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ABSTRACT

BACKGROUND

Although milking of cord has been shown to improve outcome of preterm babies in studies done in the west, very few Indian
studies have been done so far. This is why this study was undertaken.

Objective- To assess immediate neurological outcome in preterms who received milking of the cord by neurological examination at
discharge. To assess neurodevelopmental outcome at six months (corrected gestation) in surviving preterms who received milking
of the cord by evaluating for developmental delay.

MATERIALS AND METHODS

This was a descriptive comparative study. All infants born in Jubilee Mission Medical College, Thrissur, during a 6-month period at
less than 34 weeks of gestation who met the inclusion criteria were selected for this study, observed up to the age of 6 months and
the effect of this intervention on the neurodevelopmental outcome was studied. Inmediate neurological outcome was assessed by
the number of neonatal deaths and neurological examination at discharge (Amiel-Tison Angles). They were followed up at 6

months by assessing neurodevelopmental outcome (Trivandrum Development Screening chart).

RESULTS

There was reduction in Amiel-Tison angle abnormalities and neurodevelopmental outcome at 6 months in the children whose
mothers received milking of the cord, but the results were not statistically significant.

CONCLUSION

There is need for future randomised controlled trials at a multicentric level to provide further evidence in favour of administration

of milking of cord for foetal neuroprotection in India.
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BACKGROUND

Anaemia of prematurity is a common complication in very
low birth weight babies, requiring neonatal red blood cell
transfusions. The latter comes with various risks. Delaying
cord clamping for at least 30 seconds results in a lower
incidence of red blood cell transfusion, necrotising
enterocolitis and intraventricular haemorrhage.1-10 However,
delaying of cord clamping may impede neonatal resuscitation
and increase neonatal hyperbilirubinaemia.3 Milking the
umbilical cord towards the baby before clamping takes less
than five seconds and so does not interfere with neonatal
resuscitation and maybe of comparable benefit to cord
clamping.11 Milking of the cord increases haematocrit at 36 to
48 hours of age.12 There is a paucity of data to support this
practice.!3 A randomised controlled trial in Japan!4 has
reported a reduced need for neonatal red blood cell
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transfusions, increased blood pressure in the first 12 hours of
life and increased urine output in the first 72 hours of life.15

Cerebral palsy (CP) is a group of disorders characterised
by motor and/or postural dysfunction of a non-progressive
nature commonly associated with cognitive impairment. The
prevalence of CP is 2 to 2.5 per 1000 live births!é with
principal risk factorsi”18 being preterm  birth19-25
(particularly less than 34 weeks) and very low birth weight
(less than 1500 g).26 Although, milking of cord has been
suggested to improve neurological outcome and incidence of
cerebral palsy in preterm babies in studies done in the West,
very few Indian studies have been done so far. Hence, we
undertook this study. The present study is to establish the
feasibility and the effects of cord milking in preterm infants
less than 34 weeks of gestational age.

MATERIALS AND METHODS

This was a descriptive comparative study done in a period of
18 months (Dec 2014 - May 2016). Eighty-three preterm
babies of less than 34 weeks gestation, born at Jubilee
Mission Hospital and admitted to Neonatal Intensive Care
Unit during the period were selected for the study. It is the
practise of certain gynaecologists to practise milking of the
cord in preterm babies, while others do not undertake this
practice. The preterm babies admitted to the NICU were
divided into two groups depending on whether they received
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milking of cord or not and were recruited into the study after
getting consent.

Sample Size Calculation

For a power of 80% with alpha error 5% assuming expected
proportions with poor neurodevelopment outcomes in the
cranial ultrasound positive and negative groups as P1 and P2,
required minimum sample sizes were arrived at using the
formula n= 2(Z1-a/2+Z1-$)2(P Q) (P1-P2)2, where Zk is the
Kth percentile value of Standard normal distribution, Q1= (1-
P1), Q2= (1-P2), P = (P1+P2)/2 and Q = (1- P). For P1= 50%
and P2= 20%, about 40 patients each were required in the
two comparison groups. Accordingly, expecting that half the
high-risk patients will be with positive findings in cranial
ultrasound, the minimum sample size required was 80.

Accordingly, a minimum of 40 babies were consecutively

enrolled in each group (milking done and milking not

done), starting from the date of study-

1. Group A: Premature babies to whom milking of the cord
was not done (41 babies).

2. Group B: Premature babies to whom milking of the cord
was done (42 babies).

Monochorionic-diamniotic (MCDA) twin pregnancy,
Severe Intrauterine growth restriction (IUGR) in antenatal
scan (< 10th centile) and known case of hydrops foetalis were
excluded from the study.

Methodology

After the caesarean section, the baby was placed near the
mother’s legs at or below the level of placenta and for the
normal delivery was held below the level of placenta. About
20 cm length of the cord was held towards the placental side
and the cord milked towards the baby at approximately 10
cm/sec speed. The process was then repeated three times
and the cord clamped and the baby was handed over to the
neonatal team. Rest of the resuscitation was as per the
standard guidelines.

