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Cerebral palsy and criteria implicating intrapartum
hypoxia in neonatal encephalopathy – an obstetric
perspective for the South African setting
High-value claims against obstetricians in litigation in both the public
and private sectors are mostly related to cerebral palsy (CP) cases on
the basis of intrapartum hypoxia resulting in neonatal encephalopathy
(NE) and, by extension, invoking ‘negligent intrapartum care’. This
development has resulted in steep rises in insurance premiums,
placing service delivery under serious threat.[1] It is widely assumed
that CP is the direct result of an adverse event at birth and that it could
have been prevented, yet only 10 - 14% of CP instances are caused by
intrapartum hypoxia.[2] Clinical epidemiological studies have shown
that most CP cases are not related to intrapartum hypoxia.[3,4] These
studies appear, however, to be confined to high-income countries and
are unlikely to be applicable to low- and middle-income countries
(LMICs). South African (SA) data show that hypoxia-related deaths
make up 28% of all early neonatal deaths.[5,6]
Numerous risk factors and causes are associated with CP.[3,4] We
need to be careful not to oversimplify CP, which involves complex
pathophysiological processes, often juxtaposed on possible priming
of the fetal brain on sometimes undetected antenatal insults. Placing
this primed compromised compensated brain through the stresses
of an intrapartum process could be the final straw in the pathway to
brain injury and later CP.
The literature regarding evidence for antenatal factors only,
intrapartum factors only, or both, in the development of NE is mixed
with lack of consistency established in work by different research
groups. Cowan et al.[7] showed that more than 90% of term infants
with NE had evidence of perinatally acquired insults, with a low rate
of established brain injury acquired before birth. Martinez-Biarge
et al.[8] concluded in their study that their results did not support the
hypothesis that hypoxic ischaemic encephalopathy (HIE)/NE was
attributable to antepartum factors alone, and they strongly pointed
to the intrapartum period as the necessary factor in the development
of this condition. On the other hand, in a large study by Badawi and
colleagues[9] investigating the presence of antenatal and intrapartum
factors in infants with encephalopathy, it was concluded that, for most
infants with this disorder, the causal pathway began before birth. The
conflicting results between the Cowan and Badawi studies may be
problematic to compare owing to differing study populations and case
definitions.
The concept of fetal priming is an important one when holistically
and scientifically considering causality in NE and CP. Fetal priming
may play a leading role in perinatal brain injury. Antepartum priming
creates a vulnerability to intrapartum stresses that may be the final straw
in the pathway leading to NE. Probable priming factors are antenatal
and perinatal infections,[10,11] placental-mediated disease including the
important condition of late-onset intrauterine growth restriction,[12-14]
diabetes and the fetal metabolic instability that accompanies it,[15-17]
toxic factors, maternal factors and postmaturity.[18-22] Placental
histology can identify associated placental disorders. There is enough
evidence that antenatal factors could initiate a causal pathway for
perinatal brain injury and that they, possibly together with genetic
predispositions to hypoxic-ischaemic injury, might make some
fetuses more susceptible than others to the stresses of labour and
delivery. Depending on the degree of the underlying vulnerability, and
depending on how soon or late the patient presents to the labour ward,
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the hypoxic ischaemic encephalopathic process may already be under
way and, even if management of the intrapartum process is satisfactory,
the syndrome of NE may not be avoidable. But whether or not a
priming factor is at work, obvious findings of fetal distress in labour
should be immediately dealt with. An underlying vulnerability is not
an ‘out’ for healthcare workers who do not follow standard practice in
our labour wards.
The neuro-radiological magnetic resonance imaging (MRI)
terms of ‘acute profound’ and ‘partial prolonged’ brain lesions,
which have found their way into the medico-legal domain, are often
used retrospectively to ‘diagnose’ and implicate clinical events and
scenarios.[23-27] Ideally, the MRI needs to be performed within 21
days of delivery to time the cerebral insult.[28] Timing of the insult
becomes more difficult after this period. In LMICs, however, a late
MRI is the norm, which may be of value as long as there is clinical
correlation. If the MRI is performed beyond three weeks, it cannot
on its own delineate if the injury occurred during labour or within
days before labour and delivery. Imaging abnormalities suggestive
of hypoxic-ischaemic injury need to be correlated, where possible,
with the known sequence of events during pregnancy, childbirth
and infancy. These radiological descriptions are probably accurate
in describing the neurological ischaemic insult but less accurate
in extrapolating this to aetiology, causation and timing, and it is
doubtful that a direct extrapolation to the labouring mother in the
maternity ward can always be made. Even if these lesions are seen,
they may not necessarily represent events solely in the intrapartum
period – in many instances, the intrapartum period is just the final
straw on an already hypoxic-primed fetus from antenatal factors.
The cardiotocograph (CTG) is the cornerstone of intrapartum
fetal monitoring, used for the past four decades, and is unlikely to be
replaced soon. The CTG is also used frequently in the medico-legal
setting to pronounce on cases. Owing to its subjective nature and
large inter-observer and sometimes intra-observer variability, CTG
interpretation has become a contentious issue. The CTG which has
a false-positive rate for CP of 50 - 99%,[29] invites biased attempts
by expert witnesses at retrospective temporal reconstruction of a
fetal condition with the outcome known, and cannot on its own
be used to determine causality. There are differing strong opinions
on each side of the debate for the CTG[30-35] and polarised views on
its use intrapartum, but we believe that the answer to its use lies
somewhere in the middle. We believe that introducing standardised
guidelines in interpretation will improve its use and sensitivity to
detect hypoxia-ischaemia. Standardised guidelines, for example
those by Macones et al.,[36] will also ensure fairness in the medicolegal setting where strong personal expert opinion often wins the
day rather than appropriate interpretation according to accepted
criteria.

