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Abstract 
Accord ing to data from the reg i stry ma inta ined by the Dan i s h  
Nat ional Health Serv ice ( Sundheds styr e l s en )  a l ittle more than 
200 persons are hospital i z ed annua l l y  in Denmark because of c er­
vical spine inj uries susta ined in road traf f i c  acc ident s .  Expe­
r i ences from the Odense Univer s ity Hospital show that not a l l  
inj ur i e s  a r e  r eported t o  t h e  national r eg i stry . Accord i ng t o  the 
hospital reg i s trations an est imate of 3 8 5  road tra f f i c  acc ident 
v i c t ims with c ervical spine les ions should be hospita l i z ed in 
Denmark annua l l y  and another l o5o should be treated as outpa­
t ients . 6 7 . 1 % of the victims were front - seat car r ider s . The ro­
le of the c l a s s ical whiplash i n j ury is stressed by the fact that 
4 6 . 5 % of the pat i ents with c erv ical spine lesions had been in­
volved i n  rear- end col l i sions in opp o s ition to 5 . 2 % of the per­
sons inj ured i n  a l l  reg i s tered car co l l i sions in Denmark in 1 9 7 9 . 

Although mo st inj ur ies to the neck were graded a s  A I S  1 a fol­
low-up inve s t igation showed that even patients with t h i s  l e s ion 
only had l o ng la sting compl a i nt s .  

Introduction 
The purpose of t h i s  paper i s  to g ive a pi cture of the med i c a l  
and social consequences and the epidemiology of l i f  e - threate­
n i ng as wel l  as minor cervi cal spine i n j uries in an effort to 
provide a ba s i s  for a future cost-benef it ana l y s i s  of mandatory 
automobile headr e s t s  in Denmark . 

Mater i a l  and methods 
In th i s  mater i a l  a cervical spine inj ury is def ined a s  a fracture , 
a d i sloca t i o n ,  a medul lary or c ervical nerve-root l e sion as wel l 
a s  an acute s tra i n .  The material corresponds to the descr iption 
of cervical spine l esions i n  the . 1 98 0  edit ion of the Abbr eviated 
Inj ury Scale ( A I S )  page 4 9  ( 1 ) except that l e s ions to the trunk 
or brachial plexus are not included . 

The Dan i s h  Nat ional Hea l tD Servi c e  ma intains a reg i ster of a l l  
pat ients admitted to hospital i n  the country . From t h i s  reg i s ter 
informat ion concer n i ng the t ime and place of adm i s sion a s  well 
as d iagno s i s  ( N- and E-d iagno s i s )  have been coll ected for a l l  
pat i ents w i t h  a cervical spine l e s ion hospita l iz ed i n  1 9 7 8  and 
1 9 7 9 . 

At the Odense Unive r s ity Hospital a l l  l e s ions acqu ired i n  traf­
f i c  acc idents are categor i z ed accord ing to the AIS sca l e , and a 
special registration form i s  f i l l ed i n  for every per son i n j ured 
in a road tra f f i c  acc ident . These spec ial forms as wel l  as the 
pat ient ca se papers for each pat ient w ith an AIS- score for neck 
l es ion acquired in a road traff ic acc ident in 1 9 7 8 -1 9 80 have 
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been analyz ed . Each of the 1 8 3  pat ients s t i l l  a l ive received a 
ques t ionnaire in Apr i l  1 9 8 1  in order to obta i n  i n f ormat ion con­
cerning medical and soc ial consequences of the inj ury a s  wel l a s  
further informat ion concerning the acc ident , i n  part icular the 
d irection of impact and the use of headrest . 1 5 1  ( 8 2 . 5 % )  r espon­
ded to the que s t i onna ire . 

Results 

Epidemiology 

In Denmark ( 5 . 1  m i l l ion inhabitant s )  a cervical spine l e s i o n  has 
been registered i n  1 4 6 5  patients ho spita l i zed a f ter 1 4 6 9  a c c i ­
dents in the two-year periode 1 9 7 8 - 1 9 7 9  according t o  data from 
the national hea lth regi s try . 

