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Abstract 
 
Background: Anaesthetic management strategies for Placenta Accreta Spectrum (PAS) 
remain diverse, and literature interpretation is complicated by a range of terminology. The 
International Federation for Gynaecology and Obstetrics (FIGO) published guidance (2018) 
to improve PAS diagnosis and management by standardising definitions. We aimed to map 
the range, clarity and consistency of terminology in literature pertaining to both PAS and 
anaesthesia, and determine whether this changed following FIGO guidance.  
 
Methods: A literature search of four medical databases was performed. Papers included, 
had PAS (or any ‘synonym’) in the title, and mode of anaesthesia in title or abstract. 
Narrative reviews and papers not containing original data, were excluded. Diagnostic terms, 
and evidence supporting their use, were described. 
 
Results: Among identified 680 abstracts, 62 papers were included. Thirty distinct terms 
were used to describe PAS and subtypes. Terminology was clearly defined 46% of the time, 
and used consistently within a paper 47% of the time. Nine papers (15%) provided no 
diagnostic evidence to support terminology used. In 14 (23%) papers published after FIGO 
guidelines, 14 terms were used to describe PAS. Two papers (14%) specified the diagnostic 
criteria used. Six (43%), confirmed diagnoses using pathology. Four (29%) were consistent in 
use of terminology throughout the paper.  
 
Conclusions: Despite international consensus criteria for reporting PAS, in the literature 
pertaining to PAS and anaesthesia, language remains heterogeneous, inconsistent, and 
variably defined. Reporting of PAS should adhere to FIGO criteria to allow unambiguous 
interpretation of work, and generation of evidence that is transferrable into clinical practice.  
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Introduction  
 
Placenta Accreta spectrum (PAS) is the internationally recognised term for the spectrum of 
disorders resulting from abnormal adherence or invasion of placental trophoblast cells into 
the uterine myometrium, due to absence or disruption of the normal decidua basalis.1 
Potential catastrophic peripartum haemorrhage in PAS risks maternal and fetal morbidity 
and mortality. Major haemorrhage is the leading direct cause of maternal mortality 
worldwide,2 and the prevalence of PAS is increasing, as caesarean section rates rise.3,4 
Optimal modes of anaesthesia for PAS cases remain unclear and assessment of this is 
challenging due to the heterogeneity of cases described.  
 
Antenatal diagnosis of suspected PAS is associated with reduced maternal morbidity,5-7 In 
2016, the European Working Group on Abnormally Invasive Placenta, published diagnostic 
descriptors with the aim of promoting clear, standardised, antenatal identification of PAS.8 
The definitive diagnosis is confirmed by direct visualisation at laparotomy and subsequent 
histopathological examination of the junction between the placental villi and myometrium.9 
The International Federation of Gynaecology and Obstetrics (FIGO) has published criteria for 
both clinical and histopathological classification of PAS.10   Structured diagnostic, clinical and 
histopathological classifications for PAS appear to be variably utilised or referenced in 
literature, with a multitude of ‘synonymous’ terminology used to describe both the entire 
spectrum of disease, and to label the specific extent of disease in individuals. Structured 
diagnostic definitions and consistent use of terminology are integral to clear interpretation 
of the literature, and translation of findings (including the optimal mode of anaesthesia) into 
clinical practice. The full extent of this issue within PAS literature has not previously been 
defined.  
 
The dual aims of this scoping review were, firstly, to evaluate the literature pertaining to 
anaesthesia for PAS, to define the range, clarity and consistency of terminology used, and 
diagnostic criteria reported. Secondly, to determine whether literature published following 
the FIGO guidelines on Placenta Accreta Spectrum disorders (Feb 2018),1 has adhered to 
consensus recommendations on PAS reporting.   
 
 
Methods 
 
This Scoping Review is based on the methodological framework described in 2005 by Arksey 
and O’Malley.11 

 
A literature search of four medical databases (MEDLINE, Embase, Cochrane Database of 
Systematic Reviews, Trials and Editorials, Web of Science, [December 2020]) was performed 
(supplementary table 1). Papers included, had PAS (or any ‘synonym’) in the title, and mode 
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of anaesthesia mentioned in title or abstract. Narrative reviews and papers not containing 
original data, were excluded. Screening was carried out by two independent reviewers, and 
any conflicts resolved by a third-party. Data were extracted by a single reviewer. At three 
separate points during the process, a random sample of five papers were independently 
extracted by a second reviewer, and data compared to ensure quality and consistency of 
data extraction.  
 
