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Abstract

Cervical spinal injury is one of the 
most frequent injuries in traffic acci-
dents and is therefore often dealt with 
in the courts in criminal and civil pro-
ceedings. To form an expert opinion 
on cervical spinal injuries, it is, pri-
marily, necessary to acquire complete 
medical records of the injured person, 
including original X-ray images and 
other test results. To determine the 
permanent consequences of injuries or 
previous cervical spinal impairment, it 
is necessary for the injured person to 
undergo a medical examination. Espe-
cially in mild cases of whiplash injury, 
it is necessary to acquire appropriate 
data on the mechanism of injury and 
biomechanical parameters which, for 
traffic accidents, can be obtained from 
experts in the field of traffic accident 
research.    

Izvleček

Poškodbe vratne hrbtenice so ene naj-
pogostejših poškodb pri udeležencih 
v prometnih nesrečah in zato pogo-
sto predmet obravnave na sodiščih v 
kazenskih in pravdnih postopkih. Za 
izdelavo izvedenskega mnenja o po-
škodbah vratne hrbtenice je potrebno 
v prvi vrsti pridobiti celotno poškodo-
vančevo zdravstveno dokumentacijo 
vključno z originalnimi rentgenskimi 
posnetki in izvidi drugih preiskav, pri 
trajnih posledicah poškodb ali pred-
hodnih okvarah vratne hrbtenice pa 
opraviti tudi zdravniški pregled poško-
dovanca. Še posebej pri blagih oblikah 
nihajne poškodbe vratne hrbtenice je 
zelo pomembno pridobiti tudi ustre-
zne podatke o mehanizmu poškodo-
vanja in biomehaničnih parametrih, 
ki jih za prometne nesreče lahko poda 
strokovnjak tehnične stroke s področja 
raziskave prometnih nesreč.    
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INTRODUCTION

Cervical spinal injuries are frequent, especially in road 
traffic accidents. Therefore, such injuries are frequently 
the subject of court proceedings and involve the work 
of medical expert witnesses, because they are a sign of 
traffic accident being caused by negligence. Techno-
logical advances in the manufacture of motor vehicles, 
with an emphasis on safety and protection of drivers 
and passengers from injuries in accidents, mean that 
cervical spinal injuries are becoming milder and the 
usual diagnoses are: neck muscle strain, neck tension 
or cervical spinal sprain. These injuries are undemand-
ing in terms of treatment. However, they are demand-
ing for estimation of the severity of bodily injury, the 
causal link between the traffic accident and the injury, 
and temporary and permanent health consequences 
for the injured, and forming an expert opinion. In mild 
cases of whiplash injury we do not have an appropriate 
objective basis to support the expert opinion. There-
fore, health problems are predominantly of a subjec-
tive nature and unverifiable by clinical examination 
and imaging techniques. More severe cervical spinal 
injuries (e.g. vertebral dislocation, vertebral fracture, 
spinal cord injury, or injury of other neural structures) 
are usually well-defined by imaging and other examina-
tions. They are clearly evident from the course of treat-
ment, potential permanent consequences are tangible, 
and it is possible to confirm them objectively. (1, 2) 
In milder forms of whiplash injury, we cannot always 
objectively confirm the occurrence of injury and any 
health consequences; therefore, we must try and deter-
mine the mechanism of injury. In this regard, expert 
witnesses with research expertise in traffic accidents 
are of great help. They can determine the direction of 
bodily movement of the injured person at the time of 
the traffic accident; the direction of force applied to the 
injured person; the change in velocity of the vehicle in 
which the injured person was travelling; and the effect 
of impact acceleration (usually expressed according to 
g value). These findings best define the probability of 
cervical spinal injuries occurring. (3, 4)

