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ABSTRACT 
 

Aim: To determine the diagnostic accuracy and epidemiology of placenta accreta spectrum (PAS) in patients of placenta previa. 
Design: Systematic review. 
Methods: PubMed, Google Scholar, ClinicalTrials.gov and MEDLINE were searched between January1992 and December 2020. 
Studies on placenta previa complicated by PAS diagnosed in a defined obstetric population. This research was carried out using 
standard methods and protocols and keeping in view Newcastle-Ottawa scale for observation and assessment of case study 
along with the difference approved by consensus. The overall diagnostic accuracy of ultrasonographic findings is the main 
outcome of this study, whereas the prevalence of placenta accreta in patients of placenta previa and its incidence among different 
countries all over the world is also described. 
Results: In this review study, about 300 articles were evaluated. More over about 15 prospective and 14 retrospective case 
studies incorporated for assessment having complication with placenta previa and PAS. According to the meta-analysis, a 
significant (p<0.001) heterogeneity was found between case research that evaluate PAS prevalence and incidence in the 
placenta previa cohort. The median prevalence in case of placenta previa along with PAS came out to be 0.113% (IQR 0.048–
0.17).Whereas incidence in females having   placenta previa along with complication of PAS came out to be 11.3% (IQR 7.3–
20.0). The overall median sensitivity of the ultrasound to find cases of placenta accreta spectrum in patients of placenta previa is 
83.33 %( IQR 77.0-94.34) and specificity is 95.9 %( IQR 88.0-98.4). 
Conclusions: The high level of diversity observed in results obtained by diagnostic and qualitative data showed strong emphasis 
should be made on implementation of standard methods and protocols for assessment and diagnosis of pregnancy complication 
like placenta previa, its type and PAS. However, transvaginal and transabdominal ultrasound remains the gold standard 
diagnostic tool for placenta previa and placenta accreta spectrum. 
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INTRODUCTION 
 

One of the medical pathological conditions during obstetric delivery 
is known as placenta accreta that has been liked with higher 
degree of risks of gigantic obstetric hemorrhage. In 1937, this term 
was introduced by researchers Hertig1 and Irving as an abnormal 
attachment of placenta to the walls of uterus (myometrium) as a 
result of lack of decidua basalis. This concept was again described 
by Luke et al2. He redefined it as a spectrum of abnormal adherent 
and invasive disorders of placenta. Now placenta accreta has been 
graded depending upon uterine wall villous penetration with 
abnormally adherent placenta, for example, the villi may attach to 
myometrium without invasion, secondly, the  villi may deeply  
penetrate into the utrine wall (myometrium)   to the uterine serosa, 
and thirdly,  placenta percreta,  in which  the entire uterine serosa 
invaded by villous tissues, most of the time making its way to the 
nearby tissues in pelvic region.3–5  In case of same specimen, the 
different grades of the placenta accreta spectrum (PAS) can exist  
at different degrees, either focal or in extensive form. 
From researches, it was found that from more than last two 
decades one of the highlighted causes of PAS is caesarean 
delivery.6–10 Moreover; in addition to this factor the other main 
contributing factor is to have placenta previa. A cohort study  was  
carried out in USA, observed that females having placenta previa 
and previous delivery via  caesarean are at higher risk of PAS by  
3%, 11%, 40%, 61% and 70%  with respect to first caesarean, 
second caesarean, third caesarean, fourth caesarean  and fifth 
caesarean,  respectively.7 With the aid of  UK Obstetric 
Surveillance System,  an observational research was carried out 
known as national case–control study  that stated that prevalence 
of  PAS shows an increasing trend  from 1.7 per 10,000 births 
overall to 577 per 10,000 births in females having  placenta previa  
as well as prior caesarean delivery.8 

