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1. Fragestellung
Fur Los 4: Schwangere mit Zustand nach Sectio wurden folgende Fragestellungen definiert:

Frage 1. Wie genau lassen sich Plazentationsstorungen mit Sonografie und MRT
diagnostizieren?

Frage 2: Hat die prapartale Prognose einer Plazentationsstérung bei Schwangeren mit
Zustand nach Sectio / Uterusoperation einen positiven Einfluss auf die mdutterliche
Gesundheit?



2. Methoden

2.1.Review-Protokoll

Fur die Erstellung dieses Systematic Reviews wurde vorab ein Protokoll fiir jede der beiden
Fragestellungen erstellt, das die methodische Vorgehensweise darlegt und mit den Kriterien
der PRISMA Gruppe Ubereinstimmt.[l] Das Protokoll wurde nach Fertigstellung der
Koordinierungsstelle ,Kaiserschnittforschung® (ansassig Universitatsklinikum Frankfurt, Prof.
Louwen) zur Kommentierung freigegeben.

2.2.Einschlusskriterien

e Fragel

Folgende Einschlusskriterien fur Patienten, Indextest, Referenztest, Endpunkt und
Studientyp wurden formuliert:

Population:

Mindestens 80 % der eingeschlossen Patientinnen mussten Schwangere mit Zustand nach
Kaiserschnitt (bei vorheriger Schwangerschaft/en) oder vorangegangener anderer
Uterusoperation sein. Dies war unabhéngig davon, wie viele Kaiserschnitte oder Operationen
vorangegangen waren. Auf3erdem bezog sich die Frage nur auf Populationen aus Staaten
gemal Weltgesundheitsorganisation (WHO) Stratum-A. Dies sind Staaten mit sehr niedriger
Kindersterblichkeit und Gesamtsterblichkeit, vorwiegend Staaten in  Westeuropa,
Nordamerika und Westpazifik.[2]

Index Test:

Zur Diagnose von Plazentationsstérungen (Plazenta Accreta, Plazenta Increta, Plazenta
Percreta) wurden Sonographie und Magnet Resonanz Therapie (MRT) untersucht.

Referenztest:

Nach Entbindung, Schwangerschaftsabbruch oder Fehlgeburt wurde eine klinische und/oder
histopathologische Untersuchung durchgefunhrt.

Outcomes:

Wie gut ist die Vorhersagekraft des Index Test:
Priméres Outcome:

Diagnostische GiltemalRe (Sensitivitdt, Spezitifitat, negativ pradiktiver Wert, positive
pradiktiver Wert) oder Vierfeldertafel, anhand der diese diagnostischen Gitemalie berechnet
werden kénnen.



Studientyp:

Es wurden Kohortenstudien und Fall-Kontrollstudien eingeschlossen bei denen der
Referenztest bei Geburt erfolgte

e Frage?2

Folgende Einschlusskriterien fur Patienten, Intervention, Kontrollgruppe, Endpunkt und
Studientyp (PICOS-Schema) wurden formuliert:

Population:

Mindestens 80 % der eingeschlossen Patientinnen mussten Schwangere mit Zustand nach
Kaiserschnitt (bei vorheriger Schwangerschaft/en) oder vorangegangener anderer
Uterusoperation sein. Dies war unabhéngig davon, wie viele Kaiserschnitte oder Operationen
vorangegangen waren. Auf3erdem bezog sich die Frage nur auf Populationen aus Staaten
gemal Weltgesundheitsorganisation (WHO) Stratum-A. Dies sind Staaten mit sehr niedriger
Kindersterblichkeit und Gesamtsterblichkeit, vorwiegend Staaten in Westeuropa,
Nordamerika und Westpazifik.[2]

Intervention/frihe Diagnhose:

Darliber hinaus wurden interventionelle Studien zur Sonographie, MRT und klinische
Symptomatik zur frihzeitigen Diagnose von Plazentationsstdérungen (Plazenta Accreta,
Plazenta Increata, Plazenta Percreta) eingeschlossen. Es wurde sowohl jegliche einzelne
diagnostische Maflnahme als auch jegliche Diagnosekette, (Hintereinanderschaltung
mehrere diagnostischer oder differentialdiagnostischer Mal3hahmen) die eine der genannten
diagnostischen MalRnahmen umfasst, betrachtet (z.B. klinische Symptomatik und
anschlieRende Sonographie). Auch Studien, die ein systematisches Screening untersuchen
(z.B. mit Sonographie), wurden eingeschlossen.

Es wurde Studien eingeschlossen, die den Einfluss einer friihen (prenatal) Diagnose
(prognostischer Faktor) untersuchen. Hierbei war es nicht notwendig, dass die
diagnostischen MaRnahmen die zu eine friihen Diagnose geflihrt haben standardisiert waren
oder genau spezifiziert wurden.

Kontrolle/spéate Diaghose:
Keine frihe Diagnosestellung (Diagnose bei Geburt).

Fur interventionelle Studien wurde als Kontrollgruppe keine diagnostische MaRnahme/n bzw.
Screening oder eine andere der oben genannten diagnostischen Malinahmen definiert.

Outcomes:
Hatte die Intervention einen Einfluss auf:
Primare Outcomes:

e Miittersterblichkeit



Sekundare Outcomes:

Hysterektomien

e Blutverlust, Bedarf an Bluttransfusion

e Chirurgische Eingriffe

e Chirurgische Komplikationen

¢ Andere schwerwiegende Komplikationen (z.B. Infektionen)

e Dauer des Krankenhausaufenthalts/Intensivstationaufenthalts
e Kaiserschnitte

e Frihgeburten (Gestationsalter)

e Gesundheit des Kindes (z.B. APGAR score, Intensivverlegung)

Studientyp:

Im Review sollten randomisierte-kontrollierte Studien (RCT), quasi randomisierte-kontrollierte
Studien und Kohortenstudien untersucht werden. RCTs sollen Bias durch zuféllige und damit
gleichméaBige Verteilung von Risiken verringern. Bei Quasi-RCT verfehlt die Art der
Randomisierung das Prinzip der Randomisierung, z.B. eine Randomisierung nach dem Tag
der Aufnahme im Krankenhaus entspricht nicht dem Zufallsprinzip.[3, 4] Kohortenstudien
sind Beobachtungsstudien, die eine Kohorte mit der Intervention mit einer Kontrollgruppe
vergleichen, jedoch teilen sich die Personen den Gruppen de facto selbst zu.[5]

Die Einschlusskriterien fur die Fragestellungen sind in Tabelle 1 und 2 zusammengefasst.
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Tabelle 1: Einschlusskriterien Frage 1

Population Indextest Referenztest Outcome Studientyp
Diagnostische Giite Schwangere mit Sonographie, | Histopathologie, Primares Outcome: e Kohortenstudien
von blldgeb.gnden vor.angegar.lgenem MRT klinische Diagnostische GiitemaRe | Fall-Kontroll-
Verfahren flr Kaiserschnitt oder anderer Untersuchung (Sensitivitat, Spezifitat Studien
Plazentationsstorungen | Uterusoperation (mind. 80% der negativ pradiktiver Wert,

Studienpopulation) positive pradiktiver Wert)
MRT: Magnet Resonanz Tomographie; RCT: randomized controlled trial
Tabelle 2: Einschlusskriterien Frage 2

Population Intervention Kontrolle Outcome Studientyp
Patientenrelevante Schwangere mit Frihe Diagnose Spéate Diagnose | Primares Outcome: e RCT
Endpunkte nach vorangegangenem | (prenatal) (bei Geburt) e Miuttersterblichkeit e Quasi-RCT
frihzeitiger Kaiserschnitt oder . . Kohortenstudien
Dia nosge (prenatal) | anderer sonographie, Keine Sekundare Outcomes: )
9 P U ) MRT, klinische diagnostische _

von terusoperation Symptomatik MaRRnahme  Hysterektomien

Plazentationsstdrung

(mind. 80% der
Studienpopulation)

e Blutverlust, Bedarf an
Bluttransfusion

e Chirurgische Eingriffe

e Chirurgische Komplikationen

¢ Andere schwerwiegende
Komplikationen (z.B.
Infektionen)

e Dauer des
Krankenhausaufenthalts/
Intensivstation

e Friihgeburten (Gestationsalter)

e Gesundheit des Kindes (z.B.
APGAR score,
Intensivverlegung)

MRT: Magnet Resonanz Tomographie; RCT: randomized controlled trial
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2.3.Datenquellen und Suchstrategie

Es wurde im Juni 2016 eine systematische Recherche in MEDLINE (via Pubmed), EMBASE
(via Embase), CENTRAL (via Cochrane Library), CINAHL (via Ebsco) und Psycinfo (via
Ebsco) durchgefuhrt. Zur Identifikation von systematischen Reviews wurden (ber den
Zugang der Cochrane Library die Datenbanken Cochrane Database of Systematic Reviews
(CDSR), Database of Abstracts of Reviews of Effects (DARE) und die Health Technology
Database (HTA) recherchiert.

Es wurde fur beide Fragestellungen eine gemeinsame Suchstrategie entwickelt. Die
Suchstrategien wurden zunéachst fir eine Datenbank entwickelt und dann an jeweils andere
Datenbanken und Suchoberflachen angepasst. Eine andere Person uberprifte mit Hilfe der
PRESS Checkliste zur Uberprufung von elektronischen Suchstrategien die so entwickelte
Recherche und passte sie gegebenenfalls an.[6] Tabelle 2 enthalt die Suchstrategien
beziglich der Primarstudien. Tabelle 3 zeigt die Suchstrategie fir CDSR, DARE, HTA und
CENTRAL.

Zur Identifikation von Leitlinien wurden die Datenbanken der Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften AWMF, Arztliches Zentrum fiir
Qualitat in der Medizin (AZQ), Guideline International Network (GIN), National Guideline
Clearinghouse (NGC) sowie die Homepages der folgenden Fachgesellschaften recherchiert:

. Schweizerische Gesellschaft fur Gynakologie und Geburtshilfe
. Society of Obstetricians and Gynaecologists of Canada

. The Royal College of Obstetricians and Gynaecologists

. Osterreichischen Gesellschaft fiir Gynakologie und Geburtshilfe

Zur Identifikation weiterer relevanter Literatur wurden die Referenzen der systematischen
Reviews, Leitlinien zu verwandten Fragestellungen und der eingeschlossenen Studien
gepruft.

Zusatzlich wurden auch die Studienregister ClinicalTrials (www.clinicaltrials.gov), Deutsches
Register Klinischer Studien (DRKS) (www.drks.de) sowie EU Clinical Trials Register
(https://lwww.clinicaltrialsregister.eu/) recherchiert. Tabelle 4 enthélt die Suchstrategie der
Studienregister.

Die Recherchen erfolgten ohne zeitliche und sprachliche Einschréankung. Lediglich die
Leitlinienrecherche war auf Veréffentlichungen ab Juni 2011 beschrankt.
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Tabelle 3: Recherchestrategien Primarstudien

Datenbank
(Recherchedatum)

Suchstrategie

MEDLINE (01.06.2016)

((placenta diseases[majr] OR Placenta Accretalmesh] OR
Placenta Previa[mesh]OR Placenta Accretaftiab] OR Placenta
Previaftiab] OR Placenta Previa[tiab] OR placenta incretaltiab]
OR placental attachment[tiab] OR placental invasion([tiab])

AND

(Prenatal Diagnosis[mesh] early diagnosis[mesh] OR delayed
diagnosis[mesh] OR Diagnostic Techniques, Obstetrical and
Gynecological[Majr] OR Placental Function Tests[mesh] OR
Magnetic Resonance Imaging[mesh] OR ((prenatal[tiab] OR
antenatal [tiab] OR pregnancy]tiab]) AND (diagnosis[tiab] OR
diagnostic[tiab])) OR Magnetic Resonance Imaging[tiab] OR
mri[tiab] OR nmr [tiab] OR Proton Spin Tomography][tiab] OR
Magnetization Transfer Contrast Imaging[tiab] OR
Zeugmatography[tiab] OR screening[tiab] OR Ultrasonography,
Prenatal[mesh] OR Ultrasonography][tiab] OR Echography(tiab]
OR Ultrasonic[tiab] OR Ultrasound[tiab] OR sonographic][tiab]
OR sonography[tiab] OR Echotomography[tiab]) NOT (animals
[MeSH Terms] NOT humans [MeSH Terms])

EMBASE (01.06.2016)

(‘placenta disorder'/de OR 'placenta accreta'/exp OR 'placenta
previa'/exp OR 'placenta accreta':ab,ti OR 'placenta previa':ab,i
OR 'placenta praevia“:ab,ti OR 'placenta increta’:ab,ti OR
'placental attachment':ab,ti OR 'placental invasion':ab,ti)

AND

(‘prenatal diagnosis'/exp AND (‘early diagnosis'/de) OR 'delayed
diagnosis'/de OR 'gynecological examination'/de OR 'nuclear
magnetic resonance imaging'/de OR (prenatal:ab,ti OR
antenatal:ab,ti OR pregnancy:ab,ti AND (diagnosis:ab,ti OR
diagnostic:ab,ti)) OR 'magnetic resonance imagingab,ti OR
mri:ab,ti OR nmr:ab,ti OR 'proton spin tomography':ab,ti OR
'magnetization transfer contrast imaging':ab,ti OR
zeugmatography:ab,ti OR screening:ab,ti OR 'echography'/de
OR echography:ab,ti OR ultrasonography:ab,ti OR
ultrasonic:ab,ti OR ultrasound:ab,ti OR sonographic:ab,ti OR
sonography:ab,ti OR echotomography:ab,ti)

AND

([article]/lim OR [article in press]/lim OR [review]/lim) AND
humans/de AND [embase]/lim

CINAHL (01.06.2016)

S1

((MH "Placenta Accreta") OR (MH "Placenta Praevia") OR (MH
"Placenta Diseases") ) OR TI ( Placenta Accreta OR Placenta
Previa OR Placenta Previa OR placenta increta OR placental
attachment OR placental accretion) OR AB ( Placenta Accreta
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OR Placenta Previa OR Placenta Previa OR placenta increta OR
placental attachment OR placental invasion)

S2

((MH "Prenatal Diagnosis+") OR (MH "Early Diagnosis") OR (MM
"Diagnosis, Delayed") OR (MH "Magnetic Resonance Imaging+")
OR (MH "Ultrasonography, Prenatal+") OR TI (((prenatal OR
antenatal OR pregnancy) AND (diagnosis OR diagnostic)) OR
Magnetic Resonance Imaging OR mri OR nmr OR Proton Spin
Tomography OR Magnetization Transfer Contrast Imaging OR
Zeugmatography OR screening OR Echography OR Ultrasonic
OR Ultrasound OR sonographic OR sonography OR
Echotomography)) OR AB (((prenatal OR antenatal OR
pregnancy) AND (diagnosis OR diagnostic)) OR Magnetic
Resonance Imaging OR mri OR nmr OR Proton Spin
Tomography OR Magnetization Transfer Contrast Imaging OR
Zeugmatography OR screening OR Echography OR Ultrasonic
OR Ultrasound OR sonographic OR sonography OR
Echotomography) )

S1 AND S2

Psycinfo (01.06.2016)

(Tl Placenta Accreta OR Placenta Previa OR Placenta Previa
OR placenta increta OR placental attachment OR placental
accretion) OR (AB Placenta Accreta OR Placenta Previa OR
Placenta Previa OR placenta increta OR placental attachment
OR placental invation)

CENTRAL (01.06.2016)

Siehe Recherchestrategien Systematic Reviews CDSR
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Tabelle 4: Recherchestrategien Systematic Reviews

Datenbank
(Recherchedatum)

Suchstrategie

Frage 1

CDSR, DARE, HTA,
CENTRAL (01.06.2016)

ID Search

#1 MeSH descriptor: [Placenta Diseases] explode all trees
#2 MeSH descriptor: [Placenta Accreta] explode all trees
#3 MeSH descriptor: [Placenta Previa] explode all trees

#4 (Placenta Accreta or Placenta Previa or Placenta Previa
or placenta increta or placental attachment or placental
invasion):ti,ab,kw (Word variations have been searched)

#5 MeSH descriptor: [Prenatal Diagnosis] explode all trees
#6 MeSH descriptor: [Early Diagnosis] explode all trees
#7 MeSH descriptor: [Delayed Diagnosis] explode all trees

#8 MeSH descriptor: [Diagnostic Techniques, Obstetrical
and Gynecological] explode all trees

#9 MeSH descriptor: [Placental Function Tests] explode all
trees

#10  MeSH descriptor: [Magnetic Resonance Imaging]
explode all trees

#11  MeSH descriptor: [Ultrasonography, Prenatal] explode all
trees

#12  (((prenatal or antenatal or pregnancy) and (diagnosis or
diagnostic)) or Magnetic Resonance Imaging or MRI or NMR or
Proton Spin Tomography or Magnetization Transfer Contrast
Imaging or Zeugmatography or screening or Ultrasonography or
Echography or Ultrasonic or Ultrasound or sonographic or
sonography or Echotomography):ti,ab,kw (Word variations
have been searched)

#13  (#1 or #2 or #3 or #4) and (#5 or #6 or #7 or #8 or #9 or
#10 or #11 or #12)
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Tabelle 5: Recherchestrategien Studienregister

Thema Suchstrategie
(Recherchedatum)

ClinicalTrials (12.09.2016) | Placenta AND (Diagnosis OR Prognosis)

EU Clinical Trials Placenta AND (Diagnosis OR Prognosis)
(13.09.2016)
DRKS (13.09.2016) Plazenta

2.4.Studienselektion

Die identifizierten Treffer wurden in ein Literaturverwaltungsprogramm (EndNote) Uberflhrt
und elektronisch auf Duplikate Uberprift. Die in den Datenbanken und Uber die
Handrecherche identifizierte Literatur wurde von zwei Gutachtern unabhéngig selektiert.
Zunachst wurden die Abstracts samtlicher in den Datenbanken erzielten Treffer auf Erfillung
der a-priori definierten Einschlusskriterien hin geprift und anschlieRend, bei potentieller
Relevanz, die Volltexte geprift. Unstimmigkeiten wurden bis zum Konsens diskutiert.

2.5.Datenextraktion

Die gesamte Datenextraktion wurde von einem Gutachter vorgenommen und zur
Verifizierung von einem zweiten Gutachter kontrolliert. Jegliche Differenz wurde bis zum
Konsens diskutiert. Die nachfolgenden Daten wurden extrahiert:

. Studientyp

. Setting (Ort, Krankenhaus etc.)

. Rekrutierungszeitraum

. Teilnehmer (Ausschlusskriterien, Anzahl randomisiert/analysiert/Drop-out, Charakt-
eristika)

. Intervention/Exposition/Indextest

. Kontrolle/Referenztest

. ZielgroRRe

. Hauptergebnis

Fur die Ermittlung der Sensitivitat, Spezifitat, positiver/negativer prognostischer Faktor
wurden die Richtig-Positiven, Falsch-Positiven, Richtig-Negativen und Falsch-Negativen
Befunde extrahiert. Die Konfidenzintervalle fir Sensitivitat und Spezifitdt wurden berechnet.
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Far kontinuierliche Variablen wurde der Mittelwert bzw. die Mittelwertdifferenz  mit
Konfidenzintervallen angegeben. Fir dichotome Variablen wurden nach Mdglichkeit die
relativen Effektmal3e (Odds Ratio, Relatives Risiko, Hazard Ratio) mit Konfidenzintervallen
angegeben. Der statistische Vertrauensbereich bzw. die statistische Signifikanz wurde mit
Konfidenzintervallen bzw. mit p-Werten angegeben. Die relativen Effektmalle wurden
vereinheitlicht, sodass die Kontrollgruppe immer die Referenzkategorie darstellt (Nenner des
Bruchs). D.h. relative EffektmalBe >1 fUr negative Endpunkte (z.B. Einweisung auf NICU)
bedeuten, dass die Interventionsgruppe unterlegen ist (h6here Zahl der Einweisungen in der
Interventionsgruppe). Umgekehrt gilt der Zusammenhang fur EffektmalRe <1. Die Ergebnisse
wurden zu diesem Zweck ggf. umgepolt. Die Darstellung erfolgt soweit nicht anders
angegeben, entsprechend der Intention-to-Treat Population.

