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Abstract- Placenta accreta spectrum (PAS) is a significant contributor to maternal morbidity and mortality, 

often complicating pregnancies due to abnormal placental attachment. While cesarean section (CS) remains 

the most recognized risk factor, nearly one-third of PAS cases occur in women without a history of CS. 

Identifying risk factors in these women is critical for improving early detection and management. This study 

aims to investigate maternal characteristics and risk factors associated with PAS in women without a history 

of CS, focusing on surgical histories and other potential predictors. A case-control study was conducted at the 

Maternity Teaching Hospital in Sulaimania, Kurdistan Region, Iraq. The study included 120 pregnant women 

diagnosed with placenta previa: 60 with PAS (cases) and 60 without PAS (controls). Women with a history of 

CS or uterine surgery were excluded. Data on maternal age, body mass index (BMI), parity, uterine surgical 

history, and other clinical factors were analyzed. Univariate and multivariate logistic regression analyses were 

performed to identify significant risk factors. Significant risk factors for PAS included previous uterine 

myomectomy by laparotomy (OR 65.23, 95% CI: 7.85-541.72, P<0.0001), uterine septum excision (OR 9.45, 

95% CI: 1.10-81.23, P=0.022), and a history of multiple endometrial biopsies (OR 3.92, 95% CI: 1.03-14.93, 

P=0.045). Repeated uterine curettage also emerged as a significant predictor (OR 3.78, 95% CI: 1.05-13.59, 

P=0.042). Conversely, traditional risk factors such as multiparity, gestational hypertension, and diabetes 

mellitus were not significantly associated with PAS in this cohort. Our study highlights uterine myomectomy, 

septum excision, repeated biopsies, and curettage as significant risk factors for PAS in women without a 

history of CS. These findings emphasize the importance of careful monitoring and risk assessment in such 

patients to improve early detection and management of PAS. 

© 2025 Tehran University of Medical Sciences. All rights reserved.  

Acta Med Iran 2025;63(March-April):143-148. 

https://doi.org/10.18502/acta.v63i2.18970 

 

Keywords: Placenta accreta spectrum; Pregnancy complications; Risk factors; Cesarean section  

 

Introduction 
 

Placenta accreta spectrum (PAS) is a significant 

cause of maternal morbidity and mortality, contributing 

to severe complications during pregnancy and childbirth 

(1). It encompasses three distinct conditions: placenta 

accreta, where the placental villi attach superficially to 

the myometrium without invasion; placenta increta, 

characterized by deeper invasion of the myometrium; 

and placenta percreta, where the placenta invades 

through the uterine wall and can extend into adjacent 

organs such as the bladder or bowel (2-4). The spectrum 

of PAS has become increasingly prevalent, with global 

estimates suggesting an incidence of 3 to 5 cases per 

1,000 pregnancies (5). This rise in PAS cases mirrors the 

increasing rates of cesarean sections (CS), now 

considered the most significant risk factor for the 

condition (6). Women with prior CS deliveries are at 

significantly higher risk of developing PAS, especially 

when combined with other factors such as placenta 

previa (7). 

While cesarean delivery is the leading contributor to 

PAS, a considerable proportion of PAS cases, estimated 

at nearly one-third, occur in women who have never 
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undergone a CS. This subgroup of PAS patients presents 

a unique clinical challenge (6). The absence of a prior 

CS can delay suspicion and diagnosis of PAS, 

potentially leading to worse maternal outcomes, such as 

hemorrhage, hysterectomy, or even maternal death (8). 

As PAS is increasingly diagnosed, it is critical to 

identify and understand risk factors beyond cesarean 

delivery to guide early detection and management of the 

condition in these women (9). 

The etiology of PAS without prior CS remains 

incompletely understood, but several risk factors have 

been proposed. These include previous uterine surgeries 

such as myomectomy, hysteroscopy, or curettage, all of 

which may alter the integrity of the uterine wall and 

predispose patients to abnormal placentation (10). 

