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INTRODUCTION 

Placenta accrete (PA) is defined as any abnormal 

adherence of the placenta to the uterine wall 

(“accretism”) Diagnosis is based on clinical and 

histological findings using (i) histopathologic 

confirmation on a hysterectomy specimen by absence of 

the intervening layer of decidua, Nitabuch’s layer, 

between placenta and myometrium (ii) incomplete 

manual removal of the placenta despite active 

management of the third stage of labor or (iii) heavy 

continued bleeding from the implantation site of a well-

contracted uterus after difficult removal of the placenta 

during caesarean section (CS).1-5 Given the rising 
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incidence of cesarean sections over the last several 

decades, cases of placenta accrete have been on the rise 

as well and are now estimated at 1 in every 530 

pregnancies.6,7 It is associated with 7% mortality rate, as 

well as intraoperative and postoperative morbidity caused 

by massive blood transfusions, infection, and adjacent 

organ damage.8 Although prior uterine surgery, advanced 

maternal age (AMA), grand multiparity, myomectomy 

and curettage in addition to caesarean section all have 

been associated with abnormal placentation but more 

ominously placenta previa (PP) has been associated with 

a high rate of PA.9 Sonographic determination of 

placental position, where its location beneath the uterine 

incision is very important to predict maternal outcome in 

PP and such cases close attention should be paid for 

massive haemorrhage.  

Women with both previous CS and PP have high 

incidence of PA. So, it needs high index of suspicion of 

abnormal placental invasion in such women and 

preparation for delivery should be made accordingly.10 

Antenatal diagnosis is critical as well as pre-operative 

identification with scheduled cases. Currently the 

management options or morbidly adherent placenta 

(MAP) include conservative and extirpative approaches.11 

The conservative strategy entails leaving the placenta in 

situ which may be followed by medical management with 

methotrexate, uterine artery embolization, internal iliac 

artery ligation/embolization, dilatation and curettage or 

Hysteroscopic loop resection.12,13 However, risk of sepsis 

and delayed haemorrhage is also incurred. The extirpative 

approach consists of immediate cesarean hysterectomy, 

avoiding placental removal during operation which is 

associated with significant reduced morbidity and 

therefore it is considered as gold standard.14,15 This study 

was carried out to find the epidemiologic risk factors, 

which can govern the occurrence of PA in cases of PP. In 

addition, the associated increased morbidity is quantified.  

METHODS 

It was a descriptive, observational, case control study 

conducted in Department of Obstetrics and Gynecology, 

GMC, Amritsar. Ethical clearance was obtained from the 

hospital before the commencement of the study. 

Institutional records of 5 years from January 2013 to 

December 2017 were data mined. Total number of 

deliveries both vaginal births and CS, in this period were 

retrieved. Out of these, there were 180 patients of PP 

which were further divided into two groups; with PA 

(cases; n=23) and without PA (control; n=157). Data 

analyzed included baseline demographic variables like 

maternal age, parity, gestational age, number of previous 

CS or abortions and placental localization (anterior, 

central or posterior). Diagnosis of PP and PA was done 

either preoperative, intraoperative or postpartum. 

Preoperative detection was done on the basis of 

ultrasound examination (USG), intraoperative by naked 

eye examination and inability to remove placenta and 

postpartum by morbidly adherent placenta after vaginal 

delivery. PP was conventionally divided into three 

categories according to its localization i.e. anterior, 

central or posterior. PA included placenta accrete, 

placenta increta (histological diagnosis) and placenta 

percreta (USG based or naked eye). Cases of PA 

diagnosed preoperatively on USG were operated 

electively in a planned way. Fetus was extracted by 

classical CS with placenta left in situ followed by 

subtotal hysterectomy. Intra-operatively diagnosed cases 

also underwent hysterectomy in addition to ligation of 

hypogastric artery in few cases. One case of partial PA 

was managed by keeping placenta in situ and followed by 

injections methotrexate and serial USG examination to 

detect degeneration of placental tissue. Subtotal 

hysterectomy was done in PA cases diagnosed after 

vaginal delivery. Maternal outcome was measured in 

terms of number of units of blood products required, intra 

and postoperative complications till 42 days of the follow 

up period, ICU admissions, prolonged hospital stay, 

maternal morbidity and mortality. Neonatal outcome in 

terms of Apgar score, birth weight, gender and mortality 

were also analyzed. Primary aim was to identify and to 

statistically quantify the various risk factors associated 

with PA and secondary aim measured incidence of PP, 

PA and fetomaternal outcome. 

