat and the sound-attenuating
properties of fat present challenges especially at increased depths.
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Field

Type and method of review

Language
Country

Content

First scan will be around 20-weeks (18-22 weeks). This timing is chosen for first scan as
every woman has anomaly scan at 20 weeks. No sub-group analysis is needed for timing
of imaging for first scan.

Sub-groups for 2nd scan (US/MRI):
o Less than 28 weeks

o 28-30 weeks

o 30-32 weeks

o Anytime after 32 weeks

Generally, second scan will be around 28 weeks. The second scan can be done before 28
weeks if there is a clinical indication.

Where evidence is stratified or sub-grouped the committee will consider on a case by case
basis if separate recommendations should be made for distinct groups. Separate
recommendations may be made where there is evidence of a differential effect of
interventions in distinct groups. If there is a lack of evidence in one group, the committee
will consider, based on their experience, whether it is reasonable to extrapolate and
assume the interventions will have similar effects in that group compared with others.

O Intervention

Diagnostic

O Prognostic

O Qualitative

O Epidemiologic

O Service Delivery

O Other (please specify)
English
England
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Field Content

Anticipated or actual start date May 2023

Anticipated completion date January 2024

Stage of review at time of this submission = Review stage Started Completed
Preliminary searches ™ v
Piloting of the study selection process v ™
Formal screening of search results ™ ™
against eligibility criteria
Data extraction v ™
Risk of bias (quality) assessment ™ ™
Data analysis ™ I~

Named contact Named contact: National Guideline Alliance development team, NICE

Named contact e-mail: CBmorbidly@nice.org.uk

Organisational affiliation of the review: National Institute for Health and Care Excellence

(NICE)
Review team members National Guideline Alliance development team, NICE
Funding sources/sponsor This systematic review is being completed by NICE.
Conflicts of interest All guideline committee members and anyone who has direct input into NICE guidelines

(including the evidence review team and expert witnesses) must declare any potential
conflicts of interest in line with NICE's code of practice for declaring and dealing with
conflicts of interest. Any relevant interests, or changes to interests, will also be declared
publicly at the start of each guideline committee meeting. Before each meeting, any
potential conflicts of interest will be considered by the guideline committee Chair and a
senior member of the development team. Any decisions to exclude a person from all or
part of a meeting will be documented. Any changes to a member's declaration of interests
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Field

Collaborators

Other registration details
Reference/URL for published protocol
Dissemination plans

Keywords

Details of existing review of same topic by
same authors

Current review status

Additional information
Details of final publication

Content
will be recorded in the minutes of the meeting. Declarations of interests will be published
with the final guideline.

Development of this systematic review will be overseen by an advisory committee who will
use the review to inform the development of evidence-based recommendations in line with
section 3 of Developing NICE guidelines: the manual. Members of the guideline committee
are available on the NICE website: [NICE guideline webpage].

None
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023414085

NICE may use a range of different methods to raise awareness of the guideline. These
include standard approaches such as:

¢ notifying registered stakeholders of publication
e publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the NICE
website, using social media channels, and publicising the guideline within NICE.

Placenta accreta spectrum, ultrasound, MRI, diagnosis, pregnant women, caesarean birth,
uterine surgery, placenta praevia, low-lying placenta

None

O Ongoing

X Completed but not published

[l Completed and published

O Completed, published and being updated
] Discontinued

None

www.nice.org.uk
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BMI: body mass index; CDSR: Cochrane Database of Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; FN: false negative; FP: false positive;
GRADE: Grading of Recommendations Assessment, Development and Evaluation;, INAHTA: International Network of Agencies for Health Technology Assessment; MEDLINE:
Medical Literature Analysis and Retrieval System Online; MRI: magnetic resonance imaging; NICE: National Institute for Health and Care Excellence; PAS: Placenta Accreta
Spectrum; QUADAS: Quality Assessment of Diagnostic Accuracy Studies;, ROBIS: Risk of Bias in Systematic Reviews; SRDR: The Systematic Review Data Repository; TN:
true negative; TP: true positive; US: ultrasound; 3D: three dimensional
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Appendix B Literature search strategies

Literature search strategies for review question: What is the accuracy of
imaging techniques for diagnosis of a placenta accreta spectrum (PAS) in
pregnant women who have had a previous caesarean birth and are currently
diagnosed with placenta praevia?

Database: Ovid MEDLINE(R) ALL

Date of last search: 19/04/2023
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Searches

Placenta Accreta/

(placenta* adj3 (accret* or adhes* or cret* or incret* or infiltrat* or invad* or invas* or percret*)).ti,ab,kf.

(AIP or MAP or PAD or PAS).ti.

(morbid* adhe* adj3 placenta*).ti,ab,kf.

or/1-4

Placenta Previa/

(placenta* adj3 (cervical os or cervix os or low* or marginal or pr?evia)).ti,ab,kf.

(placenta* adj3 (cervix adj2 (block* or cover* or near*))).ti,ab,kf.

or/6-8

exp Cesarean Section/

(caesar* or cesar* or ¢ section* or csection* or cs birth* or cs deliver* or ((birth* or deliver*) adj3 (abdom* or operat* or
surg*))).ti,ab,kf.

