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Abstract: The objective of this study was to compare the effectiveness of intravenous or intramuscular oxytocin

administration in the prevention of postpartum hemorrhage during the third stage of labor. It was conducted as

a randomized controlled study among singleton pregnant women underwent vaginal delivery in Khon Kaen

Hospital during February – June 2012. The participants were randomly allocated into two groups: group 1

received intravenous oxytocin after delivery of the fetal shoulder and group 2 received intramuscular oxytocin.

The primary outcome was the incidence of postpartum hemorrhage, and secondary outcomes were postpartum

blood loss, prolonged third stage of labor, additional oxytocin requirement, other additional drugs, blood

transfusion, and hypotension during the third stage of labor. Four hundred and fifty pregnant women were

enrolled (225 cases in each group). It was found that the incidence of postpartum hemorrhage in intravenous

group and intramuscular oxytocin group was 2.2% and 4.8%, respectively. There was no significant difference

in the incidence of postpartum hemorrhage (RR 0.45, 95%CI 0.16-1.28). The postpartum blood loss in

intravenous oxytocin was significantly lower than that of muscular oxytocin (116.3 ± 6.9 ml vs 154.4 ± 10.5

ml (p<0.05)). There was no significant difference in the incidence of prolonged third stage of labor, change in

hemoglobin levels 24 hours after delivery, hypotension and blood transfusion in both groups. Additional

oxytocin requirement was similar between the two groups. Thus, intravenous oxytocin was associated with

lower postpartum hemorrhage and postpartum blood loss when compared to intramuscular oxytocin in the

management of the third stage of labor.
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Introduction
Postpartum hemorrhage (PPH) is a significant

cause of maternal morbidity and mortality throughout

the world especially in developing countries;(1,2) and

uterine atony is the most common etiology.(3) The

incidence of postpartum hemorrhage was 3.9% in

women delivered vaginally.(4)

Active management in the third stage of labor is

the accepted protocol to prevent postpartum hemor-

rhage. It involves giving a prophylactic uterotonic drug,
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controlled cord traction to deliver the placenta and

uterine massage. Routine administration of oxytocin

has been well established.(4,5) Synthetic oxytocin acts

on the smooth muscle of the uterus to stimulate con-

tractions; especially after delivery. When oxytocin binds

to oxytocin receptors, it induces intracellular Ca2+ re-

leasing and increases prostaglandin secretion, both

contribute to the contractile effects leading to the con-

tractions of the uterus.(6) Oxytocin use has been ad-

vocated either intramuscularly (10 IU) or as a dilute

infusion.(7) Intravenous (IV) bolus has also been used

by other authors and they showed that an IV bolus of

oxytocin 5 to 10 IU can be used for preventing post-

partum hemorrhage after vaginal birth; but it is not

recommended in case of elective caesarean section.(7,8)

Some studies reported that rapid bolus injection of

oxytocin could result in vasodilatation of arteries and

leading to a fall in blood pressure and increase in

heart rate.(9) Secher and colleagues studied 9 anaes-

thetized pregnant women and reported that bolus oxy-

tocin 10 units had resulted in a fall in femoral arterial

pressure by 40%, and lowers peripheral and pulmo-

nary resistances by 59% and 44%, respectively within

30 seconds after administration.(8) In contrast, Davies,

et al(10) and Foroozanfard, et al(5) found that bolus

oxytocin administered during the third stage of labor

was not associated with adverse hemodynamic re-

sponse.

Administration of 10 units of intramuscular oxy-

tocin is routinely recommended for the prophylaxis of

PPH in Khon Kaen Hospital. The rate of PPH follow-

ing vaginal delivery was 3% in 2010. We therefore

would like to study a randomized controlled trial to

compare the efficacy and safety of intravenous versus

intramuscular oxytocin in the management of the third

stage of labor. We hypothesized that the intravenous

oxytocin could be better than intramuscular adminis-

tration in preventing PPH. The primary outcome of

the study was the incidence of PPH within 24-hour

postpartum period and the secondary outcomes were

postpartum blood loss, hematocrit level, oxytocin ad-

ditional dose, other additional drugs, blood transfu-

sion and hypotension during the third stage of labor.

