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Abstract 

Background Retained products of conception (RPOC) often cause severe postpartum hemorrhage (PPH) but the 
clinical significance of RPOC in placenta previa is unclear. This study aimed to investigate the clinical significance of 
RPOC in women with placenta previa. The primary outcome was to evaluate risk factors of RPOC and the secondary 
outcome was to consider risk factors of severe PPH.

Methods Singleton pregnant women with placenta previa who underwent cesarean section (CS) and placenta 
removal during the operation at the National Defense Medical College Hospital between January 2004 and Decem‑
ber 2021 were identified. A retrospective analysis was performed to examine the frequency and risk factors of RPOC 
and the association of RPOC with severe PPH in pregnant women with placenta previa.

Results This study included 335 pregnant women. Among these, 24 (7.2%) pregnant women developed RPOC. 
Pregnant women with prior CS (Odds Ratio (OR) 5.98; 95% Confidence Interval (CI) 2.35–15.20, p < 0.01), major previa 
(OR 3.15; 95% CI 1.19–8.32, p < 0.01), and placenta accreta spectrum (PAS) (OR 92.7; 95% CI 18.39–467.22, p < 0.01) were 
more frequent in the RPOC group. Multivariate analysis revealed that prior CS (OR 10.70; 95% CI 3.47–33.00, p < 0.01,) 
and PAS (OR 140.32; 95% CI 23.84–825.79, p < 0.01) were risk factors for RPOC. In pregnant women who have placenta 
previa with RPOC or without RPOC, the ratio of severe PPH were 58.3% and 4.5%, respectively (p < 0.01). Furthermore, 
the occurrence of prior CS (OR 9.23; 95% CI 4.02–21.20, p < 0.01), major previa (OR 11.35; 95% CI 3.35–38.38, p < 0.01), 
placenta at the anterior wall (OR 3.44; 95% CI 1.40–8.44, p = 0.01), PAS (OR 16.47; 95% CI 4.66–58.26, p < 0.01), and RPOC 
(OR 29.70; 95% CI 11.23–78.55, p < 0.01) was more in pregnant women with severe PPH. In the multivariate analysis 
for severe PPH, prior CS (OR 4.71; 95% CI 1.29–17.13, p = 0.02), major previa (OR 7.50; 95% CI 1.98–28.43, p < 0.01), and 
RPOC (OR 13.26; 95% CI 3.61–48.63, p < 0.01) were identified as risk factors.

Conclusions Prior CS and PAS were identified as risk factors for RPOC in placenta previa and RPOC is closely associ‑
ated with severe PPH. Therefore, a new strategy for RPOC in placenta previa is needed.

Keywords Retained products of conception, Placenta previa, Postpartum hemorrhage, Placenta accrete spectrum

Background
Retained products of conception (RPOC) are defined 
as residual trophoblast-derived tissue that remains in 
the uterus after delivery, abortion, or miscarriage [1]. 
The overall frequency of the development of RPOC was 
reported to range from 1 to 6% [1–5]. The causes of 
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RPOC have been identified as primipara, uterine atony, 
placenta accreta spectrum (PAS), history of RPOC, pre-
term delivery, prolonged use of oxytocin, previous uterine 
surgeries, and uterine abnormalities [1–5]. If not treated 
properly, patients with RPOC often develop severe post-
partum hemorrhage (PPH) and endometritis [6, 7].

Placenta previa is defined as an abnormality of the pla-
cental location where placental parenchyma partially 
or completely covers the internal uterine ostium, which 
occasionally causes severe PPH [8–10]. Placenta previa is 
frequently complicated by PAS, which is considered a risk 
factor for RPOC [3]. Therefore, placenta previa may be 
closely associated with RPOC. Although both RPOC and 
placenta previa are associated with severe PPH [6, 8], the 
clinical significance of RPOC in placenta previa is unclear 
because there have been few reports on it [11, 12].