Because of attachment as well as villous tissue invasion into 
myometrium, there is failure of separation of placenta 

spontaneously from the walls of uterus at delivery time.2–4 Manual 
removal of accreta villous tissue at delivery time spontaneously 
aggravates bleeding via uteroplacental circulation.5,11 Massive 
obstetric hemorrhage  can happen due to invasion of villous 
tissues deep inside uterine vasculature of the percreta or increta 
region.4,5 Prenatal identification  and  diagnosis of PAS may result 
in decline in maternal mortality and morbidity and therefore, one of 
the most effective tool in its effective management.12,13 Case 
regarding  placenta increta was firstly reported via ultrasound via 
Tabish et al prenatal diagnosis.14 In current era, with meta-analysis  
and  systematic analysis  of prenatal ultrasound diagnosis of  
pathological condition of placenta previa along with  PAS in female 
patients  with previous history of caesarean, we can achieve an 
accurate diagnosis by 90.9%.15 It  has been observed that in  
countries equipped with modernize screening systems for fetal 
growth and development unluckily,  PAS  still remains 
undiagnosed till the time of birth in few cases.8 ,10 

Worldwide, there has been increased prevalence of placenta 
accrecta observed. The invasive nature of placenta accreta 
induces great impact on health of pregnant women. Those 
pregnant women are marked as high risk candidates with respect 
to delivery complications who have previous history of caesarean 
delivery along with PAS presentation.16 However, their 
epidemiological and diagnostic studies has not been reviewed 
comprehensively yet. In order to provide standardized treatment 
along with latest practice, specialist teams, equipment, blood 
banks and drugs, to women with previous history of placenta 
previa and c-section, epidemiological and diagnostic evaluation is 
important. The main aim of this review is to do analysis and 
assessment of epidemiology and diagnosis with respect to females 
having placenta previa and to analyze different standards that 
were previously used by researchers for accurate diagnosis and 
assessment of placenta previa with PAS before delivery to confirm 
the diagnosis of PAS at the time of delivery. 
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MATERIALS & METHODS 
 

A study was conducted that provided information regarding data 
collection with respect to incidence and prevalence of PAS in 
females suffering placenta previa. In August 1982, Tabish et al14 
performed research for investigating information regarding prenatal 
placenta accerta ultrasound and later it was further researched in 
December 2012. This research work aimed at terms under heading 
such as ‘placenta accreta, abnormally invasive placenta, placenta 
percreta, major placenta previa, and morbidly adherent placenta 
(search strategy in online supplementary data 1). The researches 
made assessment with respect to data analysis and its content. 
Moreover additional relevant research was made from editorials, 
review, websites and journals. All the net results that were 
obtained by various researches were piled up into reference 
database. Moreover, it was ensured that no duplicate copy should 
be made. All these articles were launched in English language. All 
the work disregarded that was not up to the relevant criteria. In text 
form, all the remainders were assessed separately. All the articles 
that were published before January 1992 were not taken into 
account. 

Reviewer undertook the critical quality assessment, as 
difference shall be decided by mutual consensus. The Newcastle-
Ottawa scale studies were used to establish the risk of bias in 
selection (representativeness of the exposed cohort, 
ascertainment of exposure and the demonstration that the 
outcome of interest was not present at the start of the study), 
comparability (evaluation of the cohorts based on the design or 
analysis) and outcome assessment. These included retrospective 
versus prospective studies, single versus multiple institutions 
studies, prenatal ultrasound description of placenta previa and 
PAS, histopathological confirmation of the diagnosis of the PAS 
and corresponding grade of invasiveness and detailed data on 
management and maternal outcomes. 

STATA software (V.15; StataCorp) was utilized for the data 
assessment. According to the Kurtosis analysis distribution of 
values was not normal that’s why estimation made by specific 
study and represented as IQR and median. In order to compile 
data from various studies, a random-effects model was utilized that 
also include variations among studies. General public and patients 
were restricted to show any involvement in case study. 
 