Medical experts do their work in criminal proceed-
ings as well as in civil and other proceedings in accor-

dance with the provisions of Paragraph 1 of Article 
264 of the Criminal Procedure Act. These provisions 
state that, in bodily injuries, experts do their work in 
such way that they examine the injured person, and 
if that is not possible or needed, the injured person is 
examined on the basis of medical documentation or 
other filed data. (5) The work of an expert witness re-
garding bodily injuries is usually done after treatment 
of the injury is complete. Therefore, medical examina-
tion of the injured person is not very revealing, espe-
cially in those with minor injuries that have healed 
without permanent consequences. However, medical 
examination is necessary in cases of permanent conse-
quences and when the injured person has a pre-exist-
ing impairment in the cervical spine or neck. Expert 
opinions are based on appropriate data about a traf-
fic accident and the physical injuries of the injured 
person. These data are most frequently acquired from 
case files and medical records. while the opinion is 
being made, only necessary to be acquired from a per-
sonal physician of the injured and other healthcare 
facilities where the injured has been treated due to 
traffic accident injuries. In minor forms of whiplash 
neck injury in traffic accidents, it is necessary to ob-
tain the opinion of an expert witness with research 
expertise in traffic accidents. (3)

Case file data
To form their expert opinion, expert witnesses review 
case files to acquire information about an event and 
the alleged manner in which the bodily injury oc-
curred. From case files, experts can also acquire infor-
mation on the place and time that the injured person 
sought medical help (e.g. in criminal matters, from a 
physical injury notification). It is appropriate for the 
court to gather all the necessary medical records be-
fore ordering the work of an expert witness. If that 
is not possible, the court should obtain as accurate 
data as possible about the healthcare facilities where 
the injured person was treated, and data aboutthe 
personal physician of the injured person, which fa-
cilitates acquisition of all necessary medical records by 
the expert witness. It is necessary to emphasise that, 
in such a case, the court is, by an order or decision of 
the court, obliged to authorise an expert for the ac-
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quisition of medical records. Upon hearing from the 
injured person in court, an expert can determine any 
health difficulties that the injured person had when 
the injury occurred and potential permanent conse-
quences of the injury. This is important in forming 
expert opinion in civil litigation (restitution) cases. In 
cases of injury in traffic accidents, it is necessary, be-
fore ordering the work of a medical expert witness, to 
acquire appropriate expert opinion from an expert in 
traffic accident research. 

Medical records
It is the duty of every medical expert witness in es-
timating bodily injuries to acquire complete exist-
ing medical records in connection with the traffic 
accident injury, in case such records are not already 
included in a submitted case file. A prerequisite for 
an expert to acquire such records is the appropriate 
authorisation of a court order or court decision to 
appoint an expert. The court should as accurately as 
possible state which medical records an expert should 
obtain and from which providers of healthcare ser-
vices. If a case file does not contain adequate data 
on place of treatment of the injury, an expert is com-
pelled to obtain such data directly from the injured 
person, although one should be aware that such data 
could be incomplete or even misleading in favour of 
the injured person. Medical records of cervical spinal 
injuries generally cover medical reports of outpatient 
examinations, and records of hospital treatment and 
diagnostic testing.   

An expert has no influence on the quality of data 
in medical records and on the scope of completed 
medical examinations, because an expert opinion is 
formed after treatment is completed. For qualitative 
and objective work of an expert witness to be as ac-
curate as possible, anamnestic data are indispensable 
(statements of the injured on his/her health prob-
lems). Physician’s findings from clinical examination 
of the injured person and appropriate scope of diag-
nostic imaging and other procedures are indispens-
able. Among anamnestic data, especially significant 
pieces of information are current health difficulties 
upon seeking medical help, manner and time of inju-

