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Abstract

OBJECTIVE: Retained placenta complicates 2-3% of vaginal deliveries and is a known cause of 

postpartum hemorrhage. Treatment includes manual or operative placental extraction, potentially 

increasing risks of hemorrhage, infections, and prolonged hospital stays. We sought to evaluate 

risk factors for retained placenta, defined as more than 30 minutes between the delivery of the 

fetus and placenta, in a large US obstetrical cohort.

STUDY DESIGN: We included singleton, vaginal deliveries ≥24 weeks (n = 91,291) from the 

Consortium of Safe Labor from 12 US institutions (2002–2008). Multivariable logistic regression 

analyses estimated the adjusted odds ratios (OR) and 95% confidence intervals (CI) for potential 

risk factors for retained placenta stratified by parity, adjusting for relevant confounding factors. 

Characteristics such as stillbirth, maternal age, race, and admission body mass index were 

examined.

Corresponding author: Elizabeth Coviello, DO. Elizabeth.coviello@gmail.com. 

Institutions involved in the Eunice Kennedy Shriver National Institute of Child Health and Human Development/National Institutes of 
Health Consortium on Safe Labor are listed in the Acknowledgments.

The authors report no conflict of interest.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, National Institutes of Health.

Presented in poster format at the 35th annual meeting of the Society for Maternal-Fetal Medicine, San Diego, CA, Feb. 3-8, 2015.

HHS Public Access
Author manuscript
Am J Obstet Gynecol. Author manuscript; available in PMC 2023 August 24.

Published in final edited form as:
Am J Obstet Gynecol. 2015 December ; 213(6): 864.e1–864.e11. doi:10.1016/j.ajog.2015.07.039.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



RESULTS: Retained placenta complicated 1047 vaginal deliveries (1.12%). Regardless of parity, 

significant predictors of retained placenta included stillbirth (nulliparous adjusted OR, 5.67; 95% 

CI, 3.10–10.37; multiparous adjusted OR, 4.56; 95% CI, 2.08–9.94), maternal age ≥30 years, 

delivery at 24 0/7 to 27 6/7 compared with 34 weeks or later and delivery in a teaching hospital. 

In nulliparous women, additional risk factors were identified: longer first- or second-stage labor 

duration, whereas non-Hispanic black compared with non-Hispanic white race was found to be 

protective. Body mass index was not associated with an increased risk.

CONCLUSION: Multiple risk factors for retained placenta were identified, particularly the strong 

association with stillbirth. It is plausible that there could be something intrinsic about stillbirth that 

causes a retained placenta, or perhaps there are shared pathways of certain etiologies of stillbirth 

and a risk of retained placenta.
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Postpartum hemorrhage is the primary cause of maternal mortality in developing countries 

and reported by the World Health Organization to be responsible for 25% of all maternal 

fatalities.1 Postpartum hemorrhage complicates approximately 2–3% of vaginal deliveries.2 

Although uterine atony is the most common etiology of postpartum hemorrhage, other 

etiologies include cervical or vaginal lacerations, coaglopathies, and a retained placenta.

Although there is no universal consensus for the length of time allotted for the placenta to 

deliver before it is diagnosed as retained, intrapartum guidelines from the National Institute 

for Health and Clinical Excellence in London and the World Health Organization suggest 

using 30 minutes following delivery of the neonate as the length of time after which some 

type of intervention is advised, especially in the presence of bleeding.3,4 Treatment may 

involve manual or operative extraction of the placenta, potentially increasing the risks of 

hemorrhage, postpartum infections, and prolonged hospital stays.5,6

Several reports since the early 1990s have identified risk factors for retained placenta to be 

induction of labor, high parity (one study citing parity of ≥5), history of retained placenta, 

previous dilatation and curettage, preterm delivery, and small placental weight.7-11 The 

study by Endler et al9 in 2014 was the first to suggest an association between term stillbirth 

and retained placenta in a Swedish population. However, no studies have examined the US 

population.

