
Cord Closure: Can Hasty Clamping

Injure The Newborn?
While exploring thefeasibility of saving placental bloodfor
autologous NICU transfusion) the author found a disturbingly
obvious alternative: If cord clamping is delayed topermit
normal placental transfusion) the need for newborn
transfusion often could be eliminated.
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During the third stage of natural

labor, placental respiration contin­
ues for a time. The newborn also

receives a placental transfusion
that optimizes its blood volume. Physiologic
closure of the cord vessels terminates this

transfusion. When the cord is clamped before
these vessels close, the amount of
placental transfusion usually is
reduced, sometimes markedly,
particularly if the infant's lungs are
not yet ventilated. Clamping after
the vessels have closed insures
hemostasis and does not affect

cord physiology. In current prac­
tice, the cord usually is clamped
as soon as is convenient, regard­
less of physiology. An ACOG bul­
letin recommends immediate

clamping to obtain an arterial pH.'

Placental transfusion

The figure on page 34 illus­
trates the fluctuations in one

infant's weight during the third
stage of labor. In this case, pulsa­
tion persisted longer than usual.
Most placental transfusions mimic
the pattern evident in the last 5
minutes of this tracing, with
blood flowing into the newborn
in a stepwise manner with each
uterine contraction. Each step
indicates the neonate's regulation

of the transfusion, generated at high pressure
by the contracting uterus. The final plateau
indicates permanent umbilical vessel closure.

When this process is observed clinically,
the umbilical arteries constrict first.Z While

they are pulsating, placental respiration con­
tinues.3 Tensing of the cord vein indicates
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The first, vital breath: Clamping the cord before the infant begins to
.. breathe results in blood being sacrificed from other organs to establish

Dr. Morley has practIced OSG In pulmonary perfusion, says George Morley. '
southeast Michigan since 1962.
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Clamp the cord
with good reason

3 minutes, it may take longer or occur in less
than 1 minute" Physiologic clamping is
extremely effective in procuring, regulating,
and retaining the neonate's blood volume.

The figure on page 34 shows a transfusion

The myth of ove •...transfusion

The debate on cord clamping dates back
at least to 1801, when Erasmus Darwin noted
that it would be "very injurious" to tie "the
navel-string" too soon and urged that clamp­
ing be delayed until the infant has breathed
repeatedly and all cord pulsation ceased.7

The cord tie is viewed as insurance against
blood loss after the vessels have closed.

In 1993, Kinmond and her colleagues
noted that heterologous blood transfusion
may be virtually avoided in preemies of 27
to 33 weeks by lowering the child 20 cm
below the placenta for 30 seconds before
clamping the cord. This gravity-enhanced
method of placental transfusion produced
healthier babies needing fewer blood draws
and no heterologous transfusions.8

Kinmond et ai. found no increased jaun­
dice, plethora, hyperviscosity, or poly­
cythemia using this method. Yet fear of late
clamping persists because physicians have
been conditioned to believe that these com­

plications are caused by placental over-trans­
fusion. Cord stripping has become tanta­
mount to malpractice.

The prevailing view is that early clamping
produces a correct blood volume and pre­
vents a pathologically high blood volume. If
this view were accurate, however, neonatal
transfusion would be less common than it is.

of about 100 g (100 mL) for a term child
with a final blood volume approximating 300
mL to 350 mL. However, between pathologic
extremes, the normal range of transfusion is
wide, and most newborns can tolerate a sim­
ilar variation in blood volume:

The effects of high or low blood volumes
vary by degree. Minor deficiencies may
result in a fall in the hematocrit or urine out­

put. Pathologic over-transfusion requires
phlebotomy, while pathologic under-transfu­
sion requires blood or volume replacement.

Not enough blood

Very early clamping results in less than
physiologic blood volume.3 The normal, term
child routinely survives, but clamping the
cord of a compromised child before ventila­
tion is riskier.9 Initial aeration of the lungs
causes reflex dilatation of pulmonary arteri-

contraction of the uterus, which squeezes
the placenta and forces a 30% to 50%
increase in blood volume into the infant.

Gravity also is a factor in this transfusion.3's
Ventilation reflexively opens the pulmonary
vasculature that accommodates the transfu­

sion. Finally, the umbilical vein at the umbili­
cus constricts/ usually after the child is pink.6
While this entire process typically lasts about
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~e vast research literature on placental transfu­1sion recognizes no physiologic norm and has
few controls and no standard definitions. Groups
of newborns clamped at varying times after hirth
are averaged and compared. The conclusions (e.g.,
60% of the transfusion occurs within the first 30 to
60 seconds) are published in textbooks. A delay of
30 seconds before clamping is said to avoid over­
transfusion. Contradictions abound, as the follow­
ing cases illustrate.

