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RESUMO
Introdução: O acretismo placentário está entre as principais causas de morbilidade e mortalidade materna, sendo provável que a sua 
prevalência venha a aumentar. O risco é máximo em casos de placenta prévia sobre cicatriz de cesariana. Existem poucos estudos 
sobre esta realidade em Portugal. O objetivo deste estudo foi rever os casos de acretismo placentário sobre cicatriz de cesariana 
prévia, ocorridos ao longo da última década num centro terciário português.
Material e Métodos: Estudo retrospetivo, transversal, com dados recolhidos de bases de dados hospitalares; foram incluídos apenas 
casos com confirmação histopatológica de acretismo placentário.
Resultados: Foram diagnosticados 15 casos durante o período do estudo (prevalência 0,6 / 1000). Todos os casos foram diagnostica-
dos durante a gravidez. Em todos os casos foi realizada cesariana; 13 foram agendadas com base numa abordagem multidisciplinar, 
e duas foram emergentes. Em 12 casos foi realizada histerectomia total ou subtotal. Não se registaram casos de mortalidade materna 
ou neonatal. O estudo histopatológico confirmou nove casos de placenta acreta, três de placenta increta e três de placenta percreta.
Discussão: O diagnóstico pré-natal precoce é fundamental para um planeamento multidisciplinar que permita reduzir a potencial 
morbilidade e mortalidade e garantir melhores desfechos obstétricos.
Conclusão: Esta série de casos de acretismo placentário sobre cicatriz de cesariana relata a realidade de um centro de assistência 
perinatal terciário em Portugal, no qual não se registou mortalidade materna ou neonatal ao longo da última década; esta situação é 
atribuível ao diagnóstico pré-natal eficiente e à abordagem coordenada por uma equipa multidisciplinar.
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ABSTRACT
Introduction: Placenta accreta spectrum disorders are among the leading causes of maternal morbidity and mortality and their preva-
lence is likely to increase in the future. The risk of placenta accreta spectrum disorders is highest in cases of placenta previa overlying 
a previous cesarean section scar. Few studies have evaluated placenta accreta spectrum disorders in Portugal. The aim of this study 
was to review the cases of placenta accreta spectrum overlying a cesarean section scar managed in a Portuguese tertiary center over 
the last decade.
Material and Methods: Retrospective, cross-sectional study, with data collected from hospital databases. Only cases with histopatho-
logical confirmation of placenta accreta spectrum were included.
Results: During the study period, 15 cases of placenta accreta spectrum overlying a cesarean section scar were diagnosed (preva-
lence 0.6/1000). All cases were diagnosed antenatally. A transverse cesarean section was present in all cases; 13 were managed by 
a scheduled multidisciplinary approach, while two required emergent management. Total or subtotal hysterectomy was performed in 
12 cases. There were no cases of maternal or neonatal death. Histopathological evaluation confirmed nine cases of placenta accreta, 
three cases of placenta increta and three cases of placenta percreta.
Discussion: Early antenatal diagnosis is important for a programmed multidisciplinary management of these cases, which may reduce 
potential morbidity and mortality and ensure better obstetric outcomes. 
Conclusion: This case series of placenta accreta spectrum overlying a cesarean section scar reports the reality of a tertiary-care 
perinatal center in Portugal, in which no maternal or neonatal mortality due to placenta accreta spectrum was registered over the last 
decade; this may be attributed to prenatal diagnosis and a coordinated multidisciplinary team approach.
Keywords: Placenta Diseases; Placenta Accreta; Portugal

INTRODUCTION
 First described eighty years ago, the term placenta ac-
creta was defined as a clinical-pathological condition in 
which the placenta fails to separate partially or totally from 
the uterine wall.1,2 It is now generally accepted that placenta 
accreta results from a defect in the endometrium-myometri-
al interface, typically at the site of a previous hysterotomy, 
which leads to a failure of normal decidualization and deep 
infiltration of placental villous tissue in the exposed and 
scarred myometrium upon trophoblastic invasion.3 