Materials and Methods
The study was conducted in Khon Kaen Hospital

during February – June 2012, after approval from

the Ethical Committee on Human Research of the hos-

pital. Study samples were singleton pregnant women

attending the hospital for vaginal delivery. All women

were required to give their written consent at the time

of enrolment. Cases with the following conditions were

excluded from the study: obstetrics complications,

previous history of curettage, previous manual removal

of placenta, cardiovascular instability, oxytocin hy-

persensitivity and medical problems.

The sample size was calculated based on

Nordstrom, et al,(11) using 20% as the incidence of

PPH with intravenous oxytocin used in the manage-

ment of the third stage of labour; whereas the inci-

dence of PPH with intramuscular oxytocin was 32%

as reported by De Groot, et al.(12) A total sample size

of 450 women was calculated to detect the difference

with a power of 80% and a Type I error of 0.05.

Four hundred and fifty participants received ran-

domly oxytocin either intravenous or intramuscular

technique. The allocation was randomly carried out

by using an assignment card placed in a sealed enve-

lope which would be picked by each sample to be

assigned into one of the 2 treatment groups: the intra-
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venous oxytocin group and the intramuscular oxyto-

cin group. The intravenous oxytocin group (n=225)

received intravenously 10 IU of oxytocin diluted in

10 ml of normal saline solution slowly administered

over 2 minutes. The intramuscular oxytocin group

(n=225) received 10 IU of oxytocin intramuscular

injection at maternal deltoid muscle. The injection in

both groups was performed after the delivery of fetal

anterior shoulder. A baseline (time 0), maternal blood

pressure (BP) and heart rate (HR) were recorded be-

tween contractions during second stage of labor. After

the administration of oxytocin, their BP and HR were

measured in accordance with the Khon Kaen Hospital

guideline. Postpartum blood loss was measured after

cord clamp until complete repaired of episiotomy

wound using plastic bags with scale. Also postpartum

outcomes such as duration of the third stage of labor,

placental retention (>30 minutes), the use of addi-

tional uterotonic agents, hematocrit at 24 hours after

delivery and blood transfusion were recorded. PPH

was observed until 24 hours postpartum periods. Post-

partum care was carried out based on the hospital’s

guideline. Intravenous oxytocin would be immediately

terminated if serious complications occurred such as

maternal arrhythmias, uncompensated hypotension and

water intoxication. Crystalloid solution, inotropic drugs

and blood components were prepared to be ready for

the treatment of hypotension associated with oxytocin

effects; and standard treatment for PPH (uterotonic

drugs, bimanual compression and/or surgery) would

be given.

Statistical analysis

There were two main parts of analysis: (1) com-

parison of selected characteristics of the participants

and (2) analysis for the study outcomes. For the first

part, selected baseline characteristics of the partici-

pants in each group were recorded and compared i.e.

age, gravidity, parity, gestational age, baseline mean

BP and HR, and hematocrit. In this part, percentage

was used for summarizing categorical data and mean

with standard deviation was used for continuous data.

For the study outcomes, the proportion of the in-

cidence of PPH between two groups was analyzed by

using chi-square test and presented with relative risk

(RR) with 95% confidence intervals (CI). Postpar-

tum blood loss and change of hematocrit were ana-

lyzed by using t-test. The statistical analysis of this

clinical trial was performed based on intention to treat

principle. Statistical package for all analysis is STATA.

A p-value of <0.05 was considered significant.

Results
Altogether 450 singleton pregnant women were

recruited into the study at Khon Kaen Hospital during

the study period. There was no difference in the de-

mographic characteristics between two groups (Table

1).

The incidence of PPH in intravenous versus intra-

muscular oxytocin was 2.2% (95%CI 0.01-0.05)

and 4.8% (95%CI 0.02-0.08) (p= 0.03), respec-

tively. Intravenous oxytocin was associated with lower

rate of PPH when compared to intramuscular oxytocin

group, but with no statistically significant difference

(RR 0.45, 95%CI 0.16-1.28) (Table 2). Postpar-

tum blood loss in intravenous oxytocin was signifi-

cantly lower than intramuscular oxytocin (116.3 ±

6.9 ml vs 154.4 ± 10.5 ml (p<0.05)).