Placenta Diseases/su

exp Uterus/su

exp Uterine Diseases/su

Curettage/ or "Dilatation and Curettage"/

Uterine Artery Embolization/

Uterine Myomectomy/

exp Uterine Rupture/su

Postpartum Hemorrhage/su

exp Embryo Transfer/ or exp Fertilization in Vitro/

Maternal Age/

Parity/

(curettage™* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom®).ti,ab,kf.

((endometr* or intrauter* or uter* or womb) adj3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom™ or repair* or resect* or scrap* or surg*)).ti,ab,kf.

((endometr* or intrauter* or uter* or womb) adj3 (perforat* or ruptur*)).ti,ab,kf.

asherman®.ti,ab,kf.

((endometri* or intrauter* or uter* or womb) adj2 scar*).ti,ab,kf.

(((blastocyst* or embryo*) adj2 transfer*) or ((in vitro or invitro) adj2 fertili*) or ivf).ti,ab,kf.

((age* or old*) adj3 (matern* or mother*)).ti,ab,kf.

(multiparity or multipara* or multiparous or parity or parous).ti,ab,kf.

or/10-30

9 and 31

5or 32

Placenta/dg

Placenta Diseases/dg

exp Uterine Diseases/dg

exp Uterus/dg

imaging, three-dimensional/ or ultrasonography/ or ultrasonography, doppler/ or ultrasonography, doppler, duplex/ or
ultrasonography, doppler, color/ or ultrasonography, prenatal/

((doppler* or echo* or flowmet* or sono* or ultraso*) adj3 (3d or 3 d or colour* or color* or doppler* or grayscale or gray
scale or greyscale or grey scale or prenatal* or three dimension* or transabdom* or trans abdom* or transvagina* or
trans vagina®)).ti,ab,kf.

exp Magnetic Resonance Imaging/

(magnetic resonance or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or ((chemical shift or
diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) adj2 (diagnos* or elastogra* or
examin* or imag* or scan* or spectroscop* or tomogra*))).ti,ab,kf.

or/34-41

33 and 42

letter/

editorial/

news/

exp historical article/
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# Searches
48 Anecdotes as topic/
49 comment/
50 case reports/
51 (letter or comment®).ti.
52 or/44-51
53 animals/ not humans/
54  exp Animals, Laboratory/
55 exp Animal Experimentation/
56 exp Models, Animal/
57 exp Rodentia/
58 (rat or rats or rodent* or mouse or mice).ti.

59 or/53-58
60 52 or 59
61 43 not60

62 limit 61 to english language

63  limit 62 to dt=20101004-20230419
64 limit 62 to ed=20101004-20230419
65 63or64

Database: Embase

Date of last search: 19/04/2023
1-—

placenta accreta/ 5001
2 (placenta* adj3 (accret* or adhes* disorder* or cret* or incret* or infiltrat* or invad* or invas* or 6931
percret*)).ti,ab,kf.
& (AIP or MAP or PAD or PAS).ti. 27064
4 (morbid* adhe* adj3 placenta®).ti,ab,kf. 663
5 or/1-4 35078
6 placenta previa/ 6781
7 (placenta* adj3 (cervical os or cervix os or low* or marginal or pr?evia)).ti,ab,kf. 7570
8 (placenta* adj3 (cervix adj2 (block* or cover* or near*))).ti,ab,kf. 4
9 or/6-8 9922
10 exp cesarean section/ 110054
11 (caesar* or cesar* or ¢ section* or csection* or cs birth* or cs deliver* or ((birth* or deliver*) adj3 108542
(abdom* or operat* or surg*))).ti,ab,kf.
12 placenta/su 16
13 placenta disorder/su 293
14  exp uterus/su 655
15 exp uterus disease/su 37155
16 curettage/ or "dilatation and curettage"/ 14162
17  uterine artery embolization/ 4553
18 myomectomy/ 8602
19 uterine rupture/su 646
20 postpartum hemorrhage/su 1056
21 exp embryo transfer/ or in vitro fertilization/ 49205
22 maternal age/ 42735
23 multipara/ 9680
24  (curettage® or fibroidectom* or hysteroplast® or hysterotom* or metroplast* or myomectom®*).ti,ab,kf. 22238
25 ((endometr* or intrauter* or uter* or womb) adj3 (ablat* or adhesiolysis or emboli* or excis* or incis* or 25413

lysis or polpectom* or repair* or resect* or scrap* or surg*)).ti,ab,kf.

