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CERVICAL I N J U R I E S :  FREQUENCY, ETIOLOGY, AND SEVERITY 

INTRODUCTION 

A review of a  p o r t i o n  of  t h e  l i t e r a t u r e  (approximate ly  

125 p a p e r s )  on t h e  s u b j e c t  of  c e r v i c a l  i n j u r y  has  been made. 

The d i r e c t  r e s u l t  of t h i s  i s  a  t a b l e  (appended) which iden- 

t i f i e s  t h e  t y p e s  of i n j u r i e s  which occur  t o  t h e  c e r v i c a l  

s t r u c t u r e .  D i s t i n c t i o n  i s  n o t  g e n e r a l l y  made between c a s e s  

r e s u l t i n g  from automobile  a c c i d e n t s  and any o t h e r  

a c c i d e n t .  The t a b l e  summarizes t h e  f i n d i n g s  and o p i n i o n s  of 

t h e  a u t h o r s  r e p r e s e n t e d .  A s  t h e r e  was g e n e r a l l y  good agreement 

among t h e  a u t h o r s  t h e  frequency , e t i o l o g y ,  and s e v e r i t y  

t h e  v a r i o u s  types  of i n j u r i e s ,  it i s  p o s s i b l e  t o  c a p s u l i z e  

t h e  c o n t e n t s  of  t h e  t a b l e .  That  i s  done h e r e .  Also p r e s e n t e d  

i s  a  s u b j e c t i v e  a n a l y s i s  -- based on t h e  c o n t e n t  of t h e  papers  -- 
of t h e  r e l a t i v e  importance of  t h e  d i f f e r e n t  e l ements  o f  t h e  

neck a s  components of  a  s t r u c t u r a l  model. 

CERVICAL INJURIES: A SUMMARY 

According t o  one a u t h o r  ( l o ) ,  approximate ly  1 7 %  o f  

au to -acc iden t  c e r v i c a l  i n j u r i e s  a r e  f a t a l .  V i r t u a l l y  a l l  

of  t h e  d e a t h s  r e s u l t  from l e s i o n s  of t h e  s p i n a l  co rd .  Many 

o t h e r  t y p e s  o f  i n j u r i e s  o c c u r ,  i n v o l v i n g  d i s c s ,  v e r t e b r a e ,  

l igaments ,  n e r v e s ,  and muscles .  Most of  t h e s e  i n j u r i e s  a r e  

p a i n f u l ,  and many s e v e r e l y  d i s a b l e  t h e  v i c t i m  f o r  months, b u t  

on ly  when they  cause  immediate o r  e v e n t u a l  trauma t o  t h e  cord  

do they  t h r e a t e n  l i f e .  



M o r t a l i t y  i n  c a s e s  i n v o l v i n g  c e r v i c a l  co rd  i n j u r y  i s  over  

6 0 % .  Func t iona l  t r a n s e c t i o n  of t h e  cord  r e s u l t s  i n  permanent 

t e t r a p l e g i a  and i s  n e a r l y  always f a t a l ,  d e a t h  o c c u r r i n g  

w i t h i n  a  few days .  Incomplete l e s i o n s  have an a s s o c i a t e d  

m o r t a l i t y  of over  30%, and p a r a p l e g i a  u s u a l l y  o c c u r s  when 

d e a t h  does n o t .  Cord i n j u r y  can r e s u l t  from h y p e r f l e x i o n  

v i o l e n c e  o r  hyperextens ion v i o l e n c e .  I f  l igaments  between 

v e r t e b r a e  r u p t u r e ,  then  v e r t e b r a l  d i s l o c a t i o n  can o c c u r ,  r e -  

s u l t i n g  i n  a  l o c a l  narrowing of t h e  s p i n a l  c a n a l .  The cord  

may t h e n  be p inched,  and t h e  e f f e c t s  w i l l  be s e v e r e  whether  

a d i s c o n t i n u i t y  of co rd  t i s s u e  occurs  o r  on ly  c o n t u s i o n  and 

edema. common f o r  cord  damage t o  occur  i n  t h e  absence 

of  roentgenographic  evidence  of  v e r t e b r a l  f r a c t u r e  o r  d i s l o c a -  

t i o n .  The commonly accepted  mechanism f o r  t h i s  i s  p inch ing  

between t h e  d i s c s  ( a n t e r i o r  t o  t h e  s p i n a l  c a n a l )  and t h e  l i g a -  

menta f l a v a ,  which bulge  inward i n  hyperextens ion.  Another 

common cause  of  cord  damage i s  a  b u r s t i n g  f r a c t u r e  of  a  v e r t e -  

b r a l  body w i t h  backward d isplacement  of t h e  p o s t e r o - i n f e r i o r  

margin of t h e  body i n t o  t h e  s p i n a l  c a n a l .  