Um eine Meta-Analyse durchzufihren wurden die absoluten Werte der einzelnen Studien
angegeben und gepoolt. Um Daten aller Studien fir die Meta-Analyse zu erhalten, wurden
die Autoren der Studien, die nur adjustierte Werte publizierten, nach rohen (nicht
adjustierten) Werten kontaktiert.

2.6.Risk of bias assessment

Alle als relevant identifizierten Studien wurden hinsichtlich ihres Verzerrungspotentials
bewertet. Die Bewertung wurde jeweils durch zwei Gutachter unabhéngig voneinander
durchgefihrt. Unstimmigkeiten wurden ausdiskutiert.

Die Bewertung der Studien zur diagnostischen Gite (Frage 1) wurden mit dem ,quality
assessment of diagnostic accuracy studies 2¢ (QUADAS 2) Tool durchgefihrt, siehe
Appendix A. Hiermit werden Aspekte untersucht, die Hinweise auf das mdogliche Vorliegen
von Verzerrungen geben kdnnen. Fur folgende Kategorien wurde das Risk of Bias bewertet:
Patient Selection, Index Test, Reference Standard, Flow and Timing. Jede Frage wurde mit
»hohes Risiko flr Verzerrung®, ,niedriges Risiko fur Verzerrung®, oder ,unklares Risiko flr
Verzerrung“ bewertet.[7] Zusatzlich soll mit QUADAS 2 auch die Ubertragbarkeit der
Ergebnisse bewertet werden (,Applicability Concerns®). Diese Bewertung wurde im Rahmen
dieses Berichtes jedoch noch nicht durchgefuhrt, da noch kein konkreter Kontext (z.B.
niedergelassene Gynakologen) festgelegt wurde.

Hinsichtlich der Bewertung des Verzerrungspotentials der Studien zu Frage 2 wurde eine
Abweichung vom Protokoll vorgenommen. Dieses sah vor RCTs mit dem Cochrane Risk of
Bias Tool und Kohortenstudien mit der Newcastle-Ottawa Scale zu bewerten. Da es sich bei
den Studien jedoch um Prognosestudien handelte versprach das ,Quality in Prognosis
Studies® (QUIPS) Instrument eine bessere Anwendbarkeit, sieche Appendix B. Die Items
Study Patrticipation, Study Attrition, Prognostic Factor Measurement, Outcome Measurement,
Study Confounding und Statistical Analysis and Reporting wurden bewertet. Jedes Item
wurde mit ,hohem Risiko fur Verzerrung®, ,niedrigem Risiko fur Verzerrung®, ,moderatem
Risiko flr Verzerrung“ bewertet.[8]

2.7.Datensynthese

Um eine qualitativ hochwertige Evidenzgrundlage zu bilden, ware es wiinschenswert den
direkten Einfluss auf patientenrelevante Endpunkte durch einen diagnostischen Test und die
diagnostische Glute in einer Studie zu bestimmen, im besten Fall in einer RCT. In der Praxis
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mangelt es aber an diesem Studiendesign und somit wird in dieser Arbeit der Ansatz der
,Linked Evidence® angewendet. Dieser soll in einem Schritt Studien zur diagnostische Gute
von Tests auswerten und in einem weiteren Schritt Interventionsstudien auswerten, in denen
der Kklinische Nutzen dieser Tests untersucht wird.[9]

Fur das Management der Ergebnisse wurde der von der Cochrane Collaboration zur
Verfiugung gestellte Review Manager 5.3 verwendet. Die Software GRADEPro wurde
verwendet, um die Summary of Findings (SoF) Tables zu erstellen, die sich aus GRADE
heraus ergeben. Fir Frage 2 wurden auch die Meta-Analysen mit der Software Review
Manager 5.3 berechnet. Berechnungen des relativen Risikos (RR) erfolgten mit einem
Random Effects Model unter Verwendung der inversen Varianzen Methode. Die inversen
Varianzen wurden unter Verwendung einer Mantel-Haenszel Meta-Analyse geschatzt. Der
RR wurde immer mit dazugehdrigen 95% Konfidenzintervall (KI) berechnet. Fir die Meta-
Analyse kontinuierlicher Werte wurden die Mittelwertdifferenzen (MD) und zugehoriger 95%-
Kls mittels inverser Varianzen Random-Effects-Meta-Analyse ermittelt. Forest- und Funnel
Plots wurden mithilfe von Review Manager 5.3 erstellt. Wenn moglich wurden die
Ergebnisse aus mehreren Studien gepoolt. Wenn es nur eine einzige Studie gab, wurde fur
diese auch das RR bzw. MD mit zugehdrigem Kl berechnet.

Fiur Frage 1 sollten Meta-Analysen (hierarchisches Model fir Summary-Receiver Operating
Characteristics) mit SAS 9.4. durchgefihrt werden.

Der ,Body of Evidence® wurde mit "Grades of Recommendation, Assessment, Development,
and Evaluation" (GRADE) bewertet. Im Rahmen der Leitlinienerstellung eignet sich GRADE
besonders gut, da es basierend auf den GRADE Ergebnissen entsprechende
Handlungsempfehlungen auf Basis der vorhandenen Evidenzlage aussprechen kann. Zur
Bewertung werden zum einen der Studientyp und zum anderen Einschrankungen der
Ergebnisse herangezogen. Dabei werten die Risk of Bias Bewertung, Inkonsistenzen und
Ungenauigkeit der Ergebnisse, Indirekte Vergleiche und Publikationsbias die Ergebnisse um
ein bis zwei Stufen ab. Allerdings kénnen grof3e Effekte, Dosis-Wirkungs-Beziehung und
wenn Effekte durch andere Storvariablen und Bias beeinflusst werden koénnten, die
Ergebnisse um ein bis zwei Stufen aufwerten.[4]
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3. Ergebnisse der Literaturrecherche

Im Rahmen der systematischen Recherche nach Priméarstudien wurden in den Datenbanken
Medline, EMBASE, CENTRAL, CINAHL und Psycinfo 3585 Treffer identifiziert, von denen
106 potentiell relevant erschienen und im Volltext Gberpruft wurden. Die Uberpriifung der
Volltexte resultierte in 19 Publikationen, die die Einschlusskriterien erfillten und
eingeschlossen wurden. Davon wurden 13 Publikationen Frage 1 zugeordnet und sechs
Frage 2.

Im Rahmen der systematischen Recherche nach systematischen Ubersichtsarbeiten
konnten in den Datenbanken CDSR, DARE und HTA 13 Treffer identifiziert werden. Die
Sichtung der Abstracts ergab, dass keiner die Einschlusskriterien erfillte.

Im Weiteren wurde ein Referenzcheck durchgeftihrt. Dieser erbrachte keine weiteren Treffer.

Der Verlauf der Studienauswahl ist in Abbildung 1 dargestellt. Die Listen der
ausgeschlossenen Volltexte sind in Appendix G aufgefuhrt. Die Studien, die aufgrund des
Kriteriums Sprache ausgeschieden waren, waren auf Chinesisch erschienen.

Abbildung 1: Flow-chart

Treffer in den Datenbanken Weitere Treffer ermittelt per
(n=3598) Handrecherche
(n=0)
y A\ 4
Gepriifte Treffer Ausgeschlossene
(n= 3598) > Titel/Abstracts
(n=3492)

A4

. . Ausgeschlossene
Geprifte Artikel als Artikel
Volltextversion > (n=87)
(n = 106) Population: 30

Intervention: 3

Vergleich: 1
A4 Outcome: 2
Eingeschlossene Kein Volltext vorhanden: 1
Studien/Publikationen Studientyp: 25
(n=19) WHO-Stratum: 18
Sprache: 7

Bei zwei Publikationen von Bowman et al. Handelte es sich um eine Studie.[10, 11] Drei
Publikationen von Rac et al. befassten sich ebenfalls mit dem gleichen Datensatz.[12-14]
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Die Recherche in Studienregistern ergab zwei Treffer relevanter unveroffentlichter Studien.
Die eine Studie befand sich jedoch noch in der Patientenrekrutierung (FRATTELLI) die
zweite in der Auswertung (University Hospital, TOURS), siehe Appendix F.

Die Leitlinienrecherche vom 17.05.2016 ergab drei Leitlinien, die des National Institute for
Health and Care Excellence (NICE) ,Cesarean section” und zwei des Royal College of
Obstetricians and Gynecologists (RCOG), ,Birth after previous cesarean birth“ und ,Placenta
Praevia, Placenta Praevia Accreta and Vasa Praevia: Diagnosis and Management” die eine
Empfehlung zu der Fragestellung abgeben.[15-17] In Tabelle 5 sind die Leitlinien mit den

dazugehoérigen Empfehlungen zusammengefasst.

Beide Institutionen empfehlen eine

Abklarung eines Ultraschallbefundes mit MRT.

Tabelle 6: Internationale Leitlinien mit Empfehlungen

Leitlinie

Empfehlung

NICE 2011
,Cesarean section”

Morbidly adherent placenta

If low-lying placenta is confirmed at 32-34 weeks in women who
have had a previous CS, offer colour-flow Doppler ultrasound as the
first diagnostic test for morbidly adherent placenta.

If a colour-flow Doppler ultrasound scan result suggests morbidly
adherent placenta:

e discuss with the woman the improved accuracy of magnetic
resonance imaging (MRI) in addition to ultrasound to help
diagnose morbidly adherent placenta and clarify the degree
of invasion

e explain what to expect during an MRI procedure

o inform the woman that current experience suggests that MRI
is safe, but that there is a lack of evidence about any long-
term risks to the baby

o offer MRI if acceptable to the woman.

RCOG 2015

,Birth after previous
cesarean birth*

Early recognition of placenta praevia, adopting a multidisciplinary
approach and informed consent are important considerations in the
management of women with placenta praevia and previous
cesarean delivery.

RCOG 2011

,Placenta Praevia,
Placenta Praevia

Accreta and Vasa
Praevia: Diagnosis
and Management*

Women with a previous cesarean section require a higher index of
suspicion as there are two problems to exclude: placenta praevia
and placenta accreta. If the placenta lies anteriorly and reaches the
cervical os at 20 weeks, a follow-up scan can help identify if it is
implanted into the cesarean section scar.

Women who have had a previous cesarean section who also have
either placenta praevia or an anterior placenta underlying the old
cesarean section scar at 32 weeks of gestation are at increased risk
of placenta accreta and should be managed as if they have
placenta accreta, with appropriate preparations for surgery made.

Antenatal sonographic imaging can be complemented by magnetic
resonance imaging in equivocal cases to distinguish those women
at special risk of placenta accreta.

CS= Cesarean Section; MRl = Magnetic Resonance Imaging; NICE = National Institute for Health and Care
Excellence; RCOG = Royal College of Obstetricians and Gynecologists
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Die den Empfehlungen zugrundeliegende Evidenz wurde bereits in der Literaturrecherche in
den Datenbanken identifiziert oder erflllte nicht die Einschlusskriterien.
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4. Studienergebnisse

4.1.Frage 1

Im folgenden Abschnitt folgt eine kurze Darstellung der wichtigsten Ergebnisse. Erganzt
werden die Ergebnisse durch detaillierte Tabellen, die aus Review Manager 5.3 exportiert
wurden, siehe Appendix D.

Es wurden 10 Studien fur die Beantwortung von Frage 1 (diagnostische Giite) in diesen
Review eingeschlossen und ausgewertet. Dabei handelt es sich bei allen Studien um
veroffentlichtes Material. In Tabelle 7 sind die allgemeinen Charakteristika der Studien
dargestellt. Sechs Studien fanden in den USA statt. Finf Studien kamen aus Europa und
eine aus Neuseeland. Im Mittel dauerten die Studien sechseinhalb Jahre. Warshak et al.
untersuchten in ihrer Studie sowohl die diagnostische Gite von Ultraschall, als auch die
diagnostische Gute von MRT bei Patienten die ein unklares Ergebnis der
Ultraschalluntersuchung hatten. [18] Um diese beiden unterschiedlichen Fragestellungen zu
bertcksichtigen wurden zwei Extraktionen durchgefiihrt.

4.1.1. Risk of Bias Bewertung mit QUADAS 2

Abbildung 2: Risk of Bias Assessment Frage 1

Risk of Bias
=

= z =
= 5 £
s 5 2 -
= & £ %
T F =z =
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Bowman 2014 | @ | @ | © | @
Chalubinski 2012 | @) | @ [ @ | 2
collins 2015 | @ | @ | 2 | @
Daney de Marcillac 2016 | @ | @ | 2 | 2
Dwyer2002 | @ (@ | 2 | @
Masselizooz | 2 | @ | @ | @
Rac2016 | 2 (@ | @ | 2
Riteauz014 [ @ | @S | S | @
warshak 2006 | @ [ @ | 2 | @
wiarshak 2006 Part2MRI [ @) | @ | 2 | @
wiong 2002 ([ @) | @ | 2 | @

@ Hion ? Unclear ®Low
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Tabelle 7: Studiencharakteristika Frage 1

Studie Studientyp Setting Rekrutierungs | Patienten- | Index Test Referenz
zeitraum zahl Standard
Bowman et al. Fall-Kontroll USA, Universitatsklinik 2000-2012 55 Ultraschall Klinisch und
2014 Design Histopathologisch
Chalubinski et al. Kohorten- Osterreich, Universitatsklinik | 2001-2011 232 Ultraschall Klinisch und
2013 Design Histopathologisch
Collins et al. 2015 | Kohorten- GrofRRbritannien/USA, NR 2012-2014 89 Ultraschall Klinisch und
Design Histopathologisch
Daney de Marcillac | Kohorten- Frankreich, Level 3 2010-2014 22 Ultraschall und Klinisch und
et al. 2016 Design Maternity-Unit MRT Histopathologisch
Dwyer et al. 2008 | Kohorten- USA, Universitatsklinik 2001-2006 32 Ultraschall und Klinisch und
Design MRT Histopathologisch
Masselli et al. Kohorten- ltalien, NR 2006-2007 50 Ultraschall und Klinisch und
2008 Design MRT Histopathologisch
Rac et al. 2016 Kohorten- USA, Universitatsklinik 1997-2011 39 Ultraschall Histopathologisch
Design
Riteau et al. 2014 Kohorten- Frankreich, 2001-2012 42 Ultraschall und Klinisch und
Design Universitatsklinik MRT Histopathologisch
Warshak et al. Kohorten- USA, Universitatsklinik 2000-2005 453 Ultraschall Klinisch und
2006 Design Histopathologisch
Warshak et al. Kohorten- USA, Universitatsklinik 2000-2005 40 MRT als Add-on zu | Klinisch und

unklarem
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2006 Part 2 MRT Design Ultraschall Histopathologisch
Wong et al. 2008 Kohorten- Neuseeland, NR 2004-2006 66 Ultraschall Klinisch und
Design Histopathologisch

MRT = Magnet Resonanz Tomographie; NR = Not Reported
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4.1.2. Diagnhostische Malinahmen

Nachdem die Volltexte gesichtet waren und der Einschluss festgelegt war, wurden die
Studien entsprechend der diagnostischen MalRnahme aufgeteilt (siehe Tabelle 8). Die erste
Analyse bezient sich auf Bowman et al, die in ihrer Studie einzelne
Ultraschalluntersuchungen (2 pro Patientin) unabhdngig voneinander durch sechs
verschiedene Bewerter beurteilen lie3en.[10] Die zweite Analyse untersucht die
diagnostische Gite einer Ultraschalluntersuchung.[12, 18-25] Die dritte Analyse untersucht
die diagnostische Giite von MRT,[21-24] wahrend die vierte MRT als Add-on Test nach
einem unklaren Ultraschallbefund untersucht.[18]

Tabelle 8: Diagnhostische MalRhahmen

Nr. | Index Test Studienanzahl
1 Einzelne Ultraschalluntersuchungen, unabhangig bewertet 1
2 Ultraschall 9
3 MRT 4
4 MRT als add-on Test nach unklarem Ultraschall 1

4.1.3. Patienten

Der Umfang der eingeschlossenen Patienten variierte und betragt im Median 50
(Spannweite: 22 - 453, siehe Tabelle 7). Funf Studien hatten als Einschlusskriterium eine
Plazenta Previa oder ,Tiefliegende Plazenta® Diagnose.[12, 18, 20, 22, 24] Das mittlere Alter
der darin eingeschlossenen Patientinnen lag in einer Spannweite von 29 bis 34 Jahren. Die
meisten Frauen hatten bereits ein bis zwei Kaiserschnittgeburten und zwei bis drei
Schwangerschaften erlebt. Rac et al. schlossen fast nur hispanische Patientinnen ein (100%
bzw. 88% ohne Plazenta Accreta), alle anderen untersuchten hauptsachlich Patientinnen
kaukasischer Herkunft. Dwyer et al. untersuchten Patientinnen aus drei verschiedenen
Universitatskliniken.[21] Zwei Kliniken, Stanford und Mount Sinai, schlossen eine
Risikogruppe ein, die aufgrund ihrer Kklinischen Vorgeschichte oder verdachtigen
Ultraschallbildern den Verdacht auf eine Plazenta accreta hatten, in der dritten Klinik,
Universitat Washington, wurden nur Patientinnen mit sonographischem Befund zum MRT
Uberwiesen.[21]. Somit unterschieden sich die Voraussetzungen der Patientinnen bei der
MRT Untersuchung.

