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Abstract

Objective: To analyze the characteristics surrounding women who underwent cesarean delivery 

for stillbirth management in the rural, southern US state of Arkansas.

Methods: This was a planned secondary analysis of a retrospective descriptive study evaluating 

mode of delivery following the stillbirth of singleton pregnancies without anomalies or aneuploidy 

delivered in our state between July 2015 and June 2019. Data were extracted from a statewide 

reproductive health monitoring system and reviewed by the first three authors. Summary statistics 

were presented as means and standard deviations for continuous measures and frequencies and 

percentages for categorical variables.

Results: There were 861 patients diagnosed as having stillbirth between July 2015 and June 

2019 in 44 hospitals in Arkansas. Seventy-five of those patients (8.7%) underwent cesarean 

delivery and are the basis for this analysis. Common indications for cesarean delivery were 

prior cesarean delivery (41%), malpresentation (18.7%), and abruption or hemorrhage (13.1%). 

Sixty-five percent of patients had a prior cesarean delivery. The most common complications 

were infection and hemorrhage, which accounted for 64.3% of known complications. The overall 

complication rate was 18.7% among stillbirths delivered via cesarean.

Conclusions: This study demonstrates that cesarean delivery remains a common mode of 

delivery for management of stillbirth and that there is maternal morbidity associated with an 

abdominal delivery because 22.7% of the women undergoing a cesarean had an operative 

complication. It also highlights that prior cesarean delivery remains a common indication for a 

repeat abdominal delivery following a stillbirth despite the lack of fetal benefit.

Brief Description

In a planned, separate analysis of a retrospective study examining stillbirth management in 

the authors’ rural state over 4 years, we found a cesarean delivery rate of 8.7% (75/861). 

Prior cesarean delivery remains a common indication for cesarean delivery without fetal benefit 
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following stillbirth and was an indication in 41% of cases. In addition, cesarean delivery following 

stillbirth is associated with maternal morbidity because there was an operative complication in 

22.7% of patients.

Keywords

cesarean delivery; management; mode of delivery; pregnancy; stillbirth

The current recommendation from the Society for Maternal-Fetal Medicine and the 

American College of Obstetricians and Gynecologists (ACOG) regarding mode of delivery 

after a stillbirth is that vaginal delivery is preferred and cesarean delivery should be reserved 

for extenuating circumstances, especially if demise occurs before 28 weeks’ gestation.1 

Factors that influence the management of stillbirth include gestational age at demise, 

suspected etiology, maternal characteristics and history, prior uterine scar, and maternal 

and provider preference.1,2 Despite this recommendation, ~10% of stillbirths are delivered 

via cesarean delivery.3 Our prior analysis of 861 stillbirths in our rural, southern US state 

found a statewide cesarean delivery rate of 8.7% (75/861). We found that the risk of 

cesarean delivery was greater in low-volume hospitals, defined as an annual volume of 

<1000 deliveries or in hospitals without graduate medical education programs.

The purpose of this study was to analyze the characteristics surrounding the 75 women who 

underwent cesarean delivery for stillbirth management between July 2015 and June 2019 in 

Arkansas.

Methods

This was a planned secondary analysis of a retrospective descriptive study evaluating 

the mode of delivery following stillbirth of singleton pregnancies without anomalies or 

aneuploidy delivered in our rural state during the study time period. Stillbirth was defined 

by the state’s Vital Statistics Act with a gestational age criteria of ≥20 weeks or fetal 

weight of ≥500 g if the gestational age was unknown.4 Data were extracted from a statewide 

reproductive health monitoring system in which health information specialists extract data 

from hospital records from reported International Classification of Diseases, Tenth Revision, 
Clinical Modification stillbirth, intrauterine death, and spontaneous abortions codes; fetal 

death records from the state health department; and the university-based tele-ultrasound 

system. All received medical records were reviewed by three investigators (A.M.R., J.R.W., 

and E.F.M.). This study was approved by the university institutional review board.

Study Variables

Variables collected included maternal age, gravidity, parity, gestational age at diagnosis 

of stillbirth and delivery, birth weight, race and ethnicity, history of substance use during 

pregnancy, whether genetic testing was performed postnatally, history of cesarean delivery, 

hysterotomy type, indication for the cesarean, and whether sterilization was performed at the 

time of cesarean delivery. Peripartum and surgical complications also were recorded.
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Statistical Analyses

Summary statistics were presented as means and standard deviations for continuous 

measures and frequencies and percentages for categorical variables.