26  ((endometr* or intrauter* or uter* or womb) adj3 (perforat* or ruptur*)).ti,ab,kf. 7644
27  asherman*.ti,ab,kf. 744

28 ((endometri* or intrauter* or uter® or womb) adj2 scar*).ti,ab kf. 2439
29 (((blastocyst* or embryo*) adj2 transfer*) or ((in vitro or invitro) adj2 fertili*) or ivf).ti,ab,kf. 77794
30 ((age* or old*) adj3 (matern* or mother*)).ti,ab,kf. 53574
31 (multiparity or multipara® or multiparous or parity or parous).ti,ab,kf. 82679
32  or/10-31 416288
33 9and32 6542
34 50r33 39173
35 placenta disorder/di 1172
36 exp uterus disease/di 44006
37 three dimensional echography/ or three-dimensional imaging/ or echography/ or Doppler 498107

ultrasonography/ or duplex Doppler ultrasonography/ or color Doppler flowmetry/ or Doppler flowmetry/
or fetus echography/ or gray scale echography/
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#  Searches Results
38 ((doppler* or echo* or flowmet* or sono* or ultraso*) adj3 (3d or 3 d or colour* or color* or doppler* or 198929
grayscale or gray scale or greyscale or grey scale or prenatal* or three dimension* or transabdom* or
trans abdom* or transvagina* or trans vagina*)).ti,ab,kf.
39 exp nuclear magnetic resonance imaging/ 1169685
40 (magnetic resonance or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or 1166991
((chemical shift or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or
weight*) adj2 (diagnos™ or elastogra® or examin* or imag* or scan* or spectroscop* or
tomogra*))).ti,ab,kf.

41 or/35-40 2124904
42 34 and 41 5231

43  letter.pt. or letter/ 1009598
44 note.pt. 828915
45 editorial.pt. 680869
46 case report/ or case study/ 2188289
47  (letter or comment*).ti. 195899
48 or/43-47 4485131
49  animal/ not human/ 761963
50 nonhuman/ 6020041
51 exp Animal Experiment/ 2236774
52 exp Experimental Animal/ 742485
53 animal model/ 1574470
54 exp Rodent/ 2907951
55 (rat or rats or rodent* or mouse or mice).ti. 1095711
56 or/49-55 7266531
57 48 or 56 11415317
58 42 not 57 3368

59 limit 58 to english language 3187

60 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su. 5248687
61 59 not 60 2430

62 limit 61 to dc=20101004-20230419 2018

Database: Cochrane Database of Systematic Reviews (CDSR) Issue 4 of 12,
April 2023

Date of last search: 19/04/2023

ID Search

#1 MeSH descriptor: [Placenta Accreta] this term only

#2 (placenta* near/3 (accret* or adhes* or cret* or incret® or infiltrat* or invad* or invas® or percret®)):ti,ab,kw

#3 (AIP or MAP or PAD or PAS):ti

#4 ((morbid* next adhe*) near/3 placenta*):ti,ab,kw

#5 {or #1-#4}

#6 MeSH descriptor: [Placenta Previa] this term only

#7 (placenta* near/3 ("cervical os" or "cervix os" or low* or marginal or praevia or previa)):ti,ab,kw

#8 (placenta* near/3 (cervix near/2 (block* or cover* or near*))):ti,ab,kw

#9 {or #6-#8}

#10 MeSH descriptor: [Cesarean Section] explode all trees

#11 (caesar” or cesar* or "c section*" or csection* or "cs birth*" or "cs deliver*" or ((birth* or deliver*) near/3 (abdom* or
operat* or surg*))):ti,ab,kw

#12 MeSH descriptor: [Placenta Diseases] this term only and with qualifier(s): [surgery - SU]

#13 MeSH descriptor: [Uterus] explode all trees and with qualifier(s): [surgery - SU]

#14 MeSH descriptor: [Uterine Diseases] explode all trees and with qualifier(s): [surgery - SU]

#15 MeSH descriptor: [Curettage] this term only

#16 MeSH descriptor: [Dilatation and Curettage] this term only

#17 MeSH descriptor: [Uterine Artery Embolization] this term only

#18 MeSH descriptor: [Uterine Myomectomy] this term only

#19 MeSH descriptor: [Uterine Rupture] explode all trees and with qualifier(s): [surgery - SU]

#20 MeSH descriptor: [Postpartum Hemorrhage] this term only and with qualifier(s): [surgery - SU]

#21 MeSH descriptor: [Embryo Transfer] explode all trees

#22 MeSH descriptor: [Fertilization in Vitro] explode all trees
#23 MeSH descriptor: [Maternal Age] this term only
#24 MeSH descriptor: [Parity] this term only

#25 (curettage™* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom*):ti,ab,kw
#26 ((endometr* or intrauter* or uter* or womb) near/3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom* or repair* or resect* or scrap* or surg*)):ti,ab,kw
#27 ((endometr* or intrauter” or uter* or womb) near/3 (perforat* or ruptur®)):ti,ab,kw
#28 asherman*:ti,ab,kw
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ID

#29
#30
#31
#32
#33
#34
#35
#36
#37
#38
#39
#40
#41
#42

#44
#45
#46

#47
#48

#49
#50

Search

((endometri* or intrauter* or uter* or womb) near/2 scar*):ti,ab,kw

(((blastocyst* or embryo*) near/2 transfer®) or (("in vitro" or invitro) near/2 fertili*) or ivf):ti,ab,kw

