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Introduction

 Despite the developments in neonatology, the desired decrease in 
morbidities such as Intraventricular Hemorrhage (IVH), Necrotizing 
Enterocolitis (NEC), Retinopathy of Prematurity (ROP) and prema-
ture anemia in Very Low Birth Weight (VLBW) infants have not 
been achieved. These morbidities are associated with transfusion and 
therefore, preterm infants may require multiple erythrocyte transfu-
sions due to phlebotomy losses and premature anemia [1]. With the 
clamping of the umbilical cord, decrease in blood pressure and deteri-
oration in tissue perfusion may occur in preterm infants whose hemo-
dynamic adaptation is slow. Related studies have focused on examin-
ing the results of applying placenta-fetal blood transfusion methods 
at birth to facilitate the adaptation to postnatal circulation in the early 
postnatal periods and to reduce transfusion-associated morbidities in 
the later periods in preterm infants [2]. Placental transfusion can be 
achieved by delaying cord clamping for 30 - 120 seconds (Delayed 
Cord Clamping - DCC) or through the administration of Umbilical 
Cord Milking (UCM) method. When the cord is clamped quickly 
postpartum, approximately 30 % of the feto-placental blood volume 
remains in the placenta, while the blood volume remaining in the pla-
centa with DCC is approximately 13% [3]. It has been reported that 
the delay of cord clamping increases placental transfusion, decreases 
morbidities such as Periventricular Leukomalacia (PVL) and IVH by 
providing adequate blood volume postpartum when passing to extra 
uterine circulation [4]. Umbilical cord milking is an alternative way 
of achieving placenta-fetal transfusion at the time of delivery and also 
has been recently evaluated with recent studies.

 The aim of this study is to evaluate the effect of UCM on morbid-
ities and mortalities in preterm infants with 34 or below gestational 
weeks. The study was conducted on two groups; those who were ad-
ministered UMC and those who were not.

Materials and Methods
 Between June 2014 and February 2016, 75 preterm infants born 
by cesarean section delivery with 26 - 34 gestational weeks were in-
cluded in the study. All preterm infants whose umbilical cord was 
cut 30 cm long and was milked three times at the approximate speed  

Aydın F, et al., J Neonatol Clin Pediatr 2020, 7: 048
DOI: 10.24966/NCP-878X/100048

HSOA Journal of
Neonatology and Clinical Pediatrics

Research Article

Fahri Aydın1, Huseyin Avni Solgun2*, Kurthan Mert1, Selvi 
Gülaşı1 and Ümit Çelik1

1Department of Pediatrics, Adana Numune Training and Research Hospital, 
Adana, Turkey

2Department of Pediatrics, Altınbas University Medicine School, Istanbul, 
Turkey

Evaluation of the Effect of 
Umbilical Cord Milking on 
Prognosis in Preterm Infants

Abstract

Background and aim

 It has been reported that delayed cord clamping improves postna-
tal hemodynamic stability and decreases preterm morbidities, but it 
could delay initial resuscitation steps. Umbilical Cord Milking (UCM) 
method has been introduced as an alternative method. The aim of 
this study is to evaluate the effects of umbilical cord milking on prog-
nosis in preterm infants.

Materials and methods

 75 Preterm infants who had underwent to umbilical cord milking 
smaller than 34 weeks of gestation and 75 Preterm infants who had 
not underwent to umbilical cord milking smaller than 34 weeks of 
gestation were included in the study. Hemogram and bilirubin values 
on 1st and 3th days of life, duration of phototherapy treatment, nu-
tritional status and preterm morbidities during hospitalizations were 
recorded.

Results

 Hemoglobin on the 1st and 3rd days were significantly high in UCM 
group (p < 0,001). Bilirubin levels and duration of phototherapy on 
the 1st, 2nd and 5th days were found to be higher in UCM group (p < 
0,05). The daily weight gain was higher for UCM group (p < 0,001).

