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Abstract Objective The main aim of this study was to characterize the duration of the third
stage of labor and estimated blood loss in twin vaginal deliveries.
Study Design This was a retrospective case–control study. The data was collected
from deliveries at the University of Arkansas for Medical Sciences in Little Rock,
Arkansas, from January 2013 to June 2017. Women were identified who had twin
gestation, were delivered vaginally, and whose maternal age was greater than 18 years
old. Women were excluded if they had an intrauterine fetal demise, delivered
either/both fetuses via cesarean, history of a previous cesarean or a fetus with a
congenital anomaly. If a subject met criteria to be included in the study, the next
normal singleton vaginal delivery was used as the control subject.
Results There were 132 singleton vaginal deliveries and 133 twin vaginal deliveries
analyzed. There was no significant difference in the length of the third stage of labor
between twin and singleton vaginal deliveries except in the 95th percentile of the
distribution. Mothers delivering twins had an increase in third-stage duration by
7.618minutes (95% confidence interval [CI]: 0.73, 14.50; p¼ 0.03) compared with those
who delivered singletons. The twin group had a higher estimated blood loss than singleton
deliveries. The increase inblood loss in the twingroupwas149.02mL (95%CI: 100.2, 197.8),
257.01mL (95% CI: 117.9, 396.1), and 381.53mL (95% CI: 201.1, 562.1) at the 50th, 90th,
and 95th percentiles, respectively. When the third stage of labor was at the 90th percentile
or less in twin pregnancy (14minutes), estimated blood loss was less than 1000mL.
Conclusion Twin pregnancy is a known risk factor for postpartum hemorrhage. As the
duration of the third stage prolongs, the risk for hemorrhage also increases. We
recommend delivery of the placenta in twin pregnancies by 15minutes to reduce this risk.

Key Points
• The third stage is longer in twin pregnancy at extremes.
• Twin placentas should be delivered by 15minutes.
• Manually extract the placenta when third stage is prolonged.
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Labor is divided into three stages. The first stage is from onset
of labor to complete cervical dilation. The second stage is from
complete cervical dilation to delivery of the fetus. The third
stage is from delivery of the fetus to delivery of the placenta. A
prolonged third stage of labor is generally considered to be a
failure of the placenta to deliver within 30minutes and
increases the risk of a postpartum hemorrhage.1 Following
several studies that reported shorter lengths of the third stage
were linked with a postpartum hemorrhage, active manage-
ment has become the recommend practice.2–4 Dombrowski
et al reported a median duration of 5minutes with the 90th
percentile of patients delivering the placenta within
13minutes.3 Another study reported a median duration of
4minutes with a 99th percentile duration of 28minutes.2

There are many obstetric risk factors for a prolonged third
stage, including advanced maternal age, nulliparity, extreme
obesity, intrapartum fever, andmultiple gestation.5,6 There is a
lack of studies in the literature evaluating the duration of the
third stage of labor in twin pregnancies. It is not currently
known if the length of the third stage differs from that of
singleton deliveries, as a normal length of third stage in twin
deliveries hasnot beenestablished.However, in a retrospective
cohort study of 25,160 women, including 171 twin gestations,
twin gestationwas associatedwith increased odds of duration
of the third stage greater than 30minutes (odds ratio 10.53).5

While prolonged third stage of labor is associated with
increased risk of postpartum hemorrhage in singletons, we
currently do not know about the contribution of prolonged
third stage of labor to postpartum hemorrhage in twin
gestations. The aim of this study was to evaluate the length
of the third stage of labor and the blood loss at the time of
vaginal delivery in twin pregnancies.

Materials and Methods

This study was conducted as a retrospective cohort to
determine the length of the third stage of labor following
vaginal delivery of a twin gestation with singleton vaginal
deliveries as a control group. The data was collected from
deliveries at the University of Arkansas for Medical Sciences
in Little Rock, Arkansas, from January 2013 to June 2017.
Women were identified who had a vaginal delivery of twins
in which both twins were delivered vaginally and whose
maternal age was greater than 18 years old. Women were
excluded if they had an intrauterine fetal demise, delivered
via cesarean, history of a previous cesarean or a fetus with a
congenital anomaly. If a subject met criteria to be included in
the study, the next normal singleton vaginal delivery was
used as the control subject. Blood loss was estimated using
marked collection drapes and this estimationwas confirmed
by pre- and postdelivery hematocrit.

