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Abstract

Low velocity road traffic accidents can produce a wide range of symptoms that are summarised under the term “whiplash-associ-
ated-disorder (WAD). The most common symptoms occur to the neck and the lower back. Recovery should usually take place within 
weeks but can be prolonged. In a medico-legal setting of an orthopaedic clinic, recovery is not seen after 12 months. This changes 
when claimants sustain additional injuries. We included 382 Clients with WAD and 26 Clients with associated injuries (WADplus) 
in a retrospective study and compared the recovery from WAD. WADplus Clients recovered on average in 5 months from their WAD 
symptoms whereas WAD Clients still presented with symptoms at the time of the examination at 10 months. It appears that associ-
ated injuries can be a relevant trigger in the recovery from WAD symptoms.
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Introduction

The most common symptoms in motor vehicle road traffic accidents (RTA) are neck and lower back pain. The mechanism of the 
injury follows an acceleration/deceleration of the spine, which is known as “whiplash injury” and can coincide with a plethora of other 
symptoms. While the trauma is defined as “accident without evidence of injury”, the majority of patients usually recover within weeks. 
However, this appears to be different in a medico- legal setting, as a debatable number of patients start to suffer from ongoing and chronic 
symptoms. To date, many factors have been found that are associated with the chronification of symptoms. The accident circumstances, 
however, with well-established crash parameters do not appear to be relevant for the recovery period [1]. This makes it difficult to achieve 
true prognostic factors for the likelihood of a structural damage or the length of the recovery period. Thus, a multifactorial picture of 
whiplash recovery with medical and non- injury related factors has been accepted [2,3]. The purpose of this retrospective study was to 
determine if additional injuries influence the recovery from “whiplash symptoms”.

Methods

We recruited Clients from our population of RTA victims in a medico-legal setting of an orthopaedic clinic that developed neck symp-
toms as a result of an acceleration/deceleration trauma together with additional injuries. These injuries had to exclude soft tissue injuries 
like abrasions or minor cuts. Symptoms of these additional injuries had to present themselves within a timely appropriate manner, i.e. 
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48 hours after trauma. All Clients were seen and examined by the same orthopaedic consultant. If necessary, further investigations were 
recommended, e.g. imaging or referrals to other non-orthopaedic specialists for further differentiation. A prognosis for each injury was 
either formed at the time of the interview and examination or after the review of additional medical records, especially the recommended 
referrals.

Results

In 337 Clients, 26 fulfilled the criteria of additional injuries (WADplus). They were seen 9,7 months (4 to 14 months) after the initial 
trauma with a final prognosis after 17,3 months (6 to 35 months). The ratio of male: female Clients was equal (13/13 male/female) with 
an average age of 48 years (20 to 87 years). On average, little more female than male Clients were seen (7/9 male/female) with an average 
age of 48 years (20 to 87 years). They sustained a severe impact (14/26) with a heterogeneous accident mechanism. All Clients presented 
with immediate neck pain, and 10 suffered from subsequent lower back pain.

The majority of the clients’ additional injuries affected the upper limbs. At the time of impact, only 2 Clients (2/26) anticipated the 
events and were able to brace themselves on the steering wheel. Injuries involved the shoulder joint in 20% (5/26), elbow in 4% (1/26), 
wrist and hand in 12% (3/26). 16% (4/26) developed impingement symptoms of the shoulder joint, 8% (2/26) injuries to the AC joint, 
one sustained a fracture of the olecranon, 8% (2/26) had involvement of the scapholunate ligament, one Client injuries to the scaphoid, 
and 8% (2/26) an aggravation of thumb OA. One Client sustained rib fractures and one a ligament sprain of her knees. 56% (14/26) of 
the Clients underwent imaging on primary assessment. 32% (8/26) required further specific investigations (2 X-rays, 7 MRI scans, 1 
Ultrasound).

At the time of the examination, symptoms of the additional injuries persisted in 36% of the Clients (9/26). Resolution from neck symp-
toms had been achieved after 5 months (1 to 13 months) and from lower back pain after 5,8 months (1 to 13 months).

32% (8/26) of the Clients recovered from their additional injury within 14 months after trauma (6 to 30 months). In those, neck symp-
toms had resolved within one month.

Discussion

Evidence suggests that up to 50% of acutely injured people with WAD can fail to fully recover [4] from their accident, with approxi-
mately 25% demonstrating a markedly complex clinical picture including higher levels of neck-related interference [5,6] higher levels of 
reported pain intensity, muscle composition changes, sensory and motor disturbances, and muscle weakness.

Some prognostic factors with consistency across studies were identified being a risk for poor recovery. These include pain and/or 
disability levels, restricted neck movements, cold and mechanical hyperalgesia. Socioeconomic factors include pre-injury work status, 
job satisfaction or social status. Also, there are a number of psychological factors that include little recovery expectations or beliefs, post-
traumatic stress symptoms, higher anxiety and depression [7] and pain catastrophising.

Established crash parameters were not associated with the heterogeneity of whiplash injury recovery.

There is an influence of compensation on recovery rates with poorer outcomes if litigation is involved [8,9] or if compensation can be 
expected. Although studies may be biased, these findings apply to the outcome after treatment of different health issues alike [10-14]. This 
appears to be in contrast with other studies that conclude that, although claim settlement is the intervention of interest and neck pain at 
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24 months is the outcome of interest, by removing the financial incentive to over-report symptoms no effect on self-reported neck pain 
in a fault-based compensation scheme can be observed [15,16]. This does not imply that the Client stops suffering as soon as a verdict 
has been achieved. Spearing (2012)1 also argued that there is a potential for reverse causality bias. Although it is commonly believed that 
claiming compensation leads to worse recovery, it is also possible that poor recovery may lead to compensation claims.