 The International Federation of Gynecology and Obstet-
rics (FIGO) published new consensus guidelines proposing 
a new standardized terminology, with adoption of the term 
‘placenta accreta spectrum’ (PAS) disorders to describe dif-
ferent pathological forms of placentation, which covers all 
possible combination of depths and lateral extension of vil-
lous invasiveness.1,2 Recently published FIGO guidelines 
proposed a new classification of placenta accreta spec-
trum disorders.1 Depending on the depth of trophoblast 
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invasion into the myometrium, different subtypes can be 
distinguished. Grade 1: abnormally adherent placenta (pla-
centa adherenta or creta) refers to cases of extended areas 
of absent decidua between villous tissue and myometrium 
with placental villi attached directly to the superficial myo-
metrium. Grade 2: abnormally invasive placenta (increta), 
refers to cases with placental villi within the muscular fibers 
and sometimes in the lumen of the deep uterine vasculature 
(radial or arcuate arteries). Grade 3: abnormally invasive 
placenta (percreta), subdivides into three categories: grade 
3a) limited to the uterine serosa, grade 3b) with urinary 
bladder invasion and grade 3c) with invasion of other pelvic 
tissue/organs.6 More invasive degrees of placentation prob-
ably result from a more extensive scarring.7 
 PAS disorders are among the leading causes of ma-
ternal morbidity and mortality, and may be associated with 
massive obstetric hemorrhage, which leads to secondary 
complications including coagulopathy, disseminated intra-
vascular coagulation (DIC), hemorrhagic shock, multiple 
organ dysfunction syndrome (MODS), need for postpartum 
hysterectomy, admission to Intensive Care unit (ICU) and 
death.3,8,9 Over the past decades, cesarean section (CS) 
rates have risen steadily all over the world and this was mir-
rored by a ten-fold increase in the incidence of PAS.10 More 
than 90% of women presenting with PAS had at least one 
prior CS.5,10 Prior cesarean delivery is the main risk factor 
for PAS and this risk is increased with higher numbers of 
previous CS; the second major risk factor for PAS is pla-
centa previa (placenta that partially or completely covers 
the cervical os), and the overall risk is highest when both 
factors are present and placenta previa overlays a prior CS 
scar.11

 PAS is currently the main reason for post-cesarean and 
peripartum hysterectomy, accounting for approximately a 
third of all cases.12,13 It is also an important cause of mater-
nal morbidity, with mortality rates reaching 6% - 7% in some 
series.14

 There are few studies demonstrating the reality of pla-
centa accreta spectrum disorders in Portugal, although 
these are probably underdiagnosed antenatally. The objec-
tive of this study was to examine the cases of PAS overly-
ing a previous cesarean scar that occurred in our institu-
tion over the last 10 years, to describe the characteristics of 
these women, as well as the diagnosis and management of 
this condition and both maternal and perinatal outcomes.

MATERIAL AND METHODS
 A retrospective study was carried out, including only 
cases of PAS overlying a cesarean scar diagnosed at our 
institution, a tertiary perinatal care center, between 2009 
and 2018. Cases were identified using cross-reference from 
different databases (Astraia®, Sectra®, ICD-9 coding), with 
combinations of keywords (‘placenta accreta’, ‘placenta cre-
ta’, ‘placenta increta’, ‘placenta percreta’, ‘placenta previa’, 
‘low-lying placenta’ and ‘postpartum hemorrhage’). All cas-
es with histopathological confirmation of PAS, either in the 
placenta or in the hysterectomy specimen, were included in 