V e r t e b r a l  d i s l o c a t i o n  and l igamentous r u p t u r e  a r e  b e s t  

cons ide red  t o g e t h e r .  F i r s t ,  d i s l o c a t i o n s  do n o t  g e n e r a l l y  

occur  u n l e s s  l igaments  have r u p t u r e d .  I n  a d d i t i o n ,  where d i s -  

l o c a t i o n s  have n o t  caused cord  damage a t  t h e  time of  t h e  a c c i -  

d e n t ,  i n s t a b i l i t y  of  t h e  s p i n a l  column due t o  l igamentous 

r u p t u r e  s t i l l  l e a v e s  t h e  cord  p a r t i c u l a r l y  v u l n e r a b l e  dur ing  

c l i n i c a l  management. Ligaments w i l l  h e a l ,  b u t  on ly  s lowly  

and never  comple te ly .  I t  is  g e n e r a l l y  agreed t h a t  l igaments  



i n  t h e  c e r v i c a l  s t r u c t u r e  can r u p t u r e  a s  a  r e s u l t  of e i t h e r  

hyper f l ex ion  o r  hyperex tens ion ,  b u t  t h a t  a t  l e a s t  a s m a l l  

component of r o t a t i o n  i s  necessa ry  i n  a d d i t i o n .  A n t e r i o r  

d i s l o c a t i o n s  and r u p t u r e  of  t h e  l igamenta  f l a v a  o r  t h e  long i -  

t u d i n a l  p o s t e r i o r  l igaments  a r e  a s s o c i a t e d  wi th  h y p e r f l e x i o n  

v i o l e n c e  whi le  p o s t e r i o r  d i s l o c a t i o n s  and r u p t u r e  of  t h e  an- 

t e r i o r  l o n g i t u d i n a l  l igaments  r e s u l t  from hyperex tens ion  

(wi th  r o t a t i o n ) .  

Except f o r  minor l igament  s t r a i n  and n e u r o l o g i c a l  e f -  

f e c t s ,  v e r t e b r a l  f r a c t u r e  i s  t h e  most common c e r v i c a l  in -  

ju ry .  While it may occur  unaccompanied by o t h e r  i n j u r i e s ,  

some s o r t  of f r a c t u r e  i s  n e a r l y  always p r e s e n t  i f  t h e  v i o l e n c e  

was s e v e r e  enough t o  cause  r u p t u r e  o f  l igaments  o r  d i s c s .  

By v a r i o u s  mechanisms, any p a r t  of  a  v e r t e b r a  may be f r a c t u r e d .  

Compression f r a c t u r e s  of  a  v e r t e b r a l  body ( u s u a l l y  a t  

C5 o r  C6) a r e  common. These a r e  of  two t y p e s ,  bo th  o f  

which r e s u l t  from h y p e r f l e x i o n :  a )  "wedge" f r a c t u r e ,  

i n  which t h e  a n t e r i o r  p o r t i o n  of  t h e  body i s  c rushed ;  and 

b) " b u r s t "  f r a c t u r e ,  i n  which t h e  body i s  s h a t t e r e d .  Wedge 

f r a c t u r e s  a r e  u s u a l l y  n o t  s e r i o u s ,  b u t  a  ve ry  h igh  i n c i d e n c e  

cord  damage accompanies b u r s t  f r a c t u r e s .  F r a c t u r e  t h e  

laminae,  f a c e t s ,  and p e d i c l e s  a r e  less common, and t r a n s -  

v e r s e  and sp inous  p r o c e s s  f r a c t u r e  o r  a v u l s i o n  i s  l e a s t  com- 

mon , o c c u r r i n g  a s  perhaps  c e r v i c a l  f r a c t u r e s .  By l e v e l ,  

C5 and C6 have g r e a t e s t  involvement ,  accoun t ing  f o r  perhaps  

a s  much a s  60% o f  c e r v i c a l  f r a c t u r e s .  A t l a s  and a x i s  

( i n c l u d i n g  t h e  odontoid  p r o c e s s ,  o r  dens )  involvement  i s  

p o s s i b l y  i n  e x c e s s  of  2 0 % .  A t l a s / a x i s  f r a c t u r e s  a r e  seldom 



s e v e r e  s i n c e  t h e  cord  i s  r a r e l y  damaged. Hyperextension 

v i o l e n c e  probably  causes  about  50% of c e r v i c a l  f r a c t u r e s ,  

wi th  h y p e r f l e x i o n  caus ing  perhaps  4 0 % .  