((age* or old*) near/3 (matern* or mother*)):ti,ab,kw

(multiparity or multipara® or multiparous or parity or parous):ti,ab,kw

{or #10-#32}

#9 and #33

#5 or #34

MeSH descriptor: [Placenta] this term only and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Placenta Diseases] this term only and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Uterine Diseases] explode all trees and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Uterus] explode all trees and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Imaging, Three-Dimensional] this term only

MeSH descriptor: [Ultrasonography] this term only

MeSH descriptor: [Ultrasonography, Doppler] this term only

MeSH descriptor: [Ultrasonography, Doppler, Duplex] this term only

MeSH descriptor: [Ultrasonography, Doppler, Color] this term only

MeSH descriptor: [Ultrasonography, Prenatal] this term only

((doppler* or echo* or flowmet* or sono* or ultraso*) near/3 (3d or "3 d" or colour* or color* or doppler* or grayscale
or "gray scale" or greyscale or "grey scale" or prenatal* or "three dimension*" or transabdom* or " trans abdom*" or
transvagina* or "trans vagina*")):ti,ab,kw

MeSH descriptor: [Magnetic Resonance Imaging] explode all trees

("magnetic resonance" or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or "WB-DWI" or (("chemical
shift" or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) near/2 (diagnos*
or elastogra* or examin* or imag* or scan* or spectroscop* or tomogra*))):ti,ab,kw

{or #36-#48}

#35 and #49 with Cochrane Library publication date from Oct 2010 to Apr 2023, in Cochrane Reviews and
Cochrane Protocols

Database: Cochrane Central Register of Controlled Trials (CENTRAL) Issue 4 of
12, April 2023

Date of last search: 19/04/2023

ID
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11

#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26

#27
#28
#29
#30
#31

Search

MeSH descriptor: [Placenta Accreta] this term only

(placenta* near/3 (accret* or adhes* or cret* or incret* or infiltrat* or invad* or invas* or percret*)):ti,ab,kw
(AIP or MAP or PAD or PAS):ti

((morbid* next adhe*) near/3 placenta*):ti,ab,kw

{or #1-#4}

MeSH descriptor: [Placenta Previa] this term only

(placenta* near/3 ("cervical os" or "cervix os" or low* or marginal or praevia or previa)):ti,ab,kw
(placenta* near/3 (cervix near/2 (block* or cover* or near*))):ti,ab,kw

{or #6-#8}

MeSH descriptor: [Cesarean Section] explode all trees

(caesar” or cesar* or "c section*" or csection* or "cs birth*" or "cs deliver*" or ((birth* or deliver*) near/3 (abdom* or
operat* or surg*))):ti,ab,kw

MeSH descriptor: [Placenta Diseases] this term only and with qualifier(s): [surgery - SU]

MeSH descriptor: [Uterus] explode all trees and with qualifier(s): [surgery - SU]

MeSH descriptor: [Uterine Diseases] explode all trees and with qualifier(s): [surgery - SU]

MeSH descriptor: [Curettage] this term only

MeSH descriptor: [Dilatation and Curettage] this term only

MeSH descriptor: [Uterine Artery Embolization] this term only

MeSH descriptor: [Uterine Myomectomy] this term only

MeSH descriptor: [Uterine Rupture] explode all trees and with qualifier(s): [surgery - SU]

MeSH descriptor: [Postpartum Hemorrhage] this term only and with qualifier(s): [surgery - SU]
MeSH descriptor: [Embryo Transfer] explode all trees

MeSH descriptor: [Fertilization in Vitro] explode all trees

MeSH descriptor: [Maternal Age] this term only

MeSH descriptor: [Parity] this term only

(curettage™* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom®):ti,ab,kw
((endometr* or intrauter* or uter* or womb) near/3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom* or repair* or resect* or scrap* or surg*)):ti,ab,kw

((endometr* or intrauter* or uter* or womb) near/3 (perforat* or ruptur®)):ti,ab,kw
asherman*:ti,ab,kw

((endometri* or intrauter* or uter* or womb) near/2 scar*):ti,ab,kw

(((blastocyst* or embryo*) near/2 transfer*) or (("in vitro" or invitro) near/2 fertili*) or ivf):ti,ab,kw
((age* or old*) near/3 (matern* or mother*)):ti,ab,kw
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#32
#33
#34
#35
#36
#37
#38
#39
#40
#41
#42
#43
#44
#45
#46

#H4T
#48

#49
#50
#51
#52

(multiparity or multipara* or multiparous or parity or parous):ti,ab,kw

{or #10-#32}

#9 and #33

#5 or #34

MeSH descriptor: [Placenta] this term only and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Placenta Diseases] this term only and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Uterine Diseases] explode all trees and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Uterus] explode all trees and with qualifier(s): [diagnostic imaging - DG]

