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Delayed cord clamping: Settling
the debate

Aristotle was on to something,
way back in the B.C.’s, when he
wrote approvingly of the
midwifery practice of not cutting

the cord until the placenta was
delivered.

He was also struck by the
midwives’ practice of “stripping”
the umbilical cord in
emergencies: forcing the blood
remaining in the umbilical cord

back into a newly born baby in

need of reviving.

"Told you so!"

“Frequently the child appears
to be born dead, when it is feeble and when, before the tying of the cord, a
flux of blood occurs into the cord and adjacent parts. Some nurses who have
already acquired skill squeeze (the blood) back out of the cord (into the
child’s body) and at once the baby, who had previously been as if drained of
blood, comes to life again.”



Postnatal adaptasyon
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Postnatal adaptasyon

Dogumla birlikte,

* Pulmoner vaskuler direnc hizla dtismeli

* Pulmoner kan akimi artmali

» Akcigerden LV’e geri donen kan miktari * (preload)



Postnatal adaptasyon

* Yasamsal adaptasyonun hepsi akcigerlerin havalanmasi ile tetiklenir
* Pulmoner vaskuler direnc azalip, pulmoner kan akimi artar
 Vaskuler santlar kapanir

* Sistemik ve pulmoner dolasimlar anatomik olarak birbirinden ayrilir
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Figure 1. Instantaneous pulmonary blood flow (PBF) measured before, during, and after umbilical cord clamping (cord clamp) and after ventilation
onset (ventilate); each spike represents a single heartbeat. Note that before cord clamping, PBF oscillates around zero during the cardiac cycle, with
maximum values indicating peak systolic flows and minimum values indicating flows during diastole. Positive PBF values indicate antegrade flow into the
lungs whereas negative values indicate retrograde flow away from the lungs. While cord clamping markedly alters the PBF amplitude, which is due to a
reduction in blood volume ejected per heartbeat, ventilation onset rapidly and markedly increases PBF, resulting in forward flow into the lungs through-

out the cardiac cycle.

Ped Res 77(5), 2015



Ventilasyon

* Artan oksijenasyon

Main
pulmonary
trunk

 Vasodilator ajanlarin (NO) aktivasyonu

* Diger mekanizmalar (mekanik etki-
alveolar-kapiller transmural
basinclardaki degisiklikler)

* Tek akciger havalandiginda bile her iki
akcigerde kan akimi artar

* Bilinmeyen baska mekanizmalar ?

Ped Res 77(5), 2015



Postnatal adaptasyon

* Gobek kordonu klemplenir

* Plasenta dolasimdan ayrilir

* Plasental dolasim fetal CO’'un % 30-50’si

* Klempleme ile ven6z donis % 30-50 azalir

 Plasenta devre disi kalinca sistemik vaskdiler diren¢c
e Sistemik KB hizla 1 ( 4 kalp atiminda % 30)

* Hem preload azaliyor, hem afterload artiyor

* CO % 30-50 4



» KB artinca basta serebral kan akimi T
* Ancak CO dustiugu icin sonrasinda hizla !

* Solunum baslayip pulmoner kan akimi artana kadar da CO ve serebral
kan akimi dasuk kalir
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ire 4. Effect of umbilical cord clamping (cord clamping) on systemic arterial pressure (carotid artery), pulmonary blood flow (PBF), and carotid

rial (CA) blood flow measured in newborn lambs before or after ventilation onset. Note that if cord clamping occurs after ventilation onset, the
aases in CA pressure and blood flow are greatly mitigated as is the decrease in right ventricular stroke volume, indicated by maintained amplitude
3F waveform. The reduced increase in CA pressure is because the pulmonary circulation, due to left-to-right shunting through the ductus arteriosus
, can immediately act as an alternate low-resistance pathway for blood flow emanating from the left ventricle (25).