Terms were characterised as ‘defined’ if the accompanying text made clear exactly what 
they were referring to; either the broad general condition, or a description of a specific 
pathology on the spectrum. Terms were described as being ‘consistent’ if they were then 
used in a similar way throughout the paper (or between different papers). We also recorded 
the diagnostic criteria which was used to justify the use of chosen terms (antenatal imaging, 
intraoperative findings and/or histopathology). 
 
To assess the impact of the FIGO consensus guidelines, data were examined in only those 
studies published greater than six-months after their publication (August 2018 onwards). 
 
 
Results 
 
The literature search yielded 680 results, with 62 papers selected for data extraction 
(Supplementary Fig.1).12-73  
 
Case reports (n=27, 44%) and case series (n=18, 29%) were the most common article types. 
Data were collected retrospectively in 48 (77%) papers, prospectively in eight (13%), with six 
(10%) using a combination. Most papers (n=49, 79%) were published in 2010 or later. 
Anaesthesia was the primary speciality focus of 43 (69%) papers. Characteristics of eligible 
papers are detailed in Table 1. 
 
Diagnostic terminology 
Thirty different terms were used to describe PAS and its subtypes across the 62 papers. 
Terms, frequency of use, and frequency of definition are shown in Table 2. Most terms 
(n=22) were used interchangeably, to describe both the broad spectrum of disease and 
specific pathology or had an unclear use. Placenta Accreta was the most commonly used 
term, appearing in 54 articles (87%) and defined in 23 (43%). Fourteen terms appeared in 
single papers. 
 
Defining the terminology 
Terminology was clearly defined 46% of the time, unclearly or implicitly defined 25% of the 
time and undefined 29% of the time. Of the 14 terms used by single papers, only one was 
clearly defined.  
 
Terminology was used consistently within an individual paper 47% of the time, with unclear 
consistency 28% of the time and inconsistently 24% of the time. Twelve papers used 
multiple terms alluding to the same pathology without clarification or evidence for their 
alternating use.  
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In 11 (18%) papers, the term, placenta accreta was used interchangeably to describe the 
spectrum as a whole and a specific subtype, without clarification. Of the 31 papers that 
either clearly or implicitly defined the term placenta accreta, seven papers did not then 
consistently adhere to that definition.  
 
Evidence for Diagnostic Terminology 
Evidence to support diagnostic terminology used, is summarised in Table 3.  
 
Forty papers (65%) assigned patients diagnostic labels by antenatal investigations only, six 
(10%) by an intraoperative-only diagnosis, and 16 (26%) using both an antenatal and 
intraoperative information. Nine (15%) of these 62 papers did not, however, specify the 
diagnostic evidence used, either antenatal, intraoperative or postoperative, to guide their 
choice of terminology when labelling the extent of disease.  
 
Thirty nine papers (63%), reported how a definitive confirmation of the disease process was 
made. Nineteen (31%) reported using histopathology to confirm the specific diagnosis and 
20 (32%) report confirming diagnoses using intraoperative findings only. Twenty three (37%) 
papers, did not specify any confirmatory evidence beyond the antenatal diagnosis. 
 
Studies published after FIGO consensus guidelines 
Fourteen of the 62 studies (23%) were published six-months or more after the FIGO 
consensus guidelines.1 Fourteen separate terms were used to describe PAS and its subtypes 
across these papers. Antenatal ultrasound was the most commonly used diagnostic 
modality (n=10, 71%), but specific criteria were only stated in two papers. Six (43%) papers 
confirmed diagnoses using pathology (+/- intraoperative findings). Three papers did not 
offer any diagnostic information. 
 
Four of the 14 papers were consistent in their use of terminology throughout. Most 
frequently, terms were either not defined, or defined but used inconsistently or 
interchangeably and without any diagnostic justification. 
 
 
Discussion 
 
In 2018, the FIGO published consensus guidelines on PAS disorders.1 The current study finds 
that PAS remains variably and inconsistently defined and that FIGO criteria have not yet 
been widely adopted into the literature surrounding PAS and anaesthetic practice. We 
believe that this is the first comprehensive review of the extent of the problem in PAS 
reporting, and the first to report on the adoption of the FIGO consensus guidelines. 
 