Statistical analysis 

The database was compiled in a Microsoft Excel 

document and later exported to a SAS dataset for 

analytical deep dive exercise using Statistical Analytical 

System (SAS) version 9.3. A step towards verifying the 

sanity of data involved evaluating mean standard 

deviation for continuous variables and frequency of 

discreet variables. Cases and control groups were 

compared using Student’s t-test. To determine association 

of risk factors (e.g. AMA, parity, previous surgeries, 

location of placenta etc.) with PA, Adjusted Odds Ratios 

(AOR) with 95% Confidence interval (CI) were 

calculated using multivariate logistic analysis with 

adjustments made for the covariate. P value of 5% has 

been considered as the threshold to categorize a risk 

factor as statistically significant. 

RESULTS 

A total of 7713 patients delivered in five years with 3983 

vaginal births and 3730 Lower Segment Cesarean Section 

(LSCS). There were 180 cases of PP and out of which 23 

were having PA (cases) giving a cumulative incidence of 

23.25 and 3.11 per 1000 births respectively over 5 years. 

Yearly incidence of PP and PA is shown in Table 1 with 

incidence increasing from 1.27per 1000 births in year 

2013 to 5.15 per 1000 births in 2017. The socio-

demographic characteristics of both cases and control and 

associated risk factors is shown in Table 2. Mean age of 

PA was 28.83±3.89 years while that of PP was 

26.26±3.97 years. Seventeen patients (73.91%) of PA had 

history of prior CS and 5(21.73%) patients had prior 

uterine curettage. 
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Table1: Incidence of placenta previa and placenta accrete. 

Year 

Total 

deliveries  

(n) 

NVD* 

(n) 

LSCS† 

(n) 

PP‡ 

(n=180) 

Incidence 

PP (per 1000 

births) 

PA§ 

(n=23) 

Incidence 

PA (per 

1000 births) 

Incidence of 

PA in PP 

(%) 

2013 1573 729 844 46 29.24 2 1.27 4.3 

2014 1851 967 884 46 24.85 5 2.70 10.86 

2015 1380 718 662 24 17.39 3 2.17 12.5 

2016 1552 850 702 41 26.41 6 3.86 14.63 

2017 1357 719 638 23 16.94 7 5.15 30.3 

Total 7713 3983 3730 180 23.33 23 2.98 12.77 
*NVD: Normal Vaginal Delivery; †LSCS: Lower Segment Cesarean Section; ‡PP: Placenta Praevia; §PA: Placenta Accrete 

Table 2: Patient characteristics and risk factor assessment. 

  

Cases 

(PA)* 

n=23 (%) 

Control 

(PP)†  

n=157 (%) 

UOR§ 

(95% CI) ** 
P value 

AOR|| 

(95% CI) 

P 

value 

Age (in 

years) 

<25 3 (13.04) 55 (35.03) 1  1  

25-30 10 (43.47) 72 (45.85) 2.55 (0.67-9.70) 0.171 1.66 (0.32-8.75) 0.549 

>30 10 (43.47) 30 (19.10) 6.11 (1.56-23.92) 0.009 4.326 (0.72 -25.86) 0.108 

Mean±SD†† 28.83±3.89 26.26±3.97  

Parity 

0 1 (4.3) 50 (31.84) 1  1  

1 11 (47.82) 59 (37.57) 9.32 (1.16-74.73) 0.036 2.53 (0.24-26.41) 0.439 

2 5 (21.73) 31 (19.745) 8.07 (0.9 -72.30) 0.062 0.427 (0.016-11.6) 0.613 

>2 6 (26.08) 17 (10.82) 17.65 (1.98-157.26) 0.010 2.818 (0.19-42.03) 0.453 

Mean±SD 1.78±1.09 1.16±1.14  

Previous 

CS‡ 

0 6 (26.08) 120 (76.43) 1  1  

1 7 (30.43) 25 (15.92) 5.60 (1.73-18.09) 0.004 5.206 (1.15-23.63) 0.033 

2 6 (26.08) 8 (5.09) 15.00 (3.93-57.22) <0.0001 36.405 (2.74-83.24) 0.006 

3 4 (17.39) 4 (2.5) 20.00 (3.99-100.08) 0.0003 5.395 (0.596-48.86) 0.134 

Mean±SD 1.35±1.07 0.34±0.69  

Uterine 

curettage 

0 18 (78.26) 138 (87.89) 1  1  

≥1 5 (21.73) 19 (12.10) 2.02 (0.671-6.066) 0.211 11.143 (0.522-9.726) 0.2783 

Mean±SD 0.22±0.42 0.12±0.33  

Placenta 

position 

Posterior 3 (13.04) 100 (63.69) 1  1  

Anterior 18 (78.26) 45 (28.66) 13.33 (3.73-47.56) <0.0001 10.128(2.41-42.632) 0.002 