MeSH descriptor: [Imaging, Three-Dimensional] this term only

MeSH descriptor: [Ultrasonography] this term only

MeSH descriptor: [Ultrasonography, Doppler] this term only

MeSH descriptor: [Ultrasonography, Doppler, Duplex] this term only

MeSH descriptor: [Ultrasonography, Doppler, Color] this term only

MeSH descriptor: [Ultrasonography, Prenatal] this term only

((doppler* or echo* or flowmet* or sono* or ultraso*) near/3 (3d or "3 d" or colour* or color* or doppler* or grayscale
or "gray scale" or greyscale or "grey scale" or prenatal® or "three dimension*" or transabdom* or " trans abdom*" or
transvagina* or "trans vagina*")):ti,ab,kw

MeSH descriptor: [Magnetic Resonance Imaging] explode all trees

("magnetic resonance" or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or "WB-DWI" or (("chemical
shift" or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) near/2 (diagnos*
or elastogra* or examin®* or imag* or scan* or spectroscop® or tomogra*))):ti,ab,kw

{or #36-#48}

#35 and #49

"conference":pt or (clinicaltrials or trialsearch):so

#50 not #51 with Publication Year from 2010 to 2023, in Trials

Database: Epistemonikos

Date of last search: 19/04/2023

#2

#3
#4

#5
#6
#7
#38
#9

#10
#11

(((placenta* and (cervical or cervix or low* or marginal or praevia or previa)) and (caesar® or cesar* or "c section" or
csection® or (cs and (birth* or deliver*))) or ((birth* or deliver*) and (abdom™ or operat* or surg*))))

(placenta* and (curettage* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom*))
(placenta* and (((endometr* or intrauter* or uter* or womb) and (ablat* or adhesiolysis or emboli* or excis* or incis*
or lysis or perforat* or polpectom* or repair* or resect* or rupture* or scar* or scrap* or surg*)) or asherman®))
(placenta* and (((blastocyst* or embryo*) and transfer*) or (("in vitro" or invitro) and fertili*) or ivf))

(placenta* and ((age* or old*) and (matern* or mother*)))

(placenta* and (multiparity or multipara® or multiparous or parity or parous))

#1 or #2 or #3 or #4 or #5 or #6 or #7

(((doppler* or echo* or flowmet* or sono* or ultraso* or grayscale or "gray scale" or greyscale or "grey scale")) or
("magnetic resonance" or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or (("chemical
shift" or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) and (diagnos* or
elastogra* or examin* or imag* or scan* or spectroscop* or tomogra*))))

#8 and #9

[Filters: min_date=20101004, max_date=20230419]

Economic searches

Database: Ovid MEDLINE(R) ALL

Date of last search: 19/04/2023
# Searches

©oO~NOOPsWN =

Placenta Accreta/

(placenta* adj3 (accret* or adhes* disorder* or cret* or incret* or infiltrat* or invad* or invas* or percret*)).ti,ab,kf.
(APl or MAP or PAD or PAS).ti.

(morbid* adhe* adj3 placenta*).ti,ab,kf.

or/1-4

Placenta Previa/

(placenta* adj3 (cervical os or cervix os or low* or marginal or pr?evia)).ti,ab,kf.

(placenta* adj3 (cervix adj2 (block* or cover* or near*))).ti,ab,kf.

or/6-8
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10
11

12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37

39

40
41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

67
68
69
70
71
72

Searches

exp Cesarean Section/

(caesar” or cesar* or ¢ section* or csection® or cs birth* or cs deliver® or ((birth* or deliver*) adj3 (abdom* or operat* or
surg*))).ti,ab,kf.

Placenta Diseases/su

exp Uterus/su

exp Uterine Diseases/su

Curettage/ or "Dilatation and Curettage"/

Uterine Artery Embolization/

Uterine Myomectomy/

exp Uterine Rupture/su

Postpartum Hemorrhage/su

exp Embryo Transfer/ or exp Fertilization in Vitro/

Maternal Age/

Parity/

(curettage® or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom®).ti,ab,kf.
((endometr* or intrauter® or uter* or womb) adj3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom™ or repair* or resect* or scrap* or surg*)).ti,ab,kf.

((endometr* or intrauter® or uter* or womb) adj3 (perforat* or ruptur*)).ti,ab,kf.

asherman®.ti,ab,kf.

((endometri* or intrauter® or uter* or womb) adj2 scar*).ti,ab,kf.

(((blastocyst* or embryo*) adj2 transfer*) or ((in vitro or invitro) adj2 fertili*) or ivf).ti,ab,kf.

((age* or old*) adj3 (matern* or mother*)).ti,ab,kf.

(multiparity or multipara* or multiparous or parity or parous).ti,ab,kf.

or/10-30

9 and 31

5 or 32

Placenta/dg

Placenta Diseases/dg

exp Uterine Diseases/dg

exp Uterus/dg

imaging, three-dimensional/ or ultrasonography/ or ultrasonography, doppler/ or ultrasonography, doppler, duplex/ or
ultrasonography, doppler, color/ or ultrasonography, prenatal/

((doppler* or echo* or flowmet* or sono* or ultraso*) adj3 (3d or 3 d or colo?r* or doppler* or grayscale or gray scale or
greyscale or grey scale or prenatal* or three dimension* or transabdominal* or transvaginal*)).ti,ab,kf.
exp Magnetic Resonance Imaging/