In this study, we retrospectively examined the inci-
dence and risk factors of RPOC and investigated 
whether RPOC is related to severe PPH in patients 
with placenta previa.

Methods
Patient selection
Singleton pregnant women with placenta previa who under-
went cesarean section (CS) and placenta removal during CS 

at the National Defense Medical College Hospital between 
January 2004 and December 2021 were identified. Patients 
without clinical information were excluded from the study.

RPOC was diagnosed using ultrasonography (US), 
contrast-enhanced computed tomography (CT), and 
contrast-enhanced magnetic resonance imaging (MRI) 
according to previous reports until seven days after CS 
[3, 6, 12–16]. When we suspected RPOC by US findings, 
intraoperatively and severe PPH, we implemented CT or 
MRI. Representative images of RPOC are shown in Fig. 1. 
A previous report classified placenta previa as major and 
minor previa [8, 17]. Cases of major previa were defined 
as those with a placenta that covered the internal cervi-
cal os, while cases with minor previa were those with the 
leading edge of the placenta, located within 2 cm from 
internal cervical OS, but did not cover the cervical os [8, 
17–19]. PAS was finally diagnosed in all cases by patho-
logical examination of the placenta and uterus (Fig.  2). 
When we suspected PAS intraoperatively, we used intra-
venous administration of uterotonic, insertion of uter-
ine balloon tamponade, packing of sterile gauze into the 
vagina and compression suture during operation. If mas-
sive hemorrhage continued after operation, we considered 
UAE. When severe hemorrhage sustained after UAE, we 
might make a decision of hysterectomy [8, 20]. Severe 

Fig. 1 These images were diagnosed for retained products of conception (RPOC) in pregnant patients with placenta previa after operation. RPOC 
was represented as an echogenic mass at transvaginal color Doppler ultrasonography (US) after one day of operation (a), which was detected 
no flow, a heterogenous signal area at T1‑weighted magnetic resonance imaging (MRI) (b), and a high signal area at T2‑weighted MRI (c) and 
contrase‑enhanced T1‑weighted MRI (d) (red arrow heads show)



Page 3 of 9Kishimoto et al. BMC Pregnancy and Childbirth          (2023) 23:481  

PPH was defined as >1000 ml of blood loss within 24 h 
of CS [21–25]. Patients select flow chart showed at Fig. 3.

Statistical analysis
The chi-square and Fisher’s exact tests were used to evalu-
ate the clinicopathological features. Univariate and multi-
variate analyses were performed using logistic regression 
analysis. Multivariate analysis was performed using varia-
bles with statistical significance in univariate analysis. The 
level of statistical significance was set at P < 0.05.

Results
During the observational period, 351 singleton pregnant 
women with placenta previa were identified, but 16 were 
excluded because of inadequate clinical information. 
Consequently, 335 patients were included in the analysis.

Among them, 24 (7.2%) were complicated by RPOC. 
In RPOC group, nine of 24 patients were suspected 
beforehand, sixteen of them intraoperatively, and seven 
both by beforehand and intraoperatively. Nine of 24 
patients got pathological diagnosis of PAS, finally. 
Compared with pregnant women without RPOC, those 
with placenta previa and RPOC had a higher frequency 
of prior CS (p < 0.01), major previa (p < 0.01), and PAS 
(p < 0.01) (Table 1). Furthermore, they developed higher 
intraoperative blood loss (p < 0.01), postpartum hemor-
rhage (p < 0.01), and total blood loss (p < 0.01). Hence, 
all patients underwent US, and nine (2.7%) were diag-
nosed with RPOC.