RESULTS 
 

The preliminary search shows 294 records with cross- referencing 
providing an additional six studies, making a total of 300 
theoretically related articles. After segregation of facsimiles and the 
twelve among these not found, total 190 remained. On selection of 
the titles and abstracts, a more 97 were omitted as they were not 
up to mark, remaining 93 articles which were considered for 
review. Furthermore 35 articles were omitted for review containing 
letters (n=14), narrative reviews (n=7) commentaries (n=10), 
conference proceedings (n=2) and repetition of data in another 
study (n=2), remaining 18 studies for the final scrutiny of 
epidemiology and 15 studies for diagnostic accuracy of ultrasound, 
among which 4 were common. 

All authors except two22, 33 reported on the criteria used for 
the prenatal ultrasound diagnosis of placenta previa. Four 
studies23, 25, 31, 35 only included major placenta previa in their cohort 
defined as the placenta completely covering or partially covering 
the internal os of the cervix. The others included both major and 
minor placenta previa. The definition of minor placenta previa 
varied with two studies20, 28 using the placental edge being <2 cm 
from the internal os, two studies using <2 cm32, 34 and two study 
using <4 cm or <5 cm if associated with abnormal fetal 
presentation.17, 19 The gestational age at confirmation of the 
prenatal diagnosis of placenta previa was reported in six studies18–

20, 21, 32, 37and ranged between 21 and 35 weeks and in one study 
the diagnosis of placenta previa was confirmed at birth when the 
placenta was found to be inserted in the lower segment.20 

PAS diagnosis  by aid of ultrasound was documented  in four  case 
researches 25, 27,31,33 along with three case studies also made use 
of MRI for accurate diagnosis.26,34,35 The criteria that was used 
clinically  used for the detection of PAS at  child’s birth were 
documented  by eight case researches 16,17,20,23,27,31,33,36  and it also 
included difficult removal of placenta by doctors from the walls of  
uterus. This scenario required ‘piecemeal removal’ that includes 
excessive and heavy bleeding after delivery of placenta from 
placental bed. One case researcher explained  invasive villous 
tissue presence  at time of  delivery26 and one explained the 
necessity of   suturing  the placental bed.24  Not even a single case 
researcher documented uterus appearance or  any surgical 
discovery at time of caesarean delivery. With the aid of 
histopathological examination, the clinical diagnosis was assured 
in 14 cases 18,21,23,28–34,36,37 along with full assessment via 
microscope was documented in seven case studies. Detailed 
histopathological findings along with explanation were documented 
in eight studies from 18 studies. These studies included placenta 
previa accreta 290 cases that were graded for 168 (58%) as 
placenta adherent, whereas 72 (24.8%) as placenta increta and 50 
(17.2%) as placenta percreta. These studies included a total of 
392,452 pregnancies or births and the prevalence for the different 
grades of placenta previa accreta was 0.04%, 0.02% and 0.01% 
for accreta, increta and percreta, respectively. The meta-analysis 
indicated statistically significant (p<0.001) level of overall 
heterogeneity between study estimates for the prevalence of 
placenta previa, the prevalence of placenta previa with PAS and 
the incidence of PAS in the placenta previa cohort. The difference 
in heterogeneity between prospective versus retrospective studies 
was not statistically significantly different, whereas it was 
significant for the prevalence of placenta previa accreta. Adjusting 
for type of study did not reduce inconsistency between studies. 
The in-between placenta previa major only versus minor and major 
placental previa was not significant for the incidence of PAS in 
patient with placenta previa. 
All authors but four reported on prior surgical history including 
caesarean section, uterine curettage and myomectomy. Data on 
surgical management was available in 12 out of the 18 studies with 
322 out of 451 women presenting with a placenta previa 
complicated by PAS. The median peri-partum hysterectomy rate 
was 70.1% (IQR 49.8–79.9). Data on maternal mortality was 
available in 13 studies and PAS accounted for 4 maternal deaths 
out of 402 (0.99%) cases of placenta previa with PAS. 