4.1.4. Index Test

Alle Publikationen untersuchten diagnostische Gite von Ultraschall. Vier Studien fihrten
zuséatzlich ein MRT durch und eine machte ein MRT als add-on bei unklarem Ultraschall
(siehe oben). Bis auf Collins et al., Rac et al. und Wong et al. fuhrten alle Gray Scale/2D
Ultraschall und Color Doppler Ultraschall durch. Collins et al. fuhrten nur Color Doppler
Ultraschall durch, Wong et al. fihrten Color Doppler nur bei verdachtigen Fallen durch und
Rac et al. fuhrten keine Color Doppler Untersuchung durch.[12, 20, 25]
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Bis auf Masselli et al. und Riteau et al. gaben alle Kriterien zur Diagnose, sowohl mit
Ultraschall als auch MRT, einer Plazentationsstérung an, z.B. Auswolbung der Gebarmutter
(siehe Tabelle 9) an. Bowman et al. lieRen die Ergebnisse von sechs Gutachtern
bewerten.[10] Daney de Marcillac et al., Dwyer et al., Masselli et al., Riteau et al. und Wong
et al., lieRen die Bewertung durch zwei Gutachter durchfiihren.[21-25] Collins et al., Rac et
al. und Warshak et al. gaben hingegen nur eine Person an.[12, 18, 20] Daruber hinaus
berichteten Bowman et al., Collins et al., Masselli et al., Rac et al. und Riteau et al., dass die
Gutachter verblindet waren bzw. die Bilder deidentifiziert.[10, 12, 20, 22, 23]

4.1.5. Referenz Test

In allen Studien wurde als Referenztest eine histopathologische Untersuchung nach der
Entbindung durchgefuihrt. AuRer bei Rac et al. galten auch klinische Faktoren (z.B. komplette
Ablosung der Plazenta nach Entbindung) als Referenztest.[12] Nur Chalubinski et al.
beschrieben, dass die Gutachter der Histopathologie oder klinischen Symptomatik beztglich
der bildgebenden Diagnose verblindet waren.[19]

4.1.6. Outcomes

Die identifizierten Studien waren klinisch sehr heterogen (z.B. Durchfuhrung Diagnostik,
unterschiedliche Risikogruppen) und um Misinterpretationen zu vermeiden wurde auf die
Durchfiihrung einer Meta-Analyse verzichtet.[26]

Tabelle 9: Diagnostische MaRnahme 1 Einzelne Ultraschalluntersuchungen, unabhé&ngig
bewertet

Studie RP FP FN RN Sensitivitat 95% Kl | Spezifizitat 95% K

Bowman 2014 | 371 |81 |220 |533 |0.63[0.59,0.67] |0.87[0.84,0.89]

FN = Falsch negativ; FP = Falsch positiv; KI = Konfidenzinterval; RN = Richtig negativ; RP = Richtig positiv

In Diagnostische MaRnahme 1 zeigte sich eine Sensitivitat von 0.63 (95% Kl 0.59-0.67) und
eine Spezifitat von 0.87 (95% KI 0.84-0.89) bei der unabhéngigen Betrachtung von zwei
Ultraschalluntersuchungen pro Patientin. [10]

Tabelle 10: Diagnhostische Malinahme 2 Ultraschall

Studie RP FP FN RN Sensitivitat 95% Kl | Spezifizitat 95% K
Chalubinski 32 8 3 189 | 0.91[0.77, 0.98] 0.96 [0.92, 0.98]
2013

Collins 2015 42 3 0 47 1.00[0.92, 1.00] 0.94 [0.83, 0.99]

Daney de 12 3 1 6 0.92 [0.64, 1.00] 0.67 [0.30, 0.93]
Marcillac 2016
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Dwyer 2008 14 |5 1 12 [ 0.93[0.68, 1.00] 0.71[0.44, 0.90]
Masselli 2008 11 0 1 38 0.92[0.62, 1.00] 1.00[0.91, 1.00]
Rac 2016* 11 8 3 17 0.79 [0.49, 0.95] 0.68 [0.46, 0.85]
Riteau 2014 26 10 0 6 1.00 [0.87, 1.00] 0.38[0.15, 0.65]
Warshak 2006 | 30 16 9 398 | 0.77[0.61, 0.89] 0.96 [0.94, 0.98]
Wong 2008 Composite Score** 240 AUC 95% KI: 0.94 (0.91-1.06)

AUC = Area under the curve; FN = Falsch negativ; FP = Falsch positiv; KI = Konfidenzinterval; RN = Richtig
negativ; RP = Richtig positiv

* Gemessen bei myometrialer Dicke von 6mm

** “The composite score consists of the product of the likelihood ratios of the following selected criteria:
obliteration of retroplacental space, placental lacuna, disruption of the placental-uterine wall interface,
increased subplacental vascularity”’[25]

In Diagnostische MaflRnahme 2 lagen die Werte flr Sensitivitat zwischen 0.77 (95% Kl 0.61-
0.89), Warshak et al., und 1.0 (95% Kl 0.92-1.0, Collins et al., bzw. 95% Kl 0.87-1.0, Riteau
et al.).[18, 20, 23] Vier weitere Studien erreichten jedoch auch Sensitivitdtswerte tber 0.9
und nur Rac et al. Erreichten auch nur 0.79 (95% Kl 0.49-0.95).[12] FUr die Spezifitat lagen
die Werte zwischen 0.38 (95% KI 0.15-0.65) bei Riteau et al. Und 1.0 (95% Kl 0.91-1.0) bei
Masselli et al.. Die weiteren Studien brachten Ergebnisse zwischen 0.68 und 0.96. Wong et
al. Berichteten nur die area under the curve (AUC) mit 0.94 (95% Kl 0.91-1.06). Es fallt
jedoch auf, dass das Konfidenzintervall hier fehlerhaft berichtet wurde, es kann keinen Wert
Uber 1.0 annehmen.[25]

Tabelle 11: Diagnostische MalBhahme 3: MRT

Studie RP FP FN RN Sensitivitat 95% Kl | Spezifizitat 95% K

Daney de 11 2 2 7
Marcillac 2016

0.85[0.55, 0.98] | 0.78[0.40, 0.97]

Dwyer 2008 12 |6 3 11 | 0.80[0.52,0.96] | 0.65 [0.38, 0.86]

Masselli 2008 | 12 | 0 0 38 | 1.00[0.74, 1.00] | 1.00[0.91, 1.00]

Riteau 2014 20 8 6 8 0.77 [0.56, 0.91] 0.50 [0.25, 0.75]

FN = Falsch negativ; FP = Falsch positiv; KI = Konfidenzinterval; RN = Richtig negativ; RP = Richtig positiv

Diagnostische MaRhahme 3 untersuchte MRT als Diagnoseverfahren. Auch hier zeigte sich
eine Streuung der Sensitivitat von 0.77 (95% Kl 0.56-0.91) bei Riteau et al. zu 1.0 (95% KI
0.74-1.0) bei Masselli et al.[22, 23] Die Spezifitdt ist noch weiter gestreut mit 0.5 (95% KI
0.25-0.75) bei Riteau et al., 0.65 (95% Kl 0.38-0.86) bei Dwyer et al., 0.78 (95% KI 0.4-0.97)
bei Daney de Marcillac et al. und 1.0 (95% Kl 0.91-1.0) bei Masselli et al. [21-24]
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Tabelle 12: Diagnostische Mal3ihahme 4: MRT als add-on Test nach unklarem Ultraschall

Studie RP FP FN RN Sensitivitat 95% Kl | Spezifizitat 95% Ki

Warshak 2006 | 23 0 3 14 0.88 [0.70, 0.98] 1.00[0.77, 1.00]

FN = Falsch negativ; FP = Falsch positiv; KI = Konfidenzinterval; RN = Richtig negativ; RP = Richtig positiv

In Diagnostische MafRnahme 4 wird MRT als add-on zur Abklarung einer unklaren
Ultraschalldiagnose eingesetzt und Warshak et al. erreichen eine Sensitivitat von 0.88 (95%
KI 0.7-0.98) und eine Spezifitat von 1.0 (95% Kl 0.77-1.0).[18]

4.1.7. Datensynthese der Ergebnisse

Die Datensynthese wurde mithilfe von GRADE durchgefiihrt. Jede Diagnostische MalZhahme
erhielt eine eigene GRADE Summary of Findings Table, siehe Abbildungen 3-6. Die
Qualitatsbewertung reichte von ,very low* bis ,low“. Abstufungen in der Qualitdt lagen
hauptséchlich daran, dass fur einzelne Studien (Diagnostische MaRnahme 1 und 4) die
Kriterien ,Inconstency” und ,Indirectness® nicht bewertet werden konnten, diese aber in allen
anderen als ,serious risk“ eingestuft wurden. Weiterhin erhielten alle Studien ein ,serious
risk“ in der Kategorie ,Risk of Bias“ und ,Imprecision®. Mégliches Confounding, das in der
Studienauswertung nicht bertcksichtigt wurde, konnte das Vertrauen in die meisten
Ergebnisse verbessern. Allerdings fuihren die Einstufungen der anderen Kriterien zu so einer
schlechten Bewertung, dass die Aufwertung keine Auswirkung mehr auf die
Gesamtbewertung hat.
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Abbildung 3: GRADE Bewertung Diagnostische Mallnahme 1 Einzelne Ultraschalluntersuchungen, unabhéngig bewertet

Should ultrasound be used to diagnose placenta accreta in pregnant women with prior cesarean section?
Setting: Various ultrasound studies for a patient are independently diagnosed by six observers

Single study sensitivity: 0.63 (95% CI: 0.59 to 0.67) | Single study specificity: 0.87 (95% CI: 0.84 to 0.89)

Effect per 1.000 patients tested

DEro Qua 0 e de e
Test result pa pa =5 0 e
Prevalence 0.09% Prevalence 3% Prevalence 40% die
As seen by Seen in Silver et al. Seen in Silver et al.
Fitzpatrick et al. (1 Cs) (>3 CS)
True positives
(patients with placenta accreta) 1wl 19 (18 10 20) 252 (236 10 268)
591 ®eO0
1
False negatives (@) LOw 2P
(patients incorrectly classified as not having placenta 0 (0 to 0) 11 (10 to 12) 148 (132 to 164)
accreta)
1
True negatives
. ) 44 (81 22 4 4
(patients without placenta accreta) A (CEIDEE) s (EIOEER) SPAEl )
614 ®eO0O
1
False positives () LOW 2P
(patients incorrectly classified as having placenta 130 (110 to 160) 126 (107 to 155) 78 (66 to 96)
accreta)

ClI: Confidence interval; CS: Cesarian

a. According to QUADAS? ; b. No explanation was provided
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Abbildung 4: GRADE Bewertung diagnostische Malinahme 2 Ultraschall
Should ultrasound be used to diagnose placenta accreta, increata or percreta in pregnant women with prior cesarean section?

Setting: Any kind of ultrasound investigation

Range of sensitivities: 0.74 to 1.00 | Range of specificities: 0.38 to 1.00

Effect per 1.000 patients tested

. a fa o
Test result pa pa 0 =5 .
Prevalence Prevalence Prevalence die
8.61% 61.9% 0.09%
True positives
) ) . 64 to 86 458 to 619 1tol
(patients with placenta accreta, increata or percreta)
200 ®O00O
1
False negatives (8) VERY LOW 2bed
(patients incorrectly classified as not having placenta accreta, increata 0 to 22 Oto 161 0to O
or percreta)
True negatives . 347 to 914 145 to 381 380 to 999
(patients without placenta accreta, increata or percreta)
762 e0O00O
1
False positives (8) VERY LOW 2bd
(patients incorrectly classified as having placenta accreta, increata or 0 to 567 0 to 236 0to 619
percreta)

a. According to QUADAS? ; b. High heterogeneity; c. Ultrasound diagnosis/assessment might be different; d. Sensitivity and specificity and their Cl differ widely
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Abbildung 5: GRADE Bewertung Diagnostische MalBhahme 3 MRT

Should MRI be used to diagnose placenta accreta, increata or percreta in pregnant women with prior cesarean section?

Setting: Any kind of MRI

Range of sensitivities: 0.67 to 1.00 | Range of specificities: 0.78 to 1.00

Effect per 1.000 patients tested

Test result na Da a 0 ”-. de
Prevalence Prevalence Prevalence die
24% 61.9% 0.09%
True positives . 161 to 240 415 t0 619 1to1l
(patients with placenta accreta, increata or percreta)
68 eO0O0O
1
False negatives 4 VERY LOW 2P¢¢
(patients incorrectly classified as not having placenta accreta, increata 0to 79 0 to 204 0to O
or percreta)
True negatives . 593 to 760 297 to 381 779 to 999
(patients without placenta accreta, increata or percreta)
78 e0O00O
1
False positives (4) VERY LOW &bce
(patients incorrectly classified as having placenta accreta, increata or 0to 167 0to 84 0 to 220

percreta)

MRI: magnetic resonance imaging

a. According to QUADAS2; b. High heterogeneity; c. MRI diagnosis/assessment might be different; d. No explanation was provided; e. Specificity and their Cl differ widely

31




Abbildung 6: GRADE Bewertung Diagnostische Malinahme 4 MRT als add-on Test nach unklarem Ultraschall

Should MRI as an add-on test be used to diagnose placenta in pregnant women with prior cesarean section?
Setting: MRI due to suspicous or inconclusive findings on previous ultrasound examination

Single study sensitivity: 0.88 (95% CI: 0.70 to 0.98) | Single study specificity: 1.00 (35% CI: 0.77 to 1.00)

Effect per 1.000 patients tested

Test result die Qua 0 e dence
Prevalence 65% Prevalence 0.09%
True positives 572 (45510 637) | 1(1to1)
(patients with placenta)
26 000
-~ p @ VERY LOW ° I—
alse negatives
(patients incorrectly classified as not having placenta) (SR DED0)
True negatives 350 (269 to 350) | 999 (769 to 999)
(patients without placenta)
14 o000
Fal it @ VERY LOW * S
alse positives
(patients incorrectly classified as having placenta) lClell) QoY)

Cl: Confidence interval; MRI: magnetic resonance imaging

a. According to QUADAS2; b. Wide Cls
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4.2. Frage 2

Im folgenden Abschnitt folgt eine kurze Darstellung der wichtigsten Ergebnisse. Erganzt
werden die Ergebnisse durch detaillierte Tabellen, die aus Review Manager 5.3 exportiert
wurden, siehe Appendix D.

Fur die Beantwortung von Frage 2 (Effekte auf patientenrelevante Endpunkte durch
frihzeitige Prognose) wurden sechs Studien identifiziert.[27-32] Es handelt sich bei allen
Studien um veroffentlichtes Material. Im Mittel dauerten die Studien etwa zehn Jahre an
(siehe Tabelle 14).

Tabelle 13: Studiencharakteristika Frage 2

Studie Studientyp Setting Rekrutierungs- | Patienten-
zeitraum zahl

Chantraine et al. Kohortenstudie | NR, Multizentrisch 1998-2011 66

2013

Clouqueur et al. Kohortenstudie | Frankreich, High-Level | 1996-2006 21

2008 Maternity Unit

Hall et al. 2014 Kohortenstudie | NR, Praxen 2005-2012 35

Sofiah et al. 2009 Kohortenstudie | Australien, 1993-2005 40
Krankenhaus

Tikkanen et al. Kohortenstudie | Finnland, 1998-2010 44

2011 Universitatsklinik

Wong et al. 2008 Kohortenstudie | Neuseeland, 2000-2006 16
Krankenhaus
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4.2.1. Risk of Bias Bewertung mit QUIPS

Tabelle 14: Risk of Bias Assessment Frage 2

Prognostic Statistical
Study Study factor Outcome Study analysis and
Studie Participation | attrition measurement | Outcomes measurement | Confounders | Reporting
Chantraine Maternal mortality, hysterectomy,
et al. 2013 infections, uterine artery embolization, +
+ (@] - fetal mortality (intra-abdominal - -
bleeding), gestational age at delivery
Transfusions O
Clouqueur et Maternal mortality, hysterectomy +
al. 2008 (@) (0] - Neonatal mortality - -
Transfusions, estimated blood loss @)
Hall et al. Maternal length of stay, ICU
2014 admission, ICU length of stay,
N o ] operative injury + ] )
Neonatal 5-minute Apgar scores <7
NICU admission, NICU length of stay,
Transfusions, estimated blood loss @]
Sofiah et al. Estimated blood loss @]
2009 0 0 - Cesarean Section - - -
Gestational age at delivery +
Tikkanen et Hysterectomy, estimated blood loss,
al. 2011 operative complications (urinary tract
injury, bleeding, hematoma, infection) +
+ 0] - length of stay, gestational age at - -
delivery
Transfusions @]

Cesarean Section
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Wong et al.
2008

O

hysterectomy, ICU admission, Length
of stay, gestational age at delivery

Infections, estimated blood loss

ICU = Intensive care unit; NICU = Neonatal intensive care unit

+ low risk of bias
- high risk of bias
O moderate risk of bias
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4.2.2. Patienten

In den sechs Studien wurden im Median 37 Patientinnen eingeschlossen (Spannweite: 16-66
siehe Tabellel4). Chantraine et al. schlossen Patientinnen mit ,einfacher Plazenta accreta”
aus und nur Plazenta increata und percreta ein.[27] Die meisten Frauen waren etwa 33
Jahre alt (Spannweite 29-35) und hatten bereits zwei bis drei Kinder entbunden. Hall et al.
berichtet, dass 89% der Frauen in der Studie kaukasischer Herkunft waren.[29]

4.2.3. Intervention

Die genannten Studien untersuchten die prenatale Diagnose von Plazentationsstorungen
mittels Ultraschall. Sofiah et al. fihrten in 77.5% ihrer Patienten eine Ultraschalluntersuchung
durch, andere prenatal diagnostizierte Falle gehen auf ,suspicions® zurlick, was nicht naher
definiert ist.[30] Drei Studien zogen zusatzlich MRT in Betracht, dabei nutzten Tikkanen et al.
das MRT als add-on zur Bestatigung einer Ultraschalldiagnose, bei Cloqueur et al. und
Wong et al. ist nicht klar, bei welcher Patientengruppe MRT zusatzlich oder alternativ
eingesetzt wurde.[28, 31, 32] Bei Chantraine et al. wurde eine Ultraschall in 42.5% der Falle
als Routine Untersuchung durchgefiihrt, in den anderen Fallen liegt ein Verdacht auf
Placenta Accreta bereits vor (z.B. Blutungen).[27] In den anderen Veroffentlichungen wird
die Berglndung fur eine Ultraschalluntersuchung nicht naher erlautert.

4.2.4. Kontrolle

Die Kontrolle war intrapartale Diagnose von Placenta Accreta, Increta oder Percreta. Sowohl
werden hier Falle, die keine vorherige DiagnosemalRhahme erhalten haben, als auch Félle,
die in der prenatalen Ultraschalluntersuchung nicht identifiziert wurden, eingeschlossen.[29-
31]

4.2.5. Outcome
In Abbildung 7-22 sind alle Outcomes in Forest Plots abgebildet.

Maternal
Mortalitat

Das primére Outcome maternale Mortalitdt wurde in zwei Studien erhoben (Chantraine et al.
Und Clouqueur et al.). Im Untersuchungszeitraum trat in keiner der beiden Studien ein
Todesfall auf.[27, 28]

Hysterektomie

Vier Studien zeigten, dass das Risiko einer Hysterektomie bei prenataler Diagnose
signifikant niedriger ist (RR = 0.69, 95%KI (0.56-0.85)).[27, 28, 31, 32]
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Kaiserschnitt

Es zeigte sich in den funf Studien, die die Kaiserschnittanzahl angaben, dass die prenatal
diagnostizierten Falle zu fast 100% einen Kaiserschnitt bekamen.[27-31] Dies ist jedoch nicht
signifikant (RR = 1.39 95% KI 0.99-1.96).

Blutungen die Transfusionen bedirfen

Chantraine et al., Clouqueur et al. und Hall et al., erhoben wie viele Patientinnen einer
Bluttransfusion bedurften.[27-29] Das relative Risiko liegt bei 0.82 (95% Kl 0.58-1.16).

Blutungen, geschétzt in Liter

Der geschatzte Blutverlust in Litern scheint etwas niedriger in der Interventionsgruppe zu
sein, dies ist jedoch nicht signifikant MD = -1.08 95% KI -2.34-0.17).[28-32]

Einweisung auf die Intensivstation und Intensivstation Verweildauer

Die Anzahl der Einweisungen auf die Intensivstation ist in der Kontrollgruppe erhdoht RR =
0.49 (95% KI 0.17-1.39).[27, 29, 32] Hall et al. gab zu dem die Verweildauer auf der
Intensivstation an MD = -1.30 (95% KI -3.61- 1.01).[29]

Stationare Verweildauer

Die allgemeine Verweildauer wurde bei Hall et al., Tikkanen et al. und Wong et al. berichtet,
es konnte aber kein signifikanter Unterschied zwischen den Gruppen festgestellt werden
(MD = 0.28 95% Kl -0.91-1.47).[29, 31, 32]

Postnatale Infektionen

Chantraine et al. und Tikkanen et al. zeigen eine leicht erh6hte Anzahl an Infektionen in der
Interventionsgruppe.[27, 31] Wong et al. berichten das Gegenteil.[32] Die Meta-Analyse zeigt
ein RR von 1.31 (95% Kl 0.39-4.41).