Criteria for implicating intrapartum
hypoxia in neonatal encephalopathy

The Cerebral Palsy Expert Task Force, which included the
American College of Obstetrics and Gynaecology and the American
Academy of Paediatrics in 2014,[28] set out criteria, taking into account
a broad perspective recognising numerous causal pathways to CP,
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including a comprehensive multidimensional
assessment of the neonatal status and all
potential contributing factors, to establish the
likelihood that an acute hypoxic-ischaemic
event occurred within close temporal
proximity to labour and delivery which
contributed to NE. We accept these criteria
and have added one more: placental histology.
A summary of the criteria is presented in Fig.
1. If most of the criteria are met, this will
implicate intrapartum hypoxia as causative
of the CP; however, if most of the criteria
are not met, then it would be unlikely that
intrapartum hypoxia can be implicated in the
neonatal encephalopathy or CP.
1. Case definition: Neonatal encephalopathy
is a clinically defined syndrome of
disturbed neurological function in the
earliest days of life in an infant born at or
beyond 35 weeks’ gestation.
2. Apgar score: Low scores at 5 minutes
and 10 minutes confer an increased
relative risk of CP and are suggestive of
intrapartum hypoxia. However, this is a
subjective assessment and can often be
shown to be incorrect retrospectively,
based on the clinical markers entered in
the case notes. Also, most infants with
low Apgar scores will not develop CP.
3. Cord pH: Fetal umbilical artery pH
<7.0, and/or base deficit ≥12 mmol/L,

increases the probability that neonatal
encephalopathy is the result of an
intrapartum hypoxic event; however,
cord blood testing is often not done.
4. Presence of multisystem organ failure
consistent with hypoxic-ischaemic
encephalopathy: Organ dysfunction
increases the likelihood of hypoxicischaemic injury in the presence of
neonatal encephalopathy. It should be
noted that severity of brain injury on
neuroimaging may not correlate with the
degree of injury to other organs.
5. Intrapartum sentinel events: Sentinel
hypoxic-ischaemic
events
occurring
shortly before delivery include, as examples,
abruptio placentae, ruptured uterus and
cord prolapse, as well as sudden-onset fetal
bradycardia of unknown cause.
6. Fetal heart rate monitor patterns
consistent with an intrapartum event:
Macones et al.[36] found that Category II
CTGs (indeterminate) account for >80%
of intrapartum tracings, and associated
fetal acid-base status may vary from
benign to threatening. Interpretation
of these tracings is subjective and open
to differing opinion and even biased
retrospective interpretation by experts.
CTGs need to be interpreted along with
other clinical findings in attempts to
determine causation.

SQCP or
dyskinetic CP

Yes

No

NE

Consider other
aetiology first

Yes

Supportive
neonatal signs

1. Apgar (≥7 at 5 minutes unlikely peripartum hypoxia)
2. Arterial cord pH <7.0 base deficit ≥12 mmol/L
3. Imaging
4. Multisystem organ failure

No

Contributing
factors

Consider other
aetiology

1. Sentinel event
2. Fetal heart rate monitoring supportive
3. Imaging supportive
4. Other proximal or distal factors that can cause CP must be excluded
5. Placental histology

Fig. 1. Algorithm to determine if spastic quadriplegic or dyskinetic cerebral palsy may be the result of a
hypoxic-ischaemic event intrapartum. (SQCP = spastic quadriplegic cerebral palsy; CP = cerebral palsy;
NE = neonatal encephalopathy.)
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7. Neuroimaging studies – MRI: If the
child’s MRI is performed beyond three
weeks of life, it cannot on its own
delineate if the injury occurred during
labour. Imaging abnormalities need to be
correlated with the known sequence of
events during pregnancy, childbirth and
infancy. In SA, MRIs are mostly performed
later in childhood, but may still be of value
as long as there is clinical correlation.
8. Evidence of other proximal or distal
factors: There is sufficient evidence that
antenatal factors may initiate a causal
pathway for perinatal brain injury and
that they might make some fetuses
more susceptible than others to hypoxic
stresses in labour. Fetal priming may play
a leading role in perinatal brain injury.
9. Developmental outcome: CP of the
spastic quadriplegic or dyskinetic type is
consistent with the possibility of hypoxicischaemic brain injury.
10. Placental histology: The demonstrated
presence of placental disorders will
assist in determining causation, given
the clinical context. Currently, this
investigation is not frequently requested.

Conclusion

Taking into consideration antenatal factors
and fetal priming, it is simplistic to base
causation of CP on only an intrapartum
perspective with radiological ‘confirmation’,
as is often the practice in medico-legal cases
in SA courts. CP is a complex medical
condition with numerous contributing
variables and factors, and causal pathways
are often difficult to delineate. Medico-legal
cases involving CP in SA courts are mainly
judged on MRI and CTG findings to assess
causation and liability. These two modalities
that retrospectively attempt to determine
causation in courts are inadequate when
used in isolation. Unless a holistic scientific
review of the case including contributing
clinical factors (antepartum, intrapartum
and neonatal), fetal heart rate monitoring,
MRI, and placental histology is carefully
considered, success for the plaintiff or
defendant in a court of law will depend
on eloquent legal argument rather than
true scientific causality. We offer the 10
criteria set out in this document to assist in
implicating intrapartum hypoxia-ischaemia
in neonatal encephalopathy as a guideline in
the medico-legal setting.
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