E-d iagno ses have been reg istered for 1 2o7 out of 1 4 6 9  ( 8 2 . 2 % )  
and 6 3 1  had been cla s s i f ied as tra f f i c  acc ident s ,  1 1  of which 
happened away from publ i c  road s .  1 9  hospit a l i za t ions were due to 
sequelae . The mater ial compr i s es the rema i n ing 601 road traf f i c  
accident s ,  where 3 persons have been inj ured twice . 

Tab l e  1 · shows the d i stribution of the inj ured accord i ng to mode 
of transportat ion . Almo s t  50% of the inj ured wer e car drivers and 
2 5 %  car pas senger s .  The data does not separate front- and back­
seat pas senger s .  

For car r iders and pa s s enger s the i n j u r i e s  susta ined can be 
subd ivided as shown in table 2 .  2 6 7  patients had been ho spita l i ­
z ed because of their c ervical spine l e s ion alone and 1 67 patients 
may have been hospita l i zed because of other l e s ions . Apart from 
2 8  pat ients with acute stra i n  a l l  pa t i ents had more ser ious cer ­
vical spine les ions which needed hospital treatment . 

In the Odense Univer s ity Ho spi tal approximately 3 . ooo persons 
inj ured in road traff ic acc idents wer e  treated per year in 1 97 8 -
1 9 80 ( 3 . 2 2 5 ,  3 . o9 5  and 3 . 00 8  respec tively) .  

An A I S - score for the nec� region wa s regi stered in 2 2 8  patients 
in the same per iod of t ime , 1 9 4  of the se had a cervical spine 
l e s i on . 

The d i stribution of road traff i c  acc ident v i c t ims with l e s ions 
to the cervical spine accord ing to mode of tra nsportat ion i s  
shown i n  table l ,  and table 3 shows the age and sex d i str ibut ion . 
In the age group lo - 1 9  years the ma j or ity o f  pat ients were be­
tween 1 5  and 1 9  years old ( 2 6  men and lo women ) . 

Headrests are seldom used on the rearseat . Informat ion on d i ­
rect ion o f  impact and u s e  of headrest was ther ef ore ana l y z ed on­
ly for 1 30 front seat r iders in car s ( ta b l e  4 ) . 

Most impacts have been from the rear-end ( 4 6 . 1 % of the ca ses 
where the d irection of impact is known ) and approximately 3 2 %  of 
the total number of inj ured u sed a headrest . 

Accord i ng to pol ice reg i strations of car acc idents i n  Denmark 
i n  1 9 7 9  ( 2 ) only 6 . 2% were rear -end col l i s ions . In the same year 
the pol i ce reg i strations show that only 5 . 2 % of the total number 
of inj ured were i n j ured in this type of coll i s ion . 
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Med i cal and soc i al conseguences 

Table 5 show s ,  that 52 out of 1 9 4  inj ured reg i stered a t  the Oden­
se Univers ity Hospi tal were admitted for treatment . Eleven out of 
the 5 2  had a c ervi cal spine l e s i on onl y .  4 1  had other l e s ions a s  
we l l  - i n  3 2  cases l e s i ons that were cons i dered more serious than 
the cervical spine l e s ion,  whereas the c e rv i cal spine l e s ion wa s 
the mo st ser ious l e s ion in 2 cases . Nine wer e  dead on arr ival and 
another 2 died in hospital during the f ir s t  two days . 

Far the most c ervi ca l  spine les ions were graded a s  A I S  l ( table 
l ) . In tab l e  7 the AIS-score for c e rv i c a l  spine les i on s  as wel l 
a s  the highest AIS- s core for any other l e s i on i s  shown . The table 
shows tha t  no v i c t im with an AIS of 5 or 6 survived the a c c i dent . 
Out of 1 1  fata l it i e s  the cervical spine l e s ion was the l eading 
cause of death in one case and contr ibutory cause in two c a se s . 
The f i rst case wa s a n  old man on a b icyc l e  hit by a car . He was 
the only vi ctim with a tetra- or parapl e g i a ,  and he died a few 
hour s a f ter the a c c i dent . 

