
Recent years have seen a proliferation in medical malpractice
litigation in Canada. Furthermore, the subject matter of such
litigation has become increasingly complex.1 These trends have
combined to result in a much greater usage of medical experts in
the judicial process.2 Since our legal system is, at root, an
adversarial one, both sides see fit to retain experts, and medical
malpractice litigation can become a battle of competing experts,
the outcome of which is significantly dependent on the expert’s
particular qualifications and presentation.2 In this article, the
author will review the features and requirements of the medical
expert witness within the framework of the Canadian judicial
system. The author will then examine the situation of alleged
perinatal asphyxia, which is the most common legal setting in
which the expertise of the pediatric neurologist is requested. 

EXPERT WITNESS

The most common reason for involvement of a pediatric
neurologist in legal proceedings is as an expert witness.3 An
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expert witness is one who is permitted to give opinion evidence
in distinction to a “fact witness” who can attest to what has been
personally observed at first hand.4 Black’s Law Dictionary
defines the expert witness as one who “possesses superior
knowledge respecting a subject about which persons having no
particular training are incapable of forming an accurate opinion
or deciding correct conclusions”.5

The status as an “expert” in legal proceedings is a unique and
specific determination that is a function of the subject matter at
issue.1,2 It is the particular qualification of an individual with
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relation to the subject matter under consideration that establishes
this status. Wide latitude in such a determination has traditionally
existed within the legal system, and it is ultimately within the
purview of the responsible trial judge.4 Expert status is based on
relevant qualifications pertaining to the domains of knowledge,
skill, experience, training and education. Objective criteria
utilized in assessing expertise in the medical sphere include
appropriate board certification, practice profile, academic
appointments, publication record (both peer reviewed and
definitive texts), research undertaken, and professional standing
in provincial, national and international organizations.

The Supreme Court of Canada has ruled on the criteria
necessary to permit the admissibility of expert evidence.6 Four
criteria were highlighted and these include: 1) that the evidence
be relevant to the case under consideration, 2) that the evidence
be necessary in assisting the trier of fact (judge alone or judge
and jury), 3) that the evidence not be excluded under another
exclusionary rule, and 4) that the evidence be presented by an
expert who is properly qualified in the domain of interest.
Specific features to establish this fourth criteria were not
elaborated upon in this decision.

In all legal proceedings, the expert witness’primary role is to
provide necessary assistance and guidance to both counsel and
the court.4 The expert’s particular knowledge and frame of
reference provides a source for clarification of complex issues
and advice and understanding in pursuing these issues. Most
importantly, the expert is the means by which the scientifically
valid is established within the legal framework. Legal
proceedings are not the forum for establishing new science and
theories of causation.2 Proper peer review and validation of
novel theories is essentially impossible in legal proceedings.
However, it needs to be noted that the civil courts operate on “a
more probable than not” (sometimes explained as greater than
50%) burden of proof, rather than the near certainty often
demanded of science and medical decision-making.

The “ideal” expert possesses many characteristics.7,8 These
include intellectual honesty and experience. The expert
communicates effectively, clearly and promptly, both orally and
in writing. An expert needs to maintain independence and
decline to give assessments that are inconsistent with the expert’s
own considered objective opinion. The expert’s remuneration
preferably should be fixed (either on an hourly or paid basis)
prior to undertaking involvement and thus not influenced by the
outcome of the case (i.e. contingency). The expert avoids either
advocacy (this is the responsibility of legal counsel) or
statements that are legal conclusions (e.g. negligence). The
expert, to preserve credibility, confines his/her opinion to his/her
own area of expertise and does not hesitate to identify areas of
uncertainty or doubt when such exist. The expert’s opinion rests
wherever possible on that which is scientifically valid and
accepted by peer review. Therefore, the expert will need to
demonstrate a consistency of approach and reasoning across
different cases considered by that expert. Changes in the expert’s
opinion and approach over time reflects the temporal evolution
in the understanding of a particular area underscored by
scientific advances and therefore at all times should be consistent
with such advances.

Additional desirable characteristics of the expert witness
include a sound knowledge of the topic under consideration and

familiarity with the particular case materials under review. To
avoid the spectre of the “expert witness for hire”, the expert
should be in current active practice and not derive the majority
of professional income from the providing of expertise in legal
domains.3 The opinion of the expert must rest on a thorough
review of all relevant materials pertaining to the case at hand.
The temptation to give an opinion based on fragmentary or
partial records needs to be firmly resisted. Necessary materials
pertaining to providing an expert opinion include a review of the
complete medical dossier, relevant laboratory investigations and
discovery transcripts. In certain circumstances, the rules of court
permit the expert to conduct an interview and physical
examination of the plaintiff. The opinion needs to be grounded
within the framework of the review and an understanding of the
relevant and up-to-date scientific literature.