Uterus-Embolisation

Chantraine et al. und Tikkanen et al. zeigen eine nicht signifikante, leicht erhdhte Anzahl an
Uterus Embolisationen in der Interventionsgruppe (Meta-Analyse: RR = 2.45 95% KI 0.48-
12.63).[27, 31]

Operative Komplikationen

Die Anzahl der operativen Komplikationen ist bei Hall et al. und Tikkanen et al. signifikant
hoher in der Interventionsgruppe (Meta-Analyse: RR = 2.23 95% Kl 1.02-4.89).[29, 31]

Neonatal
Gestationsalter

Es konnte kein signifikanter Unterschied zwischen den beiden Gruppen bezlglich des
Gestationsalters festgestellt werden. Insgesamt zeigte sich aber in beiden Gruppen, dass der
Mittelwert des Gestationsalter immer im Bereich der Frihgeburtlichkeit lag (<37

37



Schwangerschaftswoche) Die Meta-Analyse ergab ein MD von -0.10 95% Kl -1.86-1.66.[27,
29-32]

Mortalitat

Bei Chantraine et al. trat ein Todesfall in der Kontroligruppe in der 25.
Schwangerschaftswoche auf (RR = 0.22 95% KI 0.01, 5.19).[27]

Apgar score <7

Hall et al. erhoben den finf-Minuten Apgar Score, konnten aber keine eindeutige Richtung
des Effektes zeigen (RR = 0.48 95% KI 0.05-4.82).[29]

Einweisung NICU

Clouqueur et al. und Hall et al. zeigen ein RR von 1.74 (95% KI 0.58-5.20), Anzahl an
Einweisungen in die NICU fir die Interventionsgruppe.[28, 29]

Verweildauer NICU

Hall et al. misst in der Kontrollgruppe eine etwas langere, nicht signifikante Verweildauer auf
der NICU (RR =-3.30 95% KI-10.02-3.42).[29]

4.2.6. Datensynthese der Ergbebnisse

Die Datensynthese wurde mithilfe von GRADE durchgefiihrt, siehe Abbildung 23. Die
Qualitatsbewertung reichte von ,very low* bis ,high“. Laut lorio et al. sollen Prognosestudien,
die einem Beobachtungsdesign entsprechen, anders als Interventionsstudien mit hochster
Qualitéat eingestuft werden. Dementsprechend wurden alle Outcomes durch das
Studiendesign erstmal mit ,high“ bewertet und dann abgewertet.[33] Fast alle Outcomes
wurden aufgrund ihrer Heterogenitat in den Kategorien ,Inconsistency” und ,Imprecision®
mindestens um einen Schritt abgewertet.. Weiterhin erhielten alle Studien ein ,serious risk® in
der Kategorie ,Risk of Bias“. Mdgliches Confounding, das in der Studienauswertung nicht
bericksichtigt wurde, konnte das Vertrauen in die meisten Ergebnisse verbessern.
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Abbildung 7: Forest plot Maternal mortality

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Chantraine 2013 1] 40 ] 26 Mot estimakle
Clougueur 2008 1] G ] 14 Mot estimable
Total (95% CI) 46 41 Mot estimable
Total events 1] ]
?etn:;ugenmtg.rl:l Nfurt atpallctablel_ " 'III.III*I III!1 1'III 1IZIIII'
estioroverall effecl Mot applitable Favours [experimental] Favours [control]
Abbildung 8: Forest plot Cesarean section
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Chantraine 2013 40 40 £ 26 158% 281 [1.68, 4.69)] —
Clougueur 2008 ] ] 12 18 189% 1.19[0.845, 1.68] B il
Hall 2014 149 149 11 17 18.4% 1.5301.07,2.18] —
Sofiah 2009 26 27 12 13 23.0% 1.04[0.88, 1.24] =
Tikkanen 2011 23 24 16 20 219% 1.201[0.945,1.81] Il
Total (95% CI) 116 91 100.0% 1.39 [0.99, 1.96] <>
Taotal events 114 G0
Heterogeneity: Tau®=0.13; Chi®= 2833, df= 4 (F = 0.0001}); I*= 36% o 0 10 o0

Test for overall effect: £=1.87 (F = 0.06)
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Abbildung 9: Forest Plot Maternal hysterectomy

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight WM-H, Random, 95% Cl M-H, Random, 95% CI
Chantraine 2013 13 26 25 26 23.9% 0582035 0.77] ——
Claugueur 2008 4 ] 15 15 128% 006G [0.38, 1.16] -
Tikkanen 2011 18 24 15 20 46.9% 079 [0.61,1.02] i
YWong 2008 ] ¥ 2] 9 16.4% 072044, 1.18] =
Total (95% CI) 63 70 100.0% 0.69 [0.56, 0.85] L 3
Total events 40 63

Heterogeneity: TauwF=0.01; ChiF=3.98, df= 3 (P=031), F=16%

0.01 0.1

10

o B 100
Testior overall effect: 2= 3.48 (P = 0.0005) Favours [experimental] Favours [control]
Abbildung 10: Forest plot Maternal bleeding needing transfusion

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Chantraine 2013 20 40 14 26 B0.6% 0.87 [0.595 1.26] -
Claugueur 2008 3 3] 14 19 18.8% 054 [0.24 1.21] — T
Hall 2014 g 14 T 17 20.6% 1.02 (047, 2.22) —
Total (95% CI) 65 58 100.0% 0.22 [0.58, 1.16] <
Total events 31 36
Heterogeneity: Tau®= 000 Chit=1.43, df=2 (F =049 F=0% 'III.IZI*I IIIT*I 1'III 1IIIIII'

Testfor overall effect Z=1.11 (P =0.27)

40

Favours [experimental] Favours [control]




Abbildung 11: Forest plot Maternal estimated blood loss, liter

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Clougueur 2008 24 2h G 36 14 15 161%  -0.70[-2.89 1.549]
Hall 2014 2989 1.80 18 2929 2182 17 26.2% 0.06 [1.26, 1.38]
Sofiab 2004 4648 3164 27 4279 3.829 13 153% 037 [-2.03, 2.77]
Tikkanen 2011 G.025 3.827 24 8775 3.881 20 161% -2.F7A[-A5.04,-0.46]
YWiong 2008 1.4 1 7 a6 1.3 9 2T3% -220[-3.33,-1.07]
Total (95% CI) 83 74 100.0%  -1.08 [-2.34, 0.17]
Heterogeneity Tau®=1.16; Chi= 1011, df= 4 {P = 0.043; F= 60% I I 1 I .

o _ -100 -A0 1] a0 100
Testfor overall effect 2= 1.70 (F = 0.09) Favours [experimental] Favours [control]

Abbildung 12: Forest plot Maternal admission to the ICU
Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Chantraine 2013 ] 40 1 26 10.9% 0.22[0.01,519 * =
Hall 2014 3 14 17 72.9% 0.45[0.13,157] —il—
VWong 2008 1 7 1 9 16.2% 129010, 17.14] &
Total {95% Cl) il 52 100.0% 0.49 [0.17, 1.39] el
Total events 4 2
Heterogeneity: Tau®=0.00; Chi*=0.80,df= 2 (P=067); F=0% -D_m EIH 1'EI 1IIIEI'

Testfor overall effect Z=1.33(F=018)
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Abbildung 13: Forest plot Maternal ICU length of stay, days

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Hall 2014 n3 08 14 16 4.8 17 100.0% -1.30[-3.61,1.01]
Total (95% Cl) 149 17 100.0%  -1.30 [-3.61, 1.01]
?et?;ngenmtg.rl:lN;tatp;IE:?b1IE o7 oo 0 3 o 100
estfor overall effect: 2= 110 (F = 0.27) Favours [experimental] Favours [control]

Abbildung 14: Forest plot Maternal length of stay, days

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% Cl

Hall 2014 a5 2.3 149 6.4 107 17 A.3% -0.80 [-6.09, 4.249]

Tikkanen 2011 G5 22 24 G.1 2 200 91.9% 0.40 [0.84, 1.64]

Yong 2008 86 44 T 99 83 4 28% -1.30 [-8.38, 5.748]

Total (95% Cl) 50 46 100.0% 0.28 [-0.91, 1.47]

_I?et?;ngenem.rl:l T?ru t:P_IEI_IIIEI f?hlpz—nﬁdagai df=2FP=081)F=0% |_1 o0 -5'|:| |f| EIIII mn.

estfor overall effiect: 2= 0.47 (F = 0.64) Favours [experimental] Favours [control]
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Abbildung 15: Forest Plot Maternal postnatal infections

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Chantraing 2013 a 40 3 26 &A8.0% 17310041, 5.594] ——
Tikkanen 2011 3 24 1 20 2545% 280028 22200 =
YWiang 2008 1] 7 3 9 165% 048 [0.01, 288 =
Total (95% CI) | 55 100.0% 1.31 [0.39, 4.41] e oaed
Total events 11 )
?etf;ngenewl:lT?ru :gf?ﬂ;;hl;_zljﬁazrl; =2 F =023 F=21% -D_m EIH 1'EI 1IIIEI'
estior overall efiect: 2= 0.43 (F = 0.67) Favours [experimental] Favours [control]
Abbildung 16: Forest plot Maternal uterine artery embolization
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Chantraine 2013 7 400 326 73.4% 1.52[0.43, 5.34] —i—
Tikkanen 2011 ] 24 1] 20 26E6% 924 [0.584, 147 .87] = *
Total {95% CI) G4 46 100.0% 2.45[0.48,12.63] ——e———
Total events 12 K]
Heterageneity: Taw®=0.94; Chi*=1.43, df=1 (P =0.23; F= 30% 'III.III1 IIIH 1'III 1IIIIII'

Test for overall effect £=1.07 (P = 0.28)
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Abbildung 17: Forest plot Maternal operative complications

Experimental

Study or Subgroup  Events Total Events Total

Chantraine 2013 3 40
Hall 2014 3 149
Tikkanen 2011 13 24
Total (95% CI) 43
Total events 16

Heterogeneity: Tau®=0.00; Chi®=0.03, df=1 (P =0.86); F=0%

Testfor overall effect £=2.00{F =0.09)

Control
4 26
1 17
a 20
37
G

Risk Ratio Risk Ratio
Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Mot estimable
13.2% 268 [0.31, 23.43) .
86.8% 217 [0.93, 5.04] +——
100.0% 2.23 [1.02, 4.89] -
0.01 0.1 10 100

Abbildung 18: Forest plot Gestational age at birth, weeks

Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight 1V, Random, 95% Cl IV, Random, 95% Cl
Chantraine 2013 3225 44 0 3428 38 26 283%  -Z.00[-4.00,-0.00)
Hall 2014 J6.4 1.4 20 3548 4.8 19 259% 0.90[-1.34, 3.14]
Sofiah 2009 33 43 27 336 108 13 T.0% 0.70[-5.34, 6.749]
Tikkanen 2011 /1 2T 24 | 3T 20 289%  -0.90[-2.85 1.08)]
Wong 2008 L9 21 T34 T2 4 9.9% 450 [-0.45, 9.45]
Total (95% Cl) 118 &7 100.0%  -0.10 [-1.86, 1.66]

Heterogeneity: TauF=1.81, Chi*=7.88, df=4 (P=010); F= 48%

Test for overall effect Z=0.11 {F=0.91)
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Abbildung 19: Forest plot Fetal death

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Chantraine 2013 ] 40 1 26 100.0% 0.22[001,518]) ¢4
Total {95% CI) 40 26 100.0% 0.22 [0.01, 5.19] —— N —
Total events 1] 1
?etf;ugenerwl:l Nf?t atpgll_c:abgllj o g2 Y o e o0

estfor overall effect Z=0.94 (P = 0.35) Favours [experimental] Favours [contral]

Abbildung 20: Forest plot Neonatal Apgar Score <7
Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Hall 2014 1 20 2 19 100.0% 0.47 [0.04, 4.82]

Total (95% CI) 20 19 100.0% 0.48 [0.05,4.82] e ———

Total events 1 2

Heterageneity: Mot applicahla 'III.III1 IIIT1 1'III 1 IIIIII'

Test for overall effect =063 (F=0.53)
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Abbildung 21: Forest plot Neonatal NICU admission

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Clougueyr 2008 3] ¥ 4 15 453% 3211.32,7.84] ——
Hall 2014 11 20 10 19 547% 1.04 [0.58,1.87]
Total (95% Cl) 27 34 100.0% 1.74 [0.58, 5.20]
Total events 17 14
?eti;ngenewl:l T?ru t=§l_4E=EI gcghlpz—4|jzg?2' df =1 {(P=0.04% F=77% e 0 ] 10 100

estfor overall effect: 2= 0.98 (F = 0.32) Favours [experimental] Favours [control]

Abbildung 22: Forest plot Neonatal length of stay, days
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

Hall 2014 1148 6B 20 148 134 19 100.0% -3.30[10.02,3.42]
Total {95% CI) 20 19 100.0% -3.30 [-110.02, 3.42]

Heterogeneity: Mot applicable i i 1 i 1

o _ -100 -0 1] a0 100

Testfor overall effect 2= 0.96 (F = 0.34) Favours [experimental] Favours [control]
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Abbildung 23: GRADE Evidence Profile

Summary of findings:

Prenatal diagnosis compared to intrapartal diagnosis in pregnant women with prior cesarean section or uterus surgery

Patient or population: pregnangt women with prior cesarean section or uterus surgery

Setting:

Intervention: Prenatal diagnosis

Comparison: intrapartal diagnosis

Outcomes Anticipated absolute effects’ (95% Cl)

Risk with intrapartal
diagnosis

Risk with Prenatal diagnosis

Relative
effect

(95% Cl)

Ne of participants
(studies)

Quality of the evidence
(GRADE)

Comments

Maternal mortality od not pooled not pooled 87 @OOO No Events occured
not poole ;
(2 cohort studies) VERY LOW 2
Cesarean Section 916 per 1.000 RR1.39 207 000
659 per 1.000 (653 to 1.000) (0.99101.96) (5 cohort studies) VERY LOW sesef
Maternal hysterectomy 670 per 1.000 RR 0.69 133 Y110
971 per 1.000 (544 to 826) (0.56t00.85) (4 cohort studies) MODERATE &
Maternal bleeding needing 509 per 1.000 RR 0.82 123 Y1 @)
i 621 per 1.000 (0580 1.16) (3 cohort studies)
transfusion (360 to 720) : : MODERATE be
Maternal estimated blood loss, liter The mean maternal The mean maternal estimated blood - 157 @@OO
estimated blood loss, liter loss, liter in the intervention group was (5 cohort studies) LOW abeh

was 0

1,08 lower (2,34 lower to 0,17 higher)
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Summary of findings:

Prenatal diagnosis compared to intrapartal diagnosis in pregnant women with prior cesarean section or uterus surgery

Patient or population: pregnangt women with prior cesarean section or uterus surgery

Setting:
Intervention: Prenatal diagnosis

Comparison: intrapartal diagnosis

Outcomes

Risk with intrapartal
diagnosis

Anticipated absolute effects” (95% Cl)

Risk with Prenatal diagnosis

Relative
effect

(95% Cl)

Ne of participants
(studies)

Quality of the evidence
(GRADE)

Comments

Maternal admission to the ICU 75 per 1.000 RR 0.49 118 (e YasYerYas)
154 per 1.000 (26 to 214) (0.17 t0 1.39) (3 cohort studies) HIGH bf
Maternal ICU length of stay, days The mean maternal ICU The mean maternal ICU length of stay, - 36 OO
length of stay, days was 0 days in the intervention group was 1,3 (1 cohort study) LOW 2b
lower (3,61 lower to 1,01 higher)
Maternal length of stay, days The mean maternal length  The mean maternal length of stay, days - 96 1@
of stay, days was 0 in the intervention group was 0,28 (3 cohort studys) o
higher (0,91 lower to 1,47 higher) MODERATE
Maternal postnatal infections 197 oer 1,000 167 per 1.000 RR1.31 126 OO0
per . (50 to 561) (0.39t04.41) (3 cohort studies) VERY LOW o6
Maternal uterine artery embolization 160 per 1.000 RR 2.45 110 100
65 per 1.000 (3110 824) (0.48 to (2 cohort studies) LOW 25
12.63)
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Summary of findings:

Prenatal diagnosis compared to intrapartal diagnosis in pregnant women with prior cesarean section or uterus surgery

Patient or population: pregnangt women with prior cesarean section or uterus surgery

Setting:

Intervention: Prenatal diagnosis

Comparison: intrapartal diagnosis

Outcomes Anticipated absolute effects” (95% Cl)

Risk with intrapartal
diagnosis

Risk with Prenatal diagnosis

Relative
effect

(95% Cl)

Ne of participants
(studies)

Quality of the evidence
(GRADE)

Comments

Maternal operative complications 162 061 1.000 362 per 1.000 RR 2.23 80 1@
er 1. .
P (165 to 793) (1.02104.89) (2 cohort studies) MODERATE
Gestational age at birth, weeks The mean gestational age ~ The mean gestational age at birth, - 205 o0
at birth, weeks was 0 weeks in the intervention group was 0,1 (5 cohort studies) LOW bef
lower (1,86 lower to 1,66 higher)
Fetal death 8 per 1.000 RR 0.22 66 00
38 per 1.000 (00 200) (0.01105.19) (1 cohort study) Low "
Neonatal Apgar score <7 105 ver 1.000 51 per 1.000 RR 0.48 39 000
er 1.
P (510 507) (0.05t04.82) (1 cohort study) VERY LOW of
Neonatal NICU admission 412 061 1.000 716 per 1.000 RR1.74 61 OO0
per . (239 to 1.000) (0.58105.20) (2 cohort studies) VERY LOW hoe
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Summary of findings:

Prenatal diagnosis compared to intrapartal diagnosis in pregnant women with prior cesarean section or uterus surgery

Patient or population: pregnangt women with prior cesarean section or uterus surgery
Setting:

Intervention: Prenatal diagnosis

Comparison: intrapartal diagnosis

Outcomes Anticipated absolute effects” (95% Cl) Relative Ne of participants Quality of the evidence Comments
effect (studies) (GRADE)
Risk with intrapartal Risk with Prenatal diagnosis (95% Cl)
diagnosis
Neonatal NICU length of stay, days The mean neonatal NICU  The mean neonatal NICU length of stay, - 39 @@OO
length of stay, dayswas 0 days in the intervention group was 3,3 (1 cohort study)

b,f
lower (10,02 lower to 3,42 higher) Low

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; OR: Odds ratio; RR: Risk ratio; MD: Mean difference; ICU: Intensive care unit; NICU: Neonatal intensive care unit

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

a. No explanation was provided; b. According to QUIPS; c. High heterogeneity; d. Non overlapping Cl; e. Diagnostic test/assessment may not be comparable; f. Wide Cl include potential benefits and harms; g. Blood products may be provided with
the diagnosis; h. Estimate of blood loss may differ; i. Infections not specified; j. Operative injuries not specified
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5. Diskussion