7 2  out o f  1 5 1  who r esponded to the quest ionnaire had to go on 
s i ck- leave after the acc ident ( table 8 )  and of these 3 were s t i l l  
unable to work at the . t ime o f  the f o l low-up invest igat i on 9 ,  1 8  
and 3 o  months after the acc iden t .  In 6 5  cases the incapac itat ion 
was due to or par t l y  due to the c e rv i c a l  spine l e s i o n .  3 had to 
change occupat i on because of the inj u r i e s  they susta ined,  2 be­
cause of a c ervical root avul s ion acquired in a motorcyk l e  acc i ­
dent and one because o f  sequelae after a head i n j ury . 

Be fore the acc ident 1 3  had complaints from the nec k .  After the 
a c c i dent 4o comp l a i ned of tenden c i e s  to neck-pa in and 2 2  com­
pla ined of reduced movement of the nec k .  1 8  compla ined of l ight 
paraeste s i a  in the extremi t ie s .  

The extend o f  t ime from the a c c i dent unt i l  the pat ients were 
free of symptoms is shown in table 9 .  

8 7  pat i ents had a c ervi c a l  spine l e s i on only ( 8 1  with A I S  l ,  
4 w i th A I S  2 and 2 w ith AIS 3 ) . 1 5  pat ients with A I S  l d i d  not 
r e spond to the que s t ionnaire . The extend of abscense from work 
for the rema ining 7 2  is shown in table 8 ,  a nd the extend of t ime 
from the acc ident u n t i l  the patients were free of symptoms in 
table 9 .  Although o n l y  13 stated they s t i l l  were not free of 
s ymptoms , another 13 having had a period without symptoms stated 
to have one or more neck-complaints at the follow-up . Onl y lo 
out of the 72 had complaints before the acc i den t .  

D i s c u s s ion 

Among others serious spine i n j u r i e s  have been ana lyzed by Kraus 
et a l . ( 3 ) . C l oward ( 4 )  states tha t eve n . minor inj ury to the 
c e rv i ca l  spine may result in long - l a s t i ng symptoms , a nd t h i s  i s  
in accordance with our result s .  

Tsuchihashi e t  a l . ( 5 ) found that the body reg ion most frequent­
ly inj ured in automo bi l e  a c c i dents was the neck , but that 9 9 . 1 % 
of the neck inj ur i e s  were graded AIS 1 .  In our mater ial 8 7 . 1 % of 
the neck inj u r i e s  from the tota l amount of tra f f i c  a c c ident s were 
grad ed as AIS l ,  and 8 1 . 2 % of those acqu ired in automo b i l e  acc i -
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dents were graded a s  AIS 1 .  
Our proportion of v i c t ims of rear-end · car c ol l i s ions ( 4 6 . 5 % )  

stress the ro l e  o f  the c l a s s ical whip- lash inj ury . 
I nvest igations ba sed on autop s i e s  of persons k i l l ed i n  a c c i ­

dents show a high proportion o f  fatal a s  wel l  a s  non-fata l c e r ­
vical spine inj ur i e s  ( 6 ) . Autops i e s  a r e  not done i n  a l l  c a s e s  
(only 6 out o f  1 1  fata l it i es were autops ied i n  our study) , and 

some cerv i cal spine inj ur i e s  w i l l  not be r eg i s t ered . 
According to data from the national regi stry a l it t l e  mor e than 

200 persons out of a popu l a t ion of 5 . 1  m i l l ion are ho spital i z ed 
each year with c ervi c a l  spine inj ur i e s  susta ined i n  a road traf­
fic a c c i dent . However of 5 2  cerv ical l e s ions registered by the 
Odense Univer s i ty Hospital only 1 7  were retrieved from the nat i o ­
nal hea lth r e g i s try presumably becau s e  they have been cons idered 
u n important in the normal procedures of c l a s s i f  icat ion ba s ed on 
the hospital pat i ents forms . 