ry, time of beginning of health problems after injury 
and their development until consulting a physician, 
data on potential prior similar injuries, and data on 
potential prior health difficulties with the cervical 
spine. (2, 6) Upon medical examination, physicians 
should record in medical reports any findings regard-
ing potential visible signs of injury that are rare in 
cervical spinal injuries, and mostly limited to pain 
in head and neck posture, tenderness to the touch, 
decreased range of motion of the cervical spine, ten-
sion of erector spinae muscles and other neck mus-
cles, and neurological deficits in the limbs. (1, 6) It is 
necessary to emphasise that stated medical findings 
are not entirely objective, because they are dependent 
on cooperation of the injured person and experience 
of the physician in treatment of cervical spinal inju-
ries. This is especially true for pain and tenderness 
to touch and movement, decreased range of motion, 
muscle tension and neurological deficits. Therefore, 
it is necessary to evaluate them in the context of oth-
er findings when making an expert opinion. Accord-
ing to existing guidelines for the treatment of cervical 
spinal injuries, it is necessary to perform basic radio-
graphic examinations of the cervical spine, including 
plain radiography of the entire cervical spine in two 
projections and targeted open mouth odontoid view. 
With the persistence of difficulties, it is necessary to 
carry out functional studies of the cervical spine dur-
ing forward and backward bending of the head and 
other specialised studies of the cervical spine. (7) In 
suspected cases of severe cervical spinal injuries or 
uncertainties in plain radiographic studies, it is nec-
essary to perform computed tomography of the neck 
and upper thoracic spine. In suspected spinal cord 
injury or severe soft tissue injury, magnetic resonance 
imaging of the cervical spine is also necessary. Upon 
evident neurological impairment of the lower or up-
per limbs during treatment of cervical spinal injury, 
electromyography of the upper or lower extremities 
is done, to determine the extent of impairment of 
individual nerve structures. (6) To form an expert 
opinion, all medical reports of diagnostic imaging 
procedures must be directly reviewed by an expert, 
who must verify the accuracy and objectivity of the 
diagnoses made during treatment.
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Examination of the injured person
Medical examination of minor cervical spinal inju-
ries that heal without any permanent consequences, 
and are entirely healed by the time of forming an 
expert opinion, is of limited value, because it is not 
possible to obtain additional information that could 
be useful in making an expert opinion. However, 
medical examination is urgently needed in all cases 
in which treatment is not finished. It could be that 
either the injury left permanent consequences on 
health condition of the injured or also in such cases 
when there have existed prior chronical health dif-
ficulties with cervical spine in the injured and it is 
their delimitation of health difficulties connected to 
the current injury .

In such cases, the injured person undergoes clini-
cal examination in accordance with the rule that it 
is necessary to clearly distinguish in a medical report 
between objective findings of an examination and 
health difficulties that are stated by the injured per-
son. During such examination, there is an occasional 
need for additional procedures to which the person 
under examination must agree. A court must give 
prior approval for such procedures because they incur 
some expenses and there is also a risk to the person 
under investigation. 

Objectification of bodily injury 
The basic question that an expert must answer in as-
sessing bodily injuries is whether the injured person 
has suffered an injury and what kind of injury it is. 
In cervical spinal injuries, on the basis of complete 
medical records, expert witnesses generally do not 
have major difficulties in the objectification and es-
timation of the severity of injuries, such as fractured 
vertebrae and cervical vertebrae dislocation, ligament 
injury with spinal instability, obvious spinal cord inju-
ries, and injury to other neural structures. Consider-
able difficulties occur in evaluation of milder forms 
of whiplash injury, which are defined in medical re-
cords as neck muscle strain (distensio) or distorsio of 
the cervical spine. The stated injuries are expressed 
predominantly as subjective health difficulties by an 
injured person, and it is impossible to objectify them 