Frage 1

Zur Beantwortung der Frage 1 ,Wie genau lassen sich Plazentationsstérungen mit
Sonografie und MRT diagnostizieren?“ konnten 10 Studien identifiziert werden. Dabei
untersuchte eine Studie, ob verschiedene Bewerter bei einzelnen Ultraschalluntersuchungen
(2 pro Patientin) zu dem gleichen Ergebnis kommen (Placenta accreta ja/nein).[10] Neun
Studien priften die diagnostische Giite von Ultraschalluntersuchungen zur ldentifikation von
Plazentationsstdérungen.[12, 18-25] Davon untersuchten vier zusatzlich die diagnostische
Gute von einer MRT Untersuchung zur Identifikation von Plazentationsstérungen (Patienten
identisch mit denen die auch Ultraschalluntersuchung erhielten).[21-24] Eine andere priifte
die Genauigkeit von MRT zur Diagnhose von Plazentationsstérungen als add-on Test bei
unklarem Ultraschallbefund.[18] Wie in den Ergebnissen bereits berichtet, zeigte sich, dass
die Studien, die Ultraschall als Diagnoseverfahren untersuchten, vor allem in Hinblick auf die
Spezifitat, aber auch in Hinblick auf Sensitivitat zu sehr unterschiedlichen Ergebnissen
kommen. Bowman et al. zeigten, dass die Diagnose von einer Placenta accreta auf zwei
unterschiedlichen Ultraschallbildern/-untersuchungen héaufig nicht Ubereinstimmt.[10] Dies
deutet darauf hin, dass die tatsachliche diagnostische Gite von Ultraschall unklar ist und
mdoglicherweise nur in bestimmten Populationen, oder Settings zu einer hohen Aussagekraft
fuhren kann. Ein besonderes Augenmerk liegt dabei auf Hochrisikopopulationen. Je mehr
Kaiserschnitte eine Frau bereits hatte, desto hoher ist die Wahrscheinlichkeit, dass sie eine
Plazentationsstdrung bei vorliegender Plazenta Previa entwickelt.[34] Die drei Studien, die
besonders gute Werte in der Prifung zur diagnostischen Gite erreichen, sind Collins et al.,
Masselli et al. und Riteau et al..[20, 22, 23] Collins et al., erreichen sowohl eine hohe
Sensitivitat als auch Spezifitéat in einer eher grof3en Patientengruppe (n=89). Sie haben keine
eindeutigen Kriterien definiert, sondern messen einen bestimmten Bereich (,The largest area
of confluent three-dimensional power Doppler signal‘[20]) in der 4D Darstellung. Weiterhin
werden die Bilder von nur einem Betrachter bewertet. Dafiir wurden nur Patientinnen mit
diagnostizierter Plazenta Previa eingeschlossen, was auf eine Verzerrung deuten kann,
dadurch dass die Patientinnen bereits als Risikogruppe identifiziert wurden.[20] Bei Masselli
et al., die auch eine hohe Sensitivitat und Spezifitat erreichen, werde hingegen nur 50
Patientinnen untersucht. Auch diese hatten alle bereits eine Plazenta Previa Diagnose. Es
wurden keine Diagnosekriterien berichtet, dafur wurde aber die Bewertung von zwei
Personen durchgefiihrt.[22] Riteau et al. erreichen bei einer Sensitivitat von 100% eine
Spezifitat von nur 38% (95% Kl 0.15-0.65). Es wurden allerdings auch nur 42 Patientinnen
eingeschlossen und keine Diagnosekriterien berichtet. Die Bewertung wurde von zwei
Personen mit mindestens funf Jahren Erfahrung in der Diagnose von Plazentationsstérungen
durchgefiihrt.[23] Es konnte sich kein eindeutiges Kriterium zeigen, fir das Ultraschall zur
Diagnose von Plazentationsstérungen eine hohe diagnostische Gite hat. Die beiden grof3ten
Studien, Chalubinski et al. mit 232 Patientinnen und Warshak et al. mit 453 Patientinnen
erreichten beide spezifische Ergebnisse (96%), allerdings war auch der Anteil der
Patientinnen, die tatsdchlich eine Plazentationsstérung hatten, wesentlich geringer (ca.
10%).[18, 19] In den anderen Studien war der Anteil der Patientinnen mit
Plazentatationsstorungen deutlich héher (bis 60%), was darauf zurtickzufiihren ist, dass
vielmals Patientinnen mit Verdacht auf Plazentationsstorungen in die jeweiligen Kliniken
Uberwiesen wurden. Dies kénnte moglicherweise bedeuten, dass die Patienten bereits eine
Ultraschalluntersuchung hatten und dadurch ware wiederum der Vergleich dieser

51



Patientengruppe mit der ohne Verdacht auf Plazentationsstérungen nicht vergleichbar.
AuRerdem ist damit eine Ubertragung auf die Allgemeinbevolkerung eingeschrankt. Laut
einer Studie von Fitzpatrick et al. liegt die Préavalenz bei nur 0.09% bei Patientinnen mit
mindestens einem vorangegangenem Kaiserschnitt.[35]

Im Gegensatz zu den Ultraschallbewertungen, schliel3en die Studien, die MRT untersuchen,
alle weniger als 50 Patientinnen ein. Die Werte streuen bei MRT Untersuchungen aufgrund
der geringen Patientenzahl noch mehr und es lasst sich keine Erkenntnis tber die Gite von
MRT Untersuchungen ableiten. Masselli et al. fallen jedoch auch bei der MRT Untersuchung
durch eine hohe diagnostische Gite auf. In der Publikation zeigt sich dennoch kein Kriterium
wie, Patientencharakteristika, Diagnosekriterien 0.4., das die hohe diagnostische Gilte
beeinflusst haben kdnnte.[22] Weiterhin ist sowohl flr Ultraschall als auch MRT zu beachten,
dass es neben unterschiedlichen Diagnosekriterien, Bewertern und Patientengruppen immer
auch um unterschiedliche Gerate und deren Einstellungen geht. Dies ist vor allem ein
wichtiger Hinweis, wenn es zur Ubertragbarkeit der Studienergebnisse auf eine Zielgruppe
geht. So sind die Ausstattung und das Personal, das mit diesem umgeht, anders
einzuschatzen als in einem Krankenhaus der Regelversorgung mit geburtshilflicher Station.
Falls eine Ubertragung auf niedergelassene Arzte erreicht werden soll, birgt dies wieder
Abweichungen, hier auch vor allem bei der Patientenpopulation.

Die Studien wurden mit dem QUADAS 2 Tool fiir Diagnosestudien bewertet. Chalubinski et
al. und Bowman et al. wurden am besten bewertet, hier gab es nur Zweifel am Kriterium
.Flow and Timing®“. Dies wurde allerdings bei allen Studien als negativ oder unklar bewertet,
was zu einem Teil an der Bewertung des Zeitraums zwischen diagnostischem Test und
Referenztest (Klinik/Histopathologie bei Geburt) lag. Hierbei handelt es sich auch um das
grofldte Verzerrungspotential der Studien, da keine Studie direkt nach dem Indextest einen
Referenztest einsetzt, was im vorliegenden Studienaufbau auch nicht méglich ist, da der
Referenztest erst bei Geburt erfolgen kann. Es handelt sich also bei genauerer Betrachtung
eher um Prognosestudien, da die Vorhersage des Ereignisses erst bei dessen Eintreten
bestétigt wird. In der Literatur werden diese Studien allerdings alle als Diagnosestudien
bezeichnet. Die Einschatzung mit GRADE zeigte ein niedriges bis sehr niedriges Vertrauen
in die Studienergebnisse.

Frage 2

Zur Beantwortung von Frage 2: ,Hat die prapartale Prognose einer Plazentationsstérung bei
Schwangeren mit Zustand nach Sectio / Uterusoperation einen positiven Einfluss auf die
mutterliche Gesundheit?* wurden sechs Studien identifiziert. Es konnten keine Bewertung
des Nutzen durch prenatale Diagnose hinsichtlich Mortalitdt (primares Outcome)
vorgenommen werden, da im Studienzeitraum kein Ereignis auftrat. In der Gruppe prenatale
Diagnose gab es signifikant weniger Hysterektomien bei der Geburt (RR = 0.69 95% Kl 0.56-
0.85)) aber signifikant mehr operative Komplikationen (RR = 2.23 95% KI 1.02-4.89). Alle
anderen Endpunkte zeigten keine signifikanten Unterschiede in den Gruppen und einige
Studien zeigten positive Effekte wahrend andere negative zeigten, so dass noch nicht einmal
eine Effektrichtung bestimmt werden konnte. Der Endpunkt Kaiserschnitt zeigte zwar eine
(nicht signifikant) héhere Rate in der Interventionsgruppe, aber dieser Endpunkt ist so wie
einige andere auch eine Managemententscheidung. Hall et al. berichten, dass alle positiv
diagnostizierten einen elektiven Kaiserschnitt zwischen der 35. und 37.
Schwangerschaftswoche erhalten.[29] Es ist nicht moglich den Unterschied zwischen den
Kaiserschnitten, die als Managemententscheidung durchgefiihrt worden von denen zu
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unterscheiden, die aufgrund Kklinischer Ursachen erfolgten. Dennoch scheinen mehr
Kaiserschnitte bei Patientinnen mit Plazentationsstorungen mit weniger Hysterektomien
einherzugehen. Ein weiterer Punkt, dem eine Managemententscheidung vorausgeht, ist die
Anzahl der Bluttransfusionen und der geschatzte Blutverlust. Auch hier berichten Hall et al.
dass vier Packungen Erythrozyten Konzentrat und ein ,,Cell Saver” bei positiver Diagnose im
OP-Saal vorliegen. Auch wurde die Blutbank tber den geplanten Eingriff informiert.[29]
Somit zeigten die drei Studien, die den Gebrauch von Blutprodukten erfassten, eine leicht
hohere Tendenz in der Gruppe der prenatal diagnostizierten.[27-29]

Insgesamt schlossen die Studien alle eine kleine Zahl an Patientinnen ein, was daran liegt,
dass es sich um eine seltene Erkrankung handelt.[35] Das Verzerrungspotential wurde mit
dem QUIPS Tool fur Prognosestudien bewertet. Die Studien zeigten alle ein mehr oder
weniger hohes Risiko fur Verzerrungen. Die Kategorien ,Prognostic Factor Measurement®,
»otudy Confounding® und ,Statistical Analysis and Reporting® wurden fur alle Studien mit
einem hohen Risiko bewertet. Bei ,Outcome Measurement” wurden die Endpunkte der
Studien einzeln bewertet, z.B. nicht weiter spezifizierte Infektionen haben ein hoéheres
Verzerrungspotential als Hysterektomien. Die Beurteilung mit GRADE zeigte in den meisten
Outcomes eine niedrige oder sehr niedrige Einschatzung Uber das Vertrauen in die
Ergebnisse. Ein Outcome erreichte eine Bewertung mit ,high® und vier Outcomes
»,moderate“, darunter Hysterektomien, das auch das einzige war, das signifikant niedrigere
Fallzahlen in der Interventionsgruppe erreichte.

Die Ubertragbarkeit der Ergebnisse ist eingeschrankt, da es sich bei den Studien um
auslandische Publikationen handelt und es moglicherweise landesspezifische
Managementstrategien gibt. Hinzu kommen die Ausstattung und das medizinische Personal,
dass die Diagnose vornimmt, das sich national auf Klinikebene unterscheidet. Weiterhin sind
die Studien sehr heterogen hinsichtlich der Einschlusskriterien. So berichtet Hall et al. dass
die Patientinnen in der Kontrollgruppe zum Grof3teil eine Ultraschalluntersuchung erhielten,
diese aber Falsch-negativ war (14 von 17 Féllen).[29] Chantraine et al. berichten nur, dass
die Kontrollgruppe keine Diagnose erhielt.[27] Genauso wurden auch Teilnehmer in der
Interventionsgruppe unterschiedlich eingeschlossen. Chantraine et al. schlossen 57.5% mit
einem Verdacht auf Plazenta accreta in die Diagnosegruppe ein.[27]

Eine Aussage Uber sowohl die diagnostische Gute von Ultraschall und MRT und deren
patientenrelevanten Nutzen ist abschlie@end nicht moglich. Der Forschungsstand zum
Thema Diagnose von Plazentationsstorungen nach vorangegangenem Kaiserschnitt ist
ungenugend. Es wurden zwar einige Studien identifiziert, jedoch schlossen diese wenige
Patientinnen ein und das Verzerrungspotential war hoch. Eine Tendenz, dass Ultraschall
eine hohe Sensitivitéat erreichen kann und die diagnostische Gite von MRT insgesamt eher
schwach ist, lasst sich ableiten. Bezliglich des patientenrelevanten Nutzen scheint eine friihe
Diagnose zu einer geringeren Anzahl von Hysterektomien zurtickzuflihren sein, was durch
eine hohere Kaiserschnittrate (als Managemententscheidung) begriindbar sein mag.
Allerdings filhren die hohe Anzahl an Falsch-positiven in einer Population mit geringem
Risiko, welches der Allgemeinbevélkerung betrifft, die getestet werden soll, zu
moglicherweise negativen Auswirkung, z.B. eine erhOhte Kaiserschnittrate. Fir eine
Beantwortung der Frage, ob prenatale Diagnose durch Ultraschall oder MRT eine
Auswirkung auf die mutterliche Gesundheit hat, wurde in dieser Arbeit das Konzept ,linked
evidence® angewendet. Wiinschenswert sind qualitativ hochwertige Studien, die beide
Schritte kombinieren, sowohl diagnostische Giite bewerten als auch Effekte der Diagnose
(z.B. randomisierte Screeningstudien).
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6. Appendix

Appendix A: QUADAS 2 Tool

DOMAIN PATIENT INDEX TEST | REFERENCE FLOW AND TIMING
SELECTION STANDARD
Description | Describe Describe the | Describe the Describe any patients
methods of index test reference who did not receive the
patient selection | and how it standard and index tests or reference
Describe was how it was standard or who were
included conducted conducted and excluded from the 2 x 2
patients and interpreted table (refer to flow
(previous interpreted diagram)
testing, Describe the interval
presentation, and any interventions
intended use of between index tests
index test and and the reference
setting) standard
Signaling Was a Were the Is the reference | Was there an
guestions consecutive or index test standard likely appropriate interval
(yes, no, or | random sample | results to correctly between index tests
unclear) of patients interpreted classify the and reference
enrolled? without target standard?
Was a case- knowledge of | condition? Did all patients receive
control design the results of | Were the a reference standard?
avoided? the reference | reference Did all patients receive
Did the study standards? standard results | the same reference
avoid If a threshold | interpreted standard?
inappropriate was used, without Were all patients
exclusions? was it knowledge of included in the
prespecified? | the results of analysis?
the index tests?
Risk of bias | Could the Could the Could the Could the patient flow
(high, low, selection of conduct or reference have introduced bias?
or unclear) | patients have interpretation | standard, its
introduced bias? | of the index conduct, or its
test have interpretation
introduced have introduced
bias? bias?
Concerns Are there Are there Are there
about concerns that concerns that | concerns that
applicability | the included the index the target
(high, low, patients do not | test, its condition as
or unclear) | match the conduct, or defined by the
review its reference
guestion? interpretation | standard does
differ from not match the
the review review
guestion? guestion?

Whiting, P. F., et al. (2011). "Quadas-2: A revised tool for the quality assessment of diagnostic accuracy studies."
Annals of Internal Medicine 155(8): 529-536.
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Appendix B: QUIPS Tool

Domains Prompting items for Ratings
Consideration
Study a. Adequate participation in the High bias: The relationship

Participation

study by eligible persons

b. Description of the source
population or population of interest
c. Description of the baseline study
sample

d. Adequate description of the
sampling frame and recruitment

e. Adequate description of the period
and place of recruitment

f. Adequate description of inclusion
and exclusion criteria

between the PF and

outcome is very likely to be
different for

participants and eligible
nonparticipants

Moderate bias:

The relationship between the

PF and outcome may be different
for participants

and eligible nonparticipants

Low bias: The relationship
between the PF and

outcome is unlikely to be different
for participants

and eligible nonpatrticipants

Study Attrition

a. Adequate response rate for study
participants

b. Description of attempts to collect
information on participants who
dropped out

c. Reasons for loss to follow-up are
provided

d. Adequate description of
participants lost to follow-up

e. There are no important
differences between participants
who completed the study and those
who did not

High bias: The relationship
between the PF and

outcome is very likely to be
different for

completing and non-completing
participants

Moderate bias: The relationship
between the PF

and outcome may be different for
completing and

non-completing participants

Low bias: The relationship
between the PF and

outcome is unlikely to be different
for completing

and non-completing participants

Prognostic a. A clear definition or description of | High bias: The measurement of
Factor the PF is provided the PF is very
Measurement b. Method of PF measurement is likely to be different for different
adequately valid and reliable levels of the
c. Continuous variables are reported | outcome of interest
or appropriate cut points are used Moderate bias: The measurement
d. The method and setting of of
measurement of PF is the same for | the PF may be different for
all study participants different levels of the
e. Adequate proportion of the study | outcome of interest
sample has complete data for the PF | Low bias: The measurement of
f. Appropriate methods of imputation | the PF is unlikely to
are used for missing PF data be different for different levels of
the outcome of
interest
Outcome a. A clear definition of the outcome High bias: The measurement of
Measurement is provided the outcome is very

b. Method of outcome measurement
used is adequately valid and reliable

likely to be different related to the
baseline level of
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c. The method and setting of
outcome measurement is the same
for all study patrticipants

the PF

Moderate bias: The measurement
of the

outcome may be different related
to the baseline

level of the PF

Low bias: The measurement of
the outcome is

unlikely to be different related to
the baseline level

of the PF

Study
Confounding

a. All important confounders are
measured

b. Clear definitions of the important
confounders measured are provided
c. Measurement of all important
confounders is adequately valid and
reliable

d. The method and setting of
confounding measurement are the
same for all study participants

e. Appropriate methods are used if
imputation is used for missing
confounder data

f. Important potential confounders
are accounted for in the study
design

g. Important potential confounders
are accounted for in the analysis

High bias: The observed effect of
the PF

on the outcome is very likely to be
distorted by

another factor related to PF and
outcome

Moderate bias: The observed
effect of the PF

on outcome may be distorted by
another factor

related to PF and outcome

Low bias: The observed effect of
the PF

on outcome is unlikely to be
distorted by another

factor related to PF and outcome

Statistical
Analysis and
Reporting

a. Sufficient presentation of data to
assess the

adequacy of the analytic strategy
b. Strategy for model building is
appropriate and is based on a
conceptual framework or model

c. The selected statistical model is
adequate

for the design of the study

d. There is no selective reporting of
results

High bias: The reported results
are very

likely to be spurious or biased
related to analysis or reporting
Moderate bias: The reported
results may be

spurious or biased related to
analysis or reporting

Low bias: The reported results
are unlikely

to be spurious or biased related to
analysis or reporting

Hayden, J. A, et al. (2013). "Assessing bias in studies of prognostic factors.” Ann Intern Med 158(4): 280-286.
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Appendix C: GRADE, Assessing the quality of a body of evidence

Levels of quality of a body of evidence in the GRADE approach

Underlying methodology Quality rating
Randomized trials; or double-upgraded observational studies. High
Downgraded randomized trials; or upgraded observational studies. Moderate
Double-downgraded randomized trials; or observational studies. Low
Triple-downgraded randomized trials; or  downgraded Very low

observational studies; or case series/case reports.

Factors that may decrease the quality level of a body of
evidence

1. Limitations in the design and implementation of available studies suggesting high
likelihood of bias.

2. Indirectness of evidence (indirect population, intervention, control, outcomes).

3. Unexplained heterogeneity or inconsistency of results (including problems with subgroup
analyses).

4. Imprecision of results (wide confidence intervals).

5. High probability of publication bias.

Factors that may increase the quality level of a body of evidence

1. Large magnitude of effect.

2. All plausible confounding would reduce a demonstrated effect or suggest a spurious
effect when results show no effect.