We suspected RPOC in 32 of 335 (9.6%) patients with 
placenta previa by intraoperative findings or severe 
PPH, and we were performed by CT in one of them and 

Fig. 2 The pathological images of placenta accreta spectrum (PAS) in a pregnant patient with placenta previa. These images expressed a 
pathological feature of PAS; findings of invasion of trophoblastic tissue into the myometrium (red arrow heads show) and fibrin deposition in in 
some areas (blue arrow heads show). (a × 40, (b) × 100))

Fig. 3 A study flow chart in pregnant patients with placenta previa. All patients with placenta previa were performed cesarean section (CS) (*). 
Retained products of conceptions (RPOC) (**) was diagnosed using ultrasonography (US), contrast‑enhanced computed tomography (CT), and 
contrast‑enhanced magnetic resonance imaging (MRI) according to previous reports until seven days after CS. Severe postpartum hemorrhage 
(severe PPH) (***) was defined as > 1000 ml of blood loss within 24 h of CS
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MRI in 31 of them, following ultrasound examination. 
The woman who received CT and 14 out of 31 (45.1%) 
pregnant women who underwent MRI were diagnosed 
with RPOC.

In the univariate analysis, prior CS (odds ratio (OR), 
7.13; p < 0.01), major previa (OR, 3.86; p < 0.01), pla-
centa at the anterior wall (OR, 2.72; p = 0.048), and 
PAS (OR, 92.7; p < 0.01) were identified. Multivariate 
analysis revealed that prior CS (odds ratio [OR] 10.70; 
p < 0.01) and PAS (OR 140.32; p < 0.01) were independ-
ent risk factors for RPOC (Table 2).

Of these, 28 (8.4%) pregnant women with placenta 
previa developed severe PPH. The proportion of preg-
nant women with placenta previa and severe PPH who 
experienced multipara (p = 0.048), prior CS (p < 0.01), 
major previa (p < 0.01), placenta at the anterior wall 
(p = 0.01), PAS (p < 0.01), and RPOC (p < 0.01) was more 
than those with placenta previa without severe PPH. 
Ten patients with RPOC had no severe PPH. When we 
performed them by routine US before leaving hospital, 
they were diagnosed by chance. (Table 3). In univariate 
analysis, multiparity (OR 0.43; p = 0.04), prior CS (OR 
9.23; p < 0.01), major previa (OR 11.35; p < 0.01), pla-
centa at the anterior wall (OR 3.44; p < 0.01), PAS (OR 
16.47; p < 0.01), and RPOC (OR 29.70; p < 0.01) were 
identified as risk factors for severe PPH. Multivari-
ate analysis showed that prior CS (OR, 4.71; p < 0.01), 
major previa (OR, 7.50; p < 0.01), and RPOC (OR, 13.26; 
p < 0.01) were independent risk factors for severe PPH 
(Table 4).

Details of the 14 cases of RPOC that developed 
severe PPH show in supplementary material 1. Thir-
teen (92.9%) cases required additional allogeneic blood 
transfusions. Nine (64.2%) cases needed uterine artery 
embolization (UAE) after CS. Within 11  weeks after 
CS, dilation and curettage (D&C) were performed to 
remove placenta in three (21.4%) cases. Ten (71.4%) 
patients received intrauterine balloon tamponade to 
decrease the amount of blood loss after CS. Two (14.3%) 
patients required supravaginal amputation of the uterus 
and total hysterectomy as UAE and intrauterine balloon 
tamponade could not stop bleeding after CS. Thirteen 
(92.9%) patients with RPOC who developed severe PPH 
had major previa.

Details of the 10 pregnant women with RPOC with-
out severe PPH show in supplementary material 2. Two 
(20%) of them required additional allogeneic blood 
transfusion. Six (60%) cases underwent intrauterine 
balloon tamponade to decrease the amount of blood 
loss after CS. One patient required D&C 11 weeks after 
CS. Three weeks after CS, one (10%) patient devel-
oped > 2500 ml of blood loss and required UAE to stop 
bleeding. Subsequently, the RPOC reduced naturally.

