
5 IU & 10 IU oxytocin 

 

Pak Armed Forces Med J 2025; 75(SUPPL-2): S215 

CCoommppaarriissoonn  ooff  LLooww  aanndd  HHiigghh  DDoossaaggee  RReeggiimmee  ooff  OOxxyyttoocciinn  ffoorr  UUtteerriinnee  CCoonnttrraaccttiioonn  iinn  EElleeccttiivvee  

CCaaeessaarreeaann  SSeeccttiioonnss  PPeerrffoorrmmeedd  UUnnddeerr  SSppiinnaall  AAnnaaeesstthheessiiaa  

Syed Ali Mazhar Rizvi, Azmat Riaz, Fatima Sharif Khan*, Tariq Mahmood Malik, Umairah Yaqub*, Muhammad Fawaz Amjad 

Department of Anesthesia, Pak Emirates Military Hospital/National University of Medical Sciences (NUMS), Rawalpindi Pakistan, *Department of 
Gynecology/Obstetrics, Pak Emirates Military Hospital/National University of Medical Sciences (NUMS), Rawalpindi Pakistan 

ABSTRACT 

Objective: To compare low dose intravenous to high dose during elective Cesarean Sections. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Main Operation Theatre, Pak Emirates Military Hospital, Rawalpindi Pakistan, from Apr to May 
2022. 
Methodology: A total of two hundred term pregnant women were randomized to either 5 IU intravenous bolus group or 10 IU 
intravenous bolus group of Oxytocin. The difference in Hemoglobin levels (Pre-op minus post-op), tachycardia percentage, 
tone of uterus and need for additional “rescue” uterotonic doses/ agents, hypotension and post Oxytocin administration 
vomiting were assessed. 
Results: The primary outcome was efficacy of both drugs in causing uterine contraction. There were 6(6.1%) patients in Low 
dose group who developed uterine atony while there were 5(5.3%) patients who developed uterine atony in group High dose. 
There were 18(18.4%) patients who developed partially inadequate uterine contraction in group LD versus 15(15.8%) patients 
in Group HD. There were 74(75.5%) patients who developed adequate contraction in group LD versus 75(78.9%) patients in 
group HD who developed adequate contraction with p-value of 0.850. The frequency of side effects was also comparable in 
both study groups. The estimated blood loss was as mean drop in hemoglobin was 1.77±.42 grams per deciliter in group LD 
versus 1.49±0.50 grams per deciliter in group HD with p-value of 0.469. 
Conclusion: We concluded that use of low dose of oxytocin has similar efficacy in causing uterine contraction compared to 
high dose. 
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INTRODUCTION:  

Oxytocin belongs to a group of medicines called 
Oxytocics that act on the musculature of the uterus to 
make it contract.1 It has numerous indications notable 
of which are to initiate and augment contractions 
during labor or childbirth, to help in the management 
of miscarriage, to prevent and control bleeding after 
delivery of the baby and during Caesarean sections.2 

As with all medications, oxytocin has numerous side-
effects and incidence of these side effects is as high as 
1-2%.3 These include feeling of being sick, headache, 
tachycardia, bradycardia, irregular heartbeat, skin 
rashes, severe allergic reaction, difficulty in breathing, 
dizziness, cold & clammy skin and hypotension. In 
some patients Oxytocin also causes water intoxication 
the symptoms of which include headache, anorexia, 
nausea and vomiting, stomach pain, sluggishness, 

drowsiness, unconsciousness, hyponatremia, 
hypokalemia and fits.4 Rare side-effects include chest 
pain, excessive or continuous uterine contractions, 
tearing of the womb, and sudden fluid overload of the 
lungs, sudden and brief sensation of heat all over the 
body, electrolyte imbalances, abnormal clotting, 
bleeding, disseminated intravascular coagulation and 
anemia.5 The adverse effects on the baby due to 
excessive contractions include low blood salt levels, 
shortage of oxygen, suffocation & death.6 Oxytocin has 
numerous drug interactions as well. It enhances the 
effects of Prostaglandins that may have been used to 
initiate labor. As per advisory, it should not be used 
for up to 6 hours after vaginal prostaglandin 
placement as the effect of both maybe enhanced.7 