Ped Res 77(5), 2015



e Kord klemplenmeden solunum baslarsa ve pulmoner kan akimi
artarsa, preload artmis oldugundan CO’da disme olmaz ve serebral
kan akimi degisiklikleri yasanmaz



G6bek kordonu ne zaman klemplenmeli ?

* Gec¢ klempleme ?
* Dogumdan hemen sonra hizla klempleme dogal mi?

* Term ve girisim gerektirmeyen yenidoganlarda en az bir dakika
beklenmeli

* Pretermlerde en az 30 saniye
* Bebek dizenli solumaya baslayana kadar (ort 10-15 sn)
* Pulse oksimetriile oksijenasyonda artis gézlenene kadar
(Pulmoner kan akiminin arttigini gosteren isaretler)



e Daha uzun sureler beklenmesiyle ilgili az calisma var
* Plasentadan fetusa gececek kanin % 75’i ilk bir dakikada

* Cogu bebek dogumdan hemen sonra agladigi icin bir dakika beklemek
sadece kan hacimlerini arttirir

* Asil solunumu gecikmis olanlar fayda gorur



TERM YENIDOGANLAR

* 15 randomize kontrolli ¢alismanin metanalizinde, 3911 anne-bebek
* Erken- gec (2-3 dk) klempleme karsilastirildiginda

* Gec klempleme ile neonatal Hb 1 (ort fark 1.5 g/dL)

* 6. ayda demir eksikligi 4 (% 14 vs % 8)

* Fototerapi gereksinimi T~ (% 2.7 vs % 4.4)

 Uzun donem izlemde bir calismada 4 yasta norogelisim ozellikle
erkeklerde daha iyi

Cochrane Database Syst Rev, 2013 Jul 11;(7):CD004074



Analysis 1.17. Comparison | Early versus late cord clamping, Outcome |17 Cord haemoglobin (g/dL).

Review: Effect of timing of umbilical cord damping of term infants on maternal and neonatal outcomes
Comparison: | Early versus late cord clamping

Outcome: |7 Cord haemoglobin (g/dL)

Mean Mean
Study or subgroup early clamping late clamping Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,25% Cl
| Uterotonic at, or after; clamping
Andersson 201 | 189 163 (1.6) 193 159 (1.8) L 560 % 040 [ 006,074 ]
Emhamed 2004 46 154 (1.4) 58 149 (1.7) ™ 184 % 050[-0.10, 1.10]
Saigal 1972 15 168 (1.7) 30 15.55 (2.1) — 50% 1.25[0.11,239]
Subtotal (95% CI) 250 281 * 794 % 0.48 [ 0.19,0.76 ]
Heterogeneity: Chi> = 1.96, df = 2 (P = 0.38); I> =0.0%
Test for overall effect: Z = 326 (P =0.0011)
2 Use of uterctonic not specified
Geethanath 1997 48 6.1 (2.2) 59 155 (2.3) N 89 % 060 [ 026, 1.46]
Gupta 2002 29 139 (1.5) 29 14.1 (1.4) — 117 % -020[-095,055]
Subtotal (95% CI) 77 88 - 20.6 % 0.15[-0.42,0.71]

Heterogeneity: ChiZ = | 91, df = | (P = 0.17); I> =48%

Test for overall effect: Z =051 (P =061)

Total (95% CI) 327 369 * 100.0 % 0.41 [ 0.15, 0.66 ]
Heterogeneity: Chi> = 492, df = 4 (P = 0.30); I> =19%

Test for overall effect: Z = 3.13 (P = 0.0017)

Test for subgroup differences: Chi? = 1.05, df = | (P = 030), I> =5%

Higher in late clamping Higher in early clamping

Cochrane Database Syst Rev, 2013 Jul 11,;(7):CD004074



Analysis 1.25. Comparison | Early versus late cord clamping, Outcome 25 Infant iron deficiency at 3-6
months.