Table 1 Characteristics of all pregnant women with placenta 
previa about retained products of concepts (RPOC)

a Warning bleeding was defined as painless genital bleeding from the placenta
b Major previa was defined as a placenta that covered the internal cervical os
c Minor previa was defined as the leading edge of the placenta, which was 
located within 2 cm from internal cervical OS but did not cover the cervical os

Pregnant women 
with RPOC

Pregnant women 
without RPOC

p-value

n = 24 n = 311

Maternal age

  > 35 years 14 (58.3%) 140 (45.0%) 0.29

  < 35 years 10 (41.7%) 171 (55.0%)

Gestational age at delivery

  > 37 weeks 14 (58.3%) 199 (64.0%) 0.66

  < 37 weeks 10 (41.7%) 112 (36.0%)

Parity

 Primipara 9 (37.5%) 161 (51.8%) 0.21

 Multipara 15 (62.5%) 150 (48.2%)

In vitro fertilization pregnancy

 Yes 5 (20.8%) 38 (12.2%) 0.21

 No 19 (79.2%) 273 (87.8%)

Tocolytic agent use

 Yes 14 (58.3%) 124 (39.9%) 0.09

 No 10 (41.7%) 187 (60.1%)

Warning  bleedinga

 Yes 11 (45.8%) 86 (27.7%) 0.07

 No 13 (54.2%) 225 (72.3%)

Prior cesarean section

 Yes 11 (45.8%) 33 (10.6%)  < 0.01

 No 13 (54.2%) 278 (89.4%)

The mode of cesarean section

 Emergency 6 (25.0%) 67 (21.5%) 0.80

 Elective 18 (75.0%) 244 (78.5%)

The classification of placenta previa

 major  previab 18 (75.0%) 137 (44.0%)  < 0.01

 minor  previac 6 (25.0%) 174 (56.0%)

Main location of placenta

 Anterior wall 6 (25.0%) 34 (10.9%) 0.052

 Posterior wall 18 (75.0%) 277 (89.1%)

Placenta accreta spectrum

 Yes 9 (37.5%) 2 (0.6%)  < 0.01

 No 15 (62.5%) 309 (99.4%)

Prior endometrial curettage

 Yes 8 (33.3%) 83 (26.7%) 0.48

 No 16 (66.7%) 228 (73.3%)

Magnetic resonance imaging after operation

 Yes 14 (58.3%) 14 (4.5%)  < 0.01

 No 10 (41.7%) 297 (95.5%)

Intraoperative blood loss (ml)

 median (range) 1849 (724–4936) 1119 (265–3418)  < 0.01

Postpartum hemorrhage (ml)

 median (range) 1868 (20–8748) 120 (0–3261)  < 0.01

Total blood loss (ml)

 median (range) 4025 (789–13,172) 1270 (287–5121)  < 0.01
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Four (17%) of 24 pregnant women with RPOC needed 
D&C, and 10 (42%) required UAE. Two (8%) of the 24 
had hysterectomy for RPOC treatment. Finally, in 13 
(54%) pregnant women, RPOC was reduced naturally 
without D&C, UAE, or hysterectomy treatment.

Discussion
In this study, we found that pregnant women with pla-
centa previa with RPOC experienced prior CS com-
plicated with major previa, PAS, developed massive 
intraoperative blood loss, massive postpartum hemor-
rhage, and massive total blood loss more frequently than 
those without RPOC did. Multivariate analysis revealed 
that prior CS and PAS were the risk factors for RPOC in 
pregnant women with placenta previa. Pregnant women 
with placenta previa with severe PPH experienced mul-
tipara, prior CS, major previa, placenta at the anterior 
wall, PAS, and RPOC more frequently than pregnant 

women having placenta previa without severe PPH. In 
addition, multivariate analysis demonstrated that RPOC 
was the cause of severe PPH in addition to prior CS and 
major previa. Many pregnant women with RPOC receive 
several additional hemostatic treatments.