Inhalational anesthetic agents like Halothane and 
Sevoflurane weaken Oxytocin induced uterine 
contractions and can potentially induce arrhythmias.8 
Oxytocin should also be used with caution in patients 
in whom the uterus is over-extended and more likely 
to tear, for example, in twin or triplet pregnancy and 
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in polyhydroamnios.9 Oxytocin continues is an 
essential part of the armamentarium of the anesthetist 
and obstetrician to initiate and enhance uterine 
contractions after delivery of the baby and to prevent 
hemorrhage.10 The complications of Oxytocin are dose 
related. Numerous protocols are followed world-wide 
regarding the dosage as well as method of 
administration for most efficacious results with 
minimum side effects. The current regimen being 
followed at Pak-Emirates Military Hospital (PEMH) is 
administering 10 IU Oxytocin intravenously as a bolus 
immediately after clamping of the placenta.11 
Unfortunately, a substantial number of patients 
develop tachycardia, hypotension, nausea, epigastric 
discomfort and vomiting within 5 minutes of Oxytocin 
administration. 

The rationale of the study is to see whether 
reduction of Oxytocin to 5 IU bolus has any difference 
than using conventional 10 units by studying its 
effects and side effects.   

METHODOLOGY 

We initiated our Quasi-Experimental study after 
getting permission from hospitals ethical committee 
which acknowledged the authenticity of our research 
with IERB number A/28/EC/429/2022. The platform 
of our study was main operation theater of Pak 
Emirates Military Hospital, Rawalpindi Pakistan, 
which is a 1200 bedded hospital and the study 
duration was six months extending from Apr to Sep 
2022. We calculated sample size with the help of WHO 
sample size calculator keeping level of significance 5%, 
power of test 80%, the anticipated efficacy of high dose 
oxytocin (10 units) to be 87%.12 and anticipated 
efficacy of low dose oxytocin (5 units) to be 70%.12 We 
collected a sample of 200 partiturens through non-
probability consecutive sampling after taking consent 
of the patients and included 100 patients in each study 
group after randomizing the sample through sealed 
envelope technique.  

Inclusion Criteria: We included Parturients who were 
18 years to 40 years in age and were electively booked 
for Caesarean sections at term. 

Exclusion Criteria: Patients with cardiac disease, renal 
disease, coagulopathies, severe pre-eclampsia, hepatic 
disease, gestation more than 5, pre-operative 
hemoglobin less than 9g/dl, emergency Caesarean 
sections, polyhydramnios, those operated under 
general anesthesia and patients who were in labor 
were also excluded. 

All surgeries were performed under spinal 
anesthesia by consultant gynecologists and senior 
registrars (year 4 of FCPS training) only. Pre-op 
hemoglobin was measured with in 5 days prior to 
Caesarean section and post-op hemoglobin was 
sampled 48 hours after Cesarean section. All samples 
were sent after ensuring no intravenous fluids were 
administered within 6 hours of sampling. The patients 
were given 20ml/Kg of pre-load with help of a 16 
gauge peripheral venous catheter and Spinal 
anesthesia was given by consultant anesthetist with 
help of 25 gauge spinal needle (Quincke,B.Braun, 
Pakistan). The dose of bupivacaine was same (15mg) 
and same intrathecal space (L3-4) was accessed in all 
patients. Adequate level (T6) was confirmed before 
incision and those patients who did not have adequate 
level of block were excluded from the study. Standard 
monitoring was attached to all patients including 
pulseoximeter, electrocardiogram, non-invasive blood 
pressure and surface temperature probe. The 
randomization of the sample was done in two groups 
marked as: Group HD and Group LD. The group HD 
was given 10 international units of oxytocin over a 
time interval of 60 seconds after clamping of cord and 
group LD was given 5 international units of oxytocin 
over 60 seconds after clamping of placental cord. For 
Uterine tone, gynecologist operating the patient was 
asked about degree of contraction on a scale of 1-10 
after 5 minutes of the administration of oxytocin. An 
infusion of oxytocin containing 10 international units 
was given to all patients of both groups over three 
hours after bolus dose.  
 

