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Introduction: Placenta accreta spectrum (PAS) refers to the pathologic adherence of the placenta
at the defective endometrial myometrial interface leading to defective decidualization causing lifethreatening haemorrhage when attempted to separate at the time of delivery thus requiring
attention for a multidisciplinary approach in its management. Aims and objectives: To study the
risk factors, antenatal diagnosis, and different management approaches, associated with placenta
accreta and also to compare the maternal and fetal outcomes by different management strategies.
Methods: A retrospective analysis was done for two years from October 2019 to October 2021 with
clinically diagnosed cases of PAS. We examined antenatal risk factors favouring diagnosis,
peripartum morbidity and different management approaches such as vaginal delivery and curettage,
by planned or emergency hysterectomy. Results: 18 cases were studied showing a proportion of
1.48 per 1000 live births. The median age for diagnosis was made around 33 weeks of gestation
using ultrasonography evidence in 77% of cases. Placenta accreta was seen in 66%, placenta increta
in 27% and percreta in 5%. the median amount of blood loss was around 2500 ml, 83% of cases
required blood transfusions, 44% required ICU admission and 27% of newborns required NICU
admission Conclusion: PAS should be managed with a well-coordinated team in good settings to
reduce maternal morbidity and mortality preferably at the tertiary care level
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Introduction

To prepare for prospective clinical trials in this

Placenta accreta spectrum (PAS) refers to the

PAS problem and the strategies currently applied to

respect, a detailed description of the status of the

defective endometrial myometrial interface leading

inexperienced treatment centres to solve is
essential. Therefore, we analysed cases of PAS

to defective decidualization that can complicate
deliveries when attempted to separate by

2 years, focusing on risk factors, diagnosis and

pathologic

adherence

of

the

placenta

at

the

unexpected massive bleeding. Despite leaps and
bounds in incidence, having lost tons of blood and
many a mother, however, the antenatal diagnosis is
made in around 50% of cases only thus far. Many
risk factors are associated with PAS, like multiple
pregnancies, and ART in rising trends, along with
operative interventions like myomectomy, and
suction curettage, with the highest observed
prevalence among previous caesarean sections and
placenta previa [2,3].
Many biochemical markers like HPL (human
placental lactogen), HCG, PAPP-A, high MSAFP, and
pro-B-type natriuretic peptide have been newly
used for diagnosis, however, ACOG & SMFM state
that they are too non-specific for clinical use. So,
diagnosis of PAS can rely upon 2D-USG and colour
doppler imaging with a sensitivity of 90% and
negative
predictive
values
of
95%-98%.[4]
However, the prepartum diagnosis of placenta
accreta in ultrasound is still limited [5] and
devastating bleeding occurs when a regular attempt
is made to remove unknown PAS in the absence of
risk factors [6].
Optimal conditions for delivery include thorough
prenatal
consultation
and
management
by
experienced multidisciplinary teams at a wellequipped tertiary care centre is essential to deal
with the complications. [7-10]. However, the
preferred approach in PAS is individualized to the
personal experience depending on the various
clinical situations [11-14].
Several guidelines have been developed regarding
the treatment options, which includes leaving the
placenta in situ after delivery, with attempted
removal of the placenta to often primarily used
caesarean hysterectomy. [15-16].
Consent regarding risks of PAS namely massive
obstetric haemorrhage, increased risk of lower
urinary tract damage, the need for blood
transfusion, risk of hysterectomy, interventional
radiology, and conversion to general anaesthesia
has to be explained well in advance.

disorders treated in a tertiary perinatal centre over
clinical treatment outcomes. Different individual
management approaches were studied regarding
blood loss and hysterectomy rate.

Aims and objectives
01. To study the risk factors, antenatal diagnosis,
and
different
management
approaches,
associated with placenta accreta.
02. To study the maternal and fetal outcome of
Placenta Accreta Spectral disorders.