In previous studies, risk factors for RPOC were pri-
mipara, uterine atony, placenta accreta spectrum (PAS), 
history of RPOC, preterm delivery, prolonged oxytocin 
intake, previous uterine surgeries, and uterine abnor-
malities [1–5]. This study identified prior CS and PAS 
as risk factors for RPOC in women with placenta previa. 
Therefore, our findings partially correspond to previous 
reports, and we need to pay attention to RPOC in preg-
nant women with placenta previa who have prior CS and 
suspicious PAS.

In previous studies, the incidence of the develop-
ment of RPOC was reported to range from 1 to 6% [1–
5]. Hence, in this study, there was a possibility that the 

Table 2 Univariate and multivariate analysis to investigate the risk factor of retained products of conception in pregnant women with 
placenta previa

a Warning bleeding was defined ass painless genital bleeding from the placenta
b Major previa was defined as a placenta that covered the internal cervical os
c Minor previa was defined as the leading edge of the placenta, which was located within 2 cm from internal cervical OS but did not cover the cervical os
d Multivariate analysis was adjusted for prior cesarean section, the classification of placenta previa, main location of placenta, and placenta accreta spectrum

Univariate analysis Multivariate  analysisd

Odds ratio (95% Confidence 
interval)

p-value Odds ratio (95% Confidence interval) p-value

Maternal age

  > 35 years vs < 35 years 1.68 (0.73–3.92) 0.22

Gestational age at delivery

  > 37 weeks vs < 37 weeks 1.27 (0.55–2.95) 0.58

Parity

 Primipara vs Multipara 0.57 (0.24–1.33) 0.19

In vitro fertilization pregnancy

 Yes vs. No 1.84 (0.65–5.20) 0.25

Tocolytic agent use

 Yes vs. No 2.08 (0.90–4.84) 0.09

Warning  bleedinga

 Yes vs. No 2.21 (0.96–5.13) 0.06

Prior cesarean section

 Yes vs. No 7.13 (2.96–17.19)  < 0.01 10.70 (3.47–33.00)  < 0.01

The mode of cesarean section

 Emergency vs Elective 1.21 (0.46–3.18) 0.69

The classification of placenta previa

 Major  previab vs Minor  previac 3.86 (1.49–9.99)  < 0.01 1.72 (0.55–5.42) 0.35

Main location of placenta

 Anterior wall vs Posterior wall 2.72 (1.01–7.32) 0.048 1.38 (0.37–5.7) 0.63

Placenta accreta spectrum

 Yes vs. No 92.7 (18.39–467.22)  < 0.01 140.32 (23.84–825.79)  < 0.01

Prior endometrial curettage

 Yes vs. No 1.37 (0.57–3.33) 0.48
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occurrence rate of RPOC in placenta previa (7.2%) was 
higher, although a direct comparison is not feasible. This 
discrepancy was assumed to cause differences in subjects 
between previous reports and our study. Although pre-
vious reports have included women after delivery, abor-
tion, or miscarriage, our study included all pregnant 
women with placenta previa. Therefore, pregnant women 
with placenta previa often develop RPOC.

The tools for the diagnosis of RPOC were US, CT, and 
MRI [3, 6, 12–16]. Of these, US is frequently used with a 
sensitivity and specificity ranging from 66 to 98% and 33 
to 89%, respectively [4, 26–28]. CT and MRI are assistive 
tools to diagnose RPOC, but their sensitivities and spe-
cificities are unclear due to the small number of case stud-
ies [3, 6]. In our study, some cases could not be diagnosed 
by US, but were diagnosed with MRI and CT. Therefore, 
MRI and CT are useful tools for diagnosing RPOC, and 
it may be valuable that all patients with placenta previa 
will be performed by CT and MRI to detect RPOC. On 
the other hand, previous studies revealed that age, prior 
D&C, prior CS, major previa, and anterior locating pla-
centa were the risk factors for severe PPH in placenta 
previa [29, 30]. In our study, RPOC was considered a risk 
factor for severe PPH in pregnant women with placenta 
previa. Since RPOC might induce massive PPH, diagnosis 
using MRI or CT may be actively recommended. But few 
previous studies revealed the sensitivity and the specific-
ity of CT or MRI to diagnose RPOC, and we might miss 
patients who had RPOC without severe PPH because of 
a difference of modalities. Further studies are needed to 
discover an availability of CT and MRI for diagnosis of 
RPOC in all patients with placenta previa after operation.