Conclusion

 Through the administration of umbilical cord milking, hemoglobin 
values of the first three days were high in infants. Bilirubin levels 
were high and duration of phototherapy was longer for these infants. 
None of the patients in the study required exchange transfusion. 
Furthermore, weight gain was higher in infants that underwent 
umbilical cord milking. Future research in the literature will help to 
determine the efficacy of the UMC method, especially in preterm 
infants under 34th weeks of gestation.
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of 10 cm/sec while at the same level as its mother during delivery 
formed the group with UCM. In 2014 - 2016, umbilical cord milking 
method was applied in the hospital clinic. 75 preterm infants born by 
cesarean section delivery between 26 - 34 gestational weeks before 
2014 and whose umbilical cords were clamped immediately after de-
livery formed the group without UCM [5]. Infants who were born 
by vaginal delivery, who had major congenital anomalies, chromo-
some deficiencies, known Rh sensitization, congenital heart diseases, 
clinical suspicion of placental abruption at delivery due to excessive 
maternal bleeding and multiple pregnancies were excluded from the 
study (Figure 1). The infants’ data were obtained retrospectively from 
their files. The trial was approved by local Human Research Ethics 
Committee of Adana Numune Training and Research Hospital.

 The features of the infants and their mothers were recorded (Table 
1). The infants’ blood gas, hemogram and biochemical values, bili-
rubin values and the duration of their phototherapy treatment, their 
hospitalization duration, number of erythrocyte transfusion and total 
transfusion volume, first transfusion day and their Hemoglobin (Hb) 
values prior to the first transfusion, the day they started Total Par-
enteral Nutrition (TPN) and its duration, first enteral nutrition time 
and its amount, day of transition to full enteral nutrition, weight gain 
during hospitalization, mechanical ventilation and duration of oxy-
gen requirement, Respiratory Distress Syndrome (RDS), IVH, PVL, 
NEC, sepsis, Patent Ductus Arteriosus (PDA), Bronchopulmonary 
Dysplasia (BPD) and ROP presence were recorded.

 The infants who had positive blood cultures were considered as 
proven sepsis, while those who did not have positive blood cultures 
but complied with two or more clinical sepsis criteria were considered 
as clinical sepsis cases [6]. The SNAP-PE-II system was used for the 
mortality scoring. 

Statistical Analysis

 IBM SPSS Statistics Version 20.0 software was used in the statisti-
cal analysis of the data. Categorical measurements were summarized 
in numbers, percentages and numerical measurements as mean and 
standard deviation (median and minimum-maximum where neces-
sary). Chi-square test was used in the comparison of categorical mea-
surements between the groups. The normal distribution of numerical 
measurements was evaluated using the Kolmogrov Smirnov test. In 
the comparison of numerical measurements between groups, when 
the assumptions were justified, t-test was used in independent groups 
and when assumptions were not justified, Mann-Whitney U test was 
used. Statistical significance was taken as 0.05 in all tests.

Results
 In total 150 premature infants, 75 infants with UCM and 75 in-
fants without UCM were evaluated in the study. The birth weights of 
the infants without UCM were identified to be higher (p < 0.05). No 
differences were observed between the groups in terms of the other 
features of the infants and their mothers (Table 1).

 There were no significant differences among the groups in terms 
of prenatal steroid application to their mothers, preterm delivery rea-
sons, need for resuscitation (positive pressure ventilation, intubation 
and compressions). The blood gases examined at the 1st and 24th hour 
of hospitalization and the urea, creatinine, uric acid and albumin lev-
els at the 24th hour were found to be similar in both groups, while 
the mean Hb values within the 24 hours of life and the 3rd day of 
the group with UCM were determined to be significantly high (p < 
0.001), there was no difference between the groups in terms of white 
blood cells and Absolute Neutrophil Count (ANC) values. There 
was no significant difference between the hematologic values of the 

Groups

Measurements no Milking (n = 75) Milking (n = 75) P
 Summary Criteria* Summary Criteria*