Sample Size Justification
Our primary outcome of interest was duration of third stage
of labor. Based on our previous study with 600 singleton
deliveries, the average duration of third stage of labor was
5.8 minutes with a standard deviation of 4. We hypothesized
that women who are pregnant with multiples would have a

prolonged third stage of labor by at least 20% compared with
those with singleton deliveries. Therefore, group sample
sizes of at least 125 (twin deliveries) and 125 (singleton
deliveries) achieve greater than 80% power to reject the null
hypothesis of equal meanswhen the populationmean differ-
ences is µ1–µ2¼ 5.8–7.3¼ 1.5 with a standard deviation for
both groups of 4 and with a significance level of 0.05 using a
two-sided two-sample t-test.

Data Analysis
Maternal characteristics and outcomes including duration of
various stages of labor and estimated blood loss were summa-
rized using means and standard deviations for continuous
measures and frequency and percentages for categorical data.
For non-Gaussian data, we report median along with the 25th
and 75th percentiles. Initially to evaluate differences among
various maternal factors and outcomes across the two groups
(twinpregnancies vs. singleton), two-sample t-testorWilcoxon
rank-sum test, as appropriate, was used for continuous varia-
bles, while chi-squared test or Fisher’s exact test was used for
categorical measures. Given that primary goal of the study is
examining the relationship between vaginal delivery in twin
pregnancies with duration of labor and estimated total blood
loss, we used quantile regression (QR) to model the entire
conditional distribution of the outcomes. A short coming of
multiple regression models is the focus on modeling the
conditional mean of the response variable without accounting
for the full conditioning distributional properties of the out-
comevariable.QRallowsus toexaminenotonly the conditional
median, but more importantly, we can examine the relation-
shipsamong theoutcomeandpredictor variableat theextreme
percentile of interest such as the 90th, 95th, and 99th percen-
tiles.7 PROC QUANTREG in SAS 9.4 (SAS Institute Inc., Cary, NC)
was used to compute the multivariable QR models and to
conduct statistical inferences on the estimated parameters.

Results

There were 133 consecutive twin vaginal deliveries meeting
inclusion criteria in our cohort and 132 singleton vaginal
deliveries were identified and used as the control group. There
werenosignificantdifferences inage, bodymass index (BMI) at
time of delivery, diagnosis of chronic hypertension, diabetes,
gravidity, and parity between the groups (►Table 1). There
were similar rates of inductionandspontaneous laborbetween
the groups as well. The distribution of race/ethnicity was
statistically different between the twin delivery and singleton
groups.More specifically, the proportion ofmothers identified
as “other” was significantly higher in the singleton group
compared with the twin group (25.8 vs. 12.8%; p¼ 0.007).
Additionally, there was a significant difference in diagnosis of
pre-eclampsia between the twin delivery and control group
(18.8 vs. 6.1%; p¼ 0.002).

Therewasno significantdifference in the third stageof labor
betweentwinvaginaldeliveriesandsingletonvaginaldeliveries
(mediandurationof4.5vs. 4.0minutes;p¼ 0.5322). In thetwin
delivery group, the third-stage duration of the 95th percentile
was 23minutes and 99th percentile was 48minutes. The
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control group had a 95th and 99th percentile of 14 and
18minutes, respectively (see ►Table 2). In the twin delivery
group, the estimated blood loss in the 95th and 99th percentile
was1000and1200mL, respectively, comparedwith thecontrol
group with 500 and 800mL, respectively. Based on the

Wilcoxon rank-sum test, the amount of estimated blood loss
among the twin group was significantly more than the single-
ton group (p< 0.0001).

Analysis of the predelivery and postdelivery hematocrit
values of both groupswas performed. Therewas a statistically

Table 1 Maternal characteristics and outcomes by group

Measure Twins group
(n¼ 133)

Singleton group
(n¼ 132)

p-Value

Maternal variables

Age, mean� SD 26.8� 5.4 25.7� 5.5 0.094

Race, n (%) 0.026

White 62 (46.6%) 55 (41.7%)

Black 54 (40.6%) 43 (32.6%)

Other 17 (12.8%) 34 (25.8%)