the study and each case was classified as placenta accreta, 
increta or percreta, depending on the depth of myometrial 
invasion according to the conclusion of the pathology re-
port. Medical records of all eligible women and newborns 
were analyzed and data was extracted and entered into a 
web-based data system. Extracted data included: demo-
graphic characteristics; details of obstetric history; risk fac-
tors for PAS (placenta previa, prior CS and its number, pre-
vious uterine surgeries or previous PAS); gestational age at 
the time of diagnosis; reasons for hospitalization and ges-
tational age at delivery. Furthermore, data were collected to 
ascertain the agreement rate between the ultrasound (US) 
or magnetic resonance imaging (MRI) diagnosis versus the 
final histopathological diagnosis concerning the grade of 
accretism. All information about intrapartum and postpar-
tum events, including previous placement of ureteral stents 
and/or placement of intra-arterial balloons, operative and 
hospitalization times, and maternal and neonatal outcomes 
(until hospital discharge) were also collected. Descriptive 
analyses were used to report the frequency of adverse out-
comes. Maternal outcomes included: ICU admission, need 
for transfusional support, including massive transfusion (10 
or more units of red cells),14 coagulopathy, shock, MODS, 
iatrogenic injury of other organs or need for reoperation 
within seven days. Neonatal outcomes recorded included 
gestational age at delivery, weight at birth, Apgar score and 
need for hospitalization in neonatal ICU. 
 Data was extracted from an anonymous retrospective 
database; under these circumstances, at the time of data 
collection, it was not required to request any specific ap-
proval by the ethics committee.

RESULTS
 Between 2009 and 2018 we documented 15 cases of 
placenta accreta overlying a caesarean section scar, from a 
total of 23 707 births - a prevalence of 0.6 cases per 1000 
deliveries, over the 10-year study period. We excluded a 
case of anencephaly associated with placenta increta di-
agnosed at 21 weeks of gestation from this series (as an 
outlier) in which surgery (hysterectomy with bilateral sal-
pingectomy) was performed at 24 weeks of gestation.
 The mean maternal age was 36.8 years [27 - 42 years; 
interquartile range (IQR) 34.5 - 40.5] and approximately 
three quarters of women diagnosed with PAS were older 
than 35 years. Regarding obstetric history, there was a me-
dian parity of two (IQR 1 - 2). At least one previous cesarean 
section had been performed in all cases, with its number 
ranging from one to three. One woman with a previous CS 
had a history of placenta accreta in the previous pregnancy. 
All cases presented with placenta previa (13 complete and 
two partial placenta previa cases). As for other risk factors, 
there were three cases with history of previous uterine cu-
rettage and one case of previous hysteroscopy. No cases of 
uterine surgeries were registered. Other risk factors as well 
as basic characteristics of the population are summarized in 
Table 1.
 All pregnancies had a thorough surveillance: there were 
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two cases of hematological conditions diagnosed during the 
current pregnancy (one case of anemia and one of throm-
bocytopenia) and three cases of gestational diabetes. All 
were singleton pregnancies. Assessment of fetal conditions 
allowed the identification of one case of complex cardiac 
malformation, one case of interventricular communication 
and one case of a small for gestational age fetus.
 All PAS cases were diagnosed antenatally by ultra-
sound, on average at 26 weeks of gestation [Δ: 20 - 36, 
IQR 22 - 31]. Regarding evaluation of placental invasion by 
US versus MRI, diagnosis of placenta accreta was made in 
three versus eight cases; increta in three versus one case 
and percreta in nine versus six cases. Bladder invasion was 
diagnosed by ultrasound in only one case and confirmed by 
MRI. Delivery occurred on average at 35 weeks of gestation 
[Δ: 28 - 38, IQR 34 - 36.5]; there was only one case of pla-
centa accreta diagnosed at 36 weeks of gestation, whose 
CS was performed at 38 weeks. 
 Due to prenatal diagnosis, hospitalization and cesarean 
delivery were scheduled in all cases; however, six women 
were admitted ahead of schedule due to vaginal bleeding, 
and in two cases an emergent CS was performed due to se-
vere hemorrhage. As for the other 13 scheduled non-emer-
gent CS cases, there was a multidisciplinary approach: 
ureteral catheterization was performed in 10 cases and an 
intra-arterial balloon was placed in the internal iliac arteries 
in four cases.
 A total hysterectomy was performed in nine cases, sub-
total hysterectomy in three cases and partial myometrial re-
section in the remaining three cases. There were two cases 
of bladder invasion, but only one had been diagnosed an-
tenatally. In these cases, a cystotomy was performed with 
removal of the affected area, followed by a cystorrhaphy. 
There was one case of iatrogenic bladder injury during 
an emergent procedure, also solved with cystorrhaphy. 
The mean operative time was two hours and 20 minutes 

