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Abstract

Objective: To compare the mean duration of third stage of labour (TSL) between intraumbilical (IU) and intravenous (IV) oxytocin.
Methodology: This randomized controlled trial was conducted at the Department of Obstetrics and Gynecology, Sadiq Abbasi Hospital,
Bahawalpur, Pakistan, from October 2024 to March 2025. One hundred women aged 18-40 years with term singleton pregnancies and
spontaneous vaginal delivery were enrolled and randomly allocated to receive either IU (10 U in 10 mL saline) or IV oxytocin (20 U in 500 mL
saline). Data were analyzed using SPSS version 26.0, with group comparisons performed using appropriate statistical tests, considering
p<0.05 as significant.

Results: A total of 100 women were enrolled, with mean age of 27.6+4.4 years. The median duration of the TSL was significantly less in the
IU oxytocin group compared to the IV group, at 2.5 minutes (IQR: 2.1-3.2) versus 3.4 minutes (IQR: 3.0-3.8), respectively (p<0.001). Post-
partum hemorrhage (p=0.400), need for additional uterotonics (p=0.558), maternal tachycardia (p=0.646), and maternal hypotension

(p=0.558) were relatively similar among study groups.

Conclusion: Intraumbilical oxytocin significantly shortens the duration of the TSL compared to intravenous oxytocin.
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Introduction

Maternal morbidity and mortality are notable among
developing countries, especially due to postpartum
hemorrhage (PPH).! In order to deal with the third
stage of labour (TSL), active management and
expectant management are two commonly adopted
approaches. The TSL generally completes in 6-30
minutes, and longer duration of TSL is associated with
higher risk of PPH. Active management aims to reduce
the span of TSL, and it can minimize the risk of PPH in
as much as 60% women.23

Oxytocin is regarded as the gold standard for PPH
prevention, but oxytocin requires a parenteral route,
while some experts describe oxytocin via umbilical
vessels to markedly reduce the TSL duration, TSL loss,
and decline in hemoglobin (Hb) in the postpartum
period.* In the active management of TSL, 10 units of
IV oxytocin is usally administered within 2 minutes
following delivery of the baby, whereas the action of

onset is immediate and lasts for 1 hour.>¢ A study
analyzing 100 women, placental separation time was
4.8+1.2 minutes in the IV oxytocin group, versus
1.7+0.7 minutes in the IU group (p<0.001).” Another
research reported the mean duration of TSL as 1.7+0.9
minutes in IU group, vs. 2.5+£0.7 minutes in the IV
group (p<0.001).2 Ahsan et al., showed the mean
duration of TSL much lower with IU oxytocin vs.
controls (4.3+1.5 vs 9.4+2.8 minutes, p<0.001).° IV
oxytocin acts rapidly through systemic circulation to
stimulate uterine contractions, whereas IU oxytocin
may exert a more localized effect by reaching the
placental bed and adjacent uterine wall more directly,
thereby facilitating retroplacental myometrial
contraction, placental separation, and earlier placental
expulsion8?®

Although a few local studies have evaluated the use of
IU oxytocin during the TSL, the available local evidence
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remains limited by small sample sizes, single-center
settings, and methodological variability, including
differences in comparator groups and administration
protocols. IU oxytocin has not been adopted uniformly
in routine obstetric practice, and its comparative
effectiveness against the more commonly used IV route
remains insufficiently established in our local
population. Therefore, the present study may add
context-specific evidence that may help inform routine
clinical practice in our setting.