The Odense Univers i ty Hospital serves 4 . 5 % of the total Dan i s h  
populatio n .  As suming the area i s  repre s entative for the country 
an annua l number of approx imately 3 8 5  c ervi c a l  spine i n j ur i e s  
a cquired i n  road traff i c  acc idents c a n  be est imated t o  b e  ho s p i ­
ta l i zed i n  Denmark , a nd another approximat e l y  lo5o c a n  be e s t ima­
t ed as outpatient s ,  - 6 7 . 1 % of these w i l l  be e ither dr ivers or 
front-sea t  pa ss enger s in car s .  
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Tab l e  1 .  D i str ibut ion accord ing to mode o f  transportation o f  
road tra f f i c  acc ident v i c t ims who suffered l e s i ons t o  the c ervi ­
c a l  spine and who were admitted t o  ho spita l in Denmark 1 97 8 - 1 9 7 9  
or treated at the Odense University Hospital 1 9 7 8 - 1 98 0 .  

Mode of transportation 

Car driver ( trucks and 
b u s e s  included) 

Car pas s enger ( trucks 
a nd buses included)  

MC/moped dr iver 

MC/moped pas senger 

Person on tractor 

B i cyc l i s t  

Pede, str ian 

Other 

Tota l 

Admitted to 
hospital in 
Denmark 

Treated at the 
Odense Univer s ity 
Hospital 

Number in % Number i n  % 

27 5 

1 5 9 

5 7  

1 5  

2 

3 7  

2 8  

2 8  

601 

4 5 . 7  9 3  

2 6 . 4  4 7  

9 . 5  1 4  

2 . 5  1 

o . 3  1 

6 . 2  3 3  

4 . 7  3 

4 .  7 2 

l oo . o  1 9 4  

48 . o  

2 4 . 2  

7 .  2 

o . 5  

o . 5  

1 7 . o  

1 . 6  

l . o  

loo . o  

Tab l e  2 .  Cervical i n j ur i e s  susta ined by 4 3 4  card r ivers and pas s en­
g er s  admitted to hospital in Denmark 1 9 7 8 - 1 9 7 9  with a c ervical 
spine inj ury a f t er a road tra f f i c  acc ident . 

Cerv ic a l  spine l e s ion Drivers Pas senger s Total 

Fracture 1 7 5  1 1 3  2 8 8  
D i s l ocat ion 4 2  2 o  6 2  
D i s k  rupture 1 1 2 
Acut e strain 54 2 3  7 7  
Medul l ary l esion 4 1  3 1  7 2  
Nerve root les ion 2 4 6 

Number of l e s ions 3 1 5  1 9 2  5o7 

Number of patients 27 5 1 5 9  4 3 4  

5 3  



Tabl e  3 .  D i str ibut ion according to age and s ex of 1 9 4  pat i ents 
treated at the Odense Univers ity Hospi t a l  for c ervi c a l  spine in­
j ur i e s  a f ter road tra f f ic acc idents in 1 9 7 8 -1 9 80 . 

Age Men Warnen Total 

0 - 9 3 2 5 
l o - 1 9  3 2  1 4  4 6  
2o- 29 21 3o 5 1  
3 o - 3 9  1 6  2 2  3 8  
4 o - 4 9  9 1 1  2 o  
5 o - 5 9  5 lo 1 5  
6 0 - 6 9  1 2  2 1 4  
7 o - 7 9  2 3 5 

Mean 2 9 . 5  3 2 . 8  3 1 . 1  

Range 4- 7 2 5 - 7 8  

Tabl e  4 .  Direction o f  impact and u s e  of headrest for drivers 
and front- s ea t  pass engers inj ured in car s .  

Direction of 
impact 

Frontal 
Rear end 
From s ide 
Other 
Unknown 

Total 

54 

U s e  

yes 

9 
lo 
1 2  

0 
1 

3 2  

of headrest Total number of 

no unknown inj ured 

1 7  8 3 4  
3 5  8 5 3  
1 2  0 2 4  

3 1 4 
3 1 1  1 5  

7o 2 8  1 3 0  



Tabl e  5 .  Cou r s e  of treatment for 1 9 4  pat i ents treated at the 
Odense Univers ity Ho spital for c erv i c a l  spine l e s ions after 
road t r a f f i c  acc idents in 1 9 7 8 - 1 9 8 0 . 