(Δ: 1 hour 10 minutes – 3 hours 30 minutes). 
 Maternal and neonatal outcomes are described in Table 
2. Most frequent complications were hemorrhagic shock re-
quiring massive transfusion, disseminated intravascular co-
agulation and anemia. Transfusional support was required 
in 13 cases, with a median of two packed red blood cell 
units (Δ: 1 - 12), 2 g fibrinogen (Δ: 0 - 4) but no platelet 
(Δ: 0 - 3) or fresh frozen plasma units (Δ: 0 - 10). Seven 
women were admitted to the ICU, with a median of five days 
after surgery until discharge. No cases of maternal death 
were recorded, neither of multiple organ failure or need for 
reoperation. The average neonate birthweight was 2502 
g; there were three cases of Apgar score under seven at 
five minutes of life and none at 10 minutes of life. Eleven 
newborns were transferred to an intermediate neonatal 
intensive care unit, mostly due to prematurity associated 
complications; one case of respiratory depression and an-
other of suspected streptococcal infection were registered. 
Two cases with cardiac malformations were transferred to 
pediatric surgery units. There were no cases of neonatal 
death. The pathology report with histopathological study 
of the placentas confirmed nine cases of placenta accreta, 
three cases of placenta increta and three cases of placenta 
percreta. The ultrasound examination correctly diagnosed 
the grade of accretism in a third of cases (n = 5), and this 
percentage increased with MRI to 60% (n = 9). Ultrasound 
and MRI evaluations matched in 10 cases, but only five of 
those were correctly diagnosed according to the histopatho-
logical conclusion. 

DISCUSSION
 This study presents a case series of PAS overlying a 
cesarean section scar diagnosed and managed at a tertiary 
center, in which it was possible to conduct a multidiscipli-
nary preoperative management, resulting in the absence 
of maternal or neonatal mortality. Institutional protocols 
were followed, and cases were managed by a dedicated 
team. These results reinforce that women with antepar-
tum diagnosis of PAS disorders, with or without placenta 

Table 1 – Characteristics of patients with PAS on caesarian scar 
(n = 15) 

Characteristic n (%)

Age, years 

     < 30 2 (13.3)

     30 - 34 2 (13.3)

     ≥ 35 11 (73.3)

Number of prior pregnancies (≥ 20 weeks)

     1 4 (26.7)

     2 5 (33.3)

     3+ 6 (40.0)

Number of prior cesarean deliveries

     1 7 (46.7)

     2 7 (46.7)

     3 1 (6.7)

Gestational age at diagnosis (weeks)* 24 (22 - 31)

Gestational age at delivery (weeks)* 36 (34 - 36.5)
* median (interquartile range)

Table 2 – Maternal and neonatal outcomes (n = 15)

Maternal outcomes n (%)

  ICU admission 7 (46.7)

  Blood product transfused 13 (86.7)

  Massive blood transfusion 2 (13.3)

  Lowest postpartum hemoglobin (g/dL)* 6.9 (6.5 - 8.85)

  Hemorrhagic shock 4 (26.7)

  Disseminated intravascular coagulation 4 (26.7)

Neonatal outcomes n (%)

  Gestational age at delivery (weeks)* 36 (34 - 36.5)

  Neonatal birthweight (g)* 2720 (2363 - 2755)

  Neonatal ICU admission 11 (73.3)

  Apgar Index < 7 at 5 minutes of life 3 (20.0)