Prolongation of the third stage of labour is associated
with increased postpartum blood loss and a higher risk
of postpartum hemorrhage, making timely placental
delivery clinically important. There is always a debate
for choosing the best method for management of TSL
in the general practice for reducing the duration of TSL.
While intraumbilical oxytocin has shown promising
results in some previous studies, the evidence remains
heterogeneous and its superiority over the standard
intravenous route has not been conclusively
established, particularly in local practice. It was
hypothesized that there is a difference in mean duration
of TSL between IU, and IV oxytocin. The aime was to
compare the mean duration of TSL between IU, and IV
oxytocin

Methodology

This randomized controlled trial was conducted at the
Department of Obstetrics and Gynecology, Sadiq
Abbasi Hospital, Bahawalpur, Pakistan, from October
2024 to March 2025, after getting approval from the
institutional ethical review committee (No:
2304/DME/QAMC  Bahawalpur). This trial was
registered as NCT07053930 (https://clinicaltrials.gov).
A sample size of 100 (50 in each group) was calculated
considering the expected mean duration of the TSL as
1.703£0.918 minutes in IU group versus 2.53+0.765
minutes in the intravenous group,® with a 5% level of
significance and 80% power of the study. The sampling
technique used for sample selection was non-
probability consecutive sampling. Females aged 18-40
years undergoing spontaneous vaginal delivery were
included. Only those women with singleton pregnancy,
with a gestational age >37 weeks (on LMP), parity |-5,
and any gravidity were enrolled. The exclusion criteria
were females with intrauterine fetal death,
malpresentation, polyhydramnios, premature rupture of
membranes (PROM), or hypertensive disorders.
Informed written consent for participation in the study
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was obtained after explaining the objective and safety
of the study to patients/caregivers.

Patients fulfilling the eligibility criteria went through
documentation of their demographics, which included
age, along with clinical information such as gestational
age, gravidity, parity, height, weight, booking status
(unbooked/booked), and body mass index (BMI). BMI
>25 was taken as obese. Women were then randomly
placed by the lottery method into two equal groups.
Group-A (IU group) patients were given 10 U of U
oxytocin, diluted in 10 mL of normal saline. While in
Group-B (IV group), patients received 20 U of
intravenous oxytocin diluted in 500 mL of normal saline.

Placental delivery was performed through controlled
cord traction and uterine massage in all women. Labour
was actively monitored by the partograph. TSL duration
were recorded using a stopwatch, as the time from the
completed delivery of the newborn until the completed
delivery of the placenta. Maternal tachycardia was
defined as heart rate>100/min. PPH was defined as an
estimated blood loss >500 mL following vaginal delivery
within 24 hours of birth. Maternal hypotension was
described as a systolic blood pressure < 100 mmHg, or
>20% fall from the baseline measurement, occurring
within 15 minutes of oxytocin administration during or
after TSL.

Data were analyzed using IBM-SPSS Statistics, version
26.0. The qualitative variables were represented as
frequency and percentage. The Shapiro-Wilk test was
used to check the normality of the numeric data, and
for the representation, mean and standard deviations
(SD) or medians and interquartile ranges (IQR) were
computed (as appropriate). Comparison of various
study variables was made across groups by
independent t-test or Mann-Whitney U test, or chi-
square or fisher's exact test, taking p-value <0.05 as
significant.

Results

Among 100 women, the mean age was 27.6+4.4 years.
The mean age of participants 27.4+4.6 years in the U
group, and 28.0+4.1 years in the IV group (p=0.493).
Overall, 63 (63.0%) women were booked cases
(p=0.534). Parity (p=0.862), and gravidity (p=0.936)
distributions were statistically similar across groups.
There were 18 (36.0%) women in the IU group, and 21
(42.0%) in the IV group who had BMI > 25 kg/m?
(p=0.539). The baseline mean haemoglobin level were
statistically similar among groups (p=0.652). Table |
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has details about the comparison of characteristics of
women among study groups.

The median duration of the TSL was significantly less
in the IU oxytocin group compared to the IV group, at
2.5 minutes (IQR: 2.1-3.2) versus 3.4 minutes (IQR:
3.0-3.8), respectively (p<0.001). The median duration
of the TSL was significantly less in the IU oxytocin
group compared to the IV group, across BMI, parity and
baseline Hb status, and the details are shown in table
II. Post-partum hemorrhage (p=0.400), need for
additional uterotonics (p=0.558), maternal tachycardia
(p=0.646), and maternal hypotension (p=0.558) were
relatively similar among study groups.