without a completed clinical examination and addi-
tional tests. Upon medical examination, the injured 
person usually reports tingling in the upper limbs, 
neck and occiput and neck stiffness; they may also 
report that the cervical spine, back muscles and head 
motion are tender to the touch. Also tension (spasm) 
of back and other muscles in the cervical area and up-
per part of the spine can be determined. Movements 
of the neck can be reduced by pain and the sense of 
touch can be disrupted in the upper limbs (sensibil-
ity deficits). (2) The stated findings upon clinical ex-
amination are also not entirely objective. Coopera-
tion of the examinee is necessary, which is not always 
guaranteed for various reasons; mostly aspiration of 
financial compensation, and appropriate experience 
of the physician and accuracy upon examination are 
needed. Radiological diagnostic procedures and other 
imaging techniques in cervical spinal injuries gener-
ally do not show alterations, and mostly describe 
straightening of the natural curvature of the cervical 
spine (lordotic straightening), which is a non-specific 
sign of injury. Treatment that is prescribed for minor 
cervical spinal injuries is exclusively symptomatic and 
directed towards reducing health difficulties (e.g. rest, 
analgesic drugs, pain relief with physical therapy, and 
occasionally Schantz collar), over which it is impos-
sible to have appropriate control. The injured may or 
may not comply with treatment, but above all, it is 
not especially burdensome for them, and this is one 
reason why it is not possible to make a conclusion 
about the severity of bodily injury on the basis of pre-
scribed treatment. (2) Some criteria have been devel-
oped worldwide for evaluating the extent of whiplash 
injury of the cervical spine, on the basis of expres-
sion and time of occurrence of described subjective 
or semi-subjective health problems. The best known 
criteria are the Quebec Classification, which divides 
degrees of injury into five categories (WAD 0–IV), 
and Erdman Classification of injuries, which includes 
three degrees of severity.  However, these classifica-
tion schemes cannot confirm with certainty the exis-
tence of minor whiplash cervical spinal injury. (8, 9)

Diagnosis of minor whiplash injury of the cervical 
spine cannot be confirmed with certainty and one 
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cannot objectively estimate the effects of such an 
injury. Therefore, biomechanical analysis of cer-
vical spinal injury is included when such injuries 
are evaluated, especially in traffic accidents where 
mostly minor forms of whiplash injury occur. With 
biomechanical analysis, it is necessary to determine 
the mechanism of injury and establish whether it 
was caused by sudden movement of the head and 
neck, and to determine the amount of force applied 
to the cervical spine. (10) In dealing with traffic 
accidents, the most appropriate predictive factors 
for the occurrence of cervical spinal injury are the 
change in velocity of a vehicle upon impact and ac-
celeration forces on the body of the injured person. 
The direction of the acceleration forces and body 
motion of the injured person in the vehicle during 
collision is also important. (4, 11) All these data 
can only be calculated by expert technical analysis 
of a traffic accident. This is why an expert techni-
cal opinion of all whiplash injuries is a necessary 
precondition for forming a full medical expertise 
of bodily injuries.

Cases from practice

Case 1
The injured AA participated in a traffic accident as a 
driver of private vehicle in collision with another ve-
hicle from the rear. Upon examination by a surgeon 
on the next day, the injured person reported pains in 
the neck, which started ~6 hours after the accident, 
and tingling in both upper limbs. Movements of the 
neck was inhibited by half of the normal range of 
motion in all directions; back and neck muscles were 
severely strained; but in physical neurological exami-
nation, there were no particular abnormalities. X-ray 
of the cervical spine revealed lordotic straightening, 
although there were no other particular abnormali-
ties. A diagnosis of cervical spinal  distorsion was 
made and soft Schantz collar, and symptomatic treat-
ment and physiotherapy were prescribed. Health dif-
ficulties persisted for ~6 weeks, during which time, 
the injured person underwent two follow-up visits 
with a surgeon and five examinations with a person-
al physician. 

In civil proceedings for compensation, an expert opin-
ion from an expert in research of traffic accidents was 
obtained. It was found that there was a minor colli-
sion between the participating vehicles, if such a col-
lision even occurred at all. The change in velocity of 
the vehicle of the injured person was a maximum of 
4.2 km/h and medium acceleration at a maximum 
of 1 g. Upon collision, minor superficial damage to 
the car bumper of the vehicle of the injured person 
may have occurred, but other visible damage on the 
vehicle did not result from the traffic accident.

Review of the personal medical record of the injured 
person showed that he was involved in seven traffic 
accidents in the last 3 years and minor cervical spinal 
injuries were always established (strain of neck mus-
cles, cervical spinal sprain). 