Most cases of RPOC received no treatment because 
RPOC disappeared naturally, with its incidence ranging 
from 55 to 71% [14, 31]. Hence, in the case that patients 
underwent any treatment, many pregnant women with 
RPOC received D&C and recovered [31, 32]. However, 
although the incidence was low, if massive PPH devel-
oped, UAE and hysterectomy were performed, and mas-
sive blood transfusion was required [12, 31–34]. In this 
study, many pregnant women with placenta previa with 
RPOC underwent insertion of uterine balloon tampon-
ade, UAE, hysterectomy, and massive blood transfusion, 
although there were patients who received no treatment. 
Therefore, RPOC is a more important factor that causes 
massive hemorrhage in patients with placenta previa than 
in those without placenta previa. In previous studies, few 
patients required UAE or hysterectomy, but this study 
revealed that more patients with placenta previa required 
UAE or hysterectomy. Therefore, the clinical significance 
of RPOC in placenta previa should be recognized. Previ-
ous studies showed that insertion of uterine balloon tam-
ponade decreased the intraoperative and postoperative 

Table 3 Characteristics of all pregnant women with placenta 
previa according to the amount of the postpartum hemorrhage 
(PPH)

PPH postpartum hemorrhage, CS cesarean section
a Severe PPH was defined as > 1000 ml of blood loss within 24 h of CS
b Warning bleeding was defined as painless genital bleeding from the placenta
c Major previa was defined as the placenta that covered the internal cervical os
d Minor previa was defined as the leading edge of the placenta, which was 
located within 2 cm from internal cervical OS but did not cover the cervical os

Pregnant patients 
with severe  PPHa

Pregnant patients 
without severe 
PPH

p-value

n = 28 n = 307

Maternal age

  > 35 years 14 (50.0%) 140 (45.6%) 0.70

  < 35 years 14 (50.0%) 167 (54.4%)

Gestational age at delivery

  > 37 weeks 18 (64.3%) 195 (63.5%) 1.00

  < 37 weeks 10 (35.7%) 112 (36.5%)

Parity

 Primipara 9 (32.1%) 161 (52.6%) 0.048

 Multipara 19 (67.9%) 146 (47.4%)

In vitro fertilization pregnancy

 Yes 3 (10.7%) 40 (13.0%) 1.00

 No 25 (89.3%) 267 (87.0%)

Tocolytic agent use

 Yes 13 (46.4%) 125 (40.7%) 0.55

 No 15 (53.6%) 182 (59.3%)

Warning  bleedingb

 Yes 10 (35.7%) 87 (28.3%) 0.39

 No 18 (64.3%) 220 (71.7%)

Prior CS

 Yes 14 (30.0%) 30 (9.8%)  < 0.01

 No 14 (0.0%) 277 (90.2%)

The mode of cesarean section

 Emergency 6 (21.4%) 67 (21.8%) 1.00

 Elective 22 (78.6%) 240 (78.2%)

The classification of placenta previa

 Major  previac 25 (89.3%) 130 (42.4%)  < 0.01

 Minor  previad 3 (10.7%) 177 (57.6%)

Main location of placenta

 Anterior wall 8 (28.6%) 32 (10.4%) 0.01

 Posterior wall 20 (71.4%) 275 (89.6%)

Placenta accreta spectrum

 Yes 6 (21.4%) 5 (1.6%)  < 0.01

 No 22 (78.6%) 302 (98.4%)

Prior endometrial curettage

 Yes 6 (21.4%) 85 (27.7%) 0.66

 No 22 (78.6%) 222 (72.3%)

Retained products of conception

 Yes 14 (50.0%) 10 (3.3%)  < 0.01

 No 14 (50.0%) 297 (96.7%)
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hemorrhage in patients with placenta previa [8, 35]. In 
this study, patients with placenta previa who received 
RPOC could benefit insertion of uterine balloon tam-
ponade and it might decrease postpartum hemorrhage. 
But the number of cases was small. The Further study is 
needed and we should evaluate a new strategy that we 
will routinely insert of uterine balloon tamponade in all 
patients with RPOC in order to decrease postpartum 
hemorrhage.

