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ABSTRACT 
Objective: To assess the feasibility of umbilical cord milking as an alternative to delayed cord clamping during caserean 
section by comparing neonatal outcomes. 
Study Design: Quasi experimental study. 
Place and Duration of Study: Department of Anesthesiology, Combined Military Hospital, Okara, from Mar to Oct 2018. 
Methodology: A total of 384 cases (n=192 in each group) were included in our study. In group A, the half-length of umbilical 
cord was milked thrice by the operating surgeon before clamping and cutting it. In group B the umbilical cord was cut 90 
second after delivery of the baby. The outcomes were: APGAR score at one and five minutes after delivery, haemglobin and 
haematocrit 4 hours after delivery of baby. Requirement of oxygen and ventilatory support during the 24 hours after birth 
were also noted. 
Results: Our two study groups didn’t vary in their demographic profile. The difference between the APGAR score at one and 
five minutes was not statistically significant, (p>0.05). The diffrence in haemoglobin and haematocrit levels of the neonates 4 
hours after delivery were insignificant (p-value 0.27 and 0.14 respectively). 
Conclusion: Milking of the umbilical cord can be used as an alternative to the recommended technique of delayed umbilical 
cord clamping, especially when immediate resuscitation of the newborn is needed. 
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INTRODUCTION 

In the recent past the rate of caesarean delivery 
has considerablly increased with documented negative 
health effects.1 Although latest guidelines recommends 
delayed cord (more than 1 minutes) after delivery of 
term and preterm neonate, but in intrauterine hypoxia 
and fetal distress, the recommendation is to omit the 
delayed cord clamping and start resuscitation as well 
as positive pressure ventilation without delay.2 How-
ever mostly the cord is immediately cut during third 
stage of labor and caesarean delivery. A study by 
Boere et al reported the practice of early cord clamping 
in 81% of cesarean section versus 6% in uncomplicated 
vaginal deliveries.3 The reason for immediate cutting 
of umbilical cord can be, urge to handing over the baby 
to neonatal resuscitation team or unintended haste for 
the management of third stage of labour.4 There is no 
evidence that cutting the cord immedialey after deli-
very is beneficial for the parturient or the new born. 
Cord clamping immediately after birth is potentially 

harmful in a new born with compromised cardiovas-
cular and respiratory functions.5,6 

In Europe 26% and in low income countries 100%, 
children of preschool going age group suffer from    
Iron deficiency.7 Iron deficiency causes anaemia and in 
early childhood can cause irreversible adverse effects 
on neurodevelopment. Supplemental iron in children 
on risk of iron deficiency results in improved psycho-
motor and cognitive development.8 If clamping of the 
umbilical cord is delayed after delivery of baby, addi-
tional blood will be provided by autotransfusion to the 
newborn and consequently will improve the iron sta-
tus. Delayed cord clamping is one of the measures that 
can prevent iron deficiency in early childhood. The 
milking of the cord by grasping the unclamped umbili-
cal cord and pushing the blood towards the neonate 
can autotransfuse placental blood to neonate much fas-
ter as compared to waiting for 2-3 minutes in delayed 
cord clamping.9 However this rapid transfusion may 
cause circulatory overload requiring treatment inclu-
ding ventilatory support and supplemental oxygen. 
The study in preterm neonates is reported to be devoid 
of such side effects.10 
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According to authors’ knowledge, limited data is 
available in Asian population regarding use on umbli-
cal cord milking in term neonates delivered by cesa-
rean section. The objective of this study was to assess 
the feasibility of umblical cord milking as an alterna-
tive to delayed cord clamping during cesarean section 
by comparing neonatal outcomes. If cord milking pro-
ved comparable to delayed cord clamping, then it can 
be used as alternative to standard method in intraute-
rine compromised neonates and will avoid unneces-
sary delay in resuscitation of the new born. 

METHODOLOGY 

After getting approval from the hospital ethics 
committee (IERC/Anes/2018/03), the study was cond-
ucted at Combined Military Hospital, Okara Pakistan, 
from March to October, 2018. WHO sample size calcu-
lator was used to calculate sample size. The total sam-
ple size of study was 384 (192 in each group) by kee-
ping level of confidence measure 1.96, margin of error 
0.05, and the power of test 80% and design effect 1. 
Consecutive non probability was used for sampling. A 
total of 384 patients (n=192 in each group) undergoing 
elective caesarean under spinal anaesthesia were inclu-
ded in this randomized clinical trial. 

Inclusion Criteria: Parturient with gestational age ≥37 
weeks and singleton pregnancy were included in this 
study.  To rule out heterogeneity; no limit of mother’s 
age, weight or height was kept for inclusion of in this 
study.  

Exclusion Criteria: Parturient with rhesus negative 
blood group, maternal ASA physical class status ≥III, 
fetal congenital anomalies and intrauterine growth re-
tardation were excluded. All the patients who refused 
spinal anesthesia were also excluded from study. 