An appearance of bias to an observer may exist on the part of
an expert witness as this individual is recruited, retained, paid for
and ultimately serves at the discretion of legal counsel. While the
potential for bias exists, it is this author’s opinion that it needs to
be minimized and eliminated if possible. This is only possible if
the expert restricts himself to providing an intellectually honest
opinion that is scientifically valid. The expert’s personal integrity
and comfort with the opinion rendered is essential in this regard.
The expert must “call it as he or she sees it” and strongly resist
the temptation to see the facts of a case as others may wish. 

Bias is also minimized by undertaking a nonbinding initial
review following the request by counsel to consult. It is
suggested that the opinion of the expert be rendered verbally to
requesting counsel, and a mutual decision to continue to
collaborate can then be undertaken. Requesting counsel will
need to recognize that their claim or defense may not be
scientifically valid if they are so advised by more than one expert
consulted.

Bias is further minimized by avoiding advocacy and not
undertaking the simultaneous and incompatible roles of treating
physician and expert witness. This latter point can be extended to
include the avoidance of participation in cases in which patient
care has been provided by professional colleagues either at the
same institution or an affiliated institution in which the expert
witness exercises the practice of medicine. Given the paucity of
pediatric neurologists in Canada, geographical isolation and
concentration of specialty services in some locales, as well as
linguistic differences, may challenge counsel’s recruitment of the
pediatric neurologist as an expert witness.

The basis for the expert opinion must be set out in the expert’s
written report to requesting counsel. Essential features of this
report include: 1) identifying explicitly the purposes for which
the report is prepared, 2) stating the expert’s relevant personal
credentials and experience that establishes expert status, 3) the
precise documents and materials reviewed upon which the
opinion rests, 4) the facts of the case under question with a
precise chronology, and 5) the expert’s assessment and
conclusions relevant to the original questions posed by legal
counsel.

It is advisable to provide a preliminary draft of such a report
(so labelled) to legal counsel for review. This is done not to shape
or alter the fundamental nature of the expert’s conclusions, but to
avoid errors of facts, opinions outside of the domain of expertise
and legal conclusions. It is also necessary to assure that the
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specific questions posed originally have been responded to,
based on the legal burden of proof being “more probable than
not”. It is important to recognize that the expert’s final report will
be made available to opposing counsel and will be the basis of
any deposition or court testimony on the part of the expert that
may result.

At present less than 10% of medical malpractice litigation in
Canada comes to trial.9 Pretrial settlement or discontinuance of
an action is the usual disposition and this is often assisted by
expert opinion. If there is a trial, the testimony of the expert
witness in open court may be required. The expert’s
qualifications may be challenged by opposing counsel. Most
certainly, the expert’s opinion will be tested during cross-
examination. It is essential that the expert have a clear idea of the
opinion given and the basis in substantiated facts and reasoning
for that opinion. The rationale for rejection of possible
alternative opinions will likely be explored. The deportment of
the expert in court is often scrutinized. The expert needs to
demonstrate a sound grasp of the material and respond clearly
and expeditiously. The appearance of impartiality and the
avoidance of explicit bias or advocacy are necessary. The expert
needs to convey to the trier of facts, his/her primary role of
assisting the court in understanding relatively complex issues.

In 1996, the Ethics and Practice Committee of the Child
Neurology Society published a result of the survey of the
Society’s membership.3 The survey featured a 25% response rate
and documented that 42% of the responding members had been
the object of a medical liability lawsuit. Ninety percent had
reviewed cases for legal counsel in the capacity as an expert
witness, with 13% reviewing more than 10 cases annually with
compensation typically ranging from $200 to $300 US (1993)
with a reported high of $500 US per hour. Of note, 70% of those
surveyed felt the system was unfair in its process and felt there
was a need for peer review of expert witness conduct.

This last observation highlights that presently there does not
exist any systematic review of the conduct and performance of
an expert witness. 2 , 7 , 1 0 Oversight is not provided by any
professional organization relevant to the practice of pediatric
neurology and it is unclear if the expert witness’role is an aspect
of medical practice, a scholarly activity or another endeavour.
Suggestions for expert witness regulation put forward in the
literature have included peer review, journal publication of
testimony transcripts, the removal of generally accepted legal
immunity, and the possibility of as yet undefined sanctions by
professional organizations.10,11 None of these suggestions have
been put into place and have been rejected largely on the basis of
being unwieldy or unenforceable. Moreover, any out-of-court
method of reviewing the actions of an expert witness could be
viewed as an attempt to interfere with the judicial process.