Assisted reproductive technologies (ART), particularly 

in vitro fertilization (IVF), are also implicated in the 

pathogenesis of PAS due to their association with 

abnormal placental implantation. Other factors, such as 

advanced maternal age, high body mass index (BMI), 

multiparity, smoking, and the presence of uterine 

anomalies (e.g., fibroids or adenomyosis), may further 

contribute to the development of PAS (11). 

Placenta previa, an independent risk factor for PAS, 

is another condition extensively studied in this context. 

Placenta previa occurs when the placenta partially or 

completely covers the cervical os, increasing the 

likelihood of abnormal placental attachment (12). 

Although placenta previa and prior CS are often 

considered together in the context of PAS, PAS can still 

occur in the presence of placenta previa, even in women 

without prior uterine surgeries (13). Therefore, 

understanding the interplay between placenta previa and 

PAS in women without previous CS is critical for 

improving risk prediction and management. 

Management of PAS requires a multidisciplinary 

approach involving obstetricians, anesthesiologists, 

neonatologists, and surgical teams prepared for complex 

cases of delivery (14). In cases where PAS is suspected 

antenatally, planned cesarean hysterectomy may be the 

safest option to minimize blood loss and reduce the risk 

of catastrophic hemorrhage. In resource-limited settings, 

timely diagnosis and coordinated care are essential for 

reducing maternal and neonatal morbidity and mortality. 

Despite advancements in diagnostic imaging, such as 

ultrasound and MRI, which aid in the identification of 

PAS, early recognition remains challenging, particularly 

in women without prior CS (15). 

There is a clear gap in the literature regarding PAS 

risk factors in women who have not undergone CS. 

Most large-scale studies focus on populations with prior 

cesarean deliveries, thereby limiting the generalizability 

of their findings to women without this surgical history 

(16-18). This study aims to fill this gap by investigating 

risk factors for PAS in women without a history of 

cesarean section at the Maternity Teaching Hospital in 

Sulaimania, Kurdistan, a tertiary referral center for high-

risk obstetric patients. By controlling for placenta 

previa, this study seeks to uncover additional risk factors 

and provide a clearer understanding of PAS in this 

population. Such findings are crucial for enhancing 

antenatal care, improving clinical management 

strategies, and ultimately optimizing maternal and 

neonatal outcomes in women with PAS without prior 

CS. 

 

Materials and Methods 

 

Study design and setting 

This retrospective case-control study was conducted 

at the Maternity Teaching Hospital in Sulaimania City, 

Kurdistan Region, Iraq, from August 2022 to February 

2024. The study population included patients diagnosed 

with PAS disorders, specifically “placenta accreta,” 

“placenta increta,” or “placenta percreta,” presenting 

with antepartum hemorrhage after 24 weeks of 

gestation. The Maternity Teaching Hospital is a referral 

center for high-risk obstetric cases, including PAS, 

providing a suitable setting for this research. 

 

Study population 

A total of 120 women were enrolled in this study: 60 

patients with a confirmed diagnosis of PAS (cases) and 

60 women without PAS (controls). All participants had a 

diagnosis of placenta previa. To focus specifically on 

risk factors excluding prior CS, women with a 

documented history of CS were excluded. The control 

group consisted of women with placenta previa but no 

PAS or history of prior uterine surgery. Patients in both 

groups were selected using random sampling to 

minimize selection bias. 

 

Inclusion and exclusion criteria  

 

The study included pregnant women who: 

1. Presented with antepartum hemorrhage after 24 

weeks of gestation. 

2. Were diagnosed with PAS disorders (placenta 

accreta, increta, or percreta) through clinical and 

imaging methods. 

3. Had a coexisting diagnosis of placenta previa. 
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Women were excluded from the study if they: 

1. Had a history of CS. 

2. Had a history of other uterine surgeries such as 

myomectomy or hysteroscopy. 