Case 2
BB was involved in a traffic accident as a driver of a 
private vehicle in collision with another vehicle that 
came from behind. Upon examination by a surgeon 
on the next day, BB reported neck pains that began 
~2 hours after the accident. Movements of the neck 
was slightly inhibited in extreme positions; tender-
ness of the spinous process of the cervical vertebra was 
present and back muscles were painful; but neurologi-
cal deficits were not determined. X-ray of the cervical 
spine revealed lordotic straightening, but there were 
no other particular abnormalities. A diagnosis of neck 
muscle strain was made (distensio musculorum colli) 
and symptomatic treatment was prescribed. Health 
difficulties persisted for 3 weeks, and BB was exam-
ined twice by a personal physician.

From the data in the court record, it was evident that 
the traffic accident was a collision between a freight 
vehicle running into the back of the standing private 
vehicle of the injured person in front of an intersec-
tion. There was damage (deformation) to the entire 
rear end of the stationary vehicle and the driver’s seat 
backrest was broken. An expert in traffic accidents 
gave the opinion that the impact speed of the freight 
vehicle was ~35 km/h, but other parameters (change 
in velocity, acceleration effect) were not given.
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DISCUSSION

From the above cases, it is evident that both people 
were injured in traffic accidents as drivers of private 
vehicles upon rear-ended collision with another vehi-
cle. Upon examination by a surgeon on the day after 
the accident, they reported subjective health difficul-
ties associated with the cervical spine. They described 
a limited range of neck motion and tense and painful 
back muscles, which were not entirely objective find-
ings, because they depended on cooperation of the 
examinee. X-ray examinations showed only lordotic 
straightening, which is not a specific sign of cervical 
spinal injury. On the basis of the examination find-
ings, two diagnoses were made of minor whiplash in-
juries and appropriate treatment was prescribed to re-
duce the health difficulties of the injured people. Ac-
cording to present health difficulties, the injury in the 
first case seemed worse than in the second case. On 
the basis of such subjective and semi-subjective health 
problems it is, from a medical viewpoint, impossible 
to confirm with certainty cervical spinal injury and 
objectively evaluate health problems of the injured 
person. However, there is an urgent need to obtain 
additional data on the mechanics of the traffic acci-
dent and the forces exerted on the body of the injured 
person, which requires the cooperation of an expert 
in road traffic research. On the basis of the opinions 
obtained, it was possible to conclude that the injured 
person in the first case could not have experienced 
significant whiplash injuries, especially not with such  
pronounced and prolongated health problems. (12) 
With great probability, it is possible to conclude that 
the health problems were simulated because of a com-
pensation claim, which was confirmed by the number 
of similar traffic accidents and health problems in the 
last 3 years. The impact force in the collision that af-
fected the injured person in the second case was obvi-
ously greater, which may have resulted in whiplash 
injury. The health problems reported by the injured 
person in the second case were realistic in intensity 
as well as duration. This is why the described minor 
form of whiplash injury could be confirmed with high 
probability, as could the accompanying health prob-
lems.

CONCLUSION

The two cases from practice clearly show that, for ex-
pert opinion on the estimation of bodily injuries in 
all cases of minor forms of whiplash injury, it is nec-
essary to obtain, besides adequate data from medical 
records of the injured person, appropriate data on the 
mechanism of the traffic accident. It is also necessary 
for a technical expert to study the biomechanics of 
the injury, because only those data can facilitate ob-
jectification of health problems of the injured person, 
and formation of an objective expert opinion. Experts 
must be aware that they are only assistants of the court 
and should present the dilemmas and limitations in 
forming their expert opinion about the presence and 
severity of injury. They should leave the court to de-
liver a verdict. It is inappropriate for the court to force 
an expert into making factual statements when this is 
not possible due to lack of objective facts and not to 
ignorance of the expert. In such a case, the dilemma 
cannot be resolved by bringing in another expert in 
the same profession, because he/she will have the 
same problems or limitations in forming an expert 
opinion.
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