Figure: Randomization  

 
 

The presence or absence of following side effects 
was recorded for all patients: Epigastric discomfort, 
tachycardia, hypotension, vomiting after adminis-
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tration of respective Oxytocin doses. The dose of 
Oxytocin given to the patient was given by a different 
anesthetist. As estimation of blood loss in Caesarean 
section is difficult clinically, a difference in pre-
operative and post-operative hemoglobin was 
calculated based on laboratory reports. Baseline mean 
Arterial Blood Pressure (MAP) and baseline heart rate 
was recorded just before administration of Oxytocin. 
This was recorded by the anesthetist in-charge of the 
case.  

Hypotension was judged if there was greater 
than 20 percent reduction in mean arterial blood 
pressure.13 Tone of the Uterus was measured at 5 
minutes after the extraction of the baby. Assessment of 
uterine tone was done by the gynecologist of the case 
on a scale of 1-10 with 1-2 being Atony, 3-6 partially 
adequate contraction and 7-10 shows adequate 
contraction as displayed in Table-I. The need for 
additional doses of 2 international units of Oxytocin 
called as “Rescue doses” of Oxytocin were also 
documented for both groups and they were given on 
request of gynecologist.  
 

Table-I: The Subjective Measurement of Uterine Contraction14 

Uterine tone Grades  

Atony 1-2 

Partially adequate contraction 3-6 

Adequate contraction 7-10 

 

Statistical Package for Social Sciences (SPSS) 
version 26.0 was used for the data analysis. 
Frequencies and percentages were calculated for 
qualitative variables. Mean and standard deviation 
were calculated for quantitative variable. Chi-square 
and t-test were used where appropriate. The p-value of 
≤0.05 was considered statistically significant. 

RESULTS 

Total two hundred patients were included in the 
study and 98 patients completed the study protocol in 
high dose group and 95 patients completed the 
protocol in Low dose group.  Two patients in high 
dose group did not have achieve T6 level and they 
were converted to general anesthesia while 1 patient 
in group Low dose was converted to general 
anesthesia due to inadequate level of spinal anesthesia 
and all of these patients were dropped from final 
results. Two patients in low dose group didn’t have 
their blood complete picture done and therefore they 
were not included in final results. One patient in low 
dose had focal placenta accreta and one patient had 
dehiscence of scar, therefore they were excluded as B-

lynch were applied in both patients along with blood 
transfusions. Rest of patients completed the study 
protocol and was included in final results. The 
demographic characteristics were similar in both 
study groups as we carefully designed the inclusion 
and exclusion criteria. 

The primary outcome was efficacy of both drugs 
in causing uterine contraction. Six (6.1%) patients in 
Low dose group developed uterine atony while 
5(5.3%) patients developed uterine atony in group 
High dose. Eighteen (18.4%) patients developed 
partially inadequate uterine contraction in group LD 
versus 15(15.8%) patients in Group HD, 74(75.5%) 
patients developed adequate contraction in group LD 
versus 75(78.9%) patients in group HD which was 
comparable with p-value of 0.850.  

The frequency of side effects was also comparable 
in both study groups. Seventeen (17.9%) patients 
developed hypotension in group LD versus 14(14.3%) 
patients in HD with p-value 0.313. Frequency of 
tachycardia was 21(22.1%) in group LD versus 
20(20.4%) in group HD with p-value 0.313. The 
frequency of nausea & vomiting was also analogous 
between both study groups. It was 18(18.9%) in group 
LD versus 15(15.3%) in group HD (p-value =0.315). 
18(18.9%) patients developed epigastric pain in group 
LD versus 17(17.3%) patients in group HD. The rescue 
oxytotic was used in 12(12.6%) patients in group LD 
and 10(10.2%) patients in group HD with p-value of 
0.381. The estimated blood loss was as mean drop in 
hemoglobin was 1.77±.42 grams per deciliter in group 
LD versus 1.49±0.50 grams per deciliter in group HD 
with p-value of 0.469. Blood transfusion was required 
in none of the patients. The primary outcome and side 
effects are presented in Table-II. 