We find the median sensitivity and specificity of ultrasound 
as 83.3% (IQR 77-94.34) and 95.9 %(IQR 88.0-98.4) respectively 
for the diagnosis of PAS in patients of placenta previa. Four case-
studies also included MRI for their investigations to compare the 
diagnostic accuracy of ultrasound as well as MRI. These studies 
concluded that MRI can also be used in complementary with 
ultrasound to diagnose such cases as placenta previa and PAS. 
MRI is more accurate for posteriorly or laterally located placenta 
accreta, which can be missed with ultrasonography. One case-
study used cystoscopy alongwith ultrasound diagnosis of PAS just 
before the cesarean, but according to this study, cystoscopy is as 
sensitive and specific as ultrasound. 
 

DISCUSSION 
 

This case research focuses on evaluating the diagnostic accuracy 
of ultrasonography in patients of PAS with placenta previa. 
Secondly it also aimed at evaluation of prevalence and incidence 
of PAS in females having placenta previa.  Females that have 
already previous history of caesarean delivery presenting with low-
lying placenta show greater than 90% PAS cases8,10,16. According 
to meta-analysis there is great heterogeneity found with respect to 
both the prenatal placenta previa diagnosis and PAS diagnosis at 
delivery time.  From all these findings it is clear that international 
standardized protocols should be used clinically in order to cope 
up this complication technically and mind-fully. Moreover more 
training of medical staff should be done with latest guidelines. 
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One of the basic aims of obstetric ultrasound examination is 
to accurately diagnose the location of placenta with respect to the 
uterus. Mid pregnancy ultrasound provides placental location more 
accurately. Initially with the aid of trans-abdominal scan, placenta 
previa was detected. Since development of placenta in cases of 
previa takes place from lower uterine segment, the classification 
was made depending upon its distance between the placental 
lower edge and the internal cervical os of the uterus. The patient 
will have minor placenta previa if the lower edge lying within 2-5cm 
from the lower uterine segment down to the internal os whereas 
major placenta previa said to occur if placenta completely or 
partially covers the cervix.  

More over at times of diagnosis different gestational ages 
were detected. The detection of diagnosis directly affects the 
epidemiology data since 70% cases of minor placenta previa at 
20–23 weeks of pregnancy will be settled by 32–35 weeks. A panel 
of expert doctors from American Institute of  Ultrasound46 has 
ordered to stop using terms such as ‘marginal’ and ‘partial’ and  
recommend to use term ‘placenta previa’ in cases only where 
placenta places with respect to the internal os directly. Low-lying 
placenta is said to occur when the edge of placenta is less than 2 
cm with respect to internal os whereas in case of normal scenario, 
the edge of placenta is greater than 2 cm with respect to the 
internal os. From our case research, it is further verified that there 
is demand of this type of classification in future researches. 
Complete histopathological reports were made for only those 
patients who went under partial myometrial resection or 
hysterectomy. For the confirmation of  accreta placentation, there 
should be no decidua between the myometrium  and  tip of 
anchoring villi.5 Thus, compiling up data on clinical basis that is 
failed to make difference between adherent accreta and  placenta 
retention and using non-diagnostic criteria in regards to  villous 
invasiveness may end up into over diagnosis of the adherent grade 
with respect to PAS, specifically in those cases that represent  
decreased rate of hysterectomy28,36. This whole scenario can well 
describe incidence (11.3%) of placenta previa with PAS and 
prevalence (0.113%) of PAS in females with placenta previa. 