Female 40 (53%) 41 (55%) 0.870
Male 35 (47%) 34 (45%)
Gestation Week 30.29 ± 1.68 30.28 ± 1.97 0.965
 (26 - 34) (26 - 34)
Birth Weight (grams) 1560.7 ± 304.90 1454.4 ± 278.10 0.027
 (910 - 2390) (840 - 2150)
Apgar 1st minute 6.35 ± 0.98 6.4 ± 1.01 0.744
Apgar 5th minute 8.21 ± 0.78 8.19 ± 0.78 0.834
First Body 36.72 ± 0.52 36.79 ± 0.62 0.469
Temperature (°C)
Urination in the first 3.74 ± 1.17 3.69 ± 1.27 0.809
24 hours (ml / kg / day)
SNAP-PE-II score 22.1 ± 18 19.5 ± 13.10 0.784
16 (0 - 94) 16.5 (0 - 86)
Total hospitalization 28 ± 15.86 31.65 ± 14.43 0.058
duration (days) 27 (4 - 87) 29 (3 - 72)
Exitus 2 (3 %) 1 (1 %) 1
Discharged 73 (97 %) 74 (99 %)
Mother’s Age (years) 27.73 ± 6.66 28.14 ± 6.38 0.708
 (16 - 37) ( 16 - 41)
Number of Pregnancies 2.45 ± 1.36 2.55 ± 1.44 0.703
 2 (1 - 7) 2 (1 - 7)
Number of live births 2.09 ± 1.02 1.84 ± 0.94 103
 2 (1 - 6) 2 (1 - 4)

Table 1: Premature infants and their mothers’ demographical features.

*: Summary criteria is given in numbers (%) for gender, results, usage of antenatal 
magnesium and mother’s smoking. The gestation week, birth weight, SNAP-PE-II, 
total hospitalization duration, mother’s age, number of pregnancies and number of 
live births are presented as mean ± Standard deviation, Median (bottom-top), and as 
mean ± Standard deviation for the other measurements.

Figure 1: Flow diagram of the study group.
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patients in both groups on the 28th day (Table 2). Although the num-
ber of patients who had erythrocyte transfusions, the number of eryth-
rocyte transfusions and the total erythrocyte volume transfused were 
determined to be higher in the group without umbilical cord milking 
versus to umbilical cord milking group 8 to 10; this difference was not 
found to be statistically significant.

 Though the number of patients requiring noninvasive mechani-
cal ventilation was identified to be significantly higher in the UCM 
group (p = 0.04), noninvasive ventilation durations of the patients in 
both groups were similar. No difference was determined between the 
groups in terms of conventional mechanic ventilation, high frequen-
cy ventilation and oxygen therapy needs and durations, respiratory 
failure and surfactant requirements, IVH, PVL, NEC, ROP, PDA and 
BPD development analysis.

 In terms of nosocomial infection development, the incidence of 
clinical sepsis and culture - proven sepsis frequency was found to be 
similar between the groups, while the incidence of two or more sepsis 
episodes was significantly lower in the UCM group (p < 0.05).

 In the comparison of bilirubin levels and duration of phototherapy 
of the groups on the 1st, 2nd and 5th day, between UCM and without 
UCM group, bilirubin level on the 2nd day, peak bilirubin level, num-
ber of patients receiving phototherapy with the diagnosis of neonatal 
jaundice and total phototherapy duration were found to be high (p < 
0.05 for all the examined parameters). The bilirubin levels on the 1st 
day and 5th day of the groups were found to be similar (Table 3).

 The time and amount of feeding of the groups, the day of com-
pletely enteral feeding, the initiation time and duration of TPN were 
determined to be similar in both groups. Until the discharge day from 
the hospital, the daily weight gain was higher in the UCM group (p < 
0.001).

Discussion
 Increasing evidence exists to suggest that there is improved post-
natal hemodynamic stability and decreased neonatal morbidities in 
preterm infants due to the late clamping of the umbilical cord and 
the increase in placental transfusion [7]. Postpartum hemodynamic 
adaptation is slower in preterm infants compared to term infants [8].  