Materials and Methods
Study setting: A retrospective analysis was done
for two years from October 2019 to October 2021
with clinically diagnosed cases of PAS from the total
number of births during that period at the
department of obstetrics and gynaecology at
Krishna Institute of Medical Sciences, Karad.
Inclusion
criteria:
All
Pregnant
women
irrespective of gestational age with risk factors like
the previous caesarean, placenta previa, history of
myoma excision, history of the previous curettage,
placental insufficiency, whose USG/MRI findings
were suggestive of PAS attending either on an
outpatient basis or emergency basis for treatment.
Exclusion criteria: Pregnant women who were
diagnosed with the retained placenta after delivery,
or findings inconclusive of placenta accreta or atonic
PPH were excluded.
Data collection methods: Pregnant women
attending the Out-Patient department and admitted
on an emergency basis at Krishna Institute of
Medical Sciences, over the study period of 2 years
were included and 18 cases with a confirmed
diagnosis
of
PAS
were
studied
for
their
demographics, maternal medical history, obstetric
and gynaecological history, along with USG reports,
other comorbidities, gestational age at the time of
diagnosis, gestational age at delivery, management
plan of delivery and the surgical procedures
performed, blood loss during surgery, additional
treatment approaches were studied.
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Maternal outcomes were studied in the form of the

Table 2: Placenta accreta spectrum.

requirement of blood transfusion during surgery,

Placenta accreta spectrum

Number of women n=18(%)

ICU admission, post-partum morbidity, duration of

1.Placenta accrete

12(66%)

stay in the hospital and neonatal outcomes in the

2.Placenta percreta

5(27%)

form of birth weight, prematurity, and APGAR score,

3.Placenta increta

1(5%)

Total

18

admission to NICU and the length of stay were
studied.
Ethical considerations: The study was approved
by the Ethical Research Committee by the
institution. Written informed consent was obtained
before conducting the present study.
Statistical analysis: The data was entered using
semi-structured,
pre-validated,
standard
case
record proforma. The descriptive analysis was used
to describe the cohort. All the statistical analyses
were done using SPSS software. Proportion and
frequency were described using tables and charts.
Necessary statistical methods were used.

Results

Placenta accreta, placenta increta, and placenta
percreta were diagnosed in 12 patients (66%), 5
patients (27%), and 1 patient (5%) respectively.
(Table 2)
Table 3: Risk factors for the development of
placenta previa.
S. Risk factors for the development Number of women diagnosed
No

of placenta previa

1. Previous caesarean section

with PAS(n=18)
0

11(61%)

1

6(33%)

2

1(6%)

3

0

Total 18(100%)

The total number of births between October 2019 to
October 2021 at Krishna Institute of Medical
Sciences was around 12,162. Out of which, 21
patients with the diagnosis of PAS during the study
period were documented. After analysis, 2 cases
were excluded for retention of placenta, 1 for
miscarriage before reaching viability age. The
remaining 18 cases had met the inclusion criteria
resulting in an incidence of 1.48 per 1000 live births
in the study centre. (Table 1)
Table:1:
Demographic
characteristics.

and

Obstetric

S.N

Cohort data: Demographic and Obstetric

Women with

o

characteristics

PAS(n=18)

2. Placenta Praevia

6(34%)

3. Placenta Praevia with history of

3(17%)

caesarean section
4. Previous curettage

0

15(82%)

1

1(6%)

2

1(6%)

3

1(6%)

Total 18(100%)
5. History of myoma excision

1(6%)

Around 11(61%) patients were primiparous among
which 3(17%) were associated with placenta previa,
7(39%) had a history of previous caesarean section
in which 3 (17%) were associated with placenta
previa comprising placenta previa to a total of about
34% of cases (6) (Table 3)
Table :4: Antenatal Diagnosis for PAS.

1

Maternal age (years) median (Q1, Q3)

31(27,35)

2

Gravidity Median (Q1, Q3)

3(1,4)

3

Parity median (Q1, Q3)

1(0,2)

4

Gestational age at diagnosis (weeks) median

30(28,34)

1.

Radiological diagnosis

16(88.8%)

Gestational age at delivery (weeks) median (Q1, 35(32,37)

2.

Intraoperative diagnosis

2(11.2%)

3.

Confirmatory histopathological

10(54%)

S.No Mode of Antenatal diagnosis

No women diagnosed with
PAS(n=18)

(Q1, Q3)
5

Q3)

The median age among the pregnant women where
PAS was found was 31 years (27 years at 25 th
centile and 35 years at the 75th centile) and the
median gravidity, and parity was 3,1 respectively.
The median gestational age at diagnosis was around
30weeks and delivery was 33 weeks (32 at 25th
centile, 37 at 75th centile).