3. Were diagnosed with PAS in conjunction with any 

uterine scarring or surgery. 

 

Data collection 

Data was collected retrospectively from hospital 

records. A standardized data collection form was used to 

gather relevant patient information, including 

demographic data, obstetric history, and clinical 

presentations. Risk factors such as maternal age, BMI, 

parity, history of uterine surgery, infertility treatments, 

smoking status, multifetal pregnancies, and any other 

medical conditions were recorded. Imaging findings 

were obtained using transabdominal and transvaginal 

ultrasound to confirm the diagnosis of PAS and assess 

the extent of placental invasion. 

 

Clinical management 

Patients were managed according to their maternal 

and fetal conditions. Decisions regarding the timing and 

mode of delivery were based on clinical assessments, 

with a multidisciplinary team approach for PAS cases to 

ensure optimal outcomes. Any maternal complications 

were documented. 

 

Statistical analysis 

Data was analyzed using SPSS software version 26. 

Continuous variables were presented as means±standard 

deviations and compared using t-tests or Mann-Whitney 

U tests. Categorical variables were expressed as 

frequencies and percentages and compared using Chi-

square tests or Fisher's exact tests where appropriate. 

Univariate and multivariate logistic regression analyses 

were performed to identify significant risk factors 

associated with PAS in women without prior CS. Odds 

ratios (ORs) and 95% confidence intervals (CIs) were 

reported. A P of <0.05 was considered statistically 

significant. 

 

Results 
 

The results showed that the average maternal age 

was slightly higher in the PAS group compared to the 

control group, but the difference was not statistically 

significant (P=0.133). The PAS group had a higher 

average pre-pregnancy BMI compared to the control 

group, though this difference was also not significant 

(P=0.217). A significantly higher proportion of 

multiparous women was found in the control group 

compared to the PAS group (P<0.001). Pregestational 

DM was more common in the control group than in the 

PAS group, with no significant difference (P=0.523). 

Gestational hypertension was more common in the PAS 

group compared to the control group, but this difference 

was not statistically significant (P=0.413). Only two 

women in the PAS group were smokers, and none in the 

control group. There was no significant difference in the 

proportion of multifetal pregnancies (P=0.154) or 

smoking (P=0.135) between the PAS group and the 

control group. 

Table 2 presents the maternal risk factors in PAS 

without a history of CS compared to control groups. A 

significantly higher percentage of PAS patients had a 

history of laparotomy for myomectomy compared to the 

control group (P<0.0001). Uterine malformation 

correction (metroplasty) was rare, with 3.3% of PAS 

patients having undergone metroplasty, compared to no 

cases in the control group. However, the difference was 

not statistically significant (P=0.312). Adenomyosis was 

more common in the PAS group than the control group, 

though the difference was not statistically significant 

(P=0.570). Submucosal myomectomy was more 

frequent in the PAS group than in the control group, 

approaching significance (P=0.053). A significant 

difference between case and control groups was 

observed in uterine septum excision (P=0.013).  

The distribution of endometrial biopsy history 

approached significance (P=0.062). In the PAS group, 

25% had no biopsy, 53.3% had one biopsy, and 21.7% 

had ≥2 biopsies. In contrast, the control group had 

66.7% without biopsy, 23.3% with one biopsy, and 10% 

with ≥2 biopsies. A significant difference was found in 

the history of uterine curettage (P=0.008). In the PAS 

group, only 28.3% had no history of curettage, while 

61.7% had undergone two procedures, and 5% had ≥3 

procedures. In comparison, 73.3% of the control group 

had no history of curettage, and only 6.7% had 

undergone two procedures or more. 

Table 3 shows the results of the univariate and 

multivariate logistic regression analyses, which 

identified significant risk factors associated with PAS in 

women without prior CS. Previous uterine myomectomy 

by laparotomy shows the strongest association, with an 

OR of 72.00 (95% CI: 9.25-560.33, P<0.0001) in the 

univariate analysis and 65.23 (95% CI: 7.85-541.72, 

P<0.0001) in the multivariate analysis, indicating a 

highly significant risk factor. 