Review: Effect of timing of umbilical cord clamping of term infants on matermnal and neonatal outcomes
Comparison: | Early versus late cord damping

Qutcome: 25 Infant iron deficiency at 3-6 months

Study or subgroup early clamping late clamping Risk Ratio Weight Risk Ratio
M- M-
H.Random,95% H.Random,95%
n/™N n/N Cl

I Uterotonic at, or after; clamping

Andersson 2011 (1) 10/175 1172 B — 12.0 % 9.83[ 1.27,7595 ]
van Rheenen 2007 (2) 28/39 27139 » 277 % 1.04[ 078, 1.38]
Subtotal (95% CI) 214 211 ——— 39.7 % 2.73 [ 0.19, 40.19 ]

Total events: 38 (early clamping), 28 (late clamping)
Heterogeneity: Tau> = 3.28; Chi2 = 692, df = | (P = 001); I> =86%
Test for overall effect: Z = 0.73 (P = 0.46)

2 Use of uterotonic not specified

Al-Tawil 2012 (3) 12178 282 - 167 % 631 146,2728]
Cernadas 2006 (4) 13/86 16/166 ™ 247 % 157[079,3.11]
Chaparro 2006 (5) 12/154 318 —— 189 % 418120, 1453 ]
Subtotal (95% CI) 318 409 - 60.3 % 2.91[1.18,7.20]

Total events: 37 (early clamping), 21 (late clamping)

Heterogeneity: Tau” = 033; Chi> = 4.11,df =2 (P=0.13); > =51%

Test for overall effect: Z = 2.31 (P = 0.021)

Total (95% CI) 532 620 - 100.0 % 2.65[1.04, 6.73 ]
Total events: 75 (early clamping), 49 (late clamping)

Heterogeneity: Tau? = 0.80; Chi2 = 2194, df = 4 (P = 0.00021); 12 =82%

Test for overall effect: Z = 2.05 (P = 0.041)

Test for subgroup differences: Chi> = 0.00, df = | (P = 0.96), I =0.0%

0.01 0.1 I 10 100
Favours early Favours late
Effect of timing of umbilical cord clamping of term infants on maternal and neonatal outcomes (Review) 73

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Cochrane Database Syst Rev, 2013 Jul 11,;(7):CD004074



PRETERM YENIDOGANLAR

» 738 preterm bebek, metaanaliz

* Gec grupta, Tx gereksinimi daha { (% 36 vs % 24)

« NEC 4 (%32 vs % 21)

* IVH { (%20 vs %14)

* Hiperbilirubinemi daha fazla ancak tedavi gereksinimi benzer

Cochrane Database Syst Rev 2012 Aug 15;(8):CD003248



Analysis 1.16. Comparison | More placental transfusion (delayed clamping) versus less placental transfusion
(early clamping), Outcome |16 Mean arterial blood pressure after birth.

Review: Effect of timing of umbilical cord clamping and other strategies to influence placental transfusion at preterm birth on maternal and infant outcomes

Comparison: | More placental transfusion (delayed clamping) versus less placental transfusion (early clamping)

Qutcome: |6 Mean arterial blood pressure after birth

Mean Mean
Study or subgroup More placental trans Less placental trans Difference Weight Difference
N Mean(SD) N Mean(SD) IV Fixed,95% Cl IVFixed,95% Cl
Kugelman 2007 30 42(9) 35 40 (8) — 49.2 % 200[-217,6.17]
Mercer 2003 16 35(7) 16 30 (4.6) = 50.8 % 500[090,9.10]
Total (95% CI) 46 51 ——— 100.0 % 3.52 [ 0.60, 6.45 ]
Heterogeneity: Chi2 = 1.01,df = | (P=031); 1> =1%
Test for overall effect: Z =236 (P = 0.018)
Test for subgroup differences: Not applicable
-10 -5 0 5 10
More PT higher BP Less PT lower BP

Cochrane Database Syst Rev 2012 Aug 15;(8):CD003248



Analysis 1.17. Comparison | More placental transfusion (delayed clamping) versus less placental transfusion
(early clamping), Outcome |7 Mean arterial blood pressure at 4 h of age.