The results showed the serial mean arterial pres-

sure (MAP) and mean heart rate (HR) in both groups

at 5, and 30 minutes after delivery were not signifi-
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cantly difference. At 5 minutes after delivery, MAP

in the intravenous group was 87.1 ± 0.5 mmHg and

87.2 ± 0.7 mmHg in the intramuscular group

(P=0.91). The mean HR in the intravenous group

was 89.1 ± 0.5 and the intramuscular group was 87.9

± 0.7 beats per minute (p>0.05), respectively (Table

3). There was also no significant difference in the

incidence of prolonged third stage of labor (11 cases

Table 3 Secondary outcomes

        Characteristics                               Intravenous oxytocin           Intramuscular oxytocin               p-value

                                                               (225 cases)                       (225 cases)

                                                               (mean ± SD)                    (mean ± SD)

Postpartum blood loss (ml) 116.3 ± 6.9  154.4 ± 10.5  < 0.01

Mean arterial pressure(mmHg)

- 5 min 87.1 ± 0.5  87.2 ± 0.7  0.91

- 30 min 88.1 ± 0.5 88.4 ± 0.5 0.62

Heart rate (bpm)

- 5 min  89.1 ± 0.5  87.9 ± 0.7  0.81

- 30 min 85.1 ± 0.5 82.4 ± 0.5 0.52

Hematocrit at 24 hr postpartum (vol%)  33.7 ± 0.2  33.5 ± 0.2  0.30

Mean difference of hematocrit (vol%)  0.8 ± 0.1  1.1 ± 0.1  0.19

Table 1 Demographic data

        Characteristics                            Intravenous oxytocin             Intramuscular oxytocin                p-value

                                                           (225 cases)                          (225 cases)

                                                           (mean ± SD)                        (mean ± SD)

Age (years) 24.4 ± 0.4 24.2 ± 0.1 0.68

Gestational age (weeks) 38.6 ± 0.8 38.4 ± 0.1 0.07

parity 0.6 ± 0.1 0.7 ± 0.1 0.19

Mean arterial pressure (mmHg) 89.4 ± 0.5 89.6 ± 0.5 0.78

Baseline pulse rate(bpm) 84.9 ± 0.6 86.5 ± 0.7 0.09

Hematocrit (vol%) 34.6 ± 0.2 34.6 ± 0.2 0.89

Table 2 Incidence of PPH

                                             Intravenous oxytocin          Intramuscular oxytocin             Relative risk

                                                  (225 cases)                      (225 cases)                     (95% CI)

Postpartum hemorrhage 5 11 0.45 (0.16-1.28)
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in intramuscular group versus 9 cases in intravenous

group), change in hemoglobin levels 24 hours after

delivery, hypotension and blood transfusion between

the 2 groups. Additional oxytocin requirement was

similar between the two groups. There were no seri-

ous maternal and fetal complications.

Discussion
This study aimed to determine the incidence of

PPH in pregnant women who delivered vaginally. The

current study showed no significant difference be-

tween intravenous and intramuscular oxytocin in pre-

venting PPH although meaningful reduction was ob-

served (5 cases in the intravenous group, compared to

11 cases in the intramuscular group). However, in-

travenous oxytocin showed lesser amount of postpar-

tum blood loss. These findings were consistent with

the study of Choy, et al which concluded that intrave-

nous oxytocin significantly reduced postpartum blood

loss.(13) Some studies reported cardiovascular effects

(hypotension, tachycardia) caused by intravenous oxy-

tocin. Conversely, our study found no cardiovascular

adverse events which comparable with Foroozanfard,

et al(5) and Davies, et al.(10)

Many factors such as variation of health care pro-

vider (staff, residents, medical students and nurses),

oxytocin infusion before delivery, fetal weight might

impact the outcomes. Such factors were manifested

equally in the both groups of this study. Therefore

these factors had a little effect on the outcomes (data

not shown).

An advantage of this study was the power of the

methodology - a randomized controlled trial with ad-

equate sample size. Moreover, postpartum blood loss

was measured by using measurement blood loss method

(plastic bag with scales) which provided more accu-

rate data than the use of estimated blood loss.

Limitation of this study was the characteristic of

the samples who were mainly low risk pregnant women

of whom the incidence of PPH is usually low. The

future study should be conducted in high risk group.

In conclusion, intravenous oxytocin in the man-

agement of the third stage of labor should be recom-

mended because there is an evidence of less PPH and

postpartum blood loss. In addition, the use of intrave-

nous oxytocin does not increase the risk of adverse

events.
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