The range of terminology used within the literature to describe PAS, is highlighted by the 30 
different diagnostic terms included across 62 papers in this scoping review. These terms 
were clearly defined less than half of the time and were only used consistently within an 
article less than half of the time. Clear communication of the nature and extent of disease is 
integral to good delivery planning, which includes patient consent and preparation, for 
example, the likelihood of hysterectomy.  
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The inconsistent use of both terminology and diagnostic criteria within the literature, means 
that drawing definitive conclusions about optimal mode of anaesthesia is challenging. For 
most caesarean sections, it is accepted that RA is preferable to GA, due to a more 
favourable risk profile and improved neonatal outcomes.74,75 However, complex PAS surgery 
may bear little resemblance to a standard caesarean delivery. In these circumstances, both 
GA and RA, used alone, or in combination, may confer benefits.5  
 
This scoping review defines the range, precision and consistency of diagnostic terminology 
used in PAS literature, pertaining to anaesthesia. It adds to the literature in two important 
aspects. Firstly, we believe this to be the first time that the full range and extent of the issue 
has been mapped, highlighting an important problem; the need for all involved specialties 
to adopt clear, standardised criteria, as defined by FIGO, before any consensus on the 
optimal mode of anaesthesia (or many other aspects of management) for women with a 
diagnosis of PAS can be drawn. There is unlikely to be a ‘one size fits all’ answer. Secondly, 
we have demonstrated that despite the excellent work of FIGO, adoption of their 
recommendations appears limited, and so an issue remains with the clarity of PAS reporting 
in scientific literature.  
 
Despite clear guidance, with important clinical rationale, there remains a significant issue 
with the range, clarity, and consistency of terminology when reporting on PAS.  
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Table 1: Baseline characteristics of eligible papers  

 
Characteristic Category Number of papers (%) 

Continent Europe 13 (21) 

North America 26 (42) 

South America 1 (2) 

Asia 19 (31) 

Oceania  3 (5) 

Year of Publication 1982 – 1989 2 (3) 

1990 – 1999  4 (6) 

2000 – 2009  7 (11) 

2010 – 2019  43 (69) 

2020 – present  6 (10) 

Study Site Single centre 59 (95) 

Multicentre  3 (5) 

Type of Study Cohort Study  12 (19) 

Prospective  5 (8) 

Retrospective 2 (3) 

Combination 5 (8) 

Case-Control 1 (2) 

Survey 2 (3) 

Case Series 18 (29) 

Prospective 1 (2) 

Retrospective 17 (27) 

Case Report 27 (44) 

Conference Supplement  2 (3) 

Primary Specialty Focus Anaesthetics 43 (69) 

Obstetrics 4 (7) 

Combination 15 (24) 

Anaesthetic Focus Integral 55 (89) 

Incidental  7 (11) 
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Table 2: Range of diagnostic terminology, showing frequency and definition/clarity of use. 
Values are number (%) 
 
Diagnostic term Papers in which  

term was used 
Papers in which 

term was defined  
Placenta accreta 54 (87) 23 (43) 
Placenta percreta 50 (80) 29 (58) 
Placenta increta 39 (63) 24 (62) 
Abnormal placentation 15 (24) 5 (33) 
Morbidly adherent placenta  8 (13) 3 (38) 
Abnormally invasive placenta 7 (11) 6 (86) 
Placenta accreta vera 5 (8) 5 (100) 
Pernicious placenta praevia 5 (8) 2 (40) 
Invasive placenta 5 (8) 2 (40) 
Abnormal placental attachment  4 (6) 3 (75) 
Placenta accreta spectrum 4 (6) 1 (25) 
Abnormally adherent placenta 4 (6) - 
Placenta accreta/percreta 4 (6) - 
Adherent placenta 3 (5) 1 (33) 
Placenta praevia-accreta 2 (3) - 
Placenta praevia percreta 2 (3) - 
Abnormal placental invasion 1 (2) 1 (100) 
Abnormal placental implantation 1 (2) - 
Abnormally adherent placental implantation 1 (2) - 
Adherent placenta praevia 1 (2) - 
Invasive placenta praevia 1 (2) - 
Morbidly adherent major placenta praevia 1 (2) - 
Morbidly adherent placenta praevia 1 (2) - 
Pernicious placenta accreta 1 (2) - 
Placenta creta 1 (2) - 
Placental invasion anomalies 1 (2) - 
Placenta praevia-increta  1 (2) - 
Placental abnormality 1 (2) - 
Placental anomaly 1 (2) - 
Placental implantation abnormality  1 (2) - 
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Table 3: Evidence given within papers for choice of diagnostic terminology  
 
  
 Diagnostic modality Number of papers (%) 
 
 
Papers reporting 
evidence for an 
antenatal 
diagnosis   

 
Ultrasound Only 

 
23 (37) 