Review: Effect of timing of umbilical cord clamping and other strategies to influence placental transfusion at preterm birth on maternal and infant outcomes

Comparison: | More placental transfusion (delayed clamping) versus less placental transfusion (early clamping)

Qutcome: |7 Mean arterial blood pressure at 4 h of age

Mean Mean
Study or subgroup  More placental trans Less placental trans Difference Weight Difference
N Mean(SD) N  Mean(SD) IV,Fixed,95% Cl [V,Fixed,95% Cl
Baezinger 2007 I5 389 (9.34) 24 3356 (6.53) T & 7.1 9% 534 [-0.06, 10.74 ]
Mercer 2006 36 33.8 (4.5) 36 31.9 (6) i 829 % [.90 [-0.55, 4.35]
Total (95% CI) 51 60 —— 100.0 % 2.49 [ 0.26, 4.72 ]
Heterogeneity: Chi? = 129, df = | (P = 0.26); I> =23%
Test for overall effect: Z = 2.18 (P = 0.029)
Test for subgroup differences: Not applicable
10 5 0 5 10
More PT lower Less PT lower

Cochrane Database Syst Rev 2012 Aug 15;(8):CD003248



Analysis 1.21. Comparison | More placental transfusion (delayed clamping) versus less placental transfusion
(early clamping), Outcome 21 Intraventricular haemorrhage (all grades).

Review: Effect of timing of umbilical cord clamping and other strategies to influence placental transfusion at preterm birth on maternal and infant outcomes
Comparison: | More placental transfusion (delayed clamping) versus less placental transfusion (early clamping)

Outcome: 21 Intraventricular haemorrhage (all grades)

Study or subgroup More placental trans Less placental trans Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% Cl

Strauss 2008 1745 1/60 1.5% 1.33[009,20.75 ]
McDonnell 1997 0/15 1716 - 1 25% 035[0.02, 808]
Oh 2002 4/16 3/17 i 5.09% 142[037,537]
Rabe 2000 1719 320 T 51% 035[0.04,309]
Kugelman 2007 2/30 4/35 " 64 % 058[0.11,296]
Mercer 2003 3/16 5/16 —= 8.6 % 060[0.17,2.10]
Hosono 2008 3/20 5720 i 8.6 % 060[0.17,2.18]
Hofmeyr 1993 8/40 11746 &= 177 % 084[0.37, 1.87]
Hofmeyr 1988 8/23 10/13 it 22.1 % 045[024,085]
Mercer 2006 5/36 13/36 == 225% 038[0.15,097]
Total (95% CI) 260 279 o 100.0 % 0.59 [ 0.41, 0.85 ]

Total events: 35 (More placental trans), 56 (Less placental trans)
Heterogeneity: Chi* = 4.55, df = 9 (P = 0.87); I> =0.0%

Test for overall effect: Z = 2.82 (P = 0.0048)

Test for subgroup differences: Not applicable

001 ol I 10 100
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Cochrane Database Syst Rev 2012 Aug 15;(8):CD003248



Analysis 1.22. Comparison | More placental transfusion (delayed clamping) versus less placental transfusion
(early clamping), Outcome 22 Necrotising enterocolitis.