Uterine septum excision is another significant risk 

factor with a univariate OR of 10.80 (95% CI: 1.25-
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93.14, P=0.013) and a multivariate OR of 9.45 (95% CI: 

1.10-81.23, P=0.022). Endometrial biopsy (≥2 Biopsies) 

and uterine curettage (≥2 Procedures) are also identified 

as significant risk factors in the multivariate model with 

ORs of 3.92 (95% CI: 1.03-14.93, P=0.045) and 3.78 

(95% CI: 1.05-13.59, P=0.042), respectively. 

Adenomyosis and submucosal myomectomy by 

hysteroscopy did not reach statistical significance in the 

multivariate analysis. 

 

Table 1. Comparison of maternal characteristics between PAS and control groups 

Maternal characteristics PAS (n =60) Control (n =60) P 

Maternal age at delivery (year) 32.8 ± 4.1 31.2 ± 4.2 0.133 

Pre-pregnancy BMI 23.2 ± 3.0 21.5 ± 3.1 0.217 

Multipara 15 40 <0.001 

Gestational DM 8 18 0.654 

Pregestational DM 4 10 0.523 

Gestational hypertension 10 4 0.413 

Smoking 2 0 0.135 

Multifetal pregnancy 55 17 0.154 

 

Table 2. Maternal risk factors in PAS without a history of CS compared to control groups 

Maternal risk factors  
PAS (n =60) 

(%) 

Control (n =60) 

(%) 
P 

Previous uterine myomectomy by 

laparotomy  
40 (67) 1 (1.7) 0<0001⁕ 

Uterine malformation correction 

metroplasty  
2 (3.3) 0 (0) 0.312 

Adenomyosis 20 (33.3) 10 (16.7) 0.570 

Submucosal myomectomy by hysteroscopy  8 (13.3) 2 (3.3) 0.053 

Uterine septum excision 9 (15) 1 (1.7) 0.013⁕ 

Endometrial biopsy    

0.062 
0 15 (25) 40 (66.7) 

1 32 (53.3) 14 (23.3) 

≥2 13 (21.7) 6 (10) 

Uterine curettage   

0.008⁕ 

0 17 (28.3) 44 (73.3) 

1 3 (5) 11 (18.3) 

2 37 (61.7) 4 (6.7) 

≥3 3 (5) 1 (1.7) 

 

Table 3. Analysis of risk factors associated with PAS in women without prior CS: A multivariate 

assessment 

Risk Factor 
Univariate OR 

(95% CI) 
P (Univariate) 

Multivariate OR 

(95% CI) 
P (Multivariate) 

Previous uterine 

myomectomy by 

laparotomy 

72.00 (9.25 - 

560.33) 
<0.0001⁕ 65.23 (7.85 - 541.72) <0.0001⁕ 

Uterine malformation 

correction 

(metroplasty) 

Not calculated 0.312 Not included N/A 

Adenomyosis 2.45 (1.02 - 5.92) 0.057 2.09 (0.84 - 5.21) 0.093 

Submucosal 

myomectomy by 

hysteroscopy 

4.55 (0.94 - 22.12) 0.053 4.15 (0.82 - 20.92) 0.078 

Uterine septum 

excision 
10.80 (1.25 - 93.14) 0.013⁕ 9.45 (1.10 - 81.23) 0.022⁕ 

Endometrial biopsy 

(≥2 biopsies) 
4.81 (1.23 - 18.81) 0.062 3.92 (1.03 - 14.93) 0.045⁕ 

Uterine curettage (≥2 

procedures) 
4.43 (1.31 - 15.00) 0.008⁕ 3.78 (1.05 - 13.59) 0.042⁕ 

OR: Odds Ratio; CI: Confidence Interval 
Variables with P<0.05 were considered statistically significant and marked with a ⁕ 

Only significant variables in univariate analysis were included in the multivariate logistic regression model 
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Discussion 
 

The present study investigated the maternal 

characteristics and surgical risk factors associated with 

PAS in women without a C history. The results indicate 

notable differences in certain maternal factors and 

surgical histories between the PAS and control groups. 