3. Dose-response gradient.

Schinemann HJ, Oxman AD, Vist GE, Higgins JPT, Deeks JJ, Glasziou P and Guyatt GH. Chapter
12: Interpreting results and drawing conclusions. In: S HJG, editor. Cochrane Handbook for
Systematic Reviews of Interventions Version 510 (updated March 2011). www.cochrane-
handbook.org.: The Cochrane Collaboration; 2011.
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Appendix D: Studiencharakteristika der eingeschlossenen Studien

Frage 1

Bowman 2014

Patient Sampling

Case-control design, patients with documentation of diagnosis of
placenta accreta were matched to patients with placenta previa
but no accreta.

Recruitment period: 2000 - 2012

Patient characteristics
and setting

Sample size (analysed): 55

Inclusion criteria: Women with either placenta previa or
placenta accrete

Patient characteristics accreta/previa without accreta:
Age (mean; SD): 32.4; 5.2/31.3; 6.9

BMI (mean; SD): 29.0; 9.4/ 31.9; 6.9

Gravidity (median, range): 5 (2-18) / 4 (1-14)

Parity (median, range): 3 (1-7) / 2 (0-10)

Cesarean delivery (%)

0:1.8/28.6

1:30.9/44.6

2:29.1/16.1

3+:38.2/10.7

Gestational age at study, wk (median, interquartile range): 29.2
(25.1-32.4) / 29.3 (23.9-33.6)

Delivery gestational age, wk (mean; SD): 33.8; 3.0/ 34.9; 4.0
Setting: University clinic, USA

Index tests

Device: Ultrasound/Color Doppler

Procedure: 229 Ultrasound studies (images) were reviewed (116
from the 55 cases, 113 from 56 controls). Senesitivity and
specificity were calculated for studies. Investigator scored
presence of placenta accreta as "yes", "no" or "unable to
determine". Confidence for each imaging study was scored from
0 (none) to 10 (certain) and image quality was scored from 1
(very poor) to 10 (best).

Criteria: Findings associated with diagnosis: number of lacunae,
loss of retroplacental clear space, loss of visualization of the
myometrium and bladder wall irregularity. If colour Doppler was
used, investigators further identified the presence or absence of
the following: subplacental vascularity,vessels bridging from

the placenta to the uterine margin, gaps in myometrial blood flow,
vessels crossing interface disruption sites, or turbulent lacunae.
Rater: three obstetric radiologists and three maternal-fetal
medicinephysicians with at least eight years of experience.
Raters were blinded to clinical history

Target condition and
reference standard(s)

clinical, documentation of abnormal adherence of the placenta or
evidence of gross placental invasion at the time of surgery,

or histopathologic, documentation of placental invasion into the
myometrium
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Flow and timing

See above (gestational age at study and gestational age at
delivery). About four-five weeks. Index test at a gestational age of
greater than or equal to 16 weeks. Diagnosis at delivery. Clinical
or histopathologic diagnosis of placenta accreta. Patients were
included if they had ultrasound images of the placenta available

SD: standard deviation; wk: week;

Chalubinski 2013

Patient Sampling

Cohort-design. 232 consecutive patients who were included in
this screening program.
Recruitment period: 01.2001 - 01.2011.

Patient characteristics
and setting

Sample size (analysed): 232

Inclusion criteria: patients with one of these risk factors:

- placenta previa

- history of more than one uterine surgery (CS, dilatation and
curettage, myomectomy)

- history of manual placenta separation during a previous
delivery, according to the guidelines for peripartum hemorrhage
of the German society of Gynecology and Obstetrics

Patient characteristics:

Age (years, median; range): 33; 21-49

age > 35 (%): 38.8

Multiparity (%): 11.2

History of manual placenta separation (%): 6

One or more previous CS (%): 36.2

One or more previous dilatation and curettage procedures (%):
27.6

One or more myomectomy procedures (%): 4.3

IVF treatment (%): 8.6

Cesarean delivery (%): 78.1

Setting: Department of Fetomaternal Medicine of the Medical
University of Vienna, Austria

Index tests

Device: commercially available real-time equipment, with
standard 3.75-MHz linear or sector transducers transabdominally
and 7.5- MHz sector transducers transvaginally. Two-
dimensional gray-scale, color and power Doppler ultrasound
imaging.

Procedure: ultrasound focusing on the placenta and the
retroplacental myometrial zone. Transvaginal examinations were
performed with a partially filled bladder to optimize evaluation of
the uterine and bladder serosa. The whole placenta was scanned
in a systematic manner using both gray-scale ultrasound and
color-flow mapping. Performed by one highly experienced
operator

Criteria: Normal placentation was assumed when the placental—
uterine wall interface was intact in all places during the dynamic

sonographic examination.
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Degree of placental invasion: (i) placenta accreta: placental
‘cones’ disrupted the decidual zone with mildly increased
vascularization around these cones; (ii) placenta increta:
placental invasion into the myometrium was sonographically
suspected as a result of the presence of irregular and diffuse
demarcation of the placental—-uterine wall interface and thinning
of the myometrium that was overlying the placental-myometrial
tissue. Placenta increta was also characterized by increased
vascularization and irregularly shaped intraplacental vascular
lacunae, resembling the characteristic ‘moth damage’
appearance; (iii) placenta percreta: complete absence of the
myometrium, with the placenta extending to the serosa, or
beyond, including vascular breakthrough.Placenta percreta was
also characterized by massive subplacental hypervascularization,
with vessels extending irregularly into the placental-myometrial
tissue and with numerous large intraplacental lacunae.

Patients with placental invasion underwent regular follow-up
examinations every 2 weeks (when placenta increta or percreta
were suspected) to 4 weeks (when placenta accreta was
suspected) until delivery.

Target condition and
reference standard(s)

Sonographic findings were compared with the clinical outcome
during and after delivery and the histomorphological examination
of the placenta, performed by pathologists experienced in
obstetric histopathology, who were blinded to the sonographic
findings.

Crtiteria: abnormally retained placenta was defined as a
placenta that did not separate promptly and thus remained
attached to the uterine wall after delivery of the fetus, but was not
associated with any histopathological signs of placental invasion
(i.e. placenta accreta, increta or percreta; see below). This was
thought to be mostly caused by reduced uterine contractility.
Patients for whom normal placentation or placenta accreta had
been suspected during antepartum ultrasound examinations
underwent a vaginal delivery when CS was not indicated for
other reasons. The obstetric team waited for spontaneous
placental separation and the placenta was examined for
completeness afterwards. Placenta accreta was then defined by
failed attempts to remove the placenta during the third stage of
labor or during CS. At histological examination of the specimen
(either the

curettement or the removed uterus, if any), placenta accreta was
characterized by placental villi that were partially incorporated
into the decidua basalis.

All women with a suspected placenta increta or percreta
underwent planned CS at a gestational age of 34—-36 completed
weeks. When gross placental invasion (fusion of the placenta
and myometrial tissue) was evident at surgery, no attempt to

remove the placenta manually was made and a hysterectomy
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was performed. At histological examination of the removed
uterus, placenta increta was defined by a partially missing
decidua basalis and united trophoblastic cell structures in the
myometrium and placenta percreta was diagnosed when
placental villi reached, or extended beyond, the serosa.

Flow and timing

One woman with placental invasion only into the uterine cervix
was observed and excluded from the present analysis because
the cervix differs anatomically from other parts of the uterus in
that the cervix consists of primarily collagenous tissue and only
10% muscle.

In order to assess any progression of the condition, patients with
placental invasion underwent regularfollow-up examinations
every 2 weeks (when placenta increta or percreta were
suspected) to 4 weeks (when placenta accreta was suspected)
until delivery. Data for the final ultrasound examination before
delivery were included in the present analysis. The maximum
interval between the final ultrasound examination and delivery
was 2 weeks.

CS: cesarean section; IVF: in vitro fertilization; MHz: Megahertz

Collins 2015

Patient Sampling

Cohort design, Patients were referred from two referal centers.
Recruitment period: 04.2012 - 03.2014

Patient characteristics
and setting

Sample size (analysed): 89

Inclusion criteria: Women diagnosis of a placenta previa and a
history of previous uterine surgery or ultrasound findings
suggestive of abnormally invasive placenta on routine ultrasound
scan

Exclusion criteria: Multiple gestation, age younger than 16
years (United Kingdom) or younger than 18 years (United
Staates) and inability to provide informed concsent

Patient characteristics Abnormally Invasive Placenta/Not
Abnormally Invasive Placenta:

BMI (mean; SD): 26.1; 5.3 (17.9-43.4) / 26.7; 95.4 (18.1 - 43.0)
Hysterectomy performed (%): 86 / 6

Admission to ICU (%): 7/0

Parity (%)

0:5/11

1.36/47

2:24 /26

3 or greater: 36/ 17

Gestational age (week, median; range)

At delivery: 34 3/7 (21 5/7-26 4/7) | 37 1/7 (28 2/7-42)

At ultrasound scan: 32 4/7 (15 2/7-39 2/7) / 32 1/7 (17 1/7-33 6/7)
Ethnicity (%)

White (hon-Hispanic): 53 / 50

Hispanic: 26 / 19
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Black: 9/9

Asian 9 /7

Other (including mixed race): 2/15

Prior Cesarean delivery (%)

0:5/21

1:50/47

2:21/19

3+:24/13

Placenta previa (%)

Major placenta previa (placenta over 0s): 76 / 36
Marginal placenta previa (2 cm or less from os): 17 /15
Cesarean delivery scar and major placenta previa: 71/ 23
Previous uterine surgery (%)

Evacuation of retained products of conception: 31/ 19
Myomectomy: 5/ 6

Transcervical resection of fibroids: 2/ 2

Endometrial ablation: 2/0

Assisted reproductive technology ( %): 7/ 2

Setting: NR, UK and USA

Index tests

Device: RAB4-8-D 3D/4D curved array abdominal transducer (4-
8,5 MHZz) on a Volusion ES8. static, transabdominal three-
dimensional power Doppler ultrasound.

Procedure: Patients underwent diagnostic imaging according to
the local unit protocol. In addition, static, transabdominal three-
dimensional power Doppler ultrasound scan were examined
offline by a blinded observer. The ultrasound volumes of the
placental bed were obtained according to a predefined protocol
with the participant in a semirecumbentposition and a full bladder
Criteria: The largest area of confluent three-dimensional power
Doppler signal (Area of Confluence "Acon") at the uteroplacental
interface was measured and compared.

Rater: All the static volumes were opened in 4D View and
examined by one operator. images were coded (deidentified) and
the analysis was conducted blinded to pregnancy outcome.

Target condition and
reference standard(s)

The presence and severity of abnormally invasive placentation
were assessed at delivery according to their clinical grading
system by an attending obstetrician who had seen more than 10
cases of abnormally invasive placenta and from histopathology
results in which histerectomy was performed. All histopathology
was undertaken by senior pathologists in each unit who have
special expertise in placentology.

Clinical Grading System:

1 At cesarean or vaginal delivery: complete placental separation
at third stage; not abnormally invasive placenta

2 At cesarean delivery or laparotomy: no placental tissue seen
invaded through the serosal surface of the uterus; only partial
separation with synthetic oxytocin and gentle controlled cord

traction, manual removal of placenta required for
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remaining tissue AND parts of placenta thought to be abnormally
adherent by a senior, experienced clinician

At vaginal delivery; manual removal of placenta required AND
parts of placenta thought to be abnormally adherent by

a senior, experienced clinician

3 At cesarean delivery or laparotomy: no placental tissue seen
invaded through the serosal surface of the uterus; no signs of
any separation with synthetic oxytocin and gentle controlled cord
traction, manual removal of placenta required AND the whole
placental bed thought to be abnormally adherent by a senior,
experienced clinician

At vaginal delivery: manual removal of placenta required AND the
whole placental bed thought to be abnormally adherent by a
senior, experienced clinician

4 At cesarean delivery or laparotomy: placental tissue seen to
have invaded through the serosal surface of the uterus but NOT
passing into any surrounding structures (including the posterior
wall of the urinary bladder); a clear surgical plane can be
identified between the bladder and uterus to allow nontraumatic
reflection of the urinary bladder at hysterectomy

5 At cesarean delivery or laparotomy: placental tissue seen to
have invaded through the serosal surface of the uterus AND
invaded into the urinary bladder ONLY (consequently, a clear
surgical plane cannot be identified between the bladder and
uterus to allow nontraumatic reflection of the urinary bladder at
hysterectomy)

6 At cesarean delivery or laparotomy: placental tissue seen to
have invaded through the serosal surface of the uterus AND
invaded into the pelvic side wall or any organ other than the
urinary bladder, with or without invasion into the urinary bladder

Flow and timing

Two were lost to follow-up, one was excluded for an incomplete
scan of the uteroplacental interface, and one was excluded
because the woman was unable to fill her bladder sufficiently to
adequately visualize the uterovesical interface.

Women in the abnormal invasive placenta group had two weeks
in median between ultrasound and delivery (with histopathology),
women in the not abnormal invasive placenta group had five
weeks in median between ultrasound and delivery (with
histopathology). median gestation for all included scans was 32
weeks. There was no difference in the gestational age at
ultrasonography for the women diagnosed with abnormally
invasive placenta (median 32 1/7 weeks of gestation, range 17
1/7-33 6/7 weeks of gestation) and those without abnormally
invasive placenta (32 4/7 weeks of gestation, range 15 2/7 - 39
2/7 weeks of gestation)

ICU: intensive care unit; NR: not reported; SD: standard deviation;
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Daney de Marcillac 2016

Patient Sampling

Cohort-design, potential cases of placenta accreta (patients with
an anterior placenta praevia with history of scarred uterus).
Recruitment period: 01.2010 - 12.2014

Patient characteristics
and setting

Inclusion criteria: Women with either placenta previa or
placenta accreta

Patient characteristics Cases placenta accreta/Controls
placenta non-accreta:

Age (mean; SD): 34.3; 2/ 29; 3.8

Gravidity (mean; SD): 3.92; 1.0/ 2.31; 1.43

Parity (mean; SD): 2.31;1.4/1.6; 1.5

Number of previous Cesarean delivery (mean, SD): 2.15; 1.4/
2.2;1.8

Scarred uterus (%): 100/ 100

Previous Currettage (%): 8 / 22

Low-lying placenta (%): 100 / 67

Normal placenta (%): 0/ 33.3

Setting: Level 3 Maternity Unit, Strasbourg, France

Index tests

The patients that were suspected to have a placenta accreta
through ultrasound were assessed by 2 experienced
sonographers using 2D and color doppler ultrasound with a
Voluson E8 General Electrics ultrasound system. Systematically,
when they found signs towards risk of having a placenta acreta
but even when no signs pointed towards a placenta accreta
diagnosis, an MRI was used as a second step. They used
Ultrafast spin echo sequences T2 HASTE, short T1 inversion
recovery STIR which allowed to limit signal from fats, 3D TSE
and TFI turbo spin echo. Interpretation was done with one single
radiologic experiment.

Criteria:

Ultrasound - various hypoechogenic placental lacunae

- Anormal placental vascularization

- loss of the retroplacental hypoechoic clear zone

- bladder wall irregularity

MRI: - myometrial interface/placental lobe with bulging in
myometrium (loss of its piriform)

- intraplacental bands on T2-weighted images

- intraplacental vascularization

- heterogenous placenta

- bulging of the placenta into the inner orifice

- bladder wall irregularity

Target condition and
reference standard(s)

The diagnosis of placenta accreta were confirmed through
histology of a piece taken from hysterectomy in case of
hemostatic hysterectomy or clinically in case of succesful
conservative treatment

Flow and timing

NR
Index test were performed once they were referred to the
maternity center with suspicion of placental disorder. Diagnosis
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at delivery. Clinical or histopathologic diagnosis of placenta
accreta. All patients were included except one person which was
lost to follow-up due to missing data on birth and final indec test
results.

HASTE: Half Fourier Acquisition Single Shot Turbo Spin Echo; MRI: magnetic resonance imaging; NR: not reported; SD:
standard deviation; STIR: Short tau inversion recovery; TSE: Turbo-Spin-Echo

Dwyer 2008

Patient Sampling

Cohort design design. Retrospective searches using databases
and codes from the International Classification of Diseases, Ninth
Revision, for placenta previa, placenta accreta, cesarean delivery
with placental abnormalities, and cesarean hysterectomy were
performed at each institution.ldentified patients who underwent
both prenatal transabdominal sonography and MRI to evaluate
for suspected diagnosis of placenta accreta.

Recruitment period: 2001 — 2006.

Patient characteristics
and setting

Sample size: 32

Inclusion criteria: Women who were clinically at high risk for
placenta accreta because of suspicious sonographic (2 centres);
patients with sonographic findings suspicious for placenta
accreta (1 centre)

Placenta previa (%): 66

Prior uterine surgery (%): 81

Placenta previa and prior uterine surgery (%): 47

Diagnosis of placenta accreta clinically at delivery, by pathologic
examination, or both (n): 15

Placenta location (%):

Anterior: 44

Posterior: 38

Lateral: 3

Central: 41

Correct / incorrect / inconclusive sonographic and MRI findings
for diagnosing Placenta Accreta (%):

Sonography: 69/ 16 /16

MRI: 59/ 16/ 25

Setting: Stanford University, University of Washington and Sinai
medical centers, USA

Index tests

Device and procedure: At Stanford University, examinations
were performed on Acuson Sequoia ultrasound systems. The
entire placental volume was imaged in the transverse and
longitudinal planes with a 4- or 6-MHz curved array transducer.
At Mount Sinai, examinations were performed on a Voluson 730
Expert system using a 5-MHz transducer or ATL HDI 3500
system using a 4-MHz transducer. At the University of
Washington, examinations were performed with an iU22 system
using a C5-2 MHz curved array transducer.

Magnetic Resonance Imaging Without Gadolinium—At Stanford
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University and the University of Washington, MRI was performed
on a 1.5-T whole-body MRI scanner. The maternal pelvis was
imaged in the axial, coronal, and sagittal planes with an 8-
channel phased array cardiac coil. After a 3-plane localizing
scan, T1l-weighted fast gradient echo sequences were acquired
in the sagittal, coronal, and axial planes through the maternal
abdomen with repetition/echo times of 165/2.5 milliseconds, a flip
angle of 90°, a 384 x 192 data matrix, and a slice thickness of 5
mm. The field of view was usually 38 cm but was occasionally
increased to optimize for the uterine size. T2-weighted single-
shot fast spin echo sequences were acquired in the axial,
sagittal, and coronal planes with repetition/echo times of
6000/160 milliseconds, a 288 x 224 data matrix, a slice thickness
of 5 mm, and a typical field of view 38 cm. Intravenous
gadolinium was not used in any of the MRI studies. At Mount
Sinai, MRI was performed on a 1.5-T whole-body MRI scanner.
Details were identical to those described above, except that a 6-
channel body matrix coil was used. T2-weighted sequences used
a 256 x 218 data matrix and a slice thickness of 6mm. T1-
weighted sequences were acquired at the attending physician's
discretion.

Sonography with gray scale and color Doppler imaging was
performed by registered sonographers and by a perinatologist or
radiologist.

Criteria: Doppler findings that were considered suggestive of
placenta accreta included loss of the retroplacental hypoechoic
clear zone, loss of the bladder wall-uterine interface, presence of
placental lacunae (vascular spaces), and presence of
hypervascularity of the interface between the uterine serosa and
the bladder wall on color Doppler imaging. MRI findings
considered suggestive of placenta accreta included ocal thinning
or absence of the myometrium at the site of placental
implantation, a nodularinterface between the placenta and the
uterus, a mass effect of the placenta on the uterus causing an
outer bulge, heterogeneous signal intensity within the placenta,
dark intraplacental bands on T2-weighted images, and loss of the
tissue plane between the placenta and bladder wall. For both
sonography and MR, if the report concluded low or no probability
of placenta accreta, the findings were considered negative.