It also remains unknown whether there are differences in retained placenta among maternal 

races or an association with increasing body mass index (BMI), both factors that may 

differ from non-US populations. The goal of this study was to identify underlying factors 

for retained placenta, specifically focusing on potential racial differences and increasing 

maternal BMI by using the Consortium on Safe Labor database.

Materials and Methods

We performed a secondary analysis of deidentified data collected from the Consortium on 

Safe Labor database, a retrospective cohort study of 228,562 deliveries from 12 US clinical 
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centers between 2002 and 2008.12 Data were collected from obstetric, labor progression, 

and newborn electronic medical records linked to hospital discharge codes. This original 

study received institutional review board approval from all participating institutions, and 

the current analysis was deemed exempt by the MedStar Washington Hospital Center’s 

Institutional Review Board on Oct. 17, 2013.

For the present analysis, we included women with singleton gestations, delivery gestational 

age ≥ 24 weeks, and vaginal deliveries. Only the patient’s first documented pregnancy in the 

Consortium on Safe Labor database was used for analysis. Cases with shoulder dystocia or 

hospitals without adequate documentation of pertinent variables were excluded (Figure 1). 

The total number of deliveries available for analysis was 91,291.

The third stage of labor was calculated from the time of neonate delivery to the time 

of placental delivery as recorded in the electronic medical record. Retained placenta 

was defined as longer than 30 minutes.3,4 Bivariate analyses were performed to assess 

the relationship between a retained placenta and maternal demographic or clinical 

characteristics with a χ2 test, Fisher exact test, Student t test, or Wilcoxon rank sum test, if 

applicable. Multivariable logistic regression analyses estimated the adjusted odds ratios and 

95% confidence intervals for potential risk factors for retained placenta stratified by parity.

Risk factors for retained placenta were identified from the medical record or International 
Classification of Disease, 9th revision (ICD-9), codes and included parity, maternal age, 

gestational age, admission BMI, race, history of abortion (ICD-9), history of cesarean 

delivery, large for gestational age (ICD-9), intrauterine growth restriction (IUGR; ICD-9), 

duration of first and second stages of labor, duration of rupture of membranes to delivery, 

labor induction agent (misoprostol, dinoprostone, artificial rupture of membranes, or 

oxytocin), group B streptococcal status, chorioamnionitis, use of an epidural, episiotomy, 

stillbirth, hospital type, and duration of exposure to oxytocin were examined and adjusted 

for in the analysis.

A value of P < .05 was determined significant. Forest plots were developed to compare the 

odds ratios between categories of gestational age groups, based on the result of multivariable 

logistic regression models. All statistical analyses were performed using SAS version 9.3 

(SAS Institute Inc, Cary, NC).

Results

The incidence of retained placenta in the study population was 1.12% (1047 deliveries). 

The demographics of the study population are described in Table 1. Women with retained 

placenta compared with women without retained placenta were more likely to be older (27.5 

years vs 26.6 years; P < .001), multiparous, and non-Hispanic black or Asian, but there was 

no difference in maternal BMI (P < .18).

They were also more likely to have a stillbirth (3.0% vs 0.3%; P < .001), chorioamnionitis 

(2.7% vs 1.3%; P < .001), and a longer length of first and second stages of labor (P < .001). 

Women with retained placenta had a significantly higher rate of postpartum hemorrhage than 

women without retained placenta (11.56% vs 3.13%; P < .001). However, no significant 
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difference was found in the rate of postpartum blood transfusion between the women with a 

retained placenta and the women without a retained placenta (7.02% vs 5.32%; P = .092).

After stratifying by parity and adjusting for confounding factors, multiple significant risk 

factors for retained placenta in both nulliparous and multiparous women were identified 

(Tables 2 and 3, respectively). Regardless of parity, risk factors included increasing maternal 

age >30 years, early preterm delivery <27 6/7 weeks compared with 34 0/7 weeks or later 

(Figures 2 and 3), and stillbirth and delivery in a university-affiliated or community teaching 

hospital. Maternal BMI, chorioamnionitis, and IUGR had no association with retained 

placenta.

