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ABSTRACT 

Objectives: Oxytocin is the first line uterotonic recommended by the WHO for prevention of postpartum 
haemorrhage. Our study aims to determine the best time of oxytocin administration during lower segment caesarean 
section and its effect on hemodynamic parameters and neonatal APGAR scores. Methodology: We conducted a 
prospective randomised trial at JSS hospital, Mysore, from April to September 2021, after obtaining approval from the 
institutional ethical committee. All women between 18 and 35 years of age undergoing LSCS at >34 weeks of 
gestation were randomised into three groups, where 10 IU oxytocin was given intramuscular just before skin incision, 
just before uterine incision and soon after baby extraction. The uterine tone, pulse rate, blood pressure and neonatal 
APGAR scores were documented. Results: Oxytocin administered just before uterine incision or after baby extraction 
was associated with better uterine contractility than administration before skin incision. There was no significant 
difference in hemodynamic parameters or neonatal APGAR in any of the groups. Conclusion: Oxytocin as the first 
line uterotonic administered 10 IU intramuscular at the time of uterine incision or soon after foetal extraction is 
effective in maintaining adequate uterine tonicity and preventing postpartum haemorrhage. 
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Oxytocin is a polypeptide hormone released from the 
posterior pituitary, which induces uterine contractions.  
Synthetic oxytocin is recommended as the first line drug to 
maintain uterine contractility and prevent postpartum 
haemorrhage (PPH) following both vaginal delivery and 
caesarean section. Postpartum haemorrhage is defined as 
blood loss greater than or equal to one litre or showing signs 
of hemodynamic instability within 24 hours of delivery. It 
includes intrapartum blood loss, irrespective of the route of 
delivery, as proposed by the American College of 
Obstetricians and Gynaecologists (ACOG).1 Various 
uterotonic agents are used prophylactically, such as oxytocin, 
methyl ergonovine, prostaglandin E1, and prostaglandin F2-
alpha. Active management of the third stage of labour 
decreases the risk of PPH by 60 %.2,3 According to the Royal 

College of Obstetricians and Gynaecologists (RCOG) 
guidelines, 5 IU of oxytocin should be routinely used by 
slow intravenous (IV) injection in women undergoing 
caesarean section  to reduce blood loss via the improvement 
of uterine contractions.4 Routine use of oxytocin (10 IU, 
IV/IM) is recommended by the World Health Organization 
for the prevention of PPH during the third stage of labour.3 

However, despite being widely used, the optimal dose 
and infusion rates of oxytocin have yet to be established in 
the literature. The administration of oxytocin is 
recommended only by intramuscular or intravenous infusion 
and not by IV push until after umbilical cord clamping or 
delivery of the placenta. Early administration of oxytocin 
during caesarean section was not recommended for fear of 
reduction or interruption of the blood flow to the intervillous 
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space leading to changes in foetal heart rate, hypoxia and 
higher incidence of neonatal acidosis.5 However, during 
caesarean section there is only a short interval between the 
initiation of oxytocin infusion before uterine incision and the 
delivery of the foetus.  

Intravenous infusion of high dose oxytocin is associated 
with various adverse effects like nausea, vomiting, 
hypotension, chest pain, flushing, headache, myocardial 
ischemia, pulmonary oedema, and severe water retention 
with convulsions.6 Intramuscular administration or an iv 
infusion may mitigate these effects.  

The purpose of our study was to evaluate the effect of 
intramuscular oxytocin on uterine contractility, patient 
hemodynamics and neonatal APGAR score at 1 and 5 
minutes when it was administered just before skin incision, 
just before uterine incision and soon after extraction of the 
foetus (before umbilical cord clamping).  
Materials and methods 

A prospective randomised study was conducted over a 
period of six months, from April to September 2021, in the 
department of OBG at JSS hospital, Mysore. Institutional 
ethical committee approval was obtained, and the trial was 
registered with the clinical trials registry of India, with 
registration no.CTRI/2021/03/031925. All women between 
18 and 35 years of age undergoing LSCS at >34 weeks of 
gestation were randomised into three groups using a 
computer generated random number table after taking 
written, informed consent. 

Exclusion criteria: Women with severe pre-
eclampsia/eclampsia/HELLP syndrome, antepartum 
haemorrhage, maternal or foetal compromise, over distended 
uterus such as poly hydramnios, multiple pregnancy, severe 
anaemia (Hb ≤ 7gm%), cardiac disease complicating 
pregnancy, hematologic disorders leading to low platelet 
count, antiphospholipid antibody syndrome, and SLE 
complicating pregnancy were excluded from the study. 

Group S:  Inj Oxytocin 10 IU was administered 
intramuscular at the time of skin incision. 

Group U: Inj Oxytocin 10 IU was administered 
intramuscular at the time of uterine incision. 

Group E: Inj Oxytocin 10 IU was administered 
intramuscular within 60 seconds of extraction of the baby. 