        The pregnant ladies were assessed and prepared 
for surgery as per institute protocol, after counselling 
and informed consent, they were kept nothing per oral 
at least 6 hours pre-operatively and started with intra-
venous fluids and antibiotics. On arrival in operation 
theatre the patient profile like name, ASA physical sta-
tus of mother, preoperative haemoglobin of the mother 
and gestational age of the baby were recorded. The 
parturants were allotted either the umbilical cord mil-
king group (A) or delayed cord clamping group (B) by 
lottery method. Neonatal resuscitation team and the 
staff working in Nursery were kept unaware of the 
grouping. At the time of surgery ASA standard I and II 
monitoring was started. Intra venous access was ensu-
red by 18 gauge cannula. Premedication and technique 
for spinal anesthesia were same in both the groups. 

Dexamethasone 8mg and 10mg metoclopramide were 
given as premedication. Spinal anaesthesia was given 
in sitting position after subcutaneous infiltration of 4 
milliliter of 1% xylocain at intervetebral level Lv3-4 or 
Lv4-5. Twenty seven gauge quinke bebcock spinal nee-
dles were used in all patients to locate the intrathecal 
space. About 11.25 mg of 0.75% bupivacain heavy was 
given intrathecally after achieving the free flow of cere-
brospinal fluid. Then parturants were placed in supine 
position with left uterine displacement. The effect of 
spinal anesthesia was assessed using Bromage score 
and pin prick method at 5 and 10 minutes. Surgical in-
cision was given, after confirming adequacy of surgical 
anesthesia till T6 level.  

The time of delivery was noted on proforma as 
soon as baby was delivered. In group A, after delivery, 
neoborn was placed about 15 cm below the level of the 
palcenta on side of mother. The operating obsteterician 
grasped the umbilical cord of the neonate between 
thumb and index finger, at aproximate half length of 
umbilical cord. The umbilical cord was gently milked 
towards neonate. The umbilical cord was clamped and 
cut after milking thrice. In group B newborn was kept 
15cm below the level of placenta. The time keeper star-
ted the stopwatch as soon as the newborn was placed 
in the forementioned position and informed the opera-
ting obstetrician on completion of 90 seconds. The cord 
was clamped on completion of 90 seconds and cut 
immediately. 

The baby was then handed over to neonatal resus-
citation team. APGAR score of the new born was asse-
ssed at 1 minute and 5 minutes of resuscitation and 
was marked on the research proforma. After resusci-
tation baby was shifted to nursery with adjacent and 
interconnected Neonatal Intensive Care Unit (NICU). 
The sister in nursery collected the venous sample of 
the newborn on completion of 4 hours after delivery 
and dispatched to pathology laboratory for haemoglo-
bin and haematocrit levels. Baby was monitored in 
NICU and supplemental oxygen or ventilatory supp-
orts were initiated as per standard protocol of NICU 
and was marked on the proforma. Proforma were 
collected after completion of 24. The haemoglobin and 
haematocrit were collected from the pathology labora-
tory and entered in the proforma. 

SPSS-25 was used to analyze results. The demo-
graphic data was described as mean and standard.   
The numeric data were analyzed by using independent 
samples t-test. The categorical data were described as 



Neonatal Apgar Score And Haematocrit 

Pak Armed Forces Med J 2021; 71 (5): 1813 

frequency and percentage; and chi-square test was 
applied. A p-value ≤0.05 was taken as significant. 

RESULTS 

Total 384 newborns delivered by lower segment 
caesarean section under spinal anaesthesia were inclu-
ded in the study (n=192 in each group) The two groups 
didn’t vary in terms of haemoglobin levels of the mot-
hers and gestational age of the new born, their, p-value 
>0.05 (Table-I). The comparison of neonatal outcome  
in terms of APGAR score at one and five minutes, hae-
moglobin and haematocrit at four hours after birth are 
given in the Table-II. 

Total 48 neonates from both the groups required 
supplemental oxygen while only 2 required ventilatory 
support in first 24 hours after birth. The difference bet-
ween regarding oxygen requirement and ventilatory 
support in 24 hours after birth was not statistically 
significant. The details are given in the Table-III. 

DISCUSSION 

In this study, the APGAR score of neonate at    
one and five minutes, haemoglobin and haematocrit    
of newborn 4 hours after delivery and requirement of 
oxygen and ventilatory support in first twenty four 
hours after delivery remained comparable in our two 
study groups (p-value >0.05). 

During the caesarean delivery usually umbilical 
cord is immediately clamped and cut in a haste to 

avoid hypothermia and h0.and over the baby to the re-
suscitation team.11 Delayed cord clamping results in 
transfusion of placental blood to the newborn and is 
recommended to improve iron stores in the early mon-
ths of life but the ideal clamping time is still debate-
able.12-14 The placental transfusion occurs mainly in   
the first minute after birth and is completed in three 
minutes and this delay in cord clamping is devoid of 
any adverse effect for the newborn.15,16 This early cord 
clamping deprive the baby of transfer of blood from 
the placenta to baby. The studies have suggested that 
negative intrathoracic pressure during the initial few 
breaths significantly improves the placental transfu-
sion.17 McDonald et al, concluded in Cochrane Data-
base of systemic Reviews of 2013 that a delayed cord 
clamping of either more than one minute or when the 
umbilical cord stop pulsating is associated with higher 
haemglobin levels at birth and lower rate of iron defi-
ciency anaemia in early childhood without any mater-
nal complication or negative impact on her health.18 A 
study at Swedish country hospital, of Halland indica-
ted that delayed cord clamping results in better scores 
of children in social and fine motor domains at their 
age of four years.19 The additional supply of blood dur-
ing delayed cord clamping provides approximately 40-
50 mg/kg iron to neonate which is sufficient enough to 
increase the ferritin levels in early childhood and pre-
vents iron deficiency anaemia during the first year of 
life.20 Particularly in developing countries where iron 
deficiency is common, the delayed cord clamping pro-
vides enough iron till age at which other easy inter-
ventions can be done to improve it.21 