PERINATALASPHYXIA

The situation in which a pediatric neurologist is most likely to
be requested to act as an expert is that of a child whose
impairment and resulting disabilities and handicaps are the result
of an alleged perinatal asphyxia secondary to obstetrical
m i s m a n a g e m e n t .1 2 Within this setting, the expertise of a
pediatric neurologist is focused on the following four main
issues:

1. Causation and precise determination of etiology – is asphyxia
the root cause for the child’s observed disabilities?

2. The timing of the asphyxia – is it antenatal, perinatal (i.e.
intrapartum) or postnatal in origin?

3. The precise description of the child’s disabilities and
handicaps.

4. The estimated life expectancy of the child/plaintiff.
The first two issues contribute to the court’s understanding

and determination of legal responsibility, while the latter two
issues contribute to determination of the cost of legal settlement
if the defendant is ultimately held responsible.

The typical child/plaintiff in “compromise baby” cases would
have a variant of cerebral palsy. Cerebral palsy is defined as a
nonprogressive motor deficit.13 It is properly conceptualized as a
symptom complex, essentially a description of physical findings
and their evolution (i.e. lack thereof) over time for which there is
a multitude of possible heterogeneous causes.14 Cerebral palsy is
the later neurologic disability most consistently linked with
perinatal asphyxia,12 yet it is important to note that perinatal
asphyxia is but one cause amongst many of this symptom
complex. Outcomes other than cerebral palsy (such as global
developmental delay15) may also occur as a result of perinatal
asphyxia. Population-based epidemiologic studies have
consistently shown that less than 20% of cases of cerebral palsy
can be attributed to perinatal asphyxia and, in the majority of
cases of cerebral palsy, the cause remains unknown.1 4 , 1 6 - 1 8

Despite advances in fetal monitoring and their widespread use,
which has led to rising rates of obstetrical interventions aimed at
preventing the occurrence of perinatal asphyxia, the frequency of
cerebral palsy has remained essentially unchanged over time.12,19

Perinatal asphyxia is defined as impaired respiratory gas
exchange, which leads to progressive hypoxemia, hypercapnea
and acidosis that occurs in relation to the act of partuition.20 It
operates on a threshold and continuum paradigm.21 Essentially,
there is a high threshold above which injury may occur, and
beyond this threshold a direct relationship exists between the
degree of asphyxia and the severity of subsequent injury. In
response to asphyxia, there is a redistribution of cardiac output,
preferential blood flow to the brain, improved oxygen extraction,
and decreased cerebral oxygen requirements.20 These physio-
logical responses act in concert to protect the brain from injury.
The actual progression of cerebral injury subsequent to asphyxia
may be difficult to establish.2 0 Furthermore, there exists
considerable interindividual variation in the newborn’s response
to injury that can be attributed to intrinsic resiliency.22

Increasingly there has been the recognition that prenatal
factors and conditions may predispose to the occurrence of
asphyxia during partuition, i.e. asphyxia is a consequence, rather
than a cause, of impairment.23 Prenatal factors identified include
genetic conditions, neuromuscular disorders, placental
insufficiency (on the basis of vasculopathy or thromboses) and
placental infections.

At present, no single definitive biomarker or gold standard for
the diagnosis of perinatal asphyxia exists.2 4 , 2 5 Thus an
operational definition is necessary. Markers of asphyxia have
been identified that are antepartum, intrapartum or postpartum in
their occurrence. Antepartum markers include the maternal
report of decreased fetal movements, impaired fetal growth
parameters, and a nonreactive nonstress test.20 The observation
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of these specific markers suggests a more chronic, as opposed to
acute, process.