  Apgar Index < 7 at 10 minutes of life 0 (0)
* median (interquartile range)
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previa, should be referred and have their delivery scheduled 
in tertiary centers - centers of excellence - with a dedicated 
multidisciplinary team and care plan, thus contributing to 
improved outcomes and reduction of complications.15-19 Al-
though no maternal mortality was registered, we still listed 
significant maternal morbidity. Similar results were reported 
by another tertiary center in Portugal regarding PAS cases; 
in this analysis, all cases of PAS were included, but only 
three cases were associated with a low-lying placenta in 
women with previous CS.20

 Despite the knowledge that surgical risks increase with 
the depth of placental invasion, causing more severe hem-
orrhage, these results emphasize the need for PAS cases to 
be managed in specialized centers, with experienced sur-
geons and a multidisciplinary team.21,22 Choosing the best 
care plan for women with PAS disorders should include 
the discussion of each case by a multidisciplinary team in 
dedicated centers, with capacity to perform complex pelvic 
surgery, logistic support for access to blood products and 
intensive care facilities (both adult and neonatal). However, 
there is still a need for a standardized approach regarding 
diagnosis and management of PAS disorders. Recent stud-
ies found a considerable variation in global PAS practices 
regarding both Obstetricians and Maternal-Fetal Medicine 
specialists.23, 24

 FIGO guidelines describe different approaches regard-
ing conservative and non-conservative management of 
PAS. In terms of conservative management, different tech-
niques have been described, such as: (1) leaving the pla-
centa in situ approach, consisting of leaving the placenta in 
situ and waiting for its complete spontaneous resorption; (2) 
one-step conservative surgery (partial myometrial resection 
followed by immediate uterine reconstruction and blad-
der reinforcement); and (3) the triple-P procedure (sutur-
ing around the accreta area after resection, reconstituting 
the uterine defect).25 Leaving the placenta in situ approach 
might be an option for women who desire to preserve their 
fertility and agree to have a close follow-up in centers with 
ultrasound expertise, although they should be informed 
about the high risk of recurrence of PAS disorders (approxi-
mately 30%), and the fact that there is no consensus re-
garding its management due to  insufficient data.26 
 Alternative conservative surgical procedures, including 
the one-step conservative surgery and the triple-P proce-
dure, might be applied in selected cases where fertility-
preservation is desired. This requires a multidisciplinary 
team with surgical expertise and full capacity to manage 
possible complications. 
 Adjuvant techniques, such as preventive surgical or ra-
diological uterine devascularization, include uterine surgi-
cal devascularization, bilateral uterine or hypogastric artery 
surgical ligation, iliac artery embolization, or balloon occlu-
sion. There is limited evidence supporting the use of these 
adjuvant techniques because of their high risk of complica-
tions. Routine prophylactic placement of balloon catheters 
in the iliac arteries is nowadays controversial; larger studies 
are needed to validate the safety and effectiveness of this 