Cours e  of treatment Number In % 

De ad on arrival 9 4 . 6  
Admitted 5 2 .  2 6 . 8  
Ref erred to ambul atory 
tr eatment 3 1 .  6 
Ref erred to family 
phys i c ian 8 4 . 1  
Di scharged 1 2 2  6 2 . 9  

Total 1 9 4  loo . o  

Tabl e  6 .  D i st r ibution of A I S  in 1 9 4  pat ients treated for cer­
v i ca l  spine l e s ions . 

AIS-score 

1 
2 
3 
4 
5 
6 

Total 

Number of pat ients 

1 6 9  
9 
9 
1 
4 
2 

1 9 4  

Perc entage o f  pa t ient s 

8 7 . 2  
4 . 6  
4 . 6  
o . 5  
2 . 1  
l . o 

loo . o  
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Tab l e  7 .  Distr ibut ion of AIS- score for cervical spine l e s ions 
and highest AIS- score for other l es ions compar ed to the d i stri ­
bution according to mode of transportation i n  1 9 4  pat ients trea­
ted a t  the Odense Univers ity Hospital for inj ury i n  the c ervical 
spine after r oad traffic acc ident in 1 9 7 8 - 1 9 8 0 . 

--·-----------------------------------

AI S-score Front seat Other Total number 
c erv i - other car r iders 
cal l e s i on 
spine 

1 '/. 6 9  1 2  8 1  
1 1 3 7 2 4  6 1  
1 2 7 1 3  2 o  
1 3 1 2 3 
1 4 0 1 1 
1 5 0 ( 2 )  ( 2 )  
2 ·;. 3 1 4 
2 1 3 0 3 
2 2 2 0 2 
2 5 0 ( 1 )  ( 1 )  
3 /. 2 0 2 
3 1 2 1 3 
3 2 1 1 2 
3 3 0 1 1 
3 6 0 ( 1 )  ( 1 )  
4 6 ( 1 )  0 ( 1 )  
5 2 0 ( 1 )  ( 1 )  
5 5 0 ( 1 )  ( 1 )  
5 6 0 ( 2 )  ( 2 )  
6 3 ( 1 )  0 ( 1 )  
6 5 ( 1 )  0 ( 1 )  

Total number 1 3 0  6 4  1 9 4  

Number o f  fata l i t i e s  3 8 1 1  

Fata l it i e s  shown with ) . 
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Table 8 .  D i s tr i bution of duration of abscense from work for pa­
t i ents treated at the Odense Un iver s ity Hospital 1 97 8 - 1 9 8 0  for 
c ervical spine i n j ur ies acqu ired i n  road traf f i c  acc ident s . 

Period of abscense 
f rom work 

No abscense 

1 - 7  days 
- 2  weeks 
- 3  weeks 
-4 weeks 
- 2  months 
- 3  months 
-4 months 
- 5  months 
- 6  months 

6 - months 

Unemployed 

No an swer ( 1 1  dead ) 

Total 

All 8 7  pat i ents with a c ervical 
1 9 4  spine l e s ion only 
pat ients 

AIS 1 AIS 2 AIS 3 

3 5  

2 9  
1 5  
1 1  

4 
4 
3 
0 
1 
1 
4 

4 o  

4 7  

1 9 4  

2 7  

1 3  
4 
3 
2 
1 

1 6  

1 5  

8 1  

0 0 

1 

1 

1 

1 2 

0 0 

4 2 
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Tabl e  9 .  Distribution of duration of t ime f rom the acc ident un-

t i l  t h e  patient wa s free of symptom in patient s treated at t h e  
Odense Univer sity Hospital 1 97 8 - 1 980 f or c erv ical spine l e s ions 
acquired i n  road tra f f i c  acc idents . 

Ext end of All 8 7  pat i ent s with a c ervical spine 
t ime 1 9 4  l e s i on only 

pat i ents AIS 1 A I S  2 AIS 3 

1 - 7  days 47 27 1 
- 2 weeks 1 9  1 1  

3 weeks 8 5 
- 4 weeks l o  4 
- 2 months 8 5 
- 3 months 5 2 
- 4 months 4 0 1 
- 5 months l 1 
- 6 months 3 0 1 

6 - months 4 1 

Symptoms s t i l l  3 6  1 1  1 1 
rema i n i ng 

No answer 4 9  1 4  1 0 

Total 1 9 4  8 1  4 2 
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