The demographics were comparable in both 
study groups. The mean age of patients was 28.88±4.07 
years in group LD versus 29.30±3.80 years in group 
HD. The weight of patients was 67.89±2.6 kilograms in 
group LD versus 67.91±2.56 kilograms in group HD. 
The height of the patients was 152.76±3.37 centimeters 
in group LD versus 152.74±3.27 centimeters in group 
HD. The gestational age was 38.17±.89 weeks in group 
LD versus 38.23±0.90 weeks in group HD. The 
duration of surgery was 38.35±0.83 minutes in group 
LD versus 38.30±.74 minutes in group HD. The 
baseline mean blood pressure was 81.36±4.41 mm of 
Hg in group LD versus 81.16±4.70 mm of Hg in group 
HD. The baseline heart rate was 89.43±12.08 beats per 
minute in group LD versus 91.31±11.51 beats per 
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minute in group HD. The demographics are shown in 
Table-III. 
 

Table-II: The Frequency of Different Grades of Uterine 
Contraction and Side Effects (n=193) 

Parameter 
LD group 
Frequency 
(%) n=95 

HD group 
Frequency 
(%) n=98 

p-
value 

Uterine tone 

Atony 6(6.1) 5(5.3) 

0.850 

Partially 
adequate 
contraction 

18(18.4) 15(15.8) 

Adequate 
contraction 

74(75.5) 75(78.9) 

Hypotension 
yes 17(17.9) 14(14.3) 

0.313 
no 78(82.1) 84(85.7) 

Tachycardia 
yes 21(22.1) 20(20.4) 

0.313 
no 74(77.9) 78(79.6) 

Nausea & 
vomiting 

yes  18(18.9) 15(15.3) 
0.315 

no 77(81.1) 83(84.7) 

Epigastric 
pain 

yes  18(18.9) 17(17.3) 
0.459 

no 77(81.1) 81(82.7) 

Rescue 
oxytocin 

yes 12(12.6) 10(10.2) 
0.381 

no 83(87.4) 88(89.8) 

 Mean±SD Mean±SD  

Decrease in hemoglobin 
concentration (g/dl) 

1.77±0.42 1.49±0.50 0.469 

*LD=low dose &HD is high dose* 
 

Table-III: The Demographic Traits of Groups HD & LD 
(n=193) 

Parameter 
LD group 
Mean±SD 

n=95 

HD group 
Mean±SD 

n=98 

p-
value 

Age (years) 28.88±4.07 29.30±3.80 0.467 

Weight (Kg) 67.89±2.6 67.91±2.56 0.971 

Height (cm) 152.76±3.37 152.74±3.27 0.978 

Gestational age (weeks) 38.17±0.89 38.23±0.90 0.609 

Duration of surgery 
(minutes) 

38.35±0.83 38.30±0.74 0.250 

Baseline blood pressure 
(mm of Hg) 

81.36±4.41 81.16±4.70 0.766 

Baseline heart rate (beats 
per minute) 

89.43±12.08 91.31±11.51 0.270 

 
Frequency 

(%) 
Frequency 

(%) 
 

Parity 

Primigravida 11(11.6) 16(16.3) 

0.456 

Previous one scar 11(11.6) 5(5.1) 

Previous two scars 37(38.9) 33(33.7) 

Previous three scars 23(24.2) 33(33.7) 

Previous four scars 13(13.7) 11(11.2) 
*LD=low dose &HD is high dose* 

 

DISCUSSION 

Oxytocin is by far the most common utero-tonic 
drug used for augmenting uterine contraction intra-
operatively. It is used world-wide and has clear 
benefits for both maternal morbidity and mortality 

improvement. There is no conflict regarding use of 
oxytocin as utero-tonic drug of choice in cesarean 
delivery but the adequate dose of oxytocin is still 
subject of much debate. The dosing regimen of 
oxytocin is different for elective patients undergoing 
cesarean delivery as there is desensitization to 
oxytocin in non-laboring patients. In laboring patients 
uterus is sensitized to effect of oxytocin mediated by 
prostaglandin E and F.15 