(magnetic resonance or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or ((chemical shift or
diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) adj2 (diagnos* or elastogra* or
examin® or imag* or scan* or spectroscop* or tomogra*))).ti,ab,kf.

or/34-41

33 and 42

letter/

editorial/

news/

exp historical article/

Anecdotes as topic/

comment/

case reports/

(letter or comment*).ti.

or/44-51

animals/ not humans/

exp Animals, Laboratory/

exp Animal Experimentation/

exp Models, Animal/

exp Rodentia/

(rat or rats or rodent* or mouse or mice).ti.

or/53-58

52 or 59

43 not 60

limit 61 to english language

Economics/

Value of life/

exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/

exp Resource Allocation/

Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

56

Caesarean birth: evidence review for placenta accreta spectrum DRAFT (November 2023)



DRAFT FOR CONSULTATION

Place

nta accreta spectrum

73
74
75
76
7
78
79
80
81
82
83
84
85
86
87

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing* or rationed).ti,ab.
ec.fs.

or/63-82

62 and 83

limit 84 to ed=20101004-20230419

limit 84 to dt=20101004-20230419

85 or 86

Database: Embase

Date of last search: 19/04/2023

e
1

S, 20 ooO~NOOOaPrON

N = a2
QOWoo~NOoOuoh~WN - O

N NN
W N~

NN
[S N

26
27
28
29
30
31
32
33
34
35
36
37

38

39
40

Caes

‘Searches
placenta accreta/
(placenta* adj3 (accret* or adhes* disorder* or cret* or incret* or infiltrat* or invad* or invas* or percret*)).ti,ab,kf.
(AIP or MAP or PAD or PAS).ti.
(morbid* adhe* adj3 placenta*).ti,ab,kf.
or/1-4
placenta previa/
(placenta* adj3 (cervical os or cervix os or low* or marginal or pr?evia)).ti,ab,kf.
(placenta* adj3 (cervix adj2 (block* or cover* or near*))).ti,ab,kf.
or/6-8
exp cesarean section/
(caesar* or cesar* or ¢ section* or csection* or cs birth* or cs deliver* or ((birth* or deliver*) adj3 (abdom* or operat* or
surg®))).ti,ab,kf.
placenta/su
placenta disorder/su
exp uterus/su
exp uterus disease/su
curettage/ or "dilatation and curettage"/
uterine artery embolization/
myomectomy/
uterine rupture/su
postpartum hemorrhage/su
exp embryo transfer/ or in vitro fertilization/
maternal age/
multipara/
(curettage* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom®).ti,ab,kf.
((endometr* or intrauter* or uter* or womb) adj3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom* or repair* or resect* or scrap* or surg*)).ti,ab,kf.
((endometr* or intrauter® or uter* or womb) adj3 (perforat* or ruptur®)).ti,ab,kf.
asherman®.ti,ab,kf.
((endometri* or intrauter® or uter* or womb) adj2 scar*).ti,ab,kf.
(((blastocyst* or embryo*) adj2 transfer*) or ((in vitro or invitro) adj2 fertili*) or ivf).ti,ab,kf.
((age* or old*) adj3 (matern* or mother*)).ti,ab,kf.
(multiparity or multipara* or multiparous or parity or parous).ti,ab,kf.
or/10-31
9 and 32
5o0r 33
placenta disorder/di
exp uterus disease/di
three dimensional echography/ or three-dimensional imaging/ or echography/ or Doppler ultrasonography/ or duplex
Doppler ultrasonography/ or color Doppler flowmetry/ or Doppler flowmetry/ or fetus echography/ or gray scale
echography/
((doppler* or echo* or flowmet* or sono* or ultraso*) adj3 (3d or 3 d or colo?r* or doppler* or grayscale or gray scale or
greyscale or grey scale or prenatal® or three dimension* or transabdominal* or transvaginal*)).ti,ab,kf.
exp nuclear magnetic resonance imaging/
(magnetic resonance or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or ((chemical shift or
diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) adj2 (diagnos* or elastogra* or
examin® or imag* or scan* or spectroscop* or tomogra*))).ti,ab,kf.
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

or/35-40

34 and 41

letter.pt. or letter/

note.pt.

editorial.pt.

case report/ or case study/

(letter or comment*).ti.

or/43-47

animal/ not human/

nonhuman/

exp Animal Experiment/

exp Experimental Animal/

animal model/

exp Rodent/

(rat or rats or rodent* or mouse or mice).ti.
or/49-55

48 or 56

42 not 57

limit 58 to english language

(conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
59 not 60

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

resource allocation/

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.
(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.
(value adj2 (money or monetary)).ti,ab.
resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.
(ration or rations or rationing™ or rationed).ti,ab.
or/62-77

61 and 78

limit 79 to dc=20101004-20230419

Database: Health Technology Assessment (HTA)

Date of last search: 19/04/2023

S, 2 0O ~NOOOaRrWON -

S o

_ A A A A a
©oO~NOOOhA WN

MeSH DESCRIPTOR Placenta Accreta IN HTA

(placenta* adj3 (accret* or adhes™ disorder™ or cret* or incret* or infiltrat* or invad* or invas* or percret*)) IN HTA
((morbid* adhe* adj3 placenta*)) IN HTA