Delivery BMI (kg/m2), mean� SD 33.0� 6.4 32.2� 8.1 0.412

Chronic HTN, n (%) 8 (6.1%) 10 (7.6%) 0.625

Diabetes, n (%) 6 (4.5%) 14 (10.6%) 0.060

Pre-eclampsia, n (%) 25 (18.8%) 8 (6.1%) 0.002

Gravidity, median (Q1, Q3) 2 (1, 4) 2 (1, 4) 0.229a

Parity, median (Q1, Q3) 1 (0, 2) 1 (0, 2) 0.723a

Induction, n (%) 48 (36.1%) 56 (42.4%) 0.291

Spontaneous delivery, n (%) 123 (93.2%) 129 (97.7%) 0.076

Chorioamnionitis, n (%) 5 (4.8%) 8 (6.1%) 0.389

Prehematocrit, mean� SD 32.6� 4.0 34.5� 4.2 0.0002

Posthematocrit, mean� SD 28.6� 4.6 30.7� 4.0 0.0001

Hematocrit change, mean� SD 4.1� 3.5 3.8� 2.6 0.446

Outcome variables

First stage duration (hours), median (Q1, Q3) 10.29 (5.78, 17.5) 11.065 (6.0, 16.925) 0.8093a

Second stage duration (mins), median (Q1, Q3) 38.5 (20.0, 82.0) 26.0 (9.0, 58.0) 0.0023a

Third stage duration (mins), median (Q1, Q3) 4.5 (3.0, 8.0) 4.0 (3.0, 6.0) 0.5322a

Estimated blood loss (mL), median (Q1, Q3) 500 (375, 600) 350 (250, 500) < 0.0001a

Abbreviations: BMI, body mass index; HTN, hypertension; SD, standard deviation.
aAnalysis based on Wilcoxon rank-sum test; Q1 denotes 25th percentile; Q3 denotes 75th percentile.

Table 2 Summary statistics for the duration of labor and estimated blood loss

Group Variable Mean SD Median Lower
quartile

Upper
quartile

90th
PCT

95th
PCT

99th
PCT

Singleton First stage (hours) 12.63 10.12 11.065 6 16.925 22.1 29 36

Second stage (minutes) 44.08 53.55 26 9 58 101 145 224

Third stage (minutes) 5.48 3.65 4 3 6 11 14 18

Estimated blood loss
(milliliters)

346.71 163.36 350 250 500 500 500 800

Twin First stage (hours) 13.63 12.80 10.29 5.78 17.5 24.67 33.8 64.6

Second stage (minutes) 65.33 73.13 38.5 20 82 181 236 325

Third stage (minutes) 7.07 7.95 4.5 3 8 14 23 48

Estimated blood loss
(milliliters)

515.23 229.82 500 375 600 800 1000 1200

Abbreviations: PCT, percentile; SD, standard deviation.
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significant different in both the predelivery and postdelivery
hematocrit values between the singleton and twin groups
(p< 0.001); however,when comparing the decrease in hemat-
ocrit from pre- to postdelivery, there was no difference
(p¼ 0.446). The postdelivery hematocrit values were also
compared with adjustment for predelivery hematocrit values
as a covariate and there was no difference between groups
(p¼ 0.06).

Although there was no significant difference in mean
duration of the third stage of labor, there was a statistically
significant difference in the length of the second stage of
labor between twins delivering vaginally and singletons
delivering vaginally. The median length of the second stage
of labor was longer in the twin group compared with the
control group (38.5 vs. 26.0minutes).

The results of the QR models are presented in ►Table 3.
Here,we examined the relationships betweenvaginal delivery
groups (twins vs. singleton) with outcomes at the various
percentiles including the median, 90th, 95th, and 99th while
adjusting forkeymaternal factors includingmaternal age, race,
parity, gravidity, delivery BMI, and pre-eclampsia. Regardless
of the percentiles, there were no statistical differences in the
durations for first or second stage of labor between the groups
after adjusting for the various maternal factors. Third-stage
duration increased by 7.618minutes among those mothers
delivering twins (95% confidence interval [CI]: 0.73, 14.50;
p¼ 0.03). Finally, the twin vaginal delivery group was highly
associated with increased estimated blood loss between the
50th and 95th percentiles. Among those mothers delivering
twins, blood loss increased by 149.02mL (95% CI: 100.2,
197.8), 257.01mL (95% CI: 117.9, 396.1), and 381.53mL
(95% CI: 201.1, 562.1) in the 50th, 90th, and 95th percentiles,
respectively.