The uterine contractility was assessed by the operating 
surgeon at 0, 2, 5 and 10 minutes after extraction of the baby. 
Uterine contractility was measured with a subjective scoring 
on a scale of 1 to 10 similar to the visual analogue scale used 
for pain assessment. This was done by the same obstetrician 

in order to avoid inter observer variation. Intraoperative 
blood loss was measured using gravimetric method by 
weighing the drapes and mops before and after the 
procedure, and also measuring the amount of blood in the 
suction container. However, liquor volume could not be 
accounted for hemodynamic parameters, ie, pulse rate, 
systolic, diastolic and mean arterial pressures were recorded 
just before, immediately after administration of oxytocin, 
and after uterine closure. The need for additional uterotonics, 
if any, was documented. Neonatal APGAR scores at 1 and 5 
minutes after birth were recorded. Assuming the type 1 error 
at 50% and type 2 error at 20%, clinically significance 
difference as 0.5 and standard deviation as 0.47, using the 
formula the sample size required was 20 in each group.   

 𝑛 =  
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We conducted the study with 30 women in each group, 
making a total sample size of 90. 

Statistical analysis: Descriptive analysis, diagrammatic 
and graphical representation and inferential statistics – one 
way ANOVA, paired t test / repeated measures ANOVA 
were used. 
Results   

The demographic details of our patients are mentioned in 
table 1. Regarding indications for LSCS, 25.5% were for 
failed induction, 20% for non-reassuring fetal heart rate, 
15% for secondary cervical dystocia, 6% for mal-
presentations, 10.5% for cephalo pelvic disproportion, 6% 
for contracted pelvis, 12% for severe oligohydramnios, 3% 
for previous 2 LSCS and 2% for maternal request. 
Table 1: Demographic parameters 
Variable Minimum Maximum Mean/SD 
Age 18.00 37.00 26.47/4.55 
POG (in 
days) 

33 weeks 2 days 40 weeks 4 
days 

38 weeks 3 
days/1 week 1 
day 

BMI 20.30 36.45 26.65/3.57 
Baby weight 2.02 kg 4.04 kg 3.05/0.39 
Parameter  Frequency Percentage 
Education School Education 20 22.22 

PU / Diploma 29 32.22 
Graduate and above 41 45.56 

Occupation House wife 83 92.22 
Working 7 7.78 

Maturity moderate to late 
preterm 

 
5 

 
5.56 

Term 78 86.67 
post dated 7 7.78 

Timing of 
LSCS 

Elective 56 62.22 
Emergency 34 37.78 

On comparing the uterine contractility, we found a 
significant difference within each group at various time 
intervals (table 2). On comparison among the three groups, 



The New Indian Journal of OBGYN. 2025 (July-December);12(1) 
 

52 
 

we determined that oxytocin administered just before uterine 
incision or after baby extraction was associated with better 
uterine contractility than administration before skin incision. 
There was no significant difference (p=0.74) in uterine 
contractility between the U and E groups.   

Intra operative blood loss was measured by gravimetric 
method, and no statistically significant difference was found 
among the three groups. On comparing the hemodynamic 

parameters, there was no statistically significant difference in 
pulse rate, systolic, diastolic and mean arterial pressures 
within each group; just before, immediately after 
administration of oxytocin, and after uterine closure. 
However, a significant difference in pulse rate and mean 
arterial pressure was seen on comparing groups S and U. A 
similar significant difference was seen on comparing groups 
U and E. This statistical significant difference was not 
associated with clinical problems, as no patient reported any 
adverse effect. There was no significant difference in the 
hemodynamic parameters on comparing groups S and E.  

The neonatal APGAR scores at 1 and 5 minutes showed 
no significant difference (p=0.23) among the three groups. 

Five patients (16.6%) in group S and 3 patients in group 
E (10%) required additional uterotonic support in the form of 
oxytocin infusion or prostaglandin F 2 alpha. There were no 
instances of atonic post-partum haemorrhage requiring 
medical or surgical intervention. 
Discussion 

Oxytocin is routinely administered prophylactically 
during caesarean section to prevent PPH by causing strong 
uterine contractions. However there are no specific 

guidelines on the ideal time, route, or regimen of oxytocin 
administration for prevention of PPH, even after 60 years of 
oxytocin synthesis and routine use in obstetric practice. 
Therefore, researchers are trying to determine the best use of 
oxytocin to prevent PPH by achieving satisfactory uterine 
contractility during caesarean section with the prevention of 
the maternal and foetal side effects of oxytocin.  