A child who cries when the head is delivered

may achieve an optimal blood volume even if the
cord is clamped at birth. The uterine contraction
that delivers the infant may deliver a massive pla­
cental transfusion into the child at the same time.

d6nversely, an apneic child delivered by elective
CIS and held 20 cm above the flaccid uterus may
suffer massive gravitational hemorrhage into its pla­
centa. The blood loss is made permanent at 30 sec­
onds by the clinician adhering to the "average.»

Individual newborns cannot be treated on the

basis of what appears to happen to the average
child. Only one paper defined third-stage cord
physiology.' Understanding what is normal is
essential for diagnosing and correcting abnormal
neonatal blood volumes.
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oles and a massive increase in pulmonary
blood flow. Placental transfusion normally
supplies this volume. Clamping the cord
before the infant's first breath results in

blood being sacrificed from other organs to
establish pulmonary perfusion. Fatality may
result if the child is already hypovolemic.9

Because placental transfusion patterns
vary widely, it is futile to attempt to give the
newborn the "right" amount of blood by
clamping at a set time after birth. However, it
is extremely likely that the infant will have
less-than-optimal blood volume if the cord is
clamped before the lungs are ventilated.

Neonatal plethora, polycythemia,
and hyperviscosity

In a review of the literature, I found three
gravity-drained cases of plethora clamped at
1 to 5 minutes that were cured by phleboto­
my.!OUterine contraction was not document­
ed. It is unclear whether the infants' excess
blood, would have flowed back into the cord

during uterine diastole if the clamp had been
quickly removed.3

Polycythemia (hematocrit >65%) is often
produced by late clamping. Hemoconcen­
tration normally follows placental transfu­
sion; it also occurs during normal labor.
Serum albumin and colloid osmotic pressure
(COP) rise with the hematocrit. Pulmonary
function requires a COP high enough to pre­
vent pulmonary edema. At elective cesarean

/~section with rapid cord clamping, this COP
increase does not occur. Not surprisingly,
wet lungs occasionally result.

Oligohydramnios results in vein compres­
sion, causing increased capillary pressure in
the placenta, which leads to fluid loss, dehy­
dration, and hemoconcentration, Amnioin­

fusion may correct this; otherwise, rapid fluid
replacement at birth is needed to amend this
pathologic polycythemia,

The multifaceted (and uncertain) hypervis­
cosity syndrome"'13 is based on the premise
that increased viscosity (high hematocrit)
results in decreased tissue perfusion2,1l
However, factors other than viscosity also
affect tissue perfusion.

According to Poiseuille's law, the blood
flow through vessels (liquid flow through
tubes) is inversely proportional to the length

of the tube and the viscosity of the liquid,
and directly proportional to the pressure dif­
ferential and to the fourth power of the
radius of the tube, Therefore, if the radius is
reduced from 3 to 2, flow is reduced 81:16,

or by four-fifths; whereas, if viscosity is
increased from 2 to 3, flow is reduced
1/2:1/3, or by one-sixth. Clearly, vasocon­
striction reduces blood flow much more than

a similar change in viscosity.
In clinical practice, late clamping produces

a high hematocrit,z,9.14,15high blood pressure,
and vasodilatation to accommodate the large
volume of blood.9,16These latter two factors

should increase tissue perfusion. In search­
ing the literature, I was unable to find any

A more logical treatment for theinfant with an Apgar score of 0
would be for the clinician to strip in all
available cord blood.

documented case of hyperviscosity syn­
drome in which the cord was clamped late,l!
although I did find many documented cases
of late clamping involving normal newborns
with high hematocrits,'·9,15,17,IB

There are, however, many documented
cases of hyperviscosity syndrome with high
hematocrits (e.g., cases involving ges,tational
diabetes or postmaturity) in which the cord
was clamped before physiologic cord clo­
sure, thus creating low blood volume, low
blood pressure,16 and vasoconstriction cou­
pled with the polycythemia.l! The inadequate
tissue perfusion is blamed on the high hema­
tocrit, when the root cause of the hypervis­
cosity syndrome is hypovolemic vasocon­
striction enforced to the fourth power.

Cord stripping

Cord stripping is widely condemned for
causing excessive transfusion, yet the only
objective study I could find was by Usher,
who stripped cords every 10 seconds for 5
minutes.14Final blood volume and all other

parameters were no different from those pro-

JULY 1998 • OaG MANAGEMENT 33