Intrapartum markers of asphyxia include meconium staining,
especially if heavy and early (i.e. at the time of rupture of
membranes), the detection of fetal heart rate abnormalities (e.g.
late decelerations, variable decelerations, persistent bradycardia
or tachycardia), significant metabolic acidosis in a cord sample
or early infant sample (pH less than 7.0, base excess greater than
12) or persistently low APGAR score (less than six beyond five
minutes).20

The most important postpartum marker of asphyxia is the
observation of a neonatal encephalopathy.2 6 This entity has been
noted to be the single most consistent marker that asphyxia has
indeed occurred (i.e. no encephalopathy, no asphyxia) and a
necessary precondition to the later development of neurologic
disability (i.e. no encephalopathy, no later disability attributable to
a s p h y x i a ) .2 3 , 2 5 Neonatal encephalopathy is characterized by
alterations in consciousness, tone, ease of feeding and brain stem
f u n c t i o n .2 6 Early seizures that are often difficult to control,
frequently occur in this setting.2 7 The encephalopathy can be
graded according to standardized criteria into mild, moderate or
severe categories that have some predictive value to later
o u t c o m e .2 8 Additional postpartum markers include evidence of
m u l t i - o rgan dysfunction (especially the kidney, featuring acute
tubular necrosis),2 9 electrophysiologic abnormalities and imaging
changes. The electrophysiologic abnormalities include background
changes on EEG (e.g. burst suppression pattern),3 0 p e r s i s t e n t l y
absent cortical potentials on somatosensory evoked response
t e s t i n g ,3 1 increased interwave latencies on auditory brain stem
evoked response testing3 2 and absent visual evoked responses.3 3

Imaging changes, either on CT or MRI, may be acutely observed,
such as cerebral edema or remote observations such as cerebral
a t r o p h y.3 4 , 3 5 Recent imaging advances (e.g. diffusion weighted
MRI) have increased our capability to detect both the acute and
chronic consequences of asphyxial injury3 6 as well as previously
unsuspected subtle brain malformations.3 7 Imaging correlates of
patterns of asphyxial injury are also well established.3 8

It has become apparent that the markers listed above, when
used singly and in isolation, have low specificity and sensitivity
for the definitive diagnosis of perinatal asphyxia.24 There are
many other causes besides asphyxia for their occurrence. They
also possess, in isolation, a very high false positive rate. Thus
there has been a definite trend, both clinically and in research,
away from a single marker definition for perinatal asphyxia.24,39

For reliable and certain diagnosis of asphyxia, a constellation of
markers needs to be present concurrently in a specific case.

Two consensus statements addressing the issue of the reliable
diagnosis of perinatal asphyxia have been issued in the past
decade. The first is the joint statement of the American College
of Obstetrics and Gynecology and the American Academy of
Pediatrics.40 Four criteria for the diagnosis of perinatal asphyxia
were highlighted: 1) profound metabolic acidosis (pH less than
7.0), 2) APGAR score less than or equal to five beyond five
minutes, 3) the observation of a neonatal encephalopathy, and 4)
the observation of multi-organ dysfunction.

The second is the international consensus statement published
in the British Medical Journal.41 This statement addresses the
specific question of when asphyxia can be diagnosed (i.e.
ascribed) as the cause of a child’s observed cerebral palsy.

Essential features for this diagnosis, according to this consensus
statement, include both neonatal encephalopathy and
documentation of profound metabolic acidosis. Supportive
features include the occurrence of a sentinel event (e.g. abruptio,
maternal hypotension, cord prolapse), depressed fetal heart rate
tracings, APGAR scores less than six beyond five minutes,
m u l t i - o rgan dysfunction, and neonatal laboratory evidence
(either electrophysiological or imaging) of an acute cerebral
abnormality. Left unsaid in the consensus statement is the
number of supporting features necessary for definitive diagnosis.

From the foregoing it is apparent that to reliably diagnose
perinatal asphyxia, the expert witness needs to answer in the
affirmative the following question: Are the observations of a
particular case consistent with the occurrence of an asphyxial
event?12 This can be done by approaching the case through
temporally receding layers of evidence: 1) determining if the
current examination and evolution over time is consistent with a
cerebral palsy, 2) determining if there are postnatal findings
consistent with asphyxia (specifically the occurrence of a
significant neonatal encephalopathy plus other organ dysfunc-
tion and supportive laboratory evidence), 3) determining if there
are intrapartum signs of asphyxia (e.g. persistently low APGAR
scores and profound metabolic acidosis), and 4) determining if
there is the documentation of a proximate cause or sentinel event
to explain asphyxia.

Concurrent with establishing the above positive lines of
evidence, one needs to eliminate other possible etiologies or
predisposing conditions to establish that perinatal asphyxia is
more probable than not the cause for the child’s/plaintiff’s
condition.