Discussion

This study exhibited significant reduction in the duration
of TSL in the IU oxytocin group compared to the IV
group (p<0.001). These findings aligns closely with
Ahsan et al. who observed a markedly reduced mean
duration of TSL in women administered 1U, reporting a
mean of 4.33£1.52 minutes compared with 9.40+2.77
minutes in the control group (p<0.001).° Makvandi et
al.’0 demonstrated a mean TSL of 3.50 minutes in the
IU oxytocin group, which compared favorably with both
placental cord drainage and no intervention,
underscoring the role of IU oxytocin in active TSL
management. The current study’s results are consistent
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with these findings, although a slightly shorter median
TSL is observed, likely attributable to standardized
protocols for placental delivery and uterine massage
implemented as part of institutional practice, as well as
the exclusion of women with medical comorbidities and
labour complications. Tehseen et al.,!! reported a mean
duration of 2.59 minutes in the IU oxytocin group
compared to 7.67 minutes among controls (p<0.001).

These findings are reinforced by the observations of
Khalid et al.,’> who documented a significant reduction
in mean TSL to 4.4+0.9 minutes with IU oxytocin,
compared to 5.1+1.3 minutes in controls (p=0.001). In a
large prospective clinical trial, Devi and Bhatnagar
randomized 600 women to IU, IV, and IM oxytocin.13
The IU group demonstrated the shortest mean TSL and
least blood loss, confirming the superiority of this route
for prompt placental separation and haemostasis.

Nankali et al.** also reported a significant reduction in
TSL in the IU group compared to placebo (4.2+3.3 min
vs. 10.7+7.4 min, p<0.01), with a lower need for manual
placental removal. No cases of retained placenta were
noted and placental expulsion occurred without
complication in all women. Some researchers
documented no statistically significant reduction in TSL
between saline and IU oxytocin groups.'®> Salama et
al.,’¢ observed no major difference in TSL duration or
blood loss between IU, sublingual misoprostol, or

Table I: Comparison of characteristics. (N=100)

Characteristics Intraumbilical oxytocin (n=50) Intravenous oxytocin (n=50) P-value
Age (years), mean+SD 27.4+4.6 28.0#4.1 0.493
Gestational age (weeks), meantSD 38.6+1.2 38.7+1.0 0.652
Gravidity, median with IQR 2 (1-3) 2 (1-3) 0.936
Parity, median with IQR 2 (1-3) 2 (1-3) 0.862
Booking status Booked 33 (66.0%) 30 (60.0%) 0.534
Unbooked 17 (34.0%) 20 (40.0%)
BMI>25 kg/m? 18 (36.0%) 21 (42.0%) 0.539
Hemoglobin (g/dl), mean+SD 11.1+£1.2 11.0£1.0 0.652

Table Il: Comparison of maternal outcomes. (N=100)

Outcomes

Intraumbilical oxytocin (n=50) Intravenous oxytocin (n=50)  P-value

Duration of TSL (min), median with IQR 2.5(2.1-3.2) 3.4 (3.0-4.8) <0.001
Post-partum hemorrhage 2 (4.0%) 4 (8.0%) 0.400
Need for additional uterotonics 1 (2.0%) 2 (4.0%) 0.558
Maternal tachycardia 2 (4.0%) 3 (6.0%) 0.646
Maternal hypotension 1 (2.0%) 2 (4.0%) 0.558
BMI <25 kg/m? 2.4 (2.0-3.0) 3.3(2.9-4.1) 0.001
>25 kg/m? 2.7 (2.2-3.4) 3.6 (3.1-4.9) 0.012

1 2.6 (2.1-3.3) 3.5 (3.0-4.6) 0.009

Parity 2-3 2.4 (2.0-3.1) 3.3(2.9-4.0) 0.002
4-5 2.7 (2.3-3.5) 3.6 (3.2-4.8) 0.028