Additional risk factors in nulliparous women (Table 2) included an increased duration 

of first and second stages of labor. After adjusting for other risk factors, non-Hispanic 

black race compared with non-Hispanic white race was associated with a decreased risk 

of retained placenta, and there was no association with other races. The use of an epidural 

was associated with a decreased odds of retained placenta. Among the multiparous women 

(Table 3), there was no association with maternal race or with duration of the first and 

second stages of labor. Prior cesarean delivery was also not a risk factor for retained 

placenta.

Comment

To our knowledge, this is a novel study identifying stillbirth, maternal age >30 years, 

delivery between 24 0/7 and 27 6/7 compared with delivery after 34 0/7 weeks, and delivery 

in a teaching hospital as risk factors for retained placenta in a US obstetrical population.

A few studies have evaluated risk factors for retained placenta in populations outside of the 

United States.7-10 In our population, we found the 1.1% incidence of retained placenta to be 

concordant with a previously reported incidence of 0.5–3%.2,7-10 Multiple risk factors for 

retained placenta identified in previous studies include increasing maternal age and preterm 

birth5,7,10,11,13 were confirmed in our study.

Previous studies have suggested maternal age >35 years was an independent risk factor for 

retained placenta10; however, our study suggests age >30 years is a risk factor. Furthermore, 

as maternal age increased, the odds of a retained placenta increased. It is unknown whether 

advanced maternal age is associated with a decreased quality of placentation or a difference 

in angiogenesis that may be responsible for the increased risk of a retained placenta. This is 

a subject that warrants future investigation.

Most strikingly, we identified a strong association between stillbirth and a retained placenta. 

Only one other study has reported this association. Endler et al9 noted a 1.71-fold risk 

of retained placenta in a primiparous, Swedish population between 37 and 41 weeks of 

gestation. In comparison, our study, which stratified by parity and accounted for multiple 

confounders, found an increased risk of retained placenta more than double than that 

described in the Swedish population. Unlike the study by Endler et al, however; our study 

did not find an association between IUGR and retained placenta. The differences may be due 
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to different definitions because Endler et al used birthweight less than 2 SD from the mean 

for gestational age and sex as a proxy for IUGR, whereas we used an intrauterine definition.

IUGR has a diverse set of etiologies that may not involve the placenta such as 

fetal chromosomal abnormalities, congenital anomalies, fetal-maternal hemorrhage, and 

malnutrition.14 Whereas IUGR may lead to stillbirth, there are separate etiologies for both 

outcomes so they are not always related.14 It is feasible that a different placental mechanism 

exists that leads to the development of IUGR, and it is separate from the mechanism 

responsible for stillbirth and retained placenta, or it may just be that IUGR itself is not 

associated with a retained placenta in the absence of stillbirth.

It has been hypothesized that retained placenta results from uterine atony because of 

ineffective myometrial contractility15-17 or an intrinsic placental abnormality.18,19 Perhaps 

this intrinsic placental dysfunction is responsible for the association of stillbirth with 

retained placenta. Kidron et al,20 studied 120 stillbirths and placentas. It was concluded 

that 88% of all stillbirths were extrinsic to the fetus including placental, cord, or 

chorioamnionitis. In a larger study examining 310 stillbirths, Horn et al21 found 62% 

of stillbirths were caused by placenta pathology, whereas 2.2% were due to intrauterine 

infection.

Although both of these studies support a placental pathology as the culprit for stillbirth, 

neither discuss the outcome of retained placenta. Pinar et al22 found that the placentas of 

stillbirths harbored more abnormal histopathological findings than live births, but the lesions 

varied among gestational ages of both live-born and stillborn infants, without one dominant 

histopathology leading to stillbirth. It may be that the more frequently detected multiple 

histpathological lesions associated with stillbirth leads to the later association with retained 

placenta.

Unique to our study was the analysis of race and BMI. We found a decreased risk of retained 

placenta among non-Hispanic black compared with non-Hispanic white women after taking 

other risk factors into account but only in nulliparous women. Extremes of BMI have been 

linked to many obstetric complications.23-25 A large Swedish cohort found that women 

with a BMI >40 kg/m2 had a higher risk of postpartum hemorrhage compared with those 

with a BMI 18.5–24.9 kg/m2.26 In the same population, no association was found between 

postpartum hemorrhage or maternal obesity with retained placenta.26

Our study, similarly, did not find a statistically significant association between BMI and 

retained placenta Women with increased BMI are prone to increased oxidative stress, but 

whether that could lead to changes in placental physiology that affect retained placenta is 

unknown.27 However, our findings did not support our hypothesis.