Results

There were 861 patients diagnosed as having had stillbirth between July 2015 and June 

2019 in 44 hospitals in Arkansas. Seventy-five of those patients (8.7%) underwent cesarean 

delivery. Table 1 describes the maternal demographics and characteristics for stillbirths 

delivered by cesarean. The mean gestational age was 34 weeks, with a mean maternal age of 

29.5 years. Sixty-five percent of patients had a prior cesarean delivery. Table 2 is a summary 

of the indications for cesarean delivery listed in the operative report. Common indications 

for cesarean delivery were prior cesarean delivery (41%), malpresentation (18.7%), and 

abruption or hemorrhage (13.1%). The most common malpresentation was breech, with 5 of 

the 14 presenting this way. Transverse presentation was listed as an indication in 4 patients, 

with 1 delivered via cesarean for a fetus in transverse presentation with an arm prolapsing 

through the cervix (Table 2). A sterilization procedure at the time of cesarean delivery was 

performed in 5 cases (6.7%) and was listed as the indication for cesarean delivery in 2 

patients.

There were 8 patients (10.6%) who underwent cesarean delivery for stillbirth before 28 

weeks gestation, with 7 of those patients having a history of cesarean delivery. Prior 

cesarean delivery was the most common listed indication for women delivering by cesarean 

before 28 weeks’ gestation. Other indications included arrest of dilation, placenta previa, 

fetal demise alone, and abruption or hemorrhage.

Complications were extracted from the operative reports or limited medical records. They 

included uterine infection; blood loss morbidity, including hemorrhage, transfusion, or 

coagulopathy; postoperative ileus; uterine dehiscence; and hysterotomy extension. The most 

common complications were infection and hemorrhage, which accounted for 64.3% of the 

known complications. There was one patient who underwent cesarean delivery at the time 

of exploratory laparotomy for splenic aneurysm rupture. The overall complication rate was 

18.7% among stillbirths delivered via cesarean. Table 3 is a summary of complications 

surrounding cesarean delivery for stillbirth.

Discussion

The overall, statewide cesarean delivery rate for stillbirths was 8.7% during the study period, 

which is lower than has been reported previously.5 Our study confirms that a prior cesarean 

delivery remains a common indication for a repeat abdominal delivery following a stillbirth 

despite the lack of fetal benefit.6 Prior cesarean was the indication listed in 41% of patients 

who underwent cesarean delivery for the management of stillbirth, which is similar to 

that reported by Boyle et al.6 We were unable to calculate the relative risk for cesarean 

delivery if the patient had a prior cesarean delivery because we did not have surgical 

history information for those who delivered vaginally, nor did we have the vaginal birth 

after cesarean delivery rate. This uncovers the need for a statewide quality improvement 
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endeavor to increase offering a trial of labor after cesarean in the setting of stillbirth because 

vaginal delivery is the preferred mode of delivery unless surgical delivery benefits outweigh 

maternal risk.1,3 Suspected or impending uterine rupture, maternal contraindications to 

a vaginal delivery, abnormal placentation, labor dystocia, and transverse lie are clinical 

scenarios in which cesarean delivery may be indicated.3 In addition, worsening maternal 

status in which delivery is not imminent such as in preeclampsia with severe features may 

necessitate cesarean delivery following stillbirth to prevent further deterioration.3

Malpresentation was the second most common indication for cesarean delivery in our study; 

however, malpresentation is not specifically discussed in the ACOG stillbirth management 

guidelines nor in the contemporary stillbirth literature, leaving the obstetrician with little 

guidance in this clinical scenario.1–3,6–8 External cephalic version with vaginal delivery and 

cesarean delivery are options for management in pregnant women with a live fetus and 

malpresentation.7,8 ACOG recommends that external cephalic version be discussed with 

patients who have singleton pregnancies with breech presentation near term and that planned 

breech vaginal delivery of a singleton live fetus be reserved for institutions with appropriate 

protocols and experienced obstetricians because of the concern for higher morbidity and 

mortality with breech vaginal delivery.7,8 With a breech stillbirth, fetal risk is eliminated, 

leaving only maternal benefit with vaginal delivery. This, therefore, should be the preferred 

mode of delivery for a breech stillbirth unless there are other contraindications within the 

clinical scenario. The most common type of malpresentation was breech (5/14 or 35.7%) in 

our study, which highlights a potential area for education and improvement in our state.

Transverse presentation was the second most common type of malpresentation in our study 

and is recognized as a potential indication for cesarean delivery with stillbirth.3 Attempting 

an external version to breech or cephalic presentation is without fetal risk and may provide 

significant maternal benefit, however. In one patient with transverse presentation, a fetal 

arm had prolapsed through the cervix, which may have complicated the ability to perform 

a version at the time of admission. There was one demise of a twin at 22 weeks’ gestation 

with delivery of the pregnancy at 39 weeks’ gestation; cesarean delivery was performed for 

malpresentation in this case, which we recognize as a rather different clinical scenario given 

the remaining live twin. Because of the retrospective nature of this study and ability to only 

review records, we were unable to determine whether version or breech vaginal delivery was 

discussed or whether patients declined the procedure when malpresentation was present.