Discussion

Principal Findings
We found the mean duration of the third stage of labor is not
increased in twin vaginal deliveries comparedwith singleton
pregnancies.

Previous studies examining the duration of the third
stage in singleton vaginal deliveries concur with the find-
ings of the duration in our control group.2,3,8 We did not

find a difference in mean duration of the third stage of
labor; however, when examining the 95th and 99th per-
centiles of duration there was a significant difference
between the groups.

Clinical Implications
An abnormal duration of the third stage in pregnancies is not
known, asmost textbooks and guidelines use 30minutes as a
prolonged third stage for singletons. The 95th percentile is
often used in statistical analysis as the upper limit of normal.
A study by Frolova et al reported the 95th percentile for
duration of the third stage to be 13minutes.2 The risk of
maternal morbidity appears to be with a duration greater
than 18 to 20minutes.2,8–10 In a prospective observational
study of over 600 women, a third stage of labor greater than
15minutes increased the risk of blood loss over 500mL by
15.8 times.11Although in our study themean andmedian did
not differ between the twin group and control group, the
95th and 99th percentiles were increased in the twin group
compared with the control group as well as the estimated
blood loss, with 95th and 99th percentiles of the twin group
increased by 381 and 306 cc, respectively. When examining
predelivery and postdelivery hematocrits, there was no
statistically significant difference between the singleton
and twin group. Calculated blood loss using hematocrit
values was not performed as hematologic values may be
altered by multiple factors including hydration in the intra-
partum and postpartum period, pregnancy-induced hyper-
tension, and normal maternal physiologic blood volume
changes.12 Therefore, a lack in a significant change in hemat-
ocrit may not be an accurate assessment of blood loss as we
identified no studies examining the accuracy of calculated
blood loss in twin pregnancies. Interestingly, blood loss from
singleton delivery at the 99th percentile for third-stage
duration (18minutes, 800mL) is comparable to blood loss
from twin delivery at only the 90th percentile for third-stage
duration (14minutes, 800mL). These findings may infer that
more aggressive management of the third stage of labor in
twin pregnancies may be appropriate. The most common
intervention for a prolonged third stage among practitioners
is manual extraction of the placenta.3,10

There are likely multiple factors contributing to the
increased blood loss as twin pregnancies experience over

Table 3 Quantile regression estimates for the duration of various stages of delivery and estimated total blood loss

Primary predictor: Vaginal delivery group (twins vs. singleton)

Outcome 50th percentile
estimate (SE)

90th percentile
estimate (SE)

95th percentile
estimate (SE)

99th percentile
estimate (SE)

First stage of labor (hours) –0.412 (1.64) 3.358 (3.83) 13.204 (9.53) 2.792 (16.69)

Second stage of labor (minutes) 8.654 (5.02) 36.920 (25.96) 39.992 (28.83) 52.740 (60.86)

Third stage of labor (minutes) 0.094 (0.34) 1.347 (2.57) 7.618 (2.83)a 18.542 (10.59)

Estimated blood loss (milliliters) 149.02 (25.22)a 257.01 (59.11)a 381.53 (88.26)a 306.01 (285.07)

Abbreviations: BMI, body mass index; SE, standard error.
Note: We present the regression coefficient for the primary predictor (group). The multivariable quantile regression models are adjusted for
maternal age, race, parity, gravidity, BMI at delivery, and pre-eclampsia.
ap< 0.010.
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distention of the uterus and are more likely to have other
complications of pregnancy including diabetes and hyper-
tensive disorders.13However, minimizing the duration of the
third stage with active management could reduce the risk of
excessive blood loss.

Strengths and Weaknesses
A strength of this study is this is the first study published
specifically evaluating the third stage of labor duration in
twin vaginal deliveries. Limitations of this study included the
retrospective nature of the study. Even though there were
133 and 132 patients in each arm, we may still have been
underpowered to detect rare outcomes.

Conclusion

Prolonged third stage of labor may have a different definition
in twin compared with singleton vaginal delivery. Since twin
gestation is an independent risk factor for hemorrhage, we
may need to manage the third stage more aggressively to
reduce this risk of hemorrhage. Based upon this study, and
based on prior data, we would recommend delivery of the
placenta by 15minutes, which is around the 90th percentile
for twin gestation third stage length.
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