The average maternal age was higher in the PAS group 

compared to the control group, although this difference 

was not statistically significant. This finding aligns with 

previous studies, such as those by Silver et al., which 

have reported that advanced maternal age is associated 

with increased risks of PAS, particularly in women with 

a history of uterine surgeries (16). 

One striking finding of this study was the 

significantly higher proportion of women in the PAS 

group with a history of laparotomy for myomectomy. 

This is consistent with findings from a study by Badr et 

al., which suggested that uterine surgery, particularly 

myomectomy, may lead to altered uterine structure and 

subsequent complications, increasing the risk for PAS 

(17). Contrary to our findings, the study by Mohr-

Sasson et al., did not identify an increased prevalence of 

PAS in subsequent pregnancies following surgical 

myomectomy (18). 

Furthermore, uterine septum excision also emerged 

as a significant risk factor, with an OR of 9.45 in the 

multivariate analysis. This finding indicates that surgical 

correction of uterine anomalies can increase 

susceptibility to abnormal placentation. The relationship 

between congenital uterine anomalies and PAS has been 

explored in prior studies, but the association with 

septum excision adds a new dimension to our 

understanding of these risks. Clinicians should consider 

this history during antenatal care, as it may warrant 

closer monitoring and potentially earlier intervention. 

The recent literature findings suggest uterine anomalies 

may predispose women to PAS (19). Also, adenomyosis 

was more common in the PAS group (33.3% vs. 16.7%), 

although the difference was not statistically significant, 

which is consistent with previous studies (20,21). 

In this context, studies have shown mixed results 

regarding the association between adenomyosis and 

PAS, indicating that while adenomyosis can affect 

uterine structure, its role as a direct risk factor for PAS 

remains unclear (22).  

The study also revealed a trend towards significance 

for endometrial biopsy and uterine curettage histories in 

the PAS group. These findings suggest that repeated 

uterine interventions could contribute to uterine scarring 

and abnormalities, aligning with previous research 

linking such procedures to a higher risk of abnormal 

placentation. These results were consistent with 

Baldwin's research on primiparous women in Australia 

(23).  

Miller et al., cohort study demonstrated two to three 

times the risk for PAS in multifetal pregnancies 

(adjusted relative risk 2.96, 95% CI 2.23-3.93) (24).  

Multiparity was unexpectedly more common in the 

control group than in the PAS group, with a highly 

significant difference. This finding contradicts previous 

reports that have linked higher parity with an increased 

risk of PAS, suggesting that other factors, such as 

surgical history or uterine abnormalities, may play a 

more dominant role in the absence of CS (25,26). 

Similarly, common obstetric risk factors like gestational 

hypertension and diabetes mellitus did not emerge as 

significant predictors of PAS in this cohort. This further 

supports the hypothesis that PAS in women without CS 

may be driven more by structural changes in the uterus 

rather than by traditional maternal comorbidities. 

Our study identifies previous uterine myomectomy, 

septum excision, multiple endometrial biopsies, and 

repeated curettage as significant risk factors for PAS in 

women without a prior cesarean section. These findings 

highlight the need for heightened clinical vigilance and 

tailored risk assessment in this population to facilitate 

early detection and improve maternal outcomes. Further 

research is needed to explore the underlying 

mechanisms linking these risk factors to PAS and refine 

risk prediction models for clinical practice. Ultimately, a 

better understanding of PAS in women without CS will 

help to improve outcomes for this high-risk population 

by facilitating earlier diagnosis, timely intervention, and 

appropriate management strategies. 
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