Most of the mortalities and morbidities of very low birth weight in-
fants are caused by reduced blood pressure and reduced blood flow to 
the organs during the postnatal adaptation period [3]. Superior Vena 
Cava (SVC) flow represents the blood entrance to the heart and is 
not affected by the presence of fetal shunts. Aladangady et al. [9], 
reported that through the administration of UCM, the SVC flow and 
right ventricular stroke volume is higher, no difference is observed in 
the left ventricular volume, since the left ventricular stroke volume 
is stable, no difference is found in the cerebral blood flow measured 
during the transition from fetal life to neonatal life, and better blood 
pressure and urination are observed in the first 24 hours. They sug-
gested that the absence of fluctuations in cerebral blood flow during 
this critical time interval is related to the low probability of IVH [9]. 
The American Gynecological and Obstetrical Society reported in 
2012 that DCC decreased the incidence of IVH in premature infants 
and suggested DCC for 30 - 60 seconds in all premature infants [10]. 
While the total IVH was found to have decreased in the studies, the 
fact that no change was found in the severity of IVH frequency sug-
gests that in cesarean deliveries sufficient placental transfusion has 
not been achieved through DCC. In addition, DCC has not gained 
a wide range of application due to the concern that it could delay 
initial resuscitation steps. Thus, UCM method has been introduced as 
an alternative to DCC [10]. In a meta-analysis of seven randomized 
controlled studies investigating the effects of UCM on preterm infants 
with 33 or lower gestational weeks, higher levels of Hb, and decrease 
in the oxygen need and total IVH cases in the 36th postconceptional 
week have been reported through the administration of UCM [11]. 
It has been suggested that UCM improves systemic blood flow and 
perfusion by increasing SVC flow and right ventricular stroke volume 
at birth [12]. Renal perfusion is one of the most important indicators 
of circulatory functions. It has been reported that volume loading with 
UCM is important in increasing urination, and urination in the first 
72 hours increases significantly [13]. Although the urine volume was 
higher in the first 24 hours in patients who underwent UCM, no sig-
nificant difference was found in the present study.

 The mean number of transfusions in preterm infants was report-
ed to be between 3.3, 5.7 and VLBW infants require erythrocyte 
transfusion in the first six weeks of life with an approximately 80 % 
probability [14]. It was found in the Cochrane review that DCC and 
other placental transfusion enhancing procedures reduce the need for 
transfusion resulting from premature anemia, provide higher blood  

Measurements Groups

Without milking With milking P
 (n = 75) (n = 75)

1st day Hemoglobin (g/dl) 15.33 ± 1.54 18.22 ± 1.69 < 0.001
1st day Thrombocyte (˟103 / μl) 207.22 ± 62.78 202.64 ± 57.71 0.642 
1st day White cells (/ μl ) 10446.1 ± 5416.50 9906.1 ± 3708.80 0.936
1st day Absolute 3574.2 ± 2670.60 2996.7 ± 2202.90 0.167
neutrophil count (/ μl)
3st day Hemoglobin (g / dl) 14.59 ± 2.390 17.03 ± 2.09 < 0.001
3rd day Thrombocyte 208.21 ± 79.40 198.08 ± 73.55 0.436 
 (˟ 103 / μl) 
3rd day White cells (/ μl ) 10084.8 ± 5010.50 9427 ± 4697.50 0.494
3rd day Absolute 4122 ± 2816.60 4038.1 ± 3609.10 0.534 
neutrophil count (/ μl)
28th day Hemoglobin (g / dl) 12.04 ± 2.79 12.06 ± 2.35 0.968
28th day Thrombocyte 333.7 ± 122.81 304.63 ± 108.74 0.148
 (˟103/ μl)
28th day White cells (/ μl ) 10810.3 ± 3366.40 11552.8 ± 4325.60 0.521
28th day Absolute 3206.2 ± 17960 3845.1 ± 2755.20 0.363 
neutrophil count (/ μl)

Table 2: The hematological parameters of the patients on the 1st, 3rd and 28th day of 
hospitalization.

Measurements Groups

Without milking With milking P
 (n = 75) (n = 75)
 Summary Criteria* Summary criteria*

1st day bilirubin 3.67 ± 1.72 4.17 ± 2.39 0.134
level (mg / dl)
2nd day bilirubin 5.88 ± 2.14 6.83 ± 2.29 0.011
level (mg / dl)
5th day bilirubin 7.36 ± 2.50 7.79 ± 2.84 0.339
level (mg / dl)
Peak bilirubin 8.79 ± 2.34 9.67 ± 2.48 0.028
level (mg / dl)
Total phototherapy 25.46 ± 24.77 36.39 ± 27.45 0.003
duration (hours) 
Hyperbilirubinemia 14 (19 %) 5 (7 %) 0.027
No Hyperbilirubinemia 61 (81 %) 70 (93 %) 0.027

Table 3: The bilirubin levels of the patients and phototherapy durations.