On the whole, results and different strategies  showed 
dissimilarities in final results depending upon prenatal diagnosis 
accuracy, local expertise by doctors and multidisciplinary team 
protocols.53,54 Peripartum hysterectomy was opted by 60%–70%  of  
gynecologists  where there is higher risk of PAS associated with 
caesarean delivery.55,56 In opposite to above approach,  
conservative management was opted by various gynecologists that 
involved radical surgery and considered to be more safer for 
PAS.57 The co-occurance of  placenta previa and PAS  is 
dangerous for both baby and mother as it can cause morbidity and 
mortality. Now days about 70% hysterectomy was opted as 
primary management in cases where patients presented with PAS 
and a placenta previa. From the interstudy, four case 
researches19,21,29,37 had <50%,  peripartum hysterectomy rates, five 
case researches28,31,32,34,36 had rates between 50% and 99% and 
whereas four22,30,35,38 had rates of 100%. The reason of such 
differences might be due to differences in standard protocols, 
expertise by local staff, prenatal diagnosis, assessment, different 
grades of PAS, clinical diagnostic accuracy at the time of baby 
birth and histopathological assessment. 

The main limitations of this review are the quality of the 
published data. Twelve out of 18 studies included in the analysis 
studies were retrospective and there was wide variation in the use 
of different ultrasound criteria for the prenatal diagnosis of placenta 
previa, in the clinical diagnosis of PAS at delivery and the authors 
providing detailed histopathology data to confirm the clinical 
diagnosis. This is hampering the meta-analysis of the clinical 
outcomes in particular the incidence of major hemorrhage at 
delivery and the need and amount of blood transfusion but also the 
choice in management protocols and in particular the use of 
conservative management procedures. We would not, therefore, 
recommend the use of the pooled estimates beyond that of a 

support towards the development of standardized diagnostic 
protocols. 

Four of the total studies have also used MRI for comparison 
of the detection of the PAS in pcases of placenta previa with the 
ultrasonography.36,45,50,61 Rezk et al  compared the sensitivity, 
specificity, PPV and NPV for ultrasound was 94.34%, 91.67%, 
96.15% and 88% in total of 74 patients; whereas he found these 
values for MRI as 96.08%, 87.50%, 94.23% and 91.3%, 
respectively.45 So, the results are comparable. Maher et al did a 
research for comparison and described sensitivity and specificity of 
ultrasound as 95% and 95.5%, whereas 85.7% and 76.9% for MRI 
respectively36, so we can see that diagnostic accuracy of 
ultrasound is comparable to MRI. Ultrasound is cheaper, easily 
available with immediadte reporting and even portable and as 
efficient as MRI. According to these studies, MRI is helpful in 
cases where there is suspicion of accreta in high-risk cases of 
placenta previa or when placenta is located laterally or posteriorly. 

One study done by Yan Liu et al  compared ultrasonography 
with cystoscopy for the detection of PAS and they found that the 
diagnostic accuracy was same for ultrasound and cystoscopy 
according to the results of this study60.  

In case of general population, the incidence of PAS in the 
general population of women giving birth varies widely. A 
systematic review and meta-analysis of the prevalence of placenta 
previa has found evidence, suggestive of regional variations. As 
both conditions are often associated with prior caesarean sections, 
it is likely that national and local caesarean delivery rates, 
expertise in diagnosing both conditions antenatally and access to 
perinatal pathologist to confirm the diagnosis of PAS at birth will 
influence these epidemiology data. There is a need for further 
prospective multi-center studies with participatory methodologies 
involving local service providers and facility management to 
accurately evaluate the consequences of high caesarean sections 
rates on maternal health within a particular population. Within this 
context, accurate epidemiological data on PAS disorders are 
essential in planning screening programs and in making facility for 
the development of centers of excellence for the management of 
this increasingly common complex obstetric condition. While the 
concept of core outcome measures within clinical trials is now well 
recognized and championed, greater efforts are required to 
disseminate this approach in epidemiological research to facilitate 
global estimation and recognition of problems emerging on a 
worldwide scale. Our study supports implementation, in both 
clinical practice and in reporting data on placenta previa accreta in 
the medical literature, of standardized protocols for prenatal 
diagnosis of both placenta previa and PAS, for the clinical 
diagnosis of PAS at birth and for the histopathological confirmation 
examination. 
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