Milking of the umbilical cord can increase placen-
tal transfusion to the newborn and a very short span of 
time will be required to achieve the required amount 
of transplacental transfusion to the newborn rather 
than waiting for the cord pulsation to stop. Only limi-
ted data is available which compared the delayed cord 
clamping with milking of the cord. Jaiswal et al,22 stu-
died the effects of delayed cord clamping and umbili-
cal cord milking in term infants, they found no signifi-
cance difference in haemoglobin levels at 30 minutes 
after birth (p-value 0.37), 48 hours after birth (p-value 
=0.41) and at 6 weeks of age (p-value=0.50). This study 
also showed no significant difference between two 
study groups in haemglobin levels (p-value=0.13) and 
haematocrits (p-value=0.14) at four hours after birth. 
Jaiswal et al, did not exclusively study the effect on 
term infants delivered by caesarean delivery rather 
they included new borns delivered by caesareans as 
well as vaginal delivery. 

Table-I: Demographic profile of study groups. 

Variables 

Group A 
(n=192) 

Group B 
(n=192) 

p-
value 

Mean ± SD Mean ± SD 

Mother’s haemoglobin 
(g/dL) 

11.46 ± 1.04 11.25 ± 0.94 0.11 

Gestational age (weeks) 38.22 ± 0.865 38.65 ± 0.91 0.19 

 Table-II: Neonatal APGAR score, haemoglobin and 
haematocrit. 

Variables 

Group A 
(n=192) 

Group B 
(n=192) 

p-
value 

Mean ± SD Mean ± SD 

APGAR score at 1 minute 7.58 ± 0.564 7.59 ± 0.592 0.57 

APGAR score at 5 minute 9.69 ± 0.667 9.65 ± 0.578 0.84 

Haemoglobin (g/dL) 18.18 ± 1.84 17.55 ± 2.07 0.27 

Haematocit (%) 52.95 ± 5.48 51.33 ± 6.24 0.14 

 Table-III: Requirement of supplemetary oxygen and 
ventilatory support in 24 hours after birth. 

Variables  
Group A (n=192) Group B (n=192) p-

value Yes (%) No (%) Yes (%) No (%) 

Oxygen supple-
mentatiom 

25 
(13.02) 

167 
(86.98) 

23 
(11.98) 

169 
(88.02) 

0.439 

Ventialtory 
support 

1 
(0.52) 

191 
(99.48) 

1 
(0.52) 

191 
(99.48) 

0.751 
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Rabe et al,5 compared the umbilical cord milking 
with delayed cord clamping in preterm infants and 
their results showed no significant difference in hae-
moglobin levels (p=71) and haematocrit levels (p=0.65) 
one hour after birth. They did not find a significant 
difference in mean APGAR score at 5 minutes after 
birth (p=.11), supplemental oxygen (p=0.74) ventilation 
requirement (p=0.85). This study results are compar-
able to Rabe et al, but their study groups included pre-
mature infants and they measured haematocrit one 
hour after birth and need of ventilatory support and 
supplemental oxygen beyond 24 hours. Investigation 
into the efficacy and safety of umbilical cord milking in 
a systematic review by Wassia et al,19 showed that um-
bilical cord milking results in higher haemglobin levels 
during the neonatal life, with a decreased oxygen req-
uirement, lower the risk of inraventricular bleed with-
out increasing the risk of polycythemia or hyperbili-
rubinemia. These benefits of umbilical cord milking are 
comparable to results achieved by delayed cord clam-
ping. Moreover the placental transfusion due to the 
milking of umbilical cord can decrease the risk of neu-
rological injury by improving systemic circulation in 
general and decreasing the fluctuations in cerebral 
perfusion pressures in specific. 
LIMITATION OF STUDY 

We did not follow the study population beyond 24 
hours so the effect of delayed cord clamping or umbilical 
cord milking on prevention of early childhood iron defici-
ency anaemia and better neuro-development can not be 
predicted in local population. 

CONCLUSION 

Milking of the umbilical cord was observed an effective 
alternative to delayed cord clamping during caesarean sur-
gery. Milking of the umbilical cord is devoid of any adverse 
effect on haemaglobin, APGAR score or any other physiolo-
gical disturbance leading to requirement of supplemental 
oxygen or ventilatory support in first 24 hours. This techni-
que can be of more value when conditions like birth asp-
hyxia demand immediate handing over of the newborn to 
resuscitation team.  
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