14

diagnosis

Out of 18 cases, 2 cases (11.2%) were unbooked, 1
case (5%) had PV bleeding with pain and other risk
factors like previous lower segment cesarian section
(LSCS) on admission
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Was diagnosed as PAS intraoperatively, and other

Bladder

case was primigravida with no risk factors where the
placenta was not separated even after oxytocin

complications like endometritis, urinary tract
infections, being 27.7%, 94.4% being anemic, 17%

infusion, where she had to undergo hysterectomy

requiring intensive care admissions, duration of

for massive bleeding and histopathology report

hospital stay was approximately 8 days. (Table 6)

confirmed of PAS. The majority of PAS (16cases)
diagnosis

was

made

by

radiological

diagnosis

constituting 88.8%. (Table 4)

injury

intraoperatively,

postoperative

Table 7: Neonatal outcome.
S.No

Neonatal outcome

In women with PAS

1.

Birth weight

2350 ( 2120, 2850)

In 54% (n = 10) of the cases, histopathological

2.

APGAR score after 5 min

9 (7,10)

findings were available, and in 7(68%) cases, PAS

3.

Umbilical cord artery pH

7.29 (7.25,7.35)

was confirmed histopathologically. In 44% (n = 8)

4.

Length of stay at the intensive care

7(0,12)

5.

Admission to intensive care

8 (45%)

of the cases analysed, the degree of PAS was
consistent with the clinical diagnosis.
Table 5: Management of women with PAS:
delivery approach.
S.

Management of women with PAS:

No

delivery approach

Women with PAS
n=18(100%)

1.

Vaginal delivery and curettage

1(5%)

2.

Caesarean section with removal of placenta 2(12%)

3.

Caesarean section with placenta left in situ 1(5%)

4.

Caesarean section with planned

Discussion

10(56%)

hysterectomy
5.

Caesarean section with emergency

4(22%)

hysterectomy

Around 56% (10 women) of pregnant women
underwent planned hysterectomy during caesarean
section, 22%(4women) underwent an emergency
hysterectomy, 2 women(12%) underwent successful
removal of the placenta during caesarean section,
for 5% of cases (1 Woman), the placenta is left in
situ and the other 5% of cases vaginal delivery
followed by curettage was done. (Table 5)
Table 6: Maternal outcome.
S.N

Maternal outcome

Women with PAS

o
1.

(n=18)
Estimated intra-operative blood loss(ml),

Neonatal outcomes measured were average birth
weight being 2350grams, median APGAR scores
after 5 min being 9, Umbilical cord artery pH being
7.29, with intensive care admissions up to 45%
(8cases) with an average duration of stay at
intensive care being 7-12 days. (Table 7)

2200 (1560,3540)

median (Q1,Q3)
2.

Blood transfusions

15(83.3%)

3.

Hysterectomy

14(77.7%)

4.

Surgical complications (bladder injury)

1(5%)

5.

Anemia

17(94.4%)

6.

Post-operative complications

5(27.7%)

7.

Admission to ICU

3(17%)

8.

Duration of hospital stay

8(7,9)

Almost
77.7%
required
hysterectomy
with
Estimated intraoperative blood loss of around 2200
ml and almost 83.3% (15cases) required blood
transfusions, with 5% of cases sustained

After analysing 18 cases, the incidence of PAS
disorders was 1.48 per 1000 live births at the study
centre. This was higher than the pooled data of a
recent meta-analysis considering studies of the last
four decades [18]. One reason could be because
increasing
treatment
of
PAS
disorders
in
experienced centres, [10]. which is recommended in
the ACOG guidelines [15, 20]. the other is
increasing incidences of PAS due to rising CS rates.
[19].
Out of which 66%, 27%, and 5% were placenta
accreta, increta and percreta respectively.
The
incidence of severe PAS disorders increases with the
number of previous CS [21]. Therefore, the lower
proportion of placenta increta and percreta could be
due to the lower percentage of performed CS in the
area. In the study cohort, 18% had neither a
placenta previa nor a previous CS but had a history
of curettage. In particular, repeated previous
curettage should raise awareness of the possibility
of a PAS disorder and also encourage targeted
screening.
A high proportion of PAS was found in women with a
history of CS (39%), placenta previa (34%) or a
history of curettage (18%). This was similar to the
study done by Robert et al, where the incidence of
placenta accreta spectrum disorder with previous
LSCS and placenta previa
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Ranges from 0.24% to 0.57%. [17]. The median