Specified criteria 5 (8) 
Unspecified criteria 18 (29) 

MRI only  2 (3) 

Ultrasound & MRI  19 (31) 
Specified criteria 4 (6) 
Unspecified criteria 15 (24) 

Unclear  3 (5) 

 
Papers reporting 
a definitive 
confirmation of 
diagnosis  

 
Intraoperative findings only 

 
20 (32) 

 
Histopathology 
(+/- intraoperative findings)  

 
19 (31) 
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Supplementary Table 1: Scoping Review search strategy  
 
 
Database Search Terms 
 
 
 
 
 
 
 
 
 
 
MEDLINE 

(“Placenta Accreta”[MeSH term] OR (“abnormal* adj3 invasiv* adj3 
placenta*)[ti,ab] OR (abnormal* adj3 invasiv* adj3 placenta* adj3 
disease*)[ti,ab] OR (invasive* adj3 placenta* adj3 disease*)[ti,ab] OR 
(invasive* adj3 placenta*)[ti,ab] OR (placenta* adj3 accret* adj3 
spectr*)[ti,ab] OR (morbid* adj3 adher* adj3 placenta*)[ti,ab] OR 
(abnormal* adj3 adher* adj3 placenta*)[ti,ab] OR ((accret* OR increta OR 
percreta) adj3 placenta*)[ti,ab] OR (major* adj1 obstetric* adj1 
(hemorrhag* OR haemorrhag*))[ti,ab] OR (obstetric* adj1 (hemorrhag* 
OR haemorrhag*) adj5 placenta*)[ti,ab]) AND ((“anesthetics”[MeSH term] 
OR “anesthetics, combined”[MeSH term] OR “anesthetics, general”[MeSH 
term] “anesthetics, local”[MeSH term] OR “anesthesiology”[MeSH term]) 
OR (anaesthe* OR anesthe*)[ti,ab] OR (general* adj3 (anaesthe* OR 
anesthe*))[ti,ab] OR (region* adj3 (anaesthe* OR anesthe*))[ti,ab] OR 
(spin* adj3 (anaesthe* OR anesthe*))[ti,ab] OR (epidural* adj3 
(anaesthe* OR anesthe*))[ti,ab] OR (combine* adj3 spin* adj3 
epidural*)[ti,ab]) AND (“English language”[Limit] AND “humans”[Limit] 
AND “yr=1982-Current”[Limit]) AND (“Journal Article”[Publication Type] 
OR “Case Reports”[Publication Type] OR “Review”[Publication Type] OR 
“Comparative Study”[Publication Type] OR “Letter”[Publication Type] OR 
“Multicentre Study”[Publication Type] OR “Observational 
Study”[Publication Type] OR “Evaluation Study”[Publication Type] OR 
Randomized Controlled Trial”[Publication Type]  

 
 
 
 
 
 
 
 
Embase 

(“Placenta Accreta”[MeSH term] OR (“abnormal* adj3 invasiv* adj3 
placenta*)[ti,ab] OR (abnormal* adj3 invasiv* adj3 placenta* adj3 
disease*)[ti,ab] OR (invasive* adj3 placenta* adj3 disease*)[ti,ab] OR 
(invasive* adj3 placenta*)[ti,ab] OR (placenta* adj3 accret* adj3 
spectr*)[ti,ab] OR (morbid* adj3 adher* adj3 placenta*)[ti,ab] OR 
(abnormal* adj3 adher* adj3 placenta*)[ti,ab] OR ((accret* OR increta OR 
percreta) adj3 placenta*)[ti,ab] OR (major* adj1 obstetric* adj1 
(hemorrhag* OR haemorrhag*))[ti,ab] OR (obstetric* adj1 (hemorrhag* 
OR haemorrhag*) adj5 placenta*)[ti,ab]) AND ((“epidural 
anesthesia”[MeSH term] OR “obstetric anesthesia”[MeSH term] OR 
“anesthesia”[MeSH term] OR “general anesthesia”[MeSH term] OR 
“regional anesthesia”[MeSH term] OR “spinal anesthesia”[MeSH term]) 
OR (anaesthe* OR anesthe*)[ti,ab] OR (general* adj3 (anaesthe* OR 
anesthe*))[ti,ab] OR (region* adj3 (anaesthe* OR anesthe*))[ti,ab] OR 
(spin* adj3 (anaesthe* OR anesthe*))[ti,ab] OR (epidural* adj3 
(anaesthe* OR anesthe*))[ti,ab] OR (combine* adj3 spin* adj3 
epidural*)[ti,ab]) AND (“human”[Limit] AND “English language”[Limit] 
AND “yr=’1982-Current’”[Limit]) AND (“Article”[Publication Type] OR 
“Review”[Publication Type] OR “Letter”[Publication Type] OR 
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“Editorial”[Publication Type] OR “Note”[Publication Type] OR “Short 
Survey”[Publication Type])  