Abdelaleem et al from Egypt conducted a prospective 

single blind randomized trial on 200 women, where one 
group was administered 30 units of oxytocin as an 
intravenous infusion just before uterine incision, and the 
other group was given the same soon after extraction of the 
foetus. They found significantly lower blood loss and less 
need for additional uterotonics when oxytocin was 
administered before uterine incision. There were no 
significant neonatal adverse effects when oxytocin was 
administered before uterine incision.7 

Takmaz et al studied 101 women undergoing caesarean 
section where they found that starting the IV infusion of 

oxytocin early (just before incision of the uterus) could 
decrease the loss of intraoperative blood at the time of CS 
compared to initiating IV oxytocin infusion later, after 
umbilical cord clamping or delivery of the placenta. The 
change of hemoglobin and hematocrit from the preoperative 
to postoperative assessments and the intraoperative blood 
loss during caesarean section were significantly lower when 
starting the IV infusion of oxytocin just before incision of 
the uterus.8 

The WHO updated its guidelines in 2018. It recommends 
10 IU of oxytocin administered intramuscular or as 

Table 2: Comparison of uterine tone 
Group Time No Minimum tone Maximum tone Mean  Std Deviation P value Conclusion 
S 0 mins 30 5 9 7.4667 1.0417 1.03e-11 Significant 

2 mins 30 5 9 7.7333 0.9803 
5 mins 30 5 10 8.4667 1.0742 
10 mins 30 8 10 9.000 0.8710 

U 0 mins 30 5 10 7.8000 0.9965 <2e-06 Significant 
2 mins 30 6 10 8.4333 0.9353 
5 mins 30 5 10 8.9000 1.0289 
10 mins 30 8 10 9.8000 0.5509 

E 0 mins 30 6 9 7.9000 0.7588 <2e-19 Significant 
2 mins 30 6 10 8.4333 0.8584 
5 mins 30 8 10 9.0333 0.7649 
10 mins 30 9 10 9.9000 0.3051 

Table 3: Post Hoc test 
Time Group S Group U Group E 

p-value Conclusion p-value Conclusion p-value Conclusion 
0 mins –2 mins 1.0000 Not Significant 0.044 Significant 0.0246 Significant 
0 mins – 5 mins 0.0009 Significant 3.7e-05 Significant 4.8e-08 Significant 
0 mins – 10 mins 1.6e-07 Significant 2.4e-13 Significant <2e-16 Significant 
2 mins -5 mins 0.0306 Significant 0.280 Not Significant 0.0079 Significant 
2 mins - 10 mins  1.6e-05 Significant 2.3e-07 Significant 4.8e-12 Significant 
5 mins - 10 mins 0.2404 Not Significant 0.001 Significant 3.4e-5 Significant 
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intravenous infusion, but does not mention the specific the 
time of adminstration.3 

In our study we found that 10 IU of oxytocin 
administered intramuscular at the time of uterine incision or 
soon after extraction of the foetus was associated with 
significantly better uterine contractility than when 
administered at the time of skin incision. 

Kovacheva et al hypothesized a “rule of threes” 
algorithm, featuring oxytocin 3 IU, timed uterine tone 
evaluations, and a systematic approach to alternative 
uterotonic agents, would reduce the oxytocin dose required 
to obtain adequate uterine tone. Sixty women undergoing 
elective caesarean delivery were randomized to receive a 
low-dose bolus or continuous infusion of oxytocin. To blind 
participants, the rule group simultaneously received 
intravenous oxytocin (3 IU/3 ml) and a “wide- open” 
infusion of 0.9% normal saline (500 ml); the standard care 
group received intravenous 0.9% normal saline (3 ml) and a 
“wide-open” infusion of oxytocin (30 IU in 0.9% normal 
saline/500 ml). Uterine tone was assessed at 3, 6, 9, and 12 
min, and if inadequate, additional uterotonic agents were 
administered. They found that adequate uterine tone was 
achieved with lower oxytocin doses in the rule versus 
standard care group. No additional oxytocin or alternative 
uterotonic agents were needed in either group after 6 min. 
Therefore they recommended the use of “timed inquiry” as a 
mechanism to limit the dose of oxytocin and potential use of 
alternative uterotonic agents.  

Thomas et al indicated that the intravenous 
administration of oxytocin 5 IU as a rapid versus slow bolus 
in healthy term parturients undergoing elective caesarean 
delivery produced more cardiovascular instability; similar 
findings have been observed with an intravenous bolus or 
infusion of oxytocin 3 IU.10,11 These findings suggest that 
even small bolus doses should be administered slowly (15 to 
30 s) to minimize the hemodynamic effects.12 However, slow 
infusion or intramuscular administration is not commonly 
associated with adverse events.13 

No adverse hemodynamic effects or changes in neonatal 
APGAR score were noted in our study. 
Conclusion 

Oxytocin as the first line uterotonic administered 10 IU 
intramuscular at the time of uterine incision or soon after 
foetal extraction is effective in maintaining adequate uterine 
tonicity and preventing postpartum haemorrhage. Injection 
of oxytocin before baby extraction is not associated with 
respiratory depression in the new born. No significant 

hemodynamic changes are associated with administration of 
10 IU IM administration of oxytocin. 
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