Maternal morbidity and complications are higher with cesarean delivery compared to 

vaginal delivery and stillbirth eliminates fetal risk, leaving maternal factors as the primary 

focus.1,9 In addition, hysterotomy presence and type has an impact on future pregnancies 

because of the increased morbidity related to factors such as adhesions, abnormal 

placentation, and increased blood loss.9–11 Quality measures for maternal morbidity 

and complications also are difficult to track because of the lack of uniform reporting; 

historically, quality was measured by maternal and neonatal mortality.11 In a retrospective 

review of severe morbidity and complication rates in Illinois, Roy et al found that the 

complication rate with cesarean delivery was 14.66%, which is higher than the 10% 

complication rate that Asch et al reported.11,12 Our complication rate of 18.7% is even 

higher and in a scenario in which there is no fetal benefit to cesarean delivery.
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One strength of our study is that it was a statewide analysis including rural, urban, and 

academic hospitals around the state, which allowed the analysis of a wide range of hospitals 

providing obstetric care. Also, the database is comprehensive in terms of the number of 

stillbirths because hospital reporting of all stillbirths is mandated by the state.

The limitations of this study are predominantly related to the retrospective design and 

availability of information in the records provided. Although reporting all stillbirths by each 

hospital is required by the state, the information and medical records submitted are not 

uniform. Hospital resources and offering trial of labor after cesarean may affect decision 

making regarding mode of delivery following stillbirth, and we were unable to analyze 

this. Finally, shared decision making is commonly used between patients with stillbirth and 

their obstetricians; we were unable to analyze the impact of those conversations and the 

decision-making process on mode of delivery.

This study highlights that cesarean delivery remains a common mode of delivery for the 

management of stillbirth and that there is maternal morbidity associated with an abdominal 

delivery because 18.7% of the women undergoing a cesarean had an operative complication. 

It also highlights an area of quality improvement within our state to increase the offering 

of trial of labor after cesarean in the setting of stillbirth and prior hysterotomy as well as 

offering breech vaginal delivery when malpresentation is diagnosed at the time of stillbirth.
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Key Points

• Common indications for cesarean delivery were prior cesarean delivery 

(41%), malpresentation (18.7%), and abruption or hemorrhage (13.1%).

• Sixty-five percent of patients delivered by cesarean following stillbirth had a 

history of a prior cesarean delivery.

• Surgical complications were present in 22.7% of cases.

• Prior cesarean delivery remains a common indication for a repeat abdominal 

delivery following a stillbirth despite the lack of fetal benefit.
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Table 1.

Descriptive statistics among state stillbirths delivered by cesarean, July 2015–June 2019

Variable Statistic

Age, y, mean ± SD 29.51 ± 6.60

Gravidity, mean ± SD 3.20 ± 2.08

Parity, mean ± SD 1.64 ± 1.65

Gestational age at demise, mean weeks ± SD 34.52 ± 4.37

Gestational age at delivery, mean weeks ± SD 34.78 ± 4.15

Birth weight (g), mean ± SD 2707.47 ± 1183.67

Race/ethnicity, N (%)

 White 38 (50.7)

 Black 33 (44)

 Other 4 (5.3)

Substance misuse, N (%)

 No 53 (70.7)

 Yes 8 (10.7)

 Unknown/missing 14 (18.7)

Genetic testing, N (%)

 No 72 (96)

 Yes 3 (4)

Prior cesarean, N (%)

 No 26 (35.1)

 Yes 48 (64.9)

Hysterotomy type, N (%)

 Low transverse 73 (97.3)

 Classical 0 (0)

 Low vertical 0 (0)

 Unknown/missing 2 (2.7)

Sterilization, N (%)

 No 70 (93.3)

 Yes 5 (6.7)

Complications, N (%)

 No 55 (73.3)

 Yes 17 (22.7)

Unknown/missing 3 (4)

SD, standard deviation.
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Table 2.

Indication for cesarean delivery (n = 75)

Listed indication for cesarean delivery n %

Prior cesarean 31 41.3

Malpresentation 14 18.7

 Breech 5

 Transverse 4

 Twin gestation 1

 Face 2

 Not specified 2

Abruption or hemorrhage 10 13.3

Suspected macrosomia 4 5.3

Placenta previa 3 4.0

Maternal request 3 4.0

Stillbirth as sole indication 3 4.0

Failed induction or labor arrest 2 2.7

Undesired fertility/planned sterilization 2 2.7

Remote for delivery/unfavorable cervix 1 1.3

Mullerian anomaly 1 1.3

Uterine rupture 1 1.3

None listed 1 1.3
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Table 3.

Peripartum complications after cesarean delivery

Complication n %

Hemorrhage, transfusion, coagulopathy 4 28.6

Infection 5 35.7

Uterine dehiscence 1 7.1

Surgical complications

Hysterotomy extension 3 21.4

Postoperative ileus 1 7.1

Overall complication rate: 14/75 (18.7%).
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