A second analysis designating studies as correct, incorrect, or
inconclusive was done. Examples of studies designated
inconclusive included the following: (1) a study in which a single
nonspecific feature of placenta accreta was seen on imaging, but
the overall study was thought to have low probability; and (2) a
study that was limited by poor quality.

Rater: Sonograms and MRIs were read by an attending
perinatologist or radiologist (all fellowship trained) at the original
institution. Reports were retrospectively reviewed by the senior
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authors, with more than 5 years of experience, at the
coordinating center.

Target condition and
reference standard(s)

Maternal delivery records and delivery databases were reviewed
for delivery outcomes. Placenta accreta was defined by clinical
criteria at the time of delivery and by pathologic diagnosis. If
pathologic findings were not available, then placenta accreta was
defined by clinical criteria alone, including an adherent placenta
and maternal hemorrhage.

Flow and timing

Pathologic findings were not available for patient 2 because
hysterectomy was not performed. For patients 6 and 12,
pathologic findings were not available in the database. For
patient 15, the pathologic findings were inconclusive because the
uterine specimen was fragmented.

MHz: Megaherz; MRI: Magnetic resonance imaging

Masselli 2008

Patient Sampling

Cohort-design. Patients with diagnosis of placenta previa and at
least one previous cesarean section were referred to the clinic for
detailed color Doppler and MRI.Fifty women for whom complete
information was available regarding clinical and pathological
diagnosis were included in this study.

Recruitment period: 03.2006 - 06.2007

Patient characteristics
and setting

Sample size: 50

Inclusion criteria: Women in the third trimester of pregnancy
with a diagnosis of placenta previa and at least one previous CS
Patient characteristics:

Age (years, mean; range): 31; 22-38

Clinical and pathological confirmation of PAD (n): 12
Gestational Age at diagnosis (weeks, mean; range): 30; 20-37
Clinical findings and pathology reports (n):

Placenta accreta: 7

Placenta increta: 2

Placenta percreta: 3

Total hysterectomy (n): 7

Setting: NR, Italy

Index tests

Device: Gray-scale B-mode sonography was used to screen the
placental tissue in a systematic fashion and in addition
superimposed color Doppler flow. Magnetic resonance scans
were performed on a Siemens Magnetom Avanto 1.5-T scanner
equipped with high-performance gradients and phase array coils
Procedure: In the absence of normal subplacental venous
complex or in the presence of placental sonolucent lakes and/or
irregularities of the bladder uterine serosa assessment of the
placenta was completed using superimposed color Doppler flow.
Doppler power settings were at the level approved for fetal use.
Patients were supine, with their feet entering the magnet bore

first to minimize feelings of claustrophobia. All US Doppler and
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MR exams were obtained with a partially full bladder.

Following a localizer scan, sagittal, axial and coronal half-Fourier
acquisition with single-shot turbo spin echo (HASTE) (min/90.0
repetition time, ms/echo time, ms), (256x224 matrix, 4-mm
thickness with no gap, echo train length of 94, receiver bandwidth
of 62.50 kHz) were acquired during breath-hold. Next, sagittal,
coronal and axial true fast-imaging with steady-state precession
(True FISP) (3.5/1.8 repetition time, ms/echo time, ms), 256x224
matrix, one signal acquired, 5-mm thickness with no gap, 50 flip
angle, receiver bandwidth of 125 kHz were acquired. Finally, a
sagittal T1 three-dimensional (3D) volume interpolated breath-
hold examination (VIBE) (4.2/2/15 repetition time, ms/echo time,
ms/inversion time, ms), 256x224 matrix, one signal acquired,
2.5-mm thickness with no intersection gap, 12 flip angle, receiver
bandwidth of 62.50 kHz was acquired. Breath-holding by the
mother was utilized to minimize respiratory motion artifact.
Criteria: The levels of placental invasion determined by US
Doppler and MRI were labelled: 0, for absence of invasion; A, for
accreta; | for, increta; P, for percreta.

According to the previous topographic characterization of
Palacios et al., sagittal images obtained through MRI allow the
division of anterior placenta invasion into two sectors, delimited
by a plane perpendicular to the center of the so-called upper
bladder axis. The uterine sectors bordering the upper and lower
posterior bladder wall were called S1 and S2, respectively .

For the case of different grades of placenta penetration and
combined S1 and S2 invasions, the score was assigned
according to the highest percentage of invasion.

After this first analysis, a second interpretation was performed by
the same two reviewers, who reached a consensus in evaluating
both the degree of invasion and the topographic evaluation of
invasion.

Rater: Two reviewers, blinded to results of US and pathologic
examinations

Target condition and
reference standard(s)

The final degree of placental penetration and its specific
topography were compared in the operating room according to
clinical and anatomical criteria. Placenta was considered accreta
if firmly attached to the endometrium and showing a non-self-
controlled bleeding when detached, increta when requiring
surgical curettage to remove invasive tissue deeply implanted in
the myometrium and percreta when extending through the
myometrium into the neighbouring organs. A true negative was
defined as an uncomplicated placental removal without excessive
bleeding after cesarean delivery. All true positive diagnoses, as
well as false-positive and negative diagnoses, were confirmed by
pathologic examination (hysterectomy, curettings, or fragments of
myometrium adherent to the placenta). The diagnosis of placenta

accreta required that the anchoring villi directly abut the
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myometrium: invasive trophoblastic cells were evidenced with the
Giemsa staining.

Flow and timing

Fifty women for whom complete information was available (from
56 who were referred) regarding clinical and pathological
diagnosis were included in this study. The mean gestational age
at diagnosis with MRI/US was 30 weeks, with a range of 20-37
weeks

CS: cesarean section; HASTE: Half Fourier Acquisition Single Shot Turbo Spin Echo; kHz: kilohertz MRI: magnetic resonance

imaging; ms: millisecond; NR: not reported; PAD: placental adhesive disorder US: ultrasound VIBE: Volume Interpolated

Breathhold Examination

Rac 2016

Patient Sampling

Cohort design. retrospective review of the obstetric ultrasound
database for patients with a history of prior cesarean delivery
who had placenta previa or low-lying placenta diagnosed on
third-trimester sonography.

Recruitment period: 09.1997 - 10.2011.

Patient characteristics
and setting

Sample size: 39 (analysed)

Inclusion criteria: Women with a phistory of prior cesarean
delivery who had placenta previa or low-lying placenta diagnosed
on third-trimester. From this group, only those women with a first-
trimester sonographic examination during the same pregnancy
and who delivered at our institution were included in the study.
Characteristics of Patients With Invasion / Without Invasion
at Delivery

Age (years, mean; SD): 31.4; 5.6/ 30.9;4.8

Race (%)

Black: 0/ 8

White 0/ 4

Hispanic: 100 / 88

Other: 0/0

Gravidity (mean; SD): 4.3;1.6/3.8;1.4

Parity (mean; SD): 2.7;1.1/2.2; 1.3

Cesareans (mean; SD): 2.36; 0.74 / 1.32; 0.48

1 (%): 7/68

2 (%): 57132

3 or more (%): 36 /0

Prior dilation and curettage (%): 14 / 20

Gestational age at 1st-trimester sonography, (weeks, mean; SD):
8.3;2.2/9.8; 2.7

Transvaginal sonography (%): 79 / 40

Indication for 1st-trimester sonography (%):

Bleeding: 64 / 44

Pain: 7/ 16

Gestational age assessment: 21/ 28

Other: 7/12

Gestational age at 3rd-trimester sonography (week, mean;SD):
35.5;2./36.7;2.3
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Delivery Outcomes

Gestational age at delivery (week, mean; SD): 35.5;2.3/ 36.7;2.3
Indication for delivery (%):

Scheduled delivery: 50 / 44

Labor: 29/ 24

Bleeding: 21/ 36

Other: 7/ 12

Estimated blood loss (ml, first quartile, third quartile): 2750 (2000,
4625) / 1500 (1000, 2000)

Anterior placentation (%): 52/ 93

Degree of Invasion (%):

Accreta: 86 /0

Increta: 7/0

Percreta: 7/0

Setting: University of Texas Southwestern Medical Center, USA

Index tests

As routine first-trimester imaging was not standardly performed at
our institution during the study period, all sonographic
examinations were performed for clinical indications.

Criteria: Sonographic parameters assessed included distance
from the inferior border of the gestational sac to the external
cervical os, location of the decidua basalis, presence of anechoic
areas, uterine-bladder interface irregularity, and smallest
myometrial thickness (<9mm), defined as the smallest distance
from the anterior trophoblastic border of the gestational sac to the
uterine serosa.

Color Doppler parameters were not assessed because color
Doppler sonography was not a standard part of first-trimester
imaging during the study period.

Rater: Images were obtained by certified registered diagnostic
medical sonographers, and digitally stored first-trimester
transvaginal images were reviewed by a single investigator, who
was blinded to both pregnancy outcomes and sonographic
reports. If transvaginal imaging was not performed,
transabdominal images were reviewed.

Target condition and
reference standard(s)

Placental invasion was established if placenta accreta, increta, or
percreta was diagnosed after a standardized histologic
examination of the cesarean or hysterectomy specimen by our
pathology department.

Flow and timing

See above (gestational age at first trimester sonography and
gestational age at delivery), gestational age at first-trimester
screening (invasion/no invasion, week, mean;SD) 8.3; 2. 2/ 9.8;
2.7

SD: standard deviation
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Riteau 2014

Patient Sampling

Cohort-design, medical records of all patients referred for
suspected placenta accreta to two university hospitals. Women
who had been investigated by both ultrasound and prenatal MRI.
Recruitment period: 01.2001 - 05.2012

Patient characteristics
and setting

Sample size: 42

Patient characteristics

Age (in years, mean; SD): 34;4.7
Gravidity (mean; SD): 4.2; 2.3

Parity (mean; SD): 2.1;1.5

Previous cesarean delivery (%): 88
Gestational age at the time of diagnosis by ultrasonography (in
weeks, mean): 28.7

Gestational age at the time of MRI (in weeks, mean): 30.8
Placental insertion (%)

Previa: 76,2

Low-lying: 11,9

Non-low-lying: 11.9

Final diagnosis (%)

Placenta accreta / increta: 38

Placenta Percreta: 24

Non-adherent placenta: 38

Surgical management at delivery
Vaginal: 2

cesarean delivery: 40

Setting: Two university hospitals, France

Index tests

Device: IU 22 system and the GE Voluson 730 or E8 with 4-9
MHz or 5-9 MHz transabdominal transducers, and 3—9 MHz and
4—-8 MHz endovaginal transducers. MRI was performed with a
1.5 Tesla scanner .

Procedure: Ultrasound and MRI were performed by obstetricians
or radiologists experienced in abnormal adherent placenta. The
MRI protocols were similar in both hospitals and included T1-
weighted sequences in the sagittal and axial planes, single-shot
fast spin-echo T2-weighted MR sequences (HASTE, single shot
TSE) and true fast imaging with steady-state precession
(TrueFISP, FIESTA) in the axial, sagittal and coronal planes. 7
MRI scans were done after intravenous injection of gadolinium, 6
were MR diffusion-weighted imaging. No fetal sedation was used.
Rater: Ultrasound images and MRI were blindly reassessed by 2
raters with more than 5 years of experience in the evaluation of
placentation disorders. They were blinded to the patient’s
diagnosis and were asked to score features previously described
in the literature as useful for predicting placental invasion.

Target condition and
reference standard(s)

Placenta accreta was defined by clinical criteria at the time of
delivery and by pathologic findings. The placenta was considered
normal if it was easily removed during cesarean delivery without

any bleeding complications. Ideally, the standard of reference for
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the diagnosis of abnormal adherent placenta is confirmation of
the final histology after hysterectomy has been performed. If
pathologic examination was not available, the diagnosis was
based on clinical information provided at the time of delivery and
surgery. The placenta was considered as accreta when the
delivery was impossible and as percreta when it was evident that
the placenta had reached the uterine serosa or the adjacent
organs.

Flow and timing

Pathologic examination was not performed in 10 cases because
of conservative treatment and in 5 cases because delivery was
complete and no postpartum haemorrhage occurred (the five
placentas were considered normal).Average gestational age at
the time of diagnosis by ultrasonography (in weeks) 28. 7.
Average gestational age at the time of MRI (in weeks) 30.8

HASTE: Half Fourier Acquisition Single Shot Turbo Spin Echo; MHz: Megaherz; MRI: magnetic resonance imaging; SD:

standard deviation; TSE: Turbo-spin-echo

Warshak 2006

Patient Sampling

Cohort-design, pregnant women from the obstetric and radiologic
databases.
Recruitment period: 01.2000 - 06.2005

Patient characteristics
and setting

Sample size: 453 (analysed)

Inclusion criteria: Patients with a diagnosis of placenta previa,
low-lying placenta with a previous cesarean delivery, or
myomectomy and those referred for pelvic MRI because of
suspicious or inconclusive findings for placenta accreta on
previous ultrasound examination.

Exclusion criteria: incomplete information regarding clinical
(gestational age at the time of diagnosis, previous uterine
surgery, parity, clinical findings at the time of surgery, and
pathologic diagnosis )and pathologic diagnosis

Patient characteristics

Gestational age at diagnosis (weeks, mean; range): 25; 11-37
Clinical characteristics of women with false positives on
ultrasonography

Age (y) / Gravidity / Parity / Prior CD / Ultrasound findings / MRI
findings / GA at delivery (wk) / Delivery findings / operative EBL
(mL) / pathology findings

1.29/3/2/1/Previa with heterogeneity / negative / 38 /
uncomplicated CD / 900 / mature placenta

2.31/3/1/0/ Previa with hypoechoic areas / negative / 37 /
uncomplicated CD / 800 / matureplacenta

3.41/3/2/2/ Previa suspicious for PA / negative / 36 / classic
CD / 1200 / Negative for placenta accreta

4.23/5/ 2/ 2/ Anterior placenta with multiple lakes / negative /
39/ classic CD / 1800 / mature placenta
5.39/3/2/0/Heterogenous anterior placenta / negative / 38 /

72




SVD / 350 / mature placenta

6.34/5/2/2]/Previa, irregular placenta, no well-defined border
/ negative / 32 / uncomplicated CD / 1000 / immature placenta
7.33/6/5/ 2/ Heterogenous previa with multiple lakes /
negative / 39 / uncomplicated CD / 1000 / mature placenta
8.31/8/7/2/ Previa suspicious for accreta / negative / 39 /
uncomplicated / 800 / mature placenta

9.24/3/2/2/Marginal previa, PA cannot be excluded /
negative / 21 / Dilation and evacuation for multiple anomalies /
400 / immature placenta

10. 30/ 6/ 3/ 2/ Anterior placenta, suspicious for PA / Negative /
39/ SVD, Postpartum hemorrhage / 1200 / mature placenta
11.31/1/0/0/ Posterior placenta with lakes / Negative / 39 /
SVD / 400 / mature placenta

12.29/4/ 1/ 1/ Posterior placenta with hypoechoic area /
Negative / 40 / SVD / 350 / mature placenta

13.38/5/2/2/ Previa suspicious for PA / negative / 39 /
Uncomplicated CD / 1000 / mature placenta

14.27/1/0/0/ Fundal placenta with increased vascularity, PA
cannot be excluded / Negative / 40 / SVD / 500 / Mature placenta
15.37/1/0/0/ Previa with increased vascularity / No MRI / 39
/ Uncomplicated CD / 900 / No evidence of PA

16. 26/ 4/ 3/ 2/ Anterior with possible PA/No MRI/ 39/
Uncomplicated CD / 900 / Mature placenta

Clinical characteristics of women with false negatives on
ultrasonography

Age (y) / Gravidity / Parity / Prior CD / Ultrasound findings / MRI
findings / GA at delivery (wk) / Delivery findings / operative EBL
(mL) / pathology findings

17.43/3/0/0/ Marginal previa/ None / 40/ CD to
hysterectomy / 3100 / PA

18.38/2/0/0/Complete previa/ None / 37 / CD, placenta
notably adherent to the uterus / 2000 / PA

19.41/3/1/ 1/ Anterior placenta / None / 39 / Elective repeat
CD/1000/PA

20.32/412/ 2/ Complete previa/ None/ 28/ CD to
hysterectomy / 2500 / Focal PA in lower uterine segment
21.29/6/2/0/ Fundal placenta / None / 40 / SVD with densely
adherent placenta, D&C / 1500 / PA with pale villous tissue
associated with myometrium

22.28/1/0/0/ Low-lying placenta / None / 40 / Uncomplicated
CD /1000 / Small focus of PA

23.34/2/1/1/Posterior placenta / None / 36 / CD to
hysterectomy / 1500 / PA

24.36/5/ 414/ Previa/ None/ 35/ Planned cesarean
hysterectomy / 750 / PA

25.36/1/0/ Myomectomy / Posterior placenta / Negative / 36 /
Cesarean hysterectomy / 2500 / PA
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Setting: University Center, USA

Index tests

Device: Grayscale and color Doppler ultrasonography. Siemens
Sonoline Elegra and GE Voluson 730 with 3.5- or 5-MHz
curvilinear, sector, and endovaginal transducers.

Procedure: Pelvic ultrasonography scans were performed by
registered sonographers using both grayscale and color Doppler
ultrasonography, and perinatal or radiological faculty interpreted
all studies.

Criteria: The ultrasound findings considered to be consistent
with placenta accreta included: 1) obliteration of the bladder wall—
uterine interface with loss of the hypoechoic retroplacental
myometrial zone; 2) adjacent placental sonolucent spaces; and
3) increased vascularity proximate to the bladder wall by color
Doppler. An ultrasound study was considered to be positive if the
final interpretation included findings suggestive of, or conclusive
for, placenta accreta. All studies considered to be suggestive but
not conclusive underwent MRI evaluation.

Target condition and
reference standard(s)

Pathology databases were searched to verify the presence or
absence of placenta accreta A clinical diagnosis of placenta
accreta was made when the placenta was found to be adherent
to the myometrium and difficult to remove and when hemorrhage
ensued after attempts at placental delivery. All pathological
specimens were reviewed by one of the authors (K.B.). The
diagnosis of placenta accreta required that the anchoring villi
directly abut the myometrium, without any intervening decidua
basalis. The absence of decidual cells confirmed the diagnosis.
The Gomori silver technigue was employed to verify the nature of
the basal cells by identifying decidual stromal cells possessing a
distinctly silver-positive cell membrane, which is absent from the
invasive extracellular trophoblastic cells. All true positive, as well
as false positive and negative diagnoses were confirmed by
pathologic examination (hysterectomy, curettings, or fragments of
myometrium adherent to the placenta). A true negative was
defined as an uncomplicated placental removal without excessive
bleeding after vaginal or cesarean delivery.

Flow and timing

The mean GA at diagnosis was 25.0 weeks

CD: cesarean delivery; EBL: estimated blood loss; HASTE: Half Fourier Acquisition Single Shot Turbo Spin Echo; GA:
gestational age; MRI: magnetic resonance imaging; ms: millisecond; PA: placenta accreta; VIBE: Volume Interpolated

Breathhold Examination; wk: week

Warshak 2006 Part 2 MRI

Patient Sampling

Warshak 2006, MRI as add on test, supporting the suspicion of
placenta accreta.

Cohort-design, pregnant women from the obstetric and radiologic
databases. All ultrasound studies considered to be suggestive
but not conclusive underwent MRI evaluation.

