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Cerebral palsy(CP) cases are some of the primary
reasons for litigation of high quantum amounts
against obstetricians both in the public and private
sector, on the basis of acute intrapartum hypoxia
resulting in hypoxic ischaemic foetal brain damage
and by extension invoking “negligent intrapartum
care”. This has resulted in a steep rise of insurance
premiums1 placing service delivery in both the public
and private sector under a serious threat. This is a
worldwide phenomenon and MacLennan already
expressed his concerns in 2005 by asking: ‘Who will
deliver our grandchildren?’.2 It has widely been
believed that CP is the direct result of an adverse
event at birth and that it could have been prevented,
but <10% of CP is caused by “birth asphyxia”.3 There
are multiple risk factors and causes now identified to
be associated with CP.4,5

Furthermore the terminology ‘birth asphyxia’ and
‘hypoxic ischaemic encephalopathy’ are both
outdated and should be replaced by neonatal
encephalopathy (NE).5 The objectives of umbilical
cord blood assessment is to assess the infant’s stress
during labour and to add additional information to
the Apgar scores regarding the status of the
newborn.6 Umbilical cord acid-base assessments
have also been used as a measure of quality of care,
to guide hypothermia treatment decisions and
provide information for medico-legal purposes.7 To
determine the likelihood that NE has been caused by
an acute intrapartum hypoxic-ischaemic incident,
well-defined international consensus criteria have
been published and reviewed.5,8

At present the obstetrician is vulnerable to these
types of claims as the only defence the obstetrician
has at his or her disposal is the cardiotocogram(CTG),

clinical notes and the Apgar score. As the CTG is a
subjective assessment, different opinions in
interpretation are often obtained with different
experts and biased expert witnesses may often
manipulate these subjective interpretations.
Furthermore it has a very high false positive rate,
having been introduced in the sixties without prior
testing with the hope that it would prevent cerebral
palsy.1,5 The rate of caesarean sections has increased
six-fold over the past 50 years without a decrease in
the CP prevalence.5 Clinical notes are often
problematic as they are often inadequate, non-
exhaustive, “lost” or “mislaid” which in effect
removes any defence for the obstetrician. The Apgar
score is a semi-quantitative measurement that has
some subjectivity with variable intra-observer
reliability.9,10 Although a low Apgar score is often
used as a proxy for acidosis, it was not primarily
designed for this aim.11

The question is whether biochemical parameters
could be assessed in the immediate postpartum
period that could adequately reflect the intrapartum
process. Parameters that could be used in this
regard include arterial and venous cord blood pH,
base excess, lactate, pO2 and pCO2 .Umbilical cord-
blood acid-base analysis provides an objective
assessment of newborn metabolic status. Umbilical
cord arterial pH falls and base excess decreases
(deficit increases) when hydrogen ions from
anaerobic metabolism overwhelm the buffer capacity
of the fetus.12 Lactate is a direct end product of
anaerobic metabolism. Under hypoxic conditions
glucose is broken down to pyruvate that is converted
to lactate and hydrogen ions. The foetus is the key
contributor to lactate concentrations in labour with
minimal contribution by maternal and uteroplacental
production.13 A survey of the scientific literature was
undertaken to determine the accuracy of umbilical
artery biochemical parameters in predicting poor
neonatal outcome. 
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A normal pH in effect “excludes a causal
relationship between an acute intrapartum hypoxic
event and subsequent neurological disability”.14

Thorp et al15 in their study showed that the incidence
of newborn depression (1- or 5-minute Apgar score
less than 7) was 14.1%; of these depressed
newborns, the incidence of normal umbilical cord
arterial pH values (greater than or equal to -2 SD)
was 77.8%. Of the vigorous newborns, there was a
2.1% prevalence of umbilical cord arterial blood
acidaemia. Umbilical cord arterial blood acidaemia in
vigorous newborns was not highly predictive of
specific morbidity in the immediate newborn period.
The following conclusions were reached in their
study: (1) that obtaining cord arterial pH values in
vigorous newborns should be considered since the
values will provide objective documentation of
normal fetal acid base balance in 98% of infants. (2)
An umbilical cord blood pH value is extremely useful
in ruling out the diagnosis of birth asphyxia in the
depressed newborn. Furthermore a systematic
review of 12 studies has found that umbilical cord
lactate is a clinically applicable, inexpensive and
effective way to measure acidosis and is a tool that
may be used in the assessment of neonatal
outcome.16 Foetal acid-base status is the end point
that all antepartum and intrapartum surveillance
tools are designed to assess, either directly or
indirectly.7