According to research of Balki et al.,16 a 
continuous infusion of 3 international units per hour 
resulted in adequate uterine contraction in 30 women 
under study. They implied that minimum effective 
dose of oxytocin in 90% of individuals was 2.99 
international units. How ever they used a smaller 
sample size and the patients were laboring who had 
cesarean delivery due to failed progress of labor. The 
presence of labor can be a confounding factor in their 
study as uterus is already sensitive to oxytocin17 
during labor and that is why minimum dose was 
adequate in most of the patients in their study.  

Wei et al.,18 compared 0.5 international unit of 
oxytocin to 0.25 international units in patients 
undergoing cesarean delivery under combined spinal-
epidural anesthesia. They demonstrated that the 
minimum effective dose of oxytocin was 0.6 inter-
national units in young patients and 1.5 international 
units in older patients (age greater than 35). They used 
these trivial doses as initial dose and gave incremental 
doses to get desired level of uterine contractions. The 
doses they used are very small as compared to ours 
which we use in routine. They also demonstrated a 
strong associated between ages of partiturens with the 
frequency of side effects. They timed the bolus of 
oxytocin with the delivery of fetus and gave injection 
over five seconds. We gave injection upon cord 
clamping and gave it over one minute. The dose we 
used were quite higher in comparison. We chose to 
give 10 units of oxytocin as we are using this high 
dose as part of routine practice. The use of very small 
doses could have risen ethical concerns if patients 
would have gone into atony or post-partum 
hemorrhage. We were able to unveil that a dose as 
small as 5 international units can be useful and 
equitably effective to high dose. The next target could 
be a comparison of three units to 5 international unit 
so that standard dose can be premeditated and revised 
in our demographic population.  

In operation theatre we usually avoid bolus doses 
of oxytocin during an episode of hypotension as 
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oxytocin as it potentiates hypotension.19 We usually 
follow gynecologist led decision of oxytocin dose as 
they give more subjective assessment of uterine 
contraction and we rely on their judgment. How ever 
after literature surfing and conducting this study we 
have realized that we are using considerably high 
doses of oxytocin and there is irrefutable evidence in 
few studies that support low dose regime versus high 
dose regime. The uterine atony can have diverse 
causes but the first line treatment is usually same that 
is oxytocin bolus. According to a recent metanalysis 
performed to review doses of oxytocin for cesarean 
delivery comprising thirty-five studies it was revealed 
that bolus plus infusion regimes were better than 
bolus only regimes in causing adequate uterine 
contraction, the lower doses (<5 international units) 
reduced the adverse effects and higher doses (6-9 
international units) did not offer much advantage over 
lower doses.20 

The randomized controlled trial performed by 
Joseph et al.,21 aimed at finding the dose of oxytocin 
which causes effective and optimal uterine contraction 
without adverse effects. They included ninety 
partiturients at term that underwent cesarean section 
under spinal anesthesia. They found that uterine 
contraction was adequate in sixty-six percent patients 
who received 1 international unit of oxytocin and was 
effective in eighty four percent patients who received 
2 international units of oxytocin. 

King et al.,21 compared five units and 10 units of 
oxytocin followed by continuous infusion of 10 
international units in five hundred milliliters of 
normal saline in next five hours. They did not find any 
significant difference of blood loss between both 
groups. However they were able to conclude that 
higher doses of oxytocin cause hemodynamic 
compromise.  We compared 5 IU and 10 IU which is 
two times higher dose than 5 units and still we were 
unable to demonstrate a significant superiority of high 
dose regime than low dose regime. The use of very 
low doses that is from 1-3 units was not done to 
prevent the ethical concerns as the presence of post-
partum hemorrhage could have been attributed to lose 
of oxytocin. It’s the high time that we reconsider our 
practices of using high doses of oxytocin. The 
undesirable effects of this drug can lead to morbidity 
and mortality of the patients. The obstetricians need to 
be taken on board and need to be convinced with 
evidence for switching to low dose modules instead of 
high doses. 
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