 
 
 
Cochrane 
Database of 
Systematic 
Reviews, 
Trials and 
Editorials  

(“Placenta Accreta”[MeSH term] OR “Placenta Diseases”[MeSH term] OR 
(abnormal* near invasive* near placenta*)[ti,ab] OR (abnormal* near 
invasive* near placenta* near disease*)[ti,ab] OR (invasive* near 
placenta* near disease*)[ti,ab] OR (invasive* near placenta*)[ti,ab] OR 
(placenta* near accret* near spect*)[ti,ab] OR (morbid* near adher* near 
placenta*)[ti,ab] OR (abnormal* near adher* near placenta*)[ti,ab] OR 
(placenta* near accret*)[ti,ab] OR (placenta* near increta)[ti,ab] OR 
(placenta* near percreta)[ti,ab] OR (major* near obstetric* near 
(hemorrhag* OR haemorrhag*))[ti,ab] OR (obstetric* near (hemorrhag* 
OR haemorrhag*) near placenta*)[ti,ab] AND (“Anesthesia”[MeSH term] 
OR (anaesthe* OR anesthe*)[ti,ab] OR (general* near (anaesthe* OR 
anesthe*))[ti,ab] OR (region* near (anaesthe* OR anesthe*))[ti,ab] OR 
(spin* (anaesthe* OR anesthe*))[ti,ab] OR (epidural* (anaesthe* OR 
anesthe*))[ti,ab] OR (combine* near spin* near epidural*)[ti,ab])  

 
 
 
 
 
 
 
 
 
 
 
Web of 
Science  

(((TI=(abnormal* near invasive* near placenta*) OR AB=(abnormal* near 
invasive* near placenta)) OR ((TI=(abnormal* near invasive* near 
placenta* near disease*) OR AB=(abnormal* near invasive* near 
placenta* near disease*)) OR (TI=(invasive* near placenta* near disease*) 
OR AB=(invasive* near placenta* near disease*)) OR (TI=(invasive* near 
placenta*) OR AB=(invasive* near (placenta*)) OR (TI=(placenta* near 
accret* near spectr*) OR AB=(placenta* near accreta* near spectr*)) OR 
(TI=(morbid* near adher* near placenta*) OR AB=(morbid* near adher* 
near placenta*)) OR (TI=(abnormal* near adher* near placenta*) OR 
AB=(abnormal* near adher* near placenta*)) OR (TI=((accret* OR increta 
OR percreta) near placenta*) OR AB=((accret* OR increta OR percreta) 
near placenta*)) OR (TI=(major* near obstetric* near (hemorrhag* OR 
haemorrhag*)) OR AB=(major* near obstetric* near (hemorrhag* OR 
haemorrhag*))) OR (TI=(obstetric* near (hemorrhag* OR haemorrhag*) 
near placenta*) OR AB=(obstetric* near (hemorrhag* OR haemorrhag*) 
near placenta*))) AND ((TI=(anaesthe* OR anesthe*) OR AB=(anaesthe* 
OR anesthe*)) OR (TI=(general* near (anaesthe* OR anesthe*)) OR 
AB=(general* near (anaesth* OR anesthe*))) OR (TI=(region* near 
(anesthe* OR anaesthe*)) OR AB=(region* near (anaesthe* OR 
anesthe*))) OR (TI=(spin* near (anaesthe* OR anesthe*)) OR AB=(spin* 
near (anaesthe* OR anesthe*))) OR (TI=(epidural* near (anaesthe* OR 
anesthe*)) OR AB=(epidural* near (anaesthe* OR anesthe*))) OR 
(TI=(combine* near spin* near epidural*) OR AB=(combine* near spin* 
near epidural*))) AND “Timespan=1982-2020”[Limit] AND “Search 
language = English”[Limit] m  

  
Results were limited to papers in the English language, pertaining to human subjects and 
from no earlier than 1982, when the first antenatal diagnostic ultrasound of a case of PAS 
was reported.14 
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Supplementary Figure 1: Flow chart showing selection of papers for data extraction 
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