Data was collected using prepared questionnaires by
interview of parents, physical examination of babies,
monitoring for development of complications and imaging
techniques. Both the groups were compared regarding
gestational age, gender, birth weight and the occurrence of
Pregnancy Induced Hypertension (PIH), Gestational Diabetes
Mellitus (GDM) and Premature Rupture of Membranes
(PROM). Immediate neurological outcome was assessed by
neurological examination (Amiel-Tyson?7 Angles,
Hammersmith neonatal neurological examination) at
discharge and neuroimaging done in the first month of life.
Routine cranial ultrasound study was done as per standard
International guidelines on Day 0 - 3, Day 7 and Day 28 and
subsequently to evaluate features of intraventricular
haemorrhage or white matter injury, which are strongly
corroborative for development of CP. In babies with
abnormal cranial ultrasound findings, MRI brain was advised
at corrected gestational age of 40 weeks to look for features
of periventricular leucomalacia. All investigations were
routinely done as per standard guidelines and no additional
expenses were incurred to the patients on account of the
study.
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The babies were followed up at 6 weeks and further
neurodevelopmental assessment was done during follow-up
at 6 months of corrected gestational age using Amiel-Tison
angles to detect tone abnormalities and using the Trivandrum
Development Screening Chart (TDSC)28 to detect
developmental delay. Repeat neuroimaging was done in cases
with abnormal findings?° in the first imaging.

Statistical Analysis

Percentages were compared using Chi-square tests or
Fisher’s exact tests. Data were entered using Microsoft Excel
and statistical analysis were done using IBM SPSS Statistics
for Windows Version 21. P values less than .05 were
considered for statistical significance.

Results on continuous measurements are presented on
mean = SD (Min-Max) and results on categorical
measurements are presented in Number (%). Significance is
assessed at 5% level of significance.

RESULTS

The baseline characteristics such as gestational age, gender
distribution, birth weight distribution, pregnancy induced
hypertension (PIH), Gestational diabetes mellitus (GDM) and
premature rupture of membranes (PROM) of both the groups
were comparable (Table 1)

Sex distribution in both the groups were also similar.
There were more extremely low birth weight babies in the
group which did not undergo milking. The number of
mothers who had PIH was more in the group who did not
undergo milking of cord, but this was not statistically
significant (p value 0.748, Pearson Chi-square test). More
number of mothers who had GDM did not undergo milking of
cord when compared to those who underwent milking. This
difference was also not statistically significant (p
value=0.196). The number of mothers who had PROM and
Infection in both groups were similar.

When primary outcomes were compared in both the
groups, it was found that 97.6% of preterms who underwent
milking of cord survived when compared to 90.2% of those
who did not undergo milking of the cord (Table 2). But this
was not statistically significant (Fisher’s exact test, F= 0.202).
Preterms who underwent milking of cord had less Amiel-
Tison angle abnormalities when compared to those who did
not, but this was not statistically significant (P value= 0.325).

Cranial Ultrasound abnormalities: Among babies who did
not undergo milking, 34.1% had first cranial ultrasound
abnormalities, but only 4.8% of babies who underwent
milking had abnormalities. This was statistically significant
(Pearson Chi-square test, P value= 0.001). Second cranial
ultrasound abnormalities were found in 41.5% of those who
did not undergo milking of cord when compared to 9.5% of
those who underwent milking of cord and this was
statistically significant (Pearson Chi-square test, P value=
0.001). The number of preterms who underwent milking had
significantly less third cranial ultrasound abnormalities when
compared to those who did not (Pearson Chi-square test, P
value= 0.000).

Developmental delay was found in 36.6% of those who
did not undergo milking when compared to 26.2% in those
who underwent milking. But this was not statistically
significant, P value= 0.307.
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Milking of Cord p
Variables |Category|NotDone (A)| Done (B) Value
n=41| % |n=42| %
Gestational | >32 W 21 51.2 32 76.2 0.0179
Age <32W | 20 48.8 10 | 238 |
Gender Male 21 51.2 20 | 47.6 0.7429
Distribution| Female | 20 48.8 22 | 524 |
Birth >2.5kg 3 7.3 4 9.5
Weight |1.5-2.5kg| 16 39 31 | 73.8 |0.00176
Distribution| <1.5kg 22 53.6 7 16.7
PIH No 31 75.6 33 78.9
Distribution Yes 10 24.4 9 21.4 0.7481
GDM No 33 80.5 38 | 90.5
Distribution| Yes 8 19.5 4 9.5 0.2268
. PR.OM. No 31 75.6 31 73.8 0.8504
Distribution| Yes 10 24.4 11 | 26.2

Table 1. Comparison of Baseline Characteristics

Original Research Article

with immediate cord clamping also improved neonatal left
ventricular diastolic function and stabilised neonatal cerebral
oxygenation.11

CONCLUSION

In our study milking of umbilical cord did not reduce risk of
neonatal deaths, Amiel-Tison angle abnormalities or
neurodevelopmental delay at corrected gestation of 6
months. Cranial ultrasound abnormalities were significantly
lowered in the group which underwent milking of cord. The
limitations of our study were the small sample size and the
timing of assessment of neurological development at 6
months of corrected gestational age (when allowance can be
made for mild deviations from normal). Our study
emphasises the need for large multicentric trials in India to
study the neuroprotective effect of milking of the cord.
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