Recruitment period: 01.2000 - 06.2005

74



Patient characteristics
and setting

Sample size: 40 (analysed)

Inclusion criteris: MRI because of suspicious or inconclusive
findings for placenta accreta on previous ultrasound examination.
Gestational age at MRI (weeks, mean; range): 28; 18-37
Clinical Characteristics of Women With False Negative
Magnetic Resonance Images

Age(y) / Gravidity / Parity / Prior CD / US Findings / MRI Findings
/ GA at delivery (wk) / Delivery Findings / EBL (mL) / Pathology
1.36/1/0/Myomectomy / Posterior placenta / Negative / 36 /
Cesarean hysterectomy / 2500 / PA

2.221412]2/ Anterior placenta, PA strongly suspected /
Negative / 34 / Planned cesarean hysterectomy / 850 / PA
3.39/9/8/4/Previa, suspect PA / Negative / 34 / Planned
cesarean hysterectomy / 1700 / Small focus of PA

Setting: University Center, USA

Index tests

Device: Magnetic resonance imaging scans were performed on
a Siemens Magnetom Symphony 1.5 Tesla scanner equipped
with high-performance gradients and phase-array coils.
Procedure: Patients were placed on the scan table headfirst in
whatever position they found most comfortable or turned toward
a left lateral decubitus position. Following a localizer scan, true
patient sagittal and coronal scan series were acquired using the
Half-fourier Acquisition with Single shot Turbo spin Echo
(HASTE) with an effective echo-time of 90 ms in continuous 8-
mm thickness slices covering the entire abdomen and pelvis.
Additional HASTE sequences were then acquired to cover the
entire placenta in three orthogonal planes, followed by selected
oblique planes that are perpendicular to the placentauterine
interface that is suspected. The HASTE sequence acquires
sequential single slices rather than the full volume, where each
image is acquired in a subsecond to freeze fetal motion.
Additionally, two T1-weighted gradient echo turbo—flash
sequences were then acquired orthogonal to each other and
perpendicular to the suspect placenta-uterine interface to assess
the outer uterine margin and acquire T1 and T2 signal
characteristics of uterine, placenta, and parametrial tissues. The
HASTE and T1-weighted scans are rapid and required
intermittent breathholding to minimize patient motion artifacts. If
the appearance of the placenta was suspect for placenta accreta,
a dynamic gadolinium-enhanced MR series was then acquired
perpendicular to the plane of the placenta-uterine interface
suspected of being abnormal. The dynamic series is a Volume
Interpolated Breathhold Examination (VIBE) acquired in the
arterial phase and then again in the venous and equilibrium
phases over the identical slices. This sequence is a 3D
acquisition that used interpolated echoes and rapid fat-
suppression where each series is acquired during a single
breath-hold. The dose of gadolinium used was up to 0.1 mM/kg.
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Criteria: appearance of the placenta on the precontrast
examination 1) thickened dark nodular contour of the placenta-
uterine interface with extensions of the dark bands within the
placenta; 2) mass effect of the placenta on the uterus causing an
outer bulge; 3) heterogeneous placental signal on the T2-
weighted HASTE sequences with large placental lakes or
vessels. Assessment of the integrity of cervix, myometrium,
bladder, and parametrial structures was also evaluated. The
gadolinium-enhanced images acquired in the arterial phase
defined the location of the outer placental surface relative to the
myometrium, which was enhanced on the later sequences, and
were used in all cases suspected to have placenta accreta. This
confirmed the presence of deep invasion.

Rater: A radiologist with MR expertise monitored the entire study
and guided the imaging work-up as is done with real-time
ultrasound imaging. All studies were interpreted by the same
radiologist (R.F.M.).

Target condition and
reference standard(s)

Pathology databases were searched to verify the presence or
absence of placenta accreta A clinical diagnosis of placenta
accreta was made when the placenta was found to be adherent
to the myometrium and difficult to remove and when hemorrhage
ensued after attempts at placental delivery. All pathological
specimens were reviewed by one of the authors (K.B.). The
diagnosis of placenta accreta required that the anchoring villi
directly abut the myometrium, without any intervening decidua
basalis. The absence of decidual cells confirmed the diagnosis.
The Gomori silver technique was employed to verify the nature of
the basal cells by identifying decidual stromal cells possessing a
distinctly silver-positive cell membrane, which is absent from the
invasive extracellular trophoblastic cells. All true positive, as well
as false positive and negative diagnoses were confirmed by
pathologic examination (hysterectomy, curettings, or fragments of
myometrium adherent to the placenta). A true negative was
defined as an uncomplicated placental removal without excessive
bleeding after vaginal or cesarean delivery.

Flow and timing

Mean GA at diagnosis was 28 weeks. Two women were included
but did not tolerate the procedure and did not complete the study

CD: cesarean delivery; EBL: estimated blood loss GA: Gestational age; HASTE: Half Fourier Acquisition Single Shot Turbo

Spin Echo; MRI: magnetic resonance imaging; PA: placenta accreta; US: ultrasound; VIBE: Volume Interpolated Breathhold

Examination; wk: weeks; y: years;

Wong 2008

Patient Sampling

Cohort design. Women were referred from January 2004 to
December 2006 The sonograms were reviewed retrospectively
Recruitment period: 2004 — 2005 and prospectively in 2006

Patient characteristics
and setting

Sample size: 66
Inclusion criteria: exclusion of placenta accreta because of the
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presence of risk factors including placenta previa, previous
cesarean section, previous dilatation and curettage or
miscarriage, previous myomectomy, previous manual removal of
placenta, or previous placenta accreta

Patient characteristics accreta/non-accreta

Age (mean; SD): 33.3;5.6/33.9; 5.7

Gravidity (mean; SD): 3.9; 1.6 /3.3 ; 1.8

Parity (mean; SD): 2.4;1.1/1.3;1.3

Gestational age at diagnosis (week, mean; SD): 27.1; 9.6 / 32;
3.4

Setting: NR, New Zealand

Index tests

Device: 5—2-MHz curvedarray transducer and/or a 12-5-MHz
linear-array transducer were used for transabdominal
examination, whereas an 8-4-MHz endovaginal probe was used
for transvaginal sonography. Gray-scale imaging was performed
in all women. Color and/ or power Doppler sonography was used
to evaluate any suspicious area as described previously.
Criteria: the presence or absence of the following criteria on
gray-scale imaging: obliteration of the retroplacental clear space
(including focal obliteration); interruption of interface between the
posterior bladder wall and the uterus; presence of focal exophytic
mass with same echogenicity as the placenta beyond the uterine
serosa; placental lacunae; smallest myometrial thickness
adjacent to the placenta <1 mm; and disruption of the placental—
uterine wall interface. The criteria on color or power Doppler
imaging included: increased subplacental vascularity (by
comparing the vascularity in the subplacental area to that in the
adjacent non-subplacental area); flow in the placental lacunae;
hypervascularity of the bladder—uterine serosa interface; vessels
extending from the placenta to

the bladder; vessels bridging the placenta and uterine margin (or
serosa); and vessels crossing the sites of interface disruption.

A cutoff value of the composite score was selected (cutoff value
of 40)

Rater: The sonograms were reviewed by 2 reviewers

Target condition and
reference standard(s)

Hospital records were reviewed in all cases and information was
collected on the delivery and postnatal course. Histological or
clinical confirmation.

Flow and timing

Seventy-three women were identified with our inclusion criteria.
Seven were lost to follow-up and were thus excluded from the
study Gestational age at diagnosis (weeks, mean; SD) 27.1; 9.6
(accreta), 32; 3.4 (no accreta)

MHz: megahertz; NR: not reported; SD: standard deviation
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Frage 2

Chantraine 2013

Methods

Study type: Cohort study
Setting: Multicenter Study (country NR)
Recruitement period: 1998-2011

Participants

Intervention/Control (prenatal/Intrapartum diagnosis)
Characteristics:

n=40/26

Age (in years, median, range): 31 (26-42) / 29 (23-35)

Gravidity (median, range): 3 (2-12) / 3 (2-7)

Parity (median, range): 2 (1-8) /2 (1-3)

Gestational age at diagnosis (in weeks, median, range): 31 (14-
37) / 36 (25-40)

Gestational age at delivery (in weeks, median, range): 36 (19-38)
/ 36 (25-40)

Previous CS (number, median, range): 32 (1-3) / 10 (1-2)
Previous uterine curettages (number of dilatation and curretage,
median, range): 18 (1-4) / 11 (1-3)

Exclusion criteria: Women with simple placenta accreta
(Anchoring villi are attached to the myometrium (as opposed to
only the decidua); requires manual removal of curettage to fully
retrieve the placenta, but placenta can be removed completely
without the need for further procedures)

Drop outs: NR

Interventions

Prognostic factor

Prenatal diagnosis (recognized before the onset of labor or
cesarean delivery, suspected cases, confirmed by ultrasound)
Reference category

diagnosis at time of delivery or CS

Outcomes

Maternal

Maternal mortality, hysterectomy, bleeding needing transfusion,
infections, uterine artery embolization, fetal mortality (intra-
abdominal bleeding)

Neonatal

fetal death, gestational age at delivery

CS: cesarean section; NR: not reported

Clouqueur 2008

Methods

Study type: Cohort study
Setting: High-level maternity unit, France
Recruitement period: 1996-2006

Participants

Inclusion criteria: Cases of placenta accreta (including accreta,
increata or percreta) detected with pathologic analysis (in case of
radiologic or clinic suspicion) and one case which was
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successfully treated conservatively.

Intervention/Control (prenatal diagnosis/without prenatal
diagnosis)

Characteristics:

n=6/15

Age (in years, mean; SD): 33.8; 2.4/ 32.9; 5.0

Gravidity (mean; SD): 4.5;2.9/4.1; 1.5

Parity (mean; SD): 2.8; 0.7/ 3.1; 1.0

Gestational age at delivery (in weeks, mean; SD): 32.2; 3.1/
36.5; 3.7

At least one previous CS (%): 100/ 66.7

Anteroir curettage (all in %): 44

CS for delivery (%): 100/ 80

Planned CS for placenta accreta with mounted embolization

probes(%): 83/0

Drop outs: NR

Interventions

Prognostic factor

Antenatal diagnosis (suspected cases by ultrasound and partly
by MRI)

Reference category

diagnosis at time of delivery or CS

Outcomes

Maternal
Mortality, hysterectomy, estimated bleeding, needing blood
transfusion

CS: cesarean section; MRI: magnetic resonance imaging; NR: not reported; SD: standard deviation

Hall 2014

Methods

Study type: Cohort study
Setting: Practices
Recruitment period: 01.01.2005 -31.12.2012

Participants

Inclusion criteria: pathology-proven placentas
accretalincreta/percreta

from a single tertiary center

Intervention/Control (prenatal/Intrapartum diagnosis)
Characteristics:

n=19/16

Maternal Age (years, mean; SD): 32.8; 6.1/ 33.5; 6.3
Caucasion (%): 89.5/88.2

Parity (%)

0:5.3/47.1

1:31.6/11.8

>=2:63.2/41.2

Singleton (%): 94.7 / 88.2

Prior Cesarean (%)

0:10.5/76.5

1:36.8/17.6

80




>=2:52.6/5.9

Cesarean to conception interval (months)
<12:47.41/0

12-24:10.5/0

>24:31.6/23.5

mean; SD: 22.8; 21.4/ 108; 7.6

Prior uterine surgery (other than CS) (%): 42.1/52.9
Year delivered (%)

2005-2008: 42.1/35.3
2009-2012:57.9/64.7

Smoker (%): 15.8/29.4

IVF conception (%) 0/ 29.4

Placentation (%)

Accreta: 47.4/70.6

Increta: 15.8/17.6

Percreta: 36.8/11.8

Drop Outs: NR

Interventions

Prognostic test

Diagnosis prenatally (physician’s interpretation in the final report
regarding the presence or absence of an accreta was used to
categorize the accreta as prenatally diagnosed by ultrasound or
not.)

Management of prenatally diagnosed accretas included
cesarean delivery, typically scheduled between 35 and 37 weeks
based on the patient’s clinical status. Four units of packed red
blood cells and a cell saver were available in the main operating
room. Blood bank was aware of the scheduled surgery and
prepared to activate a massive transfusion protocol

Reference category

Prenatally undiagnosed cases (14 of 17 had an ultrasound but
were undetected)

Outcomes

Maternal

estimated blood loss, transfusion (> 4 units red cells), length of
stay, intensive care unit (ICU) admission, ICU length of stay,
operative injury

Neonatal

ICU admission, ICU length of stay, 5-minute Apgar scores <7

CS: cesarean section; ICU: intensive care unit; IVF: in vitro fertilization; NR: not reported; SD: standard deviation

Sofiah 2009

Methods

Study type: Cohort study
Setting: Mater Mothers’ Hospital Brisbane, Australia
Recruitment period: 1993-2005

Participants

inclusion criteria: patients who had hysterectomy following
vaginal or cesarean section deliveries
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Charasteristics of all patients with placenta accreta:
n: 27/13

Age (mean): 35

Age > 35 years (%): 44.7

Age < 25 years (%): 5.3

Gravidity (mean): 9

Parity (mean): 4.5

Number of previous CS (mean): 1.6

One or more previous CS (%): 35

Number of previous curettage (mean): 1.07

one ore more previous curettages (%): 25

coexisting placenta praevia(%): 77.5

nulliparous (%): 7.5

Gestational age at delivery (weeks, mean): 35
gestation at first suspected diagnosis (weeks) (mean): 28.3
Elective CS: 16

Emergency CS: 21

Drop Outs: NR

Interventions

Prognostic test

diagnosis prenatally (suspicions or ultrasonographic confirmed
diagnosis)

Reference category

diagnosis at delivery (no ultrasound scan done, no antenatal
suspicion not confirmed diagnosis)

Outcomes

Maternal

estimated blood loss, CS
Neonatal

gestational age at delivery

CS: cesarean section; NR: not reported

Tikkanen 2011

Methods

Study type: Cohort study

Setting: Department of Obstetrics and Gynecology, University
Central Hospital, Helsinki, Finland

Recruitment period: 1998 - 2010

Participants

Inclusion criteria: women with a diagnosis of placenta accreta
Intervention / Control (antenatal diagnosis / intrapartum
diagnosis)

Characteristics

n: 24/20

Age (mean; SD): 34.2; 3.6 / 32.7; 5.9

>=35 (years, %): 33/ 35

Gravidity (%)

1:0/25

>=2:100/75

Parity (%)
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0:0/45

>=1:100/55

Uterine malformation (%): 13/5
History of prior curettage (%)

1:42 /45

>=2:58/55

History of CS (%)

0:13/55

>=1:88/45

History of placenta previa (%): 8/ 0
History of manual extraction of placenta (%): 29 /5
Other uterine surgery (%): 8/5
Drop Outs: NR

Interventions

Prognostic test

Diagnosis prenatally with ultrasound and confirmation by MRI.
For those women with antenatal diagnosis of placenta accreta,
the elective cesarean section was mostly scheduled at the 35th
or 36th gestational weeks. Diagnostic cystoscopy was performed
if placenta percreta invading or compressing the bladder was
suspected. Ureteral stents were placed in proven cases with
placenta percreta invading or compressing the bladder. A
multidisciplinary team, including a perinatologist, a gynecologic
oncologist, an anesthesiologist, an interventional radiologist, a
neonatologist and, in some cases, a urologist,was involved at
delivery. Internal iliac artery catheterswere placed preoperatively
and the balloons inflated after the baby was delivered by
classical cesarean incision. If placental removal by gentle
manipulation failed, the uterine incision was closed and cesarean
hysterectomy performed.

Reference category

intrapartum diagnosed cases (not identified with ultrasound)

Outcomes

Maternal

hysterectomy, CS, estimated blood loss, operative complications
(urinary tract injury, bleeding, hematoma, infection) length of
stay,

Neonatal

gestational age at delivery

CS: cesarean section; MRI: magnetic resonance imaging; NR: not reported; SD: standard deviation

Wong 2008

Methods

Study type: Cohort study
Setting: Wellington Hospital, Wellington, New Zealand
Recruitment period: 01.01.2000-31.12.2006

Participants

Intervention / Control (antenatal diagnosis / intrapartum
diagnosis)
Characteristics
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n=7/9

Age (years, mean; SD): 33.6; 3.7/ 34.7; 4.8
Gravidity (mean; SD): 3.9; 1.3/4.8; 1.9
Parity (mean; SD): 2.9; 1.3/4.8; 1.9

No. of previous CS

0:1/3

1:1/5

>1:5/1

No. of previous curretage

0:7/3

1:0/2

>1:0/4

No. of previous manual removal of placenta
0:6/7

1:0/2

>1:1/0

Previous history of placenta accreta (n): 1/1
placenta previa in current pregnancy (n): 6/5
Drop Outs: NR

Interventions

Prognostic test

antenatal diagnosed cases by ultrasound and/or MRI
Reference category

intrapartum diagnosed cases

Outcomes

Maternal:

estimated blood loss, hysterectomy, infection, ICU admission,
Length of stay,

Neonatal:

gestational age at delivery

CS: cesarean section; ICU: intensive care unit; MRI: magnetic resonance imaging; NR: not reported; SD: standard deviation
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Appendix E: Ergebnisse Frage 2

1 Prenatal diagnosis vs. intrapartal diagnosis

Outcome or Studies ||Participants||Statistical Method Effect Estimate

Subgroup

1.1 Maternal mortality |2 87 Risk Ratio (M-H, Not estimable
Random, 95% CI)

1.2 Cesarean Section |5 207 Risk Ratio (M-H, 1.39 [0.99, 1.96]
Random, 95% CI)

1.3 Maternal 4 133 Risk Ratio (M-H, 0.69 [0.56, 0.85]

hysterectomy Random, 95% CI)

1.4 Maternal bleeding |3 123 Risk Ratio (M-H, 0.82[0.58, 1.16]

needing transfusion Random, 95% CI)

1.5 Maternal estimated ||5 157 Mean Difference (IV, -1.08 [-2.34, 0.17]

blood loss, liter Random, 95% CI)

1.6 Maternal admission|(3 118 Risk Ratio (M-H, 0.491[0.17, 1.39]

to the ICU Random, 95% CI)

1.7 Maternal ICU 1 36 Mean Difference (IV, -1.30 [-3.61, 1.01]

length of stay, days Random, 95% CI)

1.8 Maternal length of ||3 96 Mean Difference (IV, 0.28 [-0.91, 1.47]

stay, days Random, 95% CI)

1.9 Maternal postnatal |3 126 Risk Ratio (M-H, 1.31[0.39, 4.41]

infections Random, 95% CI)

1.10 Maternal uterine |2 110 Risk Ratio (M-H, 2.45[0.48, 12.63]

artery embolization Random, 95% CI)

1.11 Maternal 2 80 Risk Ratio (M-H, 2.23[1.02, 4.89]

operative complications Random, 95% CI)

1.12 Gestational age at||5 205 Mean Difference (IV, -0.10 [-1.86, 1.66]

birth, weeks Random, 95% CI)

1.13 Fetal death 1 66 Risk Ratio (M-H, 0.22[0.01, 5.19]
Random, 95% CI)

1.14 Neonatal Apgar ||1 39 Risk Ratio (M-H, 0.48 [0.05, 4.82]

score <7 Random, 95% CI)
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1.15 Neonatal NICU 61 Risk Ratio (M-H, 1.74[0.58, 5.20]
admission Random, 95% CI)
1.16 Neonatal NICU 39 Mean Difference (IV, -3.30 [-10.02, 3.42]

length of stay, days

Random, 95% CI)
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Appendix F: Liste der unverdffentlichten Studien
FRATELLI

https://clinicaltrials.gov/ct2/show/record/NCT02442518?term=placenta+AND+%28diagnosis+
OR+prognosis%29&rank=1

University clinic, TOURS

https://clinicaltrials.gov/ct2/show/NCT02302573?term=placenta+AND+%28diagnosis+OR+pr
00gnosis%29&rank=8
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Appendix G: Liste der ausgeschlossenen Volltexte
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