[21]. Patients with PAS disorders suffered from

age for diagnosis was made around 30 weeks of

increased peripartum blood loss with a median of

gestation and delivery was around 35 weeks of

2200ml

gestation. The majority of PAS (16cases) diagnosis

transfusions in more than half of the cases (83.3%)

was made by radiological diagnosis constituting

with a median of two units of packed red blood

88.8%.

cells. In the present study, the most massive blood

Ultrasound signs of PAS can be detected as early as
11- 14 weeks [19,2]. In PAS serial follow-up scans
are recommended starting from 28 weeks to predict
the degree and extent of invasion. The ideal timing
for such evaluation of PAS is between 18 and 24
weeks of gestation [3]. In this study, PAS is
detected in the second or third trimester as most
cases are referred and due to the presence of
placenta previa and other risk factors like previous
LSCS. The median gestational age at delivery was
35 weeks in the entire study, similar to the
international
recommendations
of
the
FIGO
guidelines. [20]. Planned delivery in the absence of
risk factors between 36 and 37 weeks of gestation
can only be performed in PAS with prenatal
diagnosis. Ultrasound signs were detected during
ultrasound screening or after referral in the second
trimester, especially in the presence of risk factors.
There is no proven single approach for the
management of PAS disorders and optimal
treatment depends on the expertise of the local
team. (22) At our centre, planned management
using an inter-disciplinary approach based on
individualization for each patient was done. In 56%
of antenatally diagnosed PAS cases, a planned
caesarean hysterectomy was performed (n = 10),
which is the preferred management option for
known PAS according to expert opinion. [22]. 22%
of cases with no risk factors landed up in emergency
hysterectomy. In the other5% cases (n = 1) of
prenatally diagnosed PAS, after delivery of the fetus
by CS, the placenta was left in situ. This uteruspreserving
('conservative')
and
expectant
management options for placental delivery during
laparotomy have also found entrance into guideline
recommendations. [15]. Intentional vaginal delivery
is not a widely accepted option in known PAS. [16].
There was 1 case (5%) who underwent vaginal
delivery followed by check curettage as the patient
has come into the second stage of labour. However,
there was no case of vaginal delivery with the
unexpected intrapartum diagnosis of placenta
increta or percreta. Extended invasive placentation
such as placenta percreta is attributed to deep
uterine scars such as caesarean scars.

16

and

had

to

be

treated

with

blood

losses occurred in situations where no prenatal
diagnosis was made and where the attempt to
remove

the

placenta

led

to

a

hysterectomy.

However, in 12% of the cases of placenta accreta,
placental removal was done successfully. In all
planned caesarean hysterectomies, no attempt at
placental removal was made by the guidelines. [20].
So, a planned multidisciplinary approach should be
followed during treatment. Neonatal outcomes
measured were average birth weight being
2350grams, median APGAR scores after 5 min being
9, Umbilical cord artery pH being 7.29, with
intensive care admissions up to 45%(8cases) with
the average duration of stay at intensive care being
7-12 days.
Limitations of the study
01. The present analysis has a restricted statistical
power due to the number of cases of a still very
rare disorder.
02. The diagnosis of PAS disorders was based on
intraoperative and clinical findings, whereby the
classification as placenta accreta, increta or
percreta remained subjective despite orientation
to the FIGO standard.
03. Due to the retrospective nature of the study, the
blood loss reported was an individual estimate
rather than a truly measured volume.
04. 4. Valid evaluations of the outcome of different
management strategies in PAS are limited not
least by the discrepancy between clinical and
pathological diagnosis.

Conclusion
Women diagnosed with PAS and with risk factors
should be advised for regular antenatal check-ups
along with regular sonography and prompt
intervention should be done to avoid complications.
What does
knowledge?

the

study

add

to

existing

PAS should be managed with a well-coordinated
team in good settings to reduce maternal morbidity
and mortality preferably at the tertiary care level.
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