technique before it can be widely recommended.25,27

 Preoperative placement of ureteric stents for managing 
PAS cases is recommended since it is associated with a 
five-fold risk reduction of urinary tract injuries. During ure-
teric stent placement, cystoscopy can also help to assess 
for bladder invasion in cases of placenta percreta.
 In terms of non-conservative management, FIGO guide-
lines state that total hysterectomy with placenta in situ is 
preferred over subtotal hysterectomy in cases of placenta 
previa increta or percreta. However, in the case of placenta 
percreta with extensive pelvic invasion, a delayed hysterec-
tomy with placenta in situ may be considered.19 
 In this series of PAS with placenta previa, three cases 
were managed through a conservative approach, with par-
tial myometrial resection, while peripartum hysterectomy 
(nine total and three subtotal) was performed in most cas-
es. There were no records of the estimated blood loss with 
each of these approaches.
 It is estimated that PAS disorders remain undiagnosed 
prenatally in half to two-thirds of cases.16,28 In a recent re-
view from a Portuguese tertiary center, less than 10% of 
cases were diagnosed antenatally.20 Recognition of women 
at risk of PAS disorders is crucial in order to improve the ac-
curacy of prenatal diagnosis, thus allowing these cases to 
be managed at dedicated centers, with consequent reduc-
tion of maternal mortality and morbidity. According to a me-
ta-analysis from D’Antonio et al which included 23 studies 
and 3707 pregnancies at risk for PAS, the performance of 
ultrasound in diagnosing PAS disorders is excellent, with a 
sensitivity of 91% and a specificity of 97%.29 A more recent 
meta-analysis from Jauniaux et al, which included pregnan-
cies presenting with placenta previa or low-lying placenta 
and one or more prior cesarean deliveries, identified 328 
(8.4%) cases of placenta previa accreta out of which 298 
(90.9%) were diagnosed prenatally by ultrasound.30 In this 
study, all cases were diagnosed by ultrasound either during 
the second or the third trimester. MRI has been increas-
ingly used for prenatal diagnosis of PAS disorders. A meta-
analysis found that prenatal MRI is highly accurate, with 
94% sensitivity and 84% specificity, and concluded that 
ultrasound and MRI have comparable predictive accuracy, 
although MRI was superior at predicting the depth and to-
pography of placental invasion.31 The importance of a thor-
ough evaluation by an ultrasound expert in all cases with 
placenta previa and previous cesarean scar to rule out PAS 
disorders must be emphasized. 
 Recent FIGO and American College of Obstetrics and 
Gynecology (ACOG) guidelines state that ultrasonography 
should be the first line investigation for the diagnosis of PAS 
disorders, while MRI, not being essential for prenatal diag-
nosis, may be useful in evaluating the pelvic extension of 
a placenta percreta or areas difficult to evaluate on ultra-
sound.16,32 Women at greatest risk for placenta accreta are 
those who have myometrial damage caused by an earlier 
cesarean delivery with placenta previa overlying the uterine 
scar, and this risk rises with the number of previous cesar-
ean deliveries.33 In this cohort, all women had at least one 
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previous cesarean delivery and all of them presented with 
placenta previa overlying a previous cesarean section scar. 
Other risk factors for PAS include procedures with potential 
damage to the integrity of the uterine lining, such as uter-
ine curettage, endometrial ablation, hysteroscopic surgery, 
myomectomy, manual delivery of the placenta and uterine 
artery embolization.15,34

 In our study, median gestational age at delivery was 36 
weeks. Although there is insufficient evidence to determine 
the exact optimal age for planned delivery, FIGO guidelines 
suggest that women who are stable with no antepartum 
hemorrhage, rupture of membranes or uterine contractions 
may be considered for planned delivery at 36 – 37 weeks, 
after administration of corticosteroids for lung maturity.19,35,36

 The main limitation of this study consists of the small 
number of cases. Another limitation is the fact that, dur-
ing this ten-year period, protocols regarding management 
of PAS necessarily changed in order to catch up with new 
scientific evidence. Despite these limitations, is important to 
highlight that, although the total number of analyzed cases 
is small, they were all treated in the same center by a dedi-
cated team, following institutional protocols throughout the 
study period. Moreover, and as far as we know, this is one of 
the first Portuguese series concerning cases of PAS overly-
ing a previous CS scar.

CONCLUSION
 The increased incidence of PAS is a direct consequence 
of the increased number of cesarean deliveries worldwide. 
This condition is associated with high levels of maternal and 
neonatal morbidity and mortality. A history of prior caesar-
ean delivery and the presence of placenta previa should 

alert the obstetrics team to the highest risk of PAS. Early 
antenatal diagnosis of this condition is critical for a multidis-
ciplinary planning that may reduce potential morbidity and 
mortality and ensure better maternal and fetal outcomes. A 
scheduled and controlled approach, performed at dedicated 
centers (centers of excellence), significantly reduces mater-
nal morbidity and mortality. This series of 15 cases reports 
the reality of a tertiary perinatal care center in Portugal, in 
which no maternal or neonatal mortality due to PAS was 
registered over the last decade. This is attributed to efficient 
prenatal diagnosis and a coordinated and multidisciplinary 
team approach.
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