*: Summary criteria are given as numbers for jaundice (percentage) and as mean ± 
Standard deviation for the other measurements
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pressure and reduce the incidence of IVH [7]. In a study conducted 
on preterm infants, it was found that UCM provided blood pressure 
stabilization, decreased the transfusion frequency by increasing the 
Hb level, decreased mortality and IVH, NEC risk, and did not cause 
any difference in Apgar scores [4]. In another randomized controlled 
study conducted on infants born under 32 gestational weeks, it was 
found, similar to the present study, that in the UCM group, the Hb lev-
els were significantly higher in the 48th hour. However, hemoglobin 
elevation was not observed in the 6th week [3].

 In preterm infants, neutropenia is common in the first week of life 
and its incidence increases up to 50 %. In premature infants, the risk 
of sepsis and mortality increases when neutropenia is severe and pro-
longed [15]. The umbilical cord blood of infants born before the 31st 
gestation week is rich in hematopoietic stem cells. In the study by 
Kılıçdağ et. al [16], in which they investigated the effects of UCM on 
ANS and neutropenia incidence in preterm infants, it was found that 
ANS values were lower in the UCM group and the incidence of neu-
tropenia was higher. They have linked this phenomenon to the rapid 
migration of hematopoietic cells of the cord blood, which are high in 
number and are immature during birth, into the bone marrow, which 
therefore caused ANS to be detected at low levels in the peripheral 
blood shortly after birth [16]. In the present study, the ANS value was 
identified to be lower on the 1st and 3rd day in the UCM group, but this 
difference was not considered to be significant.

 In studies which have investigated the effects of UCM on mor-
bidities in premature infants, no difference has been found in the in-
cidences of BPD, PDA, NEC, ROP and IVH between the groups who 
underwent UCM and those who did not [14,17]. In a recent review, it 
has been pointed out that UCM procedure decreases IVH, NEC and 
mortality [10]. In the present study, there was no difference between 
the groups with and without UCM in terms of the frequency of these 
morbidities due to prematurity. However, the low number of patients 
at the 29th gestational week may have contributed to the fact that the 
morbidities did not differ between the groups.

 In studies evaluating the effect of DCC on the frequency of nos-
ocomial infection in premature infants, the frequency of nosocomial 
infection was found to be lower in the DCC group [12,14,18]. Al-
though there was no difference in the frequency of nosocomial sepsis 
in the present study, the likelihood of two or more sepsis episodes was 
found to be lower in the UCM group.

 Theoretically, it is thought that UCM treatment will increase the 
need for hyperbilirubinemia and phototherapy. However, in the re-
lated literature, besides the studies reporting there is no difference in 
the elevation of hyperbilirubinemia and phototherapy need in VLBW 
infants with UCM, there are also studies reporting high number of 
patients who need phototherapy and / or patients who have long total 
phototherapy durations [19-22]. In the present study, the 2nd day bil-
irubin value, peak bilirubin value, hyperbilirubinemia ratio and total 
phototherapy duration were identified to be higher in the UCM group. 
This might have been due to the high Hb values, which causes the 
erythrocyte cycle and bilirubin productions to be high.

 In a randomized controlled study evaluating the relationship be-
tween nutrition and milking of the umbilical cord, it was found that 
in newborn infants with fast cord clamping, the realization of 100 
ml / kg feeding and reaching the birth weight was slower compared 
to the UCM group, and that in the non - UCM group, the digestive  

system perfusion may have been weaker due to lower blood volume 
in the circulatory system and lower blood pressure [23]. In the present 
study, the time they started feeding and its amount, the day of transi-
tion to whole feeding, and the duration they received TPN were found 
to be similar in both groups, but the daily weight gain until discharge 
from the hospital was significantly higher in the UCM group.

Conclusion
 Umbilical cord milking is a safe placental transfusion method in 
preterm infants. With the umbilical cord milking method, Hb values 
are higher in preterm infants in the first three days, and it facilitates 
adaptation to life in the transition period. Although bilirubin levels 
were high and phototherapy duration was long in these infants, no 
blood change was required in any of the patients in the present study. 
It has been shown in our study that weight gain is higher in infants 
who are applied umbilical cord milking. Further studies with higher 
number of patients in which the long term effects of umbilical cord 
milking in preterm infants will be evaluated need to be conducted. 
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