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a b s t r a c t

Whiplash injury medico-legal reporting has traditionally been focused upon identifying restrictions in
range of motion and identifying the presence of tender areas in the cervical spine in an effort both to
diagnose the condition and to offer a prognosis. There have been considerable advances in this field over
the last decade however that calls into question such a diminutive approach. This paper reviews the
contemporary evidence base for the medico-legal assessment of whiplash injury and identifies a body of
literature that strongly implicates a Claimant’s physiological and psychological stress response as a key
medico-legal marker in predicting prognosis following whiplash injury.

� 2014 Elsevier Ltd and Faculty of Forensic and Legal Medicine. All rights reserved.

1. Introduction

Variously described as a ‘medico-legal illusion’1 and a ‘man-
made illness’2 whiplash remains a controversial topic, with nearly
500,000 claims per annum in the UK alone in 2012e13 and an
estimated annual cost to the UK of £3 billion.3 Costs in the United
States have been described as, ‘staggering’ at US$230 billion per
annum.4

A standardwhiplash injurymedico-legal report often consists of
a review of the Claimant’s history, an examination of the range of
motion and the presence of tender areas in the neck region. In the
last few years however there has been considerable progress in this
field that challenges this approach. Also, whilst the diagnostic
challenges that exist for the medical expert have been well docu-
mented5 there have been few contributions to the medico-legal
literature regarding prognostication following whiplash injury.
This is somewhat surprising when one considers that whiplash
appears to be characterised by a slow recovery: at one year post-
injury 50%6; at two to three years 20%7; and at four years eight
percent will still be experiencing symptoms, a figure the latter
author termed a, ‘significant minority’.8 Some authors have pre-
sented evidence suggesting that most recovery, if it occurs, takes
place within the initial three months following the injury, with a
plateau in recovery after this time.9 These data exist in stark
contrast to recent evidence from the UK that reported only six

percent of whiplash injury Claimants were given a prognosis
greater than 12 months.5

That whiplash injury can lead to longer term problems is also
supported by retrospective studies: sustaining a whiplash injury is
the strongest aetiological risk factor for neck pain, tripling the
chances of future neck pain long after litigation has completed.10

Amongst those at high risk of poor recovery, attempts to prevent
transition from the acute to the chronic stage of the condition11e13

or reverse chronicity once established14,15 are largely unsuccessful.
The aim of this paper is to review the evidence base for the

medico-legal assessment of whiplash injury. The emphasis will be
placed upon identifying those Claimants at risk of poor recovery by
reviewing the subjective assessment of whiplash injury (crash
related factors, pain, disability, dizziness and psychological distur-
bance) and those ‘objective’ tests (probably more accurately
described as ‘psychophysical’ tests) that can be performed easily in
the medico-legal setting. As the term ‘whiplash’ as a diagnosis is
non-descriptive, in this paper ‘whiplash injury’ refers both to the
symptoms that arise following the whiplash mechanism of injury
and the mechanism of injury itself.

2. Prognosis: can knowledge of pathology help?

There exist a plethora of animal, human cadaver and computer
simulation studies that have identified the cervical spine facet
joints,16,17 intervertebral discs and ligaments,18e20 muscles,21e23

dorsal root ganglia24,25 and vertebral artery26,27 as being suscepti-
ble to injury during the whiplash mechanism, with the majority of
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the experimental evidence implicating the facet joint e and most
probably the facet joint capsule e as a primary cause of symptoms
following whiplash injury. Clinical studies demonstrating signifi-
cant pain relief in chronic neck pain cohorts following nerve blocks
or radiofrequency neurotomy lend support to this view.28 The
experimental evidence is compelling for facet joint injury following
whiplash.

In vivo studies of pathology following whiplash injury are his-
torically poorly represented in the literature,29 and they have not
been without their critics.30 Freeman and colleagues31 demon-
strated in a high quality study ‘substantial neuroradiographic dif-
ferences’ in the frequency of cerebellar tonsillar ectopia (CTE or
Chiari malformation) between 1195 subjects with neck pain, with
and without a recent history of motor vehicle related crash trauma.
Indeed the authors concluded by criticising prior research on psy-
chosocial causes of chronic pain following whiplash for failing to
account for a possible neuropathologic basis for the symptoms. A
recent investigationwithin 48 h of the injury and using a turbo STIR
sequence on a sample of subjects e a proportion demonstrating no
objective signs (i.e. Quebec Grade I) e documented occult fractures
and bone contusions of vertebral bodies and strains, tears, hae-
matomas and perimuscular fluid in muscle.32 Muscle damage has
also been demonstrated in the acute stage of injury using diag-
nostic ultrasound scanning33 and there has been anecdotal surgical
evidence of muscle rupture, facet joint capsule rupture and liga-
ment sprain.34

In the absence of CTE/Chiari-type symptoms1 then, the majority
of Claimants’ will have no precise injury that can be linked to the
symptoms, using currently available technology. Indeed, the ma-
jority of the injuries arising from cadaver and animal models
cannot be identified by clinically available diagnostic modalities.
The prospect of imaging devices with higher resolution may pro-
vide a link between tissue injury and outcome in the future, but for
the present time we must rely on the clinical history and exami-
nation to provide a window upon the Claimant’s prognosis.