Central 2 (8.6) 12 (7.6) 5.55 (0.842-36.49) 0.075 5.139(0.54 –49.11) 0.155 

Gestation

al age (in 

weeks) 

<32 5 (21.73) 13 (8.2) 1    

32-36 4 (17.39) 51 (32.48) 0.20 (0.048-0.868) 0.032 0.999(0.041-1.816) 0.05 

>36 14 (60.86) 93 (59.23) 0.39 (0.121-1.267) 0.118 1.899 (0.133-3.604) 0.2242 

Mean±SD 34.04±5.78 35.67±2.66  

F. gender 
Male 15 (65.21) 84 (53.50) 1  

Female 8 (34.78) 73 (46.49) 0.61 (0.246-1.53) 0.295  
*PA: Placenta Accrete; †PP: Placenta Previa; ‡CS: Cesarean Section; §UOR: Unadjusted Odds Ratio; ||AOR: Adjusted Odds Ratio; **CI: 

Confidence Interval; ††SD: Standard Deviation 

 

Diagnosis of PA was made during antenatal period in 19 

cases, intraoperatively in 3 patients and 1 case was 

diagnosed postpartum while unsuccessful attempt of 

removing placenta.  

Incidence of PA among PP was higher in women with 

AMA as compared to <30 years (25% vs 10.23%; 

p=0.009). In patients less than 25 years of age, incidence 

was 5.17%, between 25-30 years it was 12.19% and in 

patients more than 30 years, incidence rose to 25% which 

was statistically significant (p=0.009).  

Similar observations were seen with increase in parity at 

the rate of 2%, 15.71%, 13.8% and 26.08% in patients 

with 0,1,2 and more than 2 parity respectively (p=0.010). 

Accrete rate was 4.76% in patients with no previous CS 

versus 45.94%in ≥1CS (p <0.003). It was 21.8%, 42.85% 

and 50% in previous 1, 2 and ≥ 3 CS respectively.  
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Patients with anterior PP had 28.57% incidence of PA as 

compared to 2.91% in posterior placenta (p <0.0001). 

Although the incidence of PA was higher in prior uterine 

curretage (20.83% vs 11.53%; p=0.211) and with central 

PP (14.28% versus 2.91%; p=0.075) the difference did 

not reach statistically significance.  

Variables like AMA, parity, number of previous CS, 

number of prior uterine curettage, placental localization 

and gender of the baby were selected for stepwise 

multiple logistic regression out of which uterine scar and 

anterior PP emerged out as statistically significant risk 

factors for development of PA. The risk of having PA 

was 36 times more with 2 or more previous surgeries than 

unscarred uterus (AOR 36.405 95%CI2.743-483.241; 

p=0.006). 

In patients with anterior PP the risk was 10 times more 

than with posterior PP (AOR10.128; 95%CI2.406-

42.632; p=0.002). Only one patient of PP underwent 

caesarian hysterectomy due to intractable obstetrical 

haemorrhage not controlled by stepwise 

devascularisation. 

Table 3: Maternal outcome and complications. 

Complication/ 

outcome 

Cases 

n (%) 

Control 

n (%) 
P value 

Shock 2 (8.6) 8 (5.09) 0.487 

Number of blood units 

< 3 units 2 (8.6) 118 (75.15)  

>3 units 21 (91.30) 39 (24.84) <0.0001 

Mean±SD 

(number of 

blood units) 

4.4±1.9 1.7±1.5  

Bladder Injury 3 (13.04) 0  

Partial 

cystectomy 
2 (8.6) 0  

Hysterectomy 22 (95.65) 1 (.063) <0.0001 

Sepsis 1 (4.34) 0  

ICU admission 5 (21.73) 12 (7.6) 0.039 

Prolonged 

hospital stays 

(>10 days) 

7 (30.43) 12 (7.6) 0.03 

Maternal 

mortality 
1(4.34) 0  

 

 

Table 4: Neonatal outcome. 