At this point, it is important to remember that not all
asphyxiated infants develop cerebral palsy.42 It is still a subject
of current research what other possible outcomes these children
may have and their frequency. Within the medical-legal realm,
one also needs to emphasize that ascribing asphyxia as a cause of
cerebral palsy does not imply in any way that the obstetrical or
medical care was either deficient or negligent. Furthermore, it
should be noted that the expert witness called upon to establish
the cause of perinatal asphyxia and cerebral palsy should have
the following specific characteristics: 1) familiarity with cerebral
palsy as a symptom complex, 2) familiarity with the causes of
cerebral palsy, 3) familiarity with the care provided to
individuals with cerebral palsy, and 4) familiarity with the
current thinking and the reliable identification and diagnosis of
cases of perinatal asphyxia. Ideally the individual should also be
involved in research at the basic or clinical level pertaining to
either cerebral palsy or perinatal asphyxia.

Once asphyxia is established as the operative etiology, the
next aspect with respect to determining responsibility is
identifying the timing of occurrence. Limitations exist regarding
the precision of such a determination. The major issue is the
timing of the injury with respect to the process of labour and
delivery. This is a necessary prelude to answering the question of
whether obstetrical intervention could have made a difference in
ultimate outcome.

Clues to the timing of asphyxial injury can be searched for.43

Antepartum markers such as decreased fetal movements, a fall-
off in fetal growth parameters, or a nonreactive nonstress test
suggest a more chronic process that predates the process of birth
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and delivery.20 Pathologic examination of the placenta that
documents either chronic insufficiency (e.g. small size, infarct,
accelerated maturation) or infection is increasingly utilized to
specify timing of injury.44 Meconium staining of the placenta or
the infant’s skin or umbilicus requires up to eight hours of
exposure and can be a useful clue if present.45,46 Imaging studies
acutely within the first few days of life that document and follow
the initial, often stereotyped, response to brain injury (i.e.
progressive edema with increase of brain water content, small
ventricles and loss of gray-white matter differentiation) provide
attribution of a perinatal occurrence to asphyxia.34 Alternatively,
if imaging studies document underlying developmental cerebral
anomalies, a chronic predisposing condition can be surmised.

In anticipating attribution of legal responsibility, the cost of
settlement needs to be addressed. This is a process called
“quantum”. The pediatric neurologist has expertise in two
domains relative to this issue that can be offered to legal
representatives and the court. The first is determination of actual
current and future anticipated disability. This determination is a
necessary precondition to a detailed future needs assessment and
associated cost estimation. The formulation of the actual needs
and cost assessment lies outside the expertise of the neurologist
and is best undertaken by a qualified and experienced
rehabilitation specialist.

The basis for disability determination is an independent
medical examination by the expert of the plaintiff involving a
detailed history and physical examination as well as a
comprehensive review of recent relevant assessments carried out
by ancillary specialists (e.g. occupational therapy, physiotherapy,
psychology). The expert provides a description of the
child’s/plaintiff’s current neurologic impairment and functional
limitations in the domains of cognitive, mobility, feeding,
toileting, recreational and activities of daily living skills.

Life expectancy of the child/plaintiff is an important
component of determining the cost of settlement. Studies have
shown that in the population of severely disabled individuals, life
expectancy largely depends on the status of functional skills in
the domains of mobility, feeding and continence.47 These studies
have shown that the underlying etiology (if nonprogressive) or
intercurrent conditions (e.g. epilepsy) contribute relatively little
to prognosis regarding future life expectancy. Thus information
obtained in disability determination is utilized in the life
expectancy estimation.

Utilizing life tables from large population-based samples (e.g.
California Department of Developmental Services) survival
curves and life expectancy estimates that are age and gender-
specific and stratified by functional skills are available in the
literature.47-49 These tables can be used for individual case-
specific life expectancy estimation. Experts need to be
comfortable with the methodology and statistics underlying
these curves. They must also be cognizant of limitations of
inferences drawn from population samples and applied to
individual cases. The trend over time for individuals with severe
disabilities is one of improving life expectancy, reflecting more
home-based care and better supportive medical care.47

CONCLUSION

The pediatric neurologist has the knowledge and skills to
assist and guide litigation concerning disabled individuals

allegedly asphyxiated as newborns. The number of these cases
and their substantial potential cost for settlement poses a
significant challenge to the process of medical-legal litigation.
The conscientious participation of the pediatric neurologist in
these domains of professional expertise is a means to ensure that
decisions ultimately made are indeed more scientifically valid
than those decisions rejected. This is but one mechanism by
which we can be certain that the cause of justice (i.e. correctly
ascertaining and indemnifying liability) for these individuals is
served.
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