In our hospital, all patients were performed ultrasound 
examination after operation within seven days because 
placental remnants are empirically frequent. All cases 
who had severe PPH were performed by US within 24 h 
after operation as a rule of our hospital to search the 
cause of severe PPH. Therefore, all patients had at least 

one ultrasound examination performed during stay in 
our hospital.

The present study had some limitations. First, this was a 
retrospective, single-institutional study and included only a 
small sample size. Second, we did not perform a literature 
review or meta-analysis and could not evaluate the further 
risk factor. Third, patients with severe PPH were decreased 
because almost all patients had inserted uterine balloon 
tamponade after operation. Finally, at inclusion criteria in 
this study, we targeted at only singleton pregnant women 
with placenta previa who underwent CS and placenta 
removal during CS. Therefore, patients with PAS who had 
needed UAE and hysterectomy might be decreased. How-
ever, our study demonstrated the clinical significance of 
RPOC and is useful in clinical settings and future studies.

Table 4 Univariate and multivariate analysis to examine the risk factor of severe  PPHa in pregnant women with placenta previa

PPH postpartum hemorrhage, CS cesarean section
a Severe PPH was defined as > 1000 ml of blood loss within 24 h of CS
b Warning bleeding was defined as painless genital bleeding from the placenta
c Major previa was defined as the placenta that covered the internal cervical os
d Minor previa was defined as the leading edge of the placenta, which was located within 2 cm from internal cervical OS but did not cover the cervical os

Univariate analysis Multivariate analysis

Odds ratio (95% Confidence 
interval)

p-value Odds ratio (95% Confidence 
interval)

p-value

Maternal age

  > 35 years vs. < 35 years 1.19 (0.55–2.59) 0.66

Gestational age at delivery

  > 37 weeks vs. < 37 weeks 1.03 (0.46–2.32) 0.94

Parity

 Primipara vs Multipara 0.43 (0.19–0.98) 0.04 0.95 (0.27–3.33) 0.93

In vitro fertilization pregnancy

 Yes vs. No 0.80 (0.23–2.78) 0.73

Tocolytic agent use

 Yes vs. No 1.26 (0.58–2.74) 0.56

Warning  bleedingb

 Yes vs. No 1.40 (0.62–3.16) 0.41

Prior CS

 Yes vs. No 9.23 (4.02–21.20)  < 0.01 4.71 (1.29–17.13) 0.02

The mode of cesarean section

 Emergency vs. Elective 0.98 (0.38–2.51) 0.96

The classification of placenta previa

 Major  previac vs. Minor  previad 11.35 (3.35–38.38)  < 0.01 7.50 (1.98–28.43)  < 0.01

Main location of placenta

 Anterior wall vs. Posterior wall 3.44 (1.40–8.44)  < 0.01 1.83 (0.56–6.00) 0.32

Placenta accreta spectrum

 Yes vs. No 16.47 (4.66–58.26)  < 0.01 2.53 (0.39–16.46) 0.33

Prior endometrial curettage

 Yes vs. No 0.71 (0.28–1.82) 0.48

Retained products of conception

 Yes vs. No 29.70 (11.23–78.55)  < 0.01 13.26 (3.61–48.63)  < 0.01
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Conclusion
Prior CS and PAS are risk factors for RPOC develop-
ment. In addition, RPOC may be a risk factor for massive 
PPH in placenta previa. Therefore, the development of a 
definitive treatment is necessary.
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