Variable Outcome 
Cases 

n (%) 

Control 

n (%) 
P value 

Dead/Alive 
Alive 19 (82.60) 151 (96.17)   

Dead 4 (17.39) 6 (3.8) 0.016 

Gestation 
<37 weeks 14 (60.86) 94 (59.87)   

≥ 37 weeks 9 (39.13) 63 (40.12) 0.928 

Mean gestation age± SD (in weeks)  34.04±5.78 35.67±2.66  

Birth weight 

<2.5kg 7 (30.43) 46 (29.29)   

2.5-3kg 12 (52.17) 63 (40.12) 0.662 

≥ 3kg 4 (17.39) 48 (30.57) 0.362 

Mean birth weight ±SD  2.4 ± 0.9 2.7±0.6  

Fetal sex 
Male  15 (65.21) 84 (53.50)   

Female  8 (34.78) 73 (46.49) 0.295 

APGAR score (1 minute) 
<6 8 (34.78) 46 (29.29)   

≥6 15 (65.21) 111 (70.70)     0.593 

Mean Apgar±SD  5.3±3.2 6.4±1.6  

Apgar (5 minute) 
<8 6 (26.08) 27 (17.19)   

≥8 17 (73.92) 130 (82.80)    0.308 

Mean Apgar±SD  6.9±3.8 8.6±1.2  

NICU admission Yes 4 (17.39) 28 (17.83)    0.959 

 

Significantly more amount of blood units was transfused 

in PA than PP (4.4±1.9vs1.7±1.5; p<0.001) so were the 

days of prolonged hospital stay (30.43%vs7.6%; 

p=0.039). 91.30% of patients with PA required more than 

3 units of blood transfusion whereas only one fourth of 

PP (24.8%) required more than 3 units. There was one 

maternal mortality in PA group as it was an undiagnosed 

case of placenta percreta, detected on operation table. She 

had massive intraoperative bleeding, was transfused with 

20 units of blood products but despite best efforts she 

developed multiorgan failure and disseminated 

Intravascular Coagulation (DIC) and succumbed to 

complications.  PP group had no maternal mortality. 

Table 4 Neonatal outcome was comparable in both 
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groups in regard to prematurity, mean APGAR score, 

mean birth weight, NICU admissions but significantly a 

greater number of neonates survived in PP group 

(96.17% vs 82.60% live birth; p=0.016). This difference 

may be attributed to iatrogenic prematurity in PA cases 

where early and elective delivery is required. 

DISCUSSION 

PA is one of the major risk factors for massive obstetrical 

hemorrhage leading to maternal morbidity and fetal 

compromise especially in unplanned and emergency 

surgeries. A recent study from Hong Kong found that the 

prevalence of PAS disorders increased from 0.17 per 

1000 births in the period 1999-2003 to 0.79 per 1000 

births in the period 2009-2013.16 Aggarwal et al reported 

an increase in incidence of PA from 0.01% in 2002 to 

0.05% in 2006.17 Chaudhari et al, reported an incidence of 

1.32/1000 deliveries while in present study the 

cumulative incidence in 5 years was 2.98/1000 deliveries 

with an increase in rate from 1.27 per 1000 deliveries in 

2013 to 5.15 per 1000 deliveries in 2017.18 Usta et al, 

observed an incidence rate of accrete in previa cases 

being 6.3% whereas in present study this rate was 

12.77% which may be attributed to rising number of CS 

over few years.19 Literature has identified various risk 

factors associated with PA as AMA, grand-multiparity, 

previous CS, history of prior uterine curettage, Placenta 

P, smoking, hypertension. 

Age  

The incidence of PA in study conducted by Usta et al, 

was significantly higher in patients with AMA compared 

with those < 35 years (13.6% vs 4.1%, P = 0.005) but it 

didn’t emerge out as independent risk factor. Accrete rate 

was 3.3% in those < 25 years, 3.4% in those 25 to 29 

years, 5.5% in those 30 to 34 years, and 13.6% in those 

with AMA.19 AMA (>35years) has been identified as 

independent and significant risk factor for development 

of PA in studies conducted by Wu et al, (OR 1.13, 95% 

CI 1.08-1.19; p < 0.0001), Hung et al, (OR 3.2, 95% CI 

1.1- 9.4; p<0.01), Kennare et al, (OR 18.79, 95% CI 2.28-

864.6) and Fitzpatrick et al, (OR 3.48, 95% CI 1.52-7.96, 

p< 0.0032).3,4,20,21 In present study, incidence of accrete 

was 5.17% in those<25 years, 12.19% between 25-30 

years and in patients more than 30 years, incidence rose 

to 25% which was statistically significant at p value of 

0.009. Although women more than 30 years of age were 

at 4 times more risk for accretism than < 25 years (AOR 

4.326 95% CI 0.724 -25.856) but it did not emerge out as 

significant independent risk factor (p=0.108). The reason 

for this may be less age of marriage and subsequent 

conceptions in India as compared to western world. 