Bearing these aspects in mind, the complexity of the WAD becomes evident and suggests that there is a role for both medical and 
non-injury related factors [3]. All these considerations apply to those Clients that have developed chronicity in their symptoms. The 
orthopaedic medico-legal expert will usually see Clients with persisting WAD symptoms after RTAs that do not recover in line with the 
recommendations of a previous expert. In our Clinic, Clients are usually seen after 10 months following their injury.

The ratio of male to female Clients is almost equal with an average age of 42 years (20 to 83 years). The majority of the Clients suffers 
from neck pain (220/337) and a considerate number of both neck and lower back symptoms (117/337) mainly as a result of a rear shunt 
(197/337). Frontal and side crashes occurred equally frequent.

Following Carroll (2009) it can be accepted that the Clients in a medico-legal setting may represent the remaining 50% that fall under 
the 12 months of unresolved symptoms. In our population of a medico-legal clinic, we have identified a subgroup of Clients (WADplus) 
that follow a different recovery from WAD symptoms than the rest of the Clients. The accident mechanism in the WADplus group in com-
mon was as heterogeneous as in the WAD group and without preference in impact direction. The only difference was that WADplus Clients 
sustained at least one additional injury the symptoms of which persisted to the date of the examination. It was remarkable that, by the 
time of the examination, their WAD symptoms had already settled.

The time of recovery from WAD symptoms in the WADplus group was on average 5 months for neck symptoms and 5,8 months for 
lower back symptoms. For the medical expert, the time for recovery would appear more reasonable than ongoing symptoms beyond 12 
months. The additional injuries from the WADplus Clients occurred mainly to the upper limb(s). Their injuries turned out to be significant 
enough to outlast the WAD symptoms. On average, their pain level was 6/10 VAS and relevant enough to determine the prognosis of the 
Client’s recovery.

A structural damage occurred in 12% of all cases whilst the majority of “injuries” was either an aggravation of symptoms from a pre-
dating condition or a minor soft tissue damage. But the impact on the Client could not be less significant. For the examiner, it appeared as 
if the additional injury had become dominant or “the leading injury” by suppressing the concomitant WAD symptoms.

Recent studies [17] have refuted the thesis that there are body region specific differences in sensory processing, which would explain 
different chronicity rates between spinal and peripheral sites. Quevedo [18] found that locally mediated inhibitory processes contribute 
substantially to interactions among afferent inputs from noxious stimuli. It helped to understand that there is a balance between inhibito-
ry processes and facilitatory interactions, which shape the processing of afferent nociceptive information and the subsequent perceptual 
experience. But there are also central modulators of pain perception, i.e. the periaqueductal gray [19]. The latter one consists of two major 
descending pathways that involve the rostral ventromedial medulla and the locus coeruleus. They propagate by norepinephrine with an 
antinociceptive effect in the dorsal horn [20,21] and serotonine, which is considered the key endogenous modulator of pain, constituting 
a primary target for supraspinal opioid analgesia [22]. The periaqueductal gray can stimulate inhibitory signals to c-fiber pain afferents 
[23]. Specific serotonin receptors have been implicated for their antinociceptive effects in the PAG, including 5-HT [24].
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In this process of pain perception, information is processed with a certain hierarchy and can be inhibited for the sake of the discrimi-
nation of pain stimuli. Known as “lateral inhibition”, it is a common neurocomputational function and may occur at multiple levels of the 
nociceptive neuraxis, ranging from the spinal cord, to thalamus, to SI, and beyond. Spinal cord nociceptive neurons have long been known 
to have large inhibitory surround receptive fields [25]. These inhibitory fields may occupy nearly the entire body outside of the excitatory 
zone. However, such large fields would be predicted to exert nearly equal influence on stimuli that were in close proximity as well as those 
that were widely separated. Thus, these large inhibitory surrounds may account for the sub-additive excitation produced by stimuli that 
lie far apart [26].

During stimulation from various fields, it suppresses input arising from other areas to enhance single point localisation to equal or 
exceed that predicted by receptive field organization [27-30]. As such, it keeps pain localised to a given distribution. This helps to explain 
why symptoms from different areas are not perceived or to a lesser extent.

And finally, pain perception can be modulated by negative emotional states [31], anticipation or expectation of pain [32] even in the 
absence of a physical pain stimulus or through cognitive modulation of pain by attention [33].

This would help to understand why Clients with a “leading injury” do not develop chronification of WAD symptoms as they get sup-
pressed by a “relevant” injury. Their relevance for the restrictions in the Client’s activities of daily living may be minor than, for example, 
the loss of upper limb function. In the hierarchy of relevance, the signals from the WAD symptoms may simply get lost.

Conclusion

Whiplash associated symptoms following low velocity road traffic accident can present to the expert with a slow recovery. However, 
when associated with additional and more relevant injuries, they show a quicker resolution. It can be assumed that this is due to an inhibi-
tion of pain symptoms in the complex pain process.

Limitations

This study has limitations. It only includes patients in medico-legal proceedings, which may not truly reflect the general population.
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