((AIP or MAP or PAD or PAS)):TI IN HTA

#1 OR #2 OR #3 OR #4

MeSH DESCRIPTOR Placenta Previa IN HTA

((placenta* adj3 (cervical os or cervix os or low* or marginal or praevia or previa))) IN HTA

(placenta® adj3 (cervix adj2 (block* or cover* or near®))) IN HTA

#6 OR #7 OR #8

MeSH DESCRIPTOR Cesarean Section EXPLODE ALL TREES iN HTA

(caesar* or cesar* or ¢ section* or csection* or cs birth* or cs deliver* or ((birth* or deliver*) adj3 (abdom* or operat*
or surg*))) IN HTA

MeSH DESCRIPTOR Placenta Diseases WITH QUALIFIER SU IN HTA

MeSH DESCRIPTOR Uterus EXPLODE ALL TREES WITH QUALIFIER SU IN HTA

MeSH DESCRIPTOR Uterine Diseases EXPLODE ALL TREES WITH QUALIFIER SU IN HTA

MeSH DESCRIPTOR Curettage in HTA

MeSH DESCRIPTOR Dilatation and Curettage in HTA

MeSH DESCRIPTOR Uterine Artery Embolization in HTA

MeSH DESCRIPTOR Uterine Myomectomy IN HTA

MeSH DESCRIPTOR Uterine Rupture EXPLODE ALL TREES WITH QUALIFIER SU IN HTA
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20
21
22
23
24
25
25

27
28
29
30
31
32

34
35
36
37

38
39

40
41
42
43

Searches

MeSH DESCRIPTOR Postpartum Hemorrhage WITH QUALIFIER SU IN HTA

MeSH DESCRIPTOR Embryo Transfer EXPLODE ALL TREES IN HTA

MeSH DESCRIPTOR Fertilization in Vitro EXPLODE ALL TREES IN HTA

MeSH DESCRIPTOR Maternal Age IN HTA

MeSH DESCRIPTOR Parity IN HTA

((curettage™ or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom*)) IN HTA
(((endometr* or intrauter* or uter* or womb) adj3 (ablat* or adhesiolysis or emboli* or excis* or incis* or lysis or
polpectom™® or repair* or resect* or scrap® or surg*))) IN HTA

(((endometr* or intrauter* or uter* or womb) adj3 (perforat* or ruptur*))) IN HTA

(asherman®) IN HTA

(((endometri* or intrauter* or uter* or womb) adj2 scar*)) IN HTA

((((blastocyst* or embryo*) adj2 transfer*) or ((in vitro or invitro) adj2 fertili*) or ivf)) IN HTA

(((age* or old*) adj3 (matern* or mother*))) IN HTA

((multiparity or multipara* or multiparous or parity or parous)) IN HTA

#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23
OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32

#9 AND #33

#5 OR #34

MeSH DESCRIPTOR Ultrasonography EXPLODE ALL TREES IN HTA

(((doppler* or echo* or flowmet* or sono* or ultraso*) adj3 (3d or 3 d or colour* or color* or doppler* or grayscale or
gray scale or greyscale or grey scale or prenatal* or three dimension* or transabdom* or trans abdom* or
transvagina® or trans vagina®))) IN HTA

MeSH DESCRIPTOR Magnetic Resonance Imaging EXPLODE ALL TREES IN HTA

((magnetic resonance or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or ((chemical shift
or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) adj2 (diagnos* or
elastogra® or examin* or imag* or scan* or spectroscop* or tomogra*)))) IN HTA

#36 OR #37 OR #38 OR #39

#35 AND #40

*IN HTA WHERE LPD FROM 04/10/2010 TO 19/04/2023

#41 AND #42

Database: INAHTA International HTA Database

Date of last search: 19/04/2023

Line
15
14
13

12
11
10
9

oo N o

w A

Query

#9 and #14 FROM 2010 TO 2023 AND (English)[Language]

#10 or #11 or #12 or #13

("magnetic resonance" or DWI or EPI or MRE or MRI or MRS or NMR* or T1W or T2W or WB-DWI or (("chemical
shift" or diffusion or echoplanar or magnet* or MR or nuclear or NM or planar or spin or weight*) and (diagnos™ or
elastogra® or examin* or imag* or scan* or spectroscop* or tomogra*))

“Magnetic Resonance Imaging”[mhe]

(doppler* or echo* or flowmet* or sono* or ultraso* or grayscale or "gray scale" or greyscale or "grey scale")
“Ultrasonography”’[mhe]

#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8

(placenta* and (multiparity or multipara* or multiparous or parity or parous))

(placenta* and ((age* or old*) and (matern* or mother*)))

(placenta* and (((blastocyst* or embryo*) and transfer*) or (("in vitro" or invitro) and fertili*) or ivf))