Parity 

 In present study, the risk of PA was 3 times more in 

women with ≥ 2 parity than in nulliparous women with 

an incidence of 26.08% among PP patients but it was not 

an independent risk factor (AOR 2.818 95% CI 0.189-

42.032; p=0.453). These findings were in contrast to 

study done by Hung et al, which established grand-

multiparity i.e., > 5 as a significant risk factor for accrete 

(OR1: 0.30 95% CI 0.10-1.40);(OR> 5:3.90 95% CI 

0.70- 21.8; p <0.01) while Usta et al, and Fitzpatrick et al, 

did not find it as a significant predictor.4,19,21 Grand-

multiparity is rarely seen in modern era due to acceptance 

of various family planning programs. 

Previous caesarian section  

Prior CS is one of the major risk factor for PA as found 

by Gielchinsky et al, (OR 3.30 (0.90-12.5); Wu et al (OR 

1CS: 2.16 95% CI 0.96-4.86; p=0.064; OR≥ 2 CS: 8.62 

95% CI 3.53-21.07; p<0.001)and Hung et al, (OR 1: 2.3 

(0.50 – 9.50) p< 0.06 and Usta et al, ( >1 CS OR 30.5, 

95% CI 8.2-113.6; P < .001).2-4,19 In present study too, 

more than 2 CSs had 36 times increased risk of PA than 

unscarred uterus (AOR 36.405 95% CI 2.743-483.241; 

p= 0.06). Our findings were also consistent with study 

done by Zaki et al, where the incidence of accrete showed 

a gradual increase from 4.1% in patients with no history 

of CS to 60% in patients with a history of three or more 

previous CS.22 

Prior uterine curettage: The risk of having PA was 11 

times more in patients with one or more prior curettage 

than no curettage (AOR ≥1vs 0: 11.143 95% CI 0.522-

9.726; p=0.278) in  present study though the difference 

was not statistically significant. Similar outcomes were 

also observed by Usta et al, in patients with recurrent 

abortions (13.0% vs 5.9%; p =0.171).19 

Placental localization 

Anterior or central placental location was found to be a 

significant risk factor in the presence of a previous scar 

(28.6% vs 7.6%; p< 0.001) but not in its absence as seen 

by Usta et al (2.4% vs 6.0%; p = 0.239).19 Gielchinsky et 

al, (OR: 6.1, 95 % CI 1.4-25.3) reported anterior low 

lying placenta as a risk factor.2 Similar observations were 

also made by Farquhar et al (AOR:36.3 (14.0 to93.7).23 

Incidences of placental accrete (OR 2.94; 95% CI: 1.63-

5.29) and hysterectomy (OR 4.24; 95% CI: 1.77-10.17) 

were much more common in the anterior group as 

reported by Jang et al.24 Similarly, Bowman et al and 

Zhang et al also found PP a potential risk factor for 

accrete with AOR of 4.9 (95% CI, 1.7-14.3)and 15.952 

(95% CI: 4.701-54.127) respectively.25,26 Present study 

too identified anterior PP (AOR 10.128, 95% CI: 2.406 -

42.632; p <0.001) as a significant risk factor.In addition 

to above, some studies have also identified other factors 

like hypertensive disorders (OR13.9, 95% CI 2.1-91.2; 

p= 0.006), smoking (OR 3.4, 95%CI 1.1-10.2; p = 0.031), 

second-trimester alfa feto protein (AFP) and β-hCG> 2.5 

median of mean, fetal male gender and In Vitro 

fertilisation (IVF) pregnancy as an important risk factors 

for PA but among them only second trimester AFP and β-

hCG were the significant predictor.27 
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Maternal mortality in present study was 4.34% which 

was comparable to Chaudhari et al, and far lesser than 

Aggarwal et al at 3% and 30% respectively.17,18 

The main neonatal complication was prematurity with 

mean gestation of 34.04±5.78 weeks and mean birth 

weight of 2.4±0.9 kg which was similar to neonatal 

outcome observed by aggarwal et al, with average 

gestational age of 35.2 weeks and an average birth weight 

of 2.25 kg.17 60.86% babies in present study were 

preterm and 17.39% required NICU admission. These 

findings were comparable with study conducted by 

Chaudhary et al, who found that 57% of the babies were 

preterm and 27% required NICU admission.18 

CONCLUSION 

In recent years increase in CS rate has led to drastic rise 

in the rate of PA. Identifying the associated risk factors 

can help in planning and managing PA timely and 

effectively thus preventing major feto-maternal 

morbidities and mortalities. Patients with anterior PP, 

history of prior CS or uterine curettage, AMA and 

multiparous women should be considered important 

predictors of PA and should be treated diligently. 
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