According to the Centers for Disease Control and Prevention, the cesarean rate in 2012 in 

the United States was 32.8%.28 Even though some suggest the increased cesarean delivery 

rate is contributing to an increased incidence of placenta accreta,29 we did not find an 

increased risk for retained placenta in patients with a previous cesarean delivery.
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Our data conflict with the results from previous studies.13,30,31 A large Swedish study that 

found a 1.45-fold risk of retained placenta in pregnancies delivered after the first cesarean 

delivery.30 An additional large study in Israel found a 1.71-fold risk of retained placenta 

delivered after a history of one previous cesarean delivery.13 The lack of association in our 

current study may be explained by a low rate of successful vaginal birth after cesarean 

delivery in the study population.

Using the Consortium on Safe Labor database, we had the unique ability to study the 

hospital type for a given outcome. Regardless of parity, we found an increased risk of 

retained placenta in both university-affiliated and community teaching hospitals compared 

with nonteaching community hospitals. It is known that teaching hospitals care for a 

greater proportion of high-risk patients who may have probable confounding risk factors 

for retained placenta.

The strengths of this study include a large, diverse population from multiple geographic 

centers around the United States. We were able to extrapolate multiple demographics 

including race and BMI that had not been previously studied. Additionally, stratifying by 

parity excluded the nulliparous population from any previous obstetric history that could 

introduce bias into the analysis.

Although there are multiple strengths to this study, the Consortium on Safe Labor database 

also has its limitations. There is the potential for provider bias when documenting retained 

placenta. It is unclear from the Consortium on Safe Labor database how each case of 

retained placenta was diagnosed or what maneuvers were used to deliver the placenta. The 

Consortium on Safe Labor database also had a low incidence of successful vaginal birth 

after cesarean delivery. In future studies, it may be helpful to study risk factors for retained 

placenta in a large cohort of patients with a history of cesarean deliveries.

In summary, many of the risk factors identified for retained placenta are minimally 

modifiable. However, it is clinically important to identify these risk factors. Early 

identification of risk factors allows the team to counsel patients about realistic expectations, 

risks of possible complications like retained placenta and postpartum hemorrhage, and 

additional interventions. Additionally, physicians and team members can anticipate and 

prepare for the possibility of a retained placenta that may require additional interventions. 

In the future, further examination is needed to more clearly elucidate the underlying 

pathophysiology between the retained placenta and outcomes such as stillbirth.
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FIGURE 1. Case selection diagram
GA, gestational age.
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FIGURE 2. Retained placenta in nulliparous women by gestational age compared to 24 0/7 to 27 
6/7
The adjusted odds ratios were adjusted for parity, maternal age, gestational age, admission 

BMI, race, history of abortion, history of cesarean delivery, large for gestational age (defined 

at >90% fetal weight), intrauterine growth restriction (defined as <5% fetal weight), duration 

of first and second stages of labor, duration of rupture of membranes to delivery, labor 

induction agent, group B streptococcal status, chorioamnionitis, use of epidural, episiotomy, 

stillbirth, hospital type, and duration of exposure to oxytocin.

BMI, body mass index.
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FIGURE 3. Retained placenta in multiparous women by gestational age compared to 24 0/7 to 27 
6/7
The adjusted odds ratios were adjusted for parity, maternal age, gestational age, admission 

BMI, race, history of abortion, history of cesarean delivery, large for gestational age (defined 

at >90% fetal weight), intrauterine growth restriction (defined as <5% fetal weight), duration 

of first and second stages of labor, duration of rupture of membranes to delivery, labor 

induction agent, group B streptococcal status, chorioamnionitis, use of epidural, episiotomy, 

stillbirth, hospital type, and duration of exposure to oxytocin.

BMI, body mass index.
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