Another important clinical question is whether
delayed cord clamping has an effect on cord pH? The
Committee on Obstetric Practice Opinion of the
American College of Obstetrics and Gynaecology
states that no difference in umbilical cord pH levels
were found with delayed cord clamping and in fact
found an increase in umbilical cord p02 levels with
the technique in normal pregnancies.17

It needs to be understood that there will be false
positives and false negatives in this assessment. This
is inherent in all predictive parameters in clinical
medicine but the benefit in terms of the high
predictive value in ruling out an acute intrapartum
hypoxic event outweighs the possible drawbacks. As
with most predictive parameters in clinical medicine,
this would be an additional parameter, albeit a very
important one, to be interpreted in the context of the
existing available parameters ie the CTG, clinical
data (intrapartum and neonatal) and Apgar scores.
We believe the addition of this quantitative
parameter will significantly bolster the defense
armamentarium of the obstetrician in instances
where claims of CP and NE relating to intrapartum
hypoxia are vexatious.

The one question in doing routine cord pH that
needs to be addressed is the incidental finding of a
low pH in a vigorous infant ie a most likely false
positive result, which may be used against the
obstetrician. Firstly we know that only 2% of
vigorous infants have a low pH15 which is probably

a false positive so we are dealing with a very small
group, putting this into perspective, and that
secondly according to the Thorp study15 the low pH
in vigorous infants was not indicative of any
specific morbidity; more importantly cord pH in
vigorous infants should be interpreted in the
context of other available standard parameters like
CTG, Apgars and the postnatal course. It needs to
be remembered that cord pH is an additional
parameter in the overall neonatal assessment, and
that false positives will exist as with any screening
test (as long as it is low which it is at 2%) and that
if the Apgars and CTG’s are normal, the finding of
an abnormal pH in a vigorous infant should and will
be disregarded. The crux for the use of cord pH is
protecting the obstetrician from the 98% of normal
infants who have a normal cord pH but who
develop CP from some other cause ( due to 90 %)7,8

but for which almost all litigation (for CP) is based
on “negligent” intrapartum care which accounts for
less than 10% of cases.3-5 In depressed infants it is
protective in 80% of cases, excluding birth
asphyxia as a cause.15

Another benefit of universal cord blood
assessment is the identification of at-risk neonates
who require more intensive observation and
targeted intervention.18 Universal assessment of cord
blood parameters also reduces the risk of missing
the neonate where it is most valuable and keeps the
skills intact. Sampling both arterial and venous blood
is the only way to confirm that the umbilical artery
has, in fact, been sampled.

After review of the scientific literature we would like
to make the following recommendations:
Cord blood ph should be done:
• Essential:

- Universal cord blood assessment
- Arterial & venous assessment
- Assessment of pH & base excess (pH < 7.0

and base deficit of > 12mmol/l would be
indicative of acute intrapartum hypoxia)

• Recommended but not essential:
- Assessment of lactate, pO2 and pCO2
- Placental histology (Also in the light that

many babies are ill due to a long-standing
problem and this predisposed them to a
secondary hypoxic incident during birth. The
pH may be low, but there has been other
pathology)3,12

We strongly believe that a cogent argument for the
routine use of cord pH has been presented which
will go a long way to protecting the obstetrician
from vexatious litigation in cases of cerebral palsy,
reduce litigation and in the long term put a hold on
the steep rise in insurance premiums which is fast
leading to extinction of the discipline of Obstetrics in
the private sector. 
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