3. Prognosis: history and clinical examination

3.1. Pre-injury status

The prognostic role of pre-injury neck pain remains unclear6

and those reviews that have demonstrated an effect for the pres-
ence of pre-injury neck pain have described it as, ‘small but sig-
nificant’.35 The effect size for history of headache suggests no
significant risk of persistent problems.35 Carroll et al.6 found, ‘no
scientifically admissible’ studies which addressed the impact of
disc degeneration on recovery from whiplash injury and a more
recent one year prospective study demonstrated that pre-existing
degeneration on magnetic resonance imaging (MRI) was not
associated with prognosis.36

3.2. Demographic variables

The evidence varies on the role of age and gender as a prognostic
factor for recovery following whiplash injury, however in those
reviews that have identified older age and gender as prognostic for
poor recovery, the effects are negligible to modest,6,35 with the
prognosis for females being slightly worse (female OR ¼ 1.64).35

Having less than post-secondary education has been associated
with poor prognosis.35 Additionally the relationship between

compensation-related factors, symptoms and outcome is currently
unclear37 due in part to what Spearing38 has termed ‘reverse
causation bias’ i.e. the likelihood that poor health influences the
decision to pursue compensation.

3.3. Crash related factors

Crash related factors include collision direction, use and type of
head restraints, speed of impact, awareness of collision, position in
seat and whether the person’s head was turned at the time of the
accident. Whilst experimental data has suggested that having a
rotated neck position at the time of impact doubles the strain
through the facet capsule,39,40 clinically orientated systematic re-
views have identified few crash related factors that have predictive
utility.

Carroll et al.6 concluded there was no association between crash
related factors and outcome, except for a modest effect for those
injured while driving a vehicle fittedwith a tow bar having a poorer
prognosis. Not wearing a seat belt at the time of the collision ap-
pears to lead to a two-fold increase in the risk of developing
whiplash related pain and disability at 12 month follow up.41

Sterling makes the interesting point that this factor (‘I was not
wearing my seatbelt’) is likely to be under reported in jurisdictions
where compulsory seat belt use is legislated, so the risk associated
with this factor may be even higher.4 More recently Walton et al.35

utilising rigorous inclusion criteria in a systematic review and
meta-analysis concluded that parameters of the collision show no
predictive ability in identifying risk of poor outcome. Variables with
strong evidence of no effect include, ‘unprepared for collision,’ no
head restraint in use and vehicle stationary when hit.41

In an attempt to explain the lack of evidence, some authors have
noted that crash related factors rely heavily upon the self-report of
the Claimant making them highly susceptible to both recall bias
and desirability bias (secondary motive influencing reports).35

3.4. Presenting signs and symptoms

Initial post injury pain intensity, number and severity of injury
related symptoms and the presence of radicular signs or symptoms
appear to be substantial predictors of recovery.6,35,41 Walton et al.35

recently found a six-fold increase in risk of persistent pain or
disability at follow up in those complaining of high neck pain in-
tensity (defined as a score of six out of ten on a Visual Analogue
Scale or VAS). Self-reported headache at inception is associated
with a significant increase in the risk of reporting persistent
problems at follow-up and reports of low back pain also demon-
strate a small but significant risk for persistent problems.35 In one
cohort, 30% of acute whiplash patients presented with a neuro-
pathic pain component, as measured by the Leeds Assessment of
Neuropathic Symptoms and Signs pain scale (S-LANSS)42; a score of
�12 on this scale predicted poor recovery.

The most commonly used measure of disability in whiplash is
the Neck Disability Index (NDI)43 The NDI is a 10-item question-
naire that allows scoring of activities of daily living pertaining to the
neck region from 0 to 5. The scores are summed to give a total of 50
or multiplied by 2 to give a percentage score. Scores on this in-
strument are predictive of poor recovery: 30% or higher in one
meta-analysis.35 In a more recent study designed to establish a
clinical prediction rule for use following whiplash injury a score of
�40% predicted chronic moderate/severe disability with a score
�32% predicting recovery.44 The latter study also included age and
a measure of post-traumatic stress response in the clinical predic-
tion rule and this is discussed below.

Dizziness appears to be a common yet overlooked symptom
following whiplash injury. In one cohort of whiplash injuries as

1 History of whiplash mechanism of injury and persisting suboccipital headache
in combination with headache worsened by cough or bilateral sensory or motor
deficits in the upper extremities.31
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