Review: Effect of timing of umbilical cord damping and other strategies to influence placental transfusion at preterm birth on maternal and infant outcomes
Comparison: | More placental transfusion (delayed clamping) versus less placental transfusion (early clamping)

Outcome: 22 Necrotising enterocolitis

Study or subgroup More placental trans Less placental trans Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% Cl

Kugelman 2007 0/30 0735 Not estimable
Rabe 2000 0/19 1120 - 1 37 % 0.35[002,8.10]
Oh 2002 2/16 4/17 " 9.9 % 053[0.11,251]
Mercer 2003 8/16 [4/16 = 356 % 0.57 [ 0.34,096 ]
Mercer 2006 14/36 20/36 = 50.8 % 0.70[ 042, 1.16]
Total (95% CI) 117 124 - 100.0%  0.62[0.43,0.90 |

Total events: 24 (More placental trans), 39 (Less placental trans)
Heterogeneity: Chi2 = 048, df = 3 (P = 0.92); I =0.0%

Test for overall effect: Z =2.53 (P = 0.011)

Test for subgroup differences: Not applicable

001 0.1 | 10 100
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Cochrane Database Syst Rev 2012 Aug 15;(8):CD003248



Kontrendikasyonlar

* Plasental- fetal dolasim bozuksa (pl previa)
* Umbilikal arter akimi buzuk, IUBG varsa (hiperiskozite)

* Mekonyum aspirasyonu, asfiktik bebekler gibi hizla midahale
edilmesi gereken durumlar
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Delayed Umbilical Cord Clamping After Birth

ABSTRACT: Delayed umbilical cord clamping appears to be beneficial for term and preterm infants. In term
infants, delayed umbilical cord clamping increases hemoglobin levels at birth and improves iron stores in the first
several months of life, which may have a favorable effect on developmental outcomes. There is a small increase in
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ACOG 2017

* Canli aglayan term ve pretermlerde kord klemplenmesinin en az 30-
60 sn geciktirilmesi

* Termde
* Yenidoganda hemoglobin diizeyi T
* |lk aylarda demir depolar
* Gelisimsel prognozu olumlu etkilemesi beklenir

* Pretermde

* Gecis doneminde hemodinamide duzelme
e IVH ve NEC riskinde {
* Tx gereksiniminde !

OBSTETRICS & GYNECOLOGY, 129 (1), 2017



ACOG 2017

* Term yenidoganlarda fototerapi gerektiren sarilikta T

* Postpartum maternal kanamada artis &
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OBSTETRICS & GYNECOLOGY, 129 (1), 2017



* ILCOR 2017
* AAP 2017

* Benzer sekilde term ve aktif bebekte en az 1 dakika beklemeyi
oneriyor

* Preterm ve deprese dogumlarda daha faydali olabilir mi?



Kordonu sagma (milking)

* Gec¢ klemplemeye bir alternatif olabilir

* Pretermlerde 20 cm/2 sn hizla 4 kere sagmanin 30 sn bekleme ile
benzer

* Ge¢ klempleme gibi, KB stabilizasyonu ve idrar cikisinda iyilesme

* Asiri pretermlerde bilinmeyen miktarda kanin hizla verilmesinin
glvenli olup olmadigi ??

* Mekonyum, neonatal depresyon gibi acil durumlarda uygulanabilir

Obstet Gynecol 2011;117(2 Pt 1):205-1
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TND Oneriler;i

1. Canlandirma gerektirmeyen tim term ve premattre bebekler,
kordon klemplenmeden dnce, en az 30 saniye stireyle anne seviyesinde
veya altinda tutulmalidir.

2. < 29 hafta olan prematurelerde sivazlanma yonteminin yararliligi ve
glvenilirligi konusunda yeterli veri yoktur.

3. Anneye acil girisim gerektiren durumlarda ve operasyon alani icinde
bebege canlandirma isleminin uygun yapilamadigi durumlarda, hem
termlerde hem de prematirelerde ( > 29 hafta) sivazlama yontemi

tercih edilebilir.






Sonuc

* Intrauterin dénemden ekstrauterin yasama adaptasyon dakikalar
icinde ve bir cok organ sistemini ilgilendiren degisikliklerin uyum
icinde gerceklesmesi ile mimkun olur

* Bilgilerimiz arttikca, klinik uygulamalarimiz degismektedir.
* Eniyi 6rnegi gobek kordonunun gec¢ klemplenmesidir.
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