(placenta* and (((endometr* or intrauter* or uter* or womb) and (ablat* or adhesiolysis or emboli* or excis* or incis*
or lysis or perforat* or polpectom* or repair® or resect* or rupture* or scar* or scrap* or surg*)) or asherman*))
(placenta* and (curettage* or fibroidectom* or hysteroplast* or hysterotom* or metroplast* or myomectom*))
(((placenta* and (cervical or cervix or low* or marginal or praevia or previa)) and (caesar* or cesar® or "c section" or
csection* or (cs and (birth* or deliver*))) or ((birth* or deliver*) and (abdom* or operat* or surg*))))

((placenta* and (accret* or adhes™ or cret* or incret* or infiltrat* or invad* or invas™ or percret*)) or (morbid* and
adhe* and placenta*))

“Placenta Accreta’[mh]
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Appendix C Diagnostic evidence study selection

Study selection for: What is the accuracy of imaging techniques for diagnosis
of a placenta accreta spectrum (PAS) in pregnant women who have had a
previous caesarean birth and are currently diagnosed with placenta praevia?

Figure 1: Study selection flow chart

Records identified through database searching

Additional records identified through other sources

n = 3558 n=2

Total records imported Records removed as duplicates
n = 3560 n = 1290

Records screened in 1st sift
Screening on title and abstract
n = 2270

Records excluded
n= 1991

Records excluded
n =238
2 : Study not reported in English
18 : Systematic review, included
studies checked for relevance
21 : Reference standard not relevant
to this review protocol
10 : Index test not relevant to this
review protocol
Records screened in 2nd sift 35 : Outcome not relevant to this
Screening on full text review protocol
n =279 30 : Study design not relevant to
this review protocol
- 108 : Population not relevant to this
review protocol
- 4:Secondary publication of an
included study that does not provide
any additional relevant information
10 : Data not reported in an
extractable format or a format that
can be analysed

Records included in review
n=41
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Appendix D Evidence tables

Evidence tables for review question: What is the accuracy of imaging techniques for diagnosis of a placenta accreta
spectrum (PAS) in pregnant women who have had a previous caesarean birth and are currently diagnosed with placenta
praevia?

Table 4: Evidence tables

Abdel Magied, 2018

Bibliographic Abdel Magied, A.M.; Salah Eldin, L.A.; Tohamey, Y.M.; Abd El Kader, M.A.; Placenta previa; MRI as an adjunct to ultrasound
Reference in assessment of suspected placental invasion; Egyptian Journal of Radiology and Nuclear Medicine; 2018; vol. 49 (no. 1);
284-291

Study details

Country/ies where Egypt
study was carried

out
Study type Prospective cohort study
Study dates Not reported

Inclusion criteria Pregnant women with placenta praevia and risk factors, such as maternal age over 35 years, having many children and
prior uterine intervention (for example, caesarean sections and dilatation and curettage)

Exclusion criteria Not reported

Patient N=23

characteristics )
Mean age in years (SD): 30.96 (NR)
Gestational age in weeks (range): 25-37

Parity: multiparous
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Index test(s)

Reference
standard(s)

Duration of follow-
up

Sources of funding
Target condition

Results

Mean BMI in kg/m? (SD): not reported

Placenta praevia: N=23

Gestational age at diagnosis of placenta praevia: not reported
Previous uterine surgery: N=22

Ethnicity: not reported

1. Grey scale ultrasound plus colour-flow Doppler ultrasound (transabdominal and/or transvaginal)
2. MRI without contrast (1.5-T MRI without contrast)
Timing of ultrasound and MRI scans was before 36 weeks (elective delivery).

Ultrasound features for diagnosis of PAS were the placental lacunae, whether retroplacental space was present or absent,
absence of interface between the uterus and the bladder wall, increased vascularity along the interface between the serosal
lining of the uterus and the bladder wall on colour-flow Doppler, and myometrial thinning.

MRI features for diagnosis of PAS were heterogeneity in signal pattern of the placenta, uterus bulge, dark T2-WiI
intraplacental bands, focal interruption of myometrium, tenting of the bladder, and invasion of adjacent structures.

Ultrasound and MRI examinations were performed by qualified consultants of radiology.

Operative findings with pathology reports

Not reported

Not reported
PAS

Outcome: diagnosis of PAS (accreta, increta and percreta)*

Grey scale ultrasound plus colour-flow Doppler ultrasound (N=23): TP 7; FP 1; FN 4; TN 11
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MRI without contrast (N=23): TP 8; FP 0; FN 3; TN 12

*The study included N=6 with accreta, N=2 with increta, and N=3 with percreta, and N=10 participants with PAS had
hysterectomy.

BMI: body mass index; FN: false negative; FP: false positive; MRI: magnetic resonance imaging; NR: not reported; PAS: placenta accreta spectrum; SD: standard deviation; TN:
true negative; TP: true positive; T2-WI: T2 weighted image; 1.5-T: 1.5 Tesla

Critical appraisal - NGA Critical appraisal - QUADAS-2

Section Question Answer
Patient selection: risk of Could the selection of patients have introduced bias? Unclear
bias (Case-control design was avoided, but

exclusion criteria not provided)

Patient selection: Are there concerns that inc