. . <11 g/dL 2.6 (2.1-3.3) 3.5 (3.0-4.7) 0.011
Baseline hemoglobin >11 g/dL 2.4 (2.0-3.1) 3.3 (2.9-4.1) 0.001
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standard active management of TSL. These
inconsistencies are likely related to methodological and
population differences rather than absence of treatment
effect alone. Studies comparing IU oxytocin against
placebo, saline, or routine management would be
expected to show a larger effect size than studies, such
as the present one, using an active IV oxytocin
comparator. Differences in oxytocin dosage, timing of
administration, criteria for active management, and
inclusion of women with varying obstetric risk may also
explain the variability in findings. Baseline risk,
including medical disorders, multiparity, or other factors
affecting uterine contractility and placental separation,
may further contribute to divergent results.

An important point is that the present trial compared
two active oxytocin strategies rather than oxytocin
versus placebo or routine care alone. This makes the
observed difference clinically relevant, because it
suggests that route of administration may influence the
efficiency of placental separation even when both
groups receive standard third stage care. In that sense,
the study adds value beyond existing local data by
addressing a more practice-oriented question in a
contemporary Pakistani tertiary care setting.

Reduction in blood loss during and after delivery is a
key objective of TSL management. The clinical
significance of this reduction is underscored by the high
global burden of PPH, particularly in resource-limited
settings.1617 The relatively lower PPH trend observed in
this study, although not statistically significant, is still
clinically relevant and aligns directionally with findings
reported by Bu et al.,* and Tehseen et al.l’! The
absence of statistical significance may reflect the
modest sample size, low overall event frequency, and
exclusion of high-risk pregnancies, all of which reduce
the ability to detect differences in secondary maternal
outcomes.

This is particularly relevant in settings where IV infusion
may already be in use, yet optimization of route could
still improve third stage outcomes. The present study
therefore contributes locally applicable comparative
evidence rather than duplicating earlier work, because
it evaluates whether IU oxytocin retains benefit over 1V
oxytocin under standardized active management
conditions.

Maternal side effects such as tachycardia and
hypotension were infrequent and comparable between
the IU, and IV oxytocin groups, reflecting the overall
safety. These findings mirror observations in the trials
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by Tehseen et al.'! and Nankali et al.* where the
safety profile was comparable and side effects were
rare. Salama et al.?2 did not identify significant
differences in the incidence of maternal complications
between IU and other routes. This study did not
observe neonatal outcomes but others like Devi and
Bhatnagar,’® as well as Sabir et al.,’® asserted that |U
oxytocin did not compromise neonatal well-being when
administered as part of active management of TSL.

The consistency of findings across the majority of
published trials indicates that IU administration of
oxytocin offers a clinically relevant advantage in the
reduction of TSL, without increasing other relevant
outcomes. The practical implications of these findings
are significant in settings where rapid placental delivery
and prompt uterine contraction are critical to minimizing
maternal morbidity and mortality.2222 The use of U
oxytocin, particularly in low-resource environments,
may facilitate more efficient and safer TSL
management, contributing to reductions in PPH and the
associated need for blood transfusion or manual
intervention.?324 Implementation of IU oxytocin could
thus form part of evidence-based guidelines for active
management, especially in facilities lacking immediate
surgical backup.

The exclusion of high-risk pregnancies limits the
applicability of findings to the general obstetric
population, suggesting a need for trials that include
women with medical comorbidities, multiple gestation,
or abnormal placentation. Neonatal outcomes beyond
the immediate postpartum period were not evaluated.
Future studies could incorporate blinded outcome
assessment, objective measures of blood loss, and
larger sample sizes to enhance validity and
generalizability.

Conclusion

Intraumbilical  oxytocin  significantly shortens the
duration of the TSL compared to intravenous oxytocin.
The integration of intraumbilical oxytocin into active
management protocols may further enhance maternal
outcomes in both resource-limited and tertiary care
settings. The adoption of standardized administration,
rigorous randomization, objective outcome
measurement, and inclusion of higher-risk pregnancies
in future research may facilitate the translation of these
findings into a wider clinical practice.
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