Damage t o  i n t e r v e r t e b r a l  d i s c s  i s  n o t  common. Inc idence  

i n  "whiplash" i n j u r y  c a s e s  i s  r e p o r t e d  t o  be  l e s s  t h a n  1%. 

I n  g e n e r a l ,  l igament  r u p t u r e  w i l l  occur  and t h e  v e r t e b r a l  

body w i l l  b reak  b e f o r e  t h e  n o r m a l d i s c g i v e s  way. When it 

o c c u r s ,  however, d i s c  r u p t u r e  r e s u l t s  from extreme hyper- 

f l e x i o n .  The involvement  of t h e  C6-C7 d i s c  i s  v e r y  h i g h ,  

70%, whi le  t h e  C5-C6 d i s c  accoun t s  f o r  a lmost  2 5 %  of  t h e  rup- 

t u r e s .  Neurologic symptoms o f t e n  r e s u l t  i n  t h e  neck and 

shou lde r .  

Neuro log ica l  e f f e c t s  o t h e r  t h a n  *cord l e s i o n  a r e  seen  

i n  abou t  50% of ~ a t i e n t s  wi th  c e r v i c a l  i n j u r i e s .  Nerve 

r o o t  i r r i t a t i o n  and b r a c h i a l  and c e r v i c o - o c c i p i t a l  n e u r a l g i a  

a r e  most common. The e t i o l o g y  f o r  t h i s  type  of  i n j u r y  i s  

n o t  a s  c l e a r  a s  f o r  o t h e r s .  C e r t a i n l y ,  it o c c u r s  wi th  a l l  

t y p e s  of v i o l e n c e  t o  t h e  c e r v i c a l  r e g i o n .  I t  may be charac-  

t e r i z e d  i n  g e n e r a l  a s  r e s u l t i n g  from nerve  r o o t  compression 

of t h e  c e r v i c a l  ne rves  from mechanical  misa l ignments  of 

i n t e r v e r t e b r a l  c a n a l s ,  l igaments  and f a s c i a .  Edema and 

hemorrhage o c c u r r i n g  w i t h  l igament  and muscu la tu re  damage 

a l s o  have a  r o l e .  

Muscle damage i n  t h e  c e r v i c a l  r e g i o n  i s  seldom s e r i o u s .  

Neck muscles r a r e l y  r u p t u r e  comple te ly ,  a l t h o u g h  i n  s e v e r e  

c a s e s  hemorrhagica l  i n f i l t r a t i o n  may evidence  r u p t u r e  of 

some muscle f i b e r s .  The muscles  most commonly invo lved  



a r e  t h e  c e r v i c a l  c a p i t a l  f l e x o r s  and t h e  t r a p e z i u s .  

I n j u r i e s  t o  t h e  head 'and neck ,  f a r  more o f t e n  t h a n  t o  

o t h e r  p a r t s  of t h e  body, induce  menta l  d i s t u r b a n c e s ,  even 

i n  m e n t a l l y  h e a l t h y ,  w e l l - a d j u s t e d  i n d i v i d u a l s .  D i f f e r e n c e s  

i n  te rminology and d i a g n o s t i c  c r i t e r i a  make it d i f f i c u l t  t o  

e s t i m a t e  f requency o f  such p s y c h i a t r i c  c o m p l i c a t i o n s ,  b u t  

it may be  a s  h i g h  a s  50 t o  75  p e r c e n t  of  a l l  c a s e s .  I n  one 

s t u d y ,  psychoneuro t i c  t e n d e n c i e s  were judged t o  b e  p r e s e n t  

a f t e r  one month t h e  c a s e s .  g e n e r a l l y  ag reed  

t h a t  emot iona l  a s p e c t s  of t h e  c e r v i c a l  syndrome must b e  d e a l t  

w i t h  f o r  s a t i s f a c t o r y  r ecovery .  

The appended t a b l e  was compiled from 2 4  p a p e r s  (and o t h e r  

p u b l i c a t i o n s )  on t h e  s u b j e c t  o f  c e r v i c a l  i n j u r y  s e l e c t e d  from 

125 which were reviewed.  I n  t h e  t a b l e ,  numbers i n  p a r e n t h e s e s  

i n d i c a t e  sample s i z e s  i f  n o t  u n d e r l i n e d .  Reference  numbers 

f o r  t h e  l i s t  af  r e f e r e n c e s  which accompanies t h e  t a b l e  a r e  

u n d e r l i n e d .  

THE CERVICAL STRUCTURE: A SUBJECTIVE ANALYSIS 

The moat s e v e r e  i n j u r i e s  i n v o l v e  l e s i o n s  of  t h e  s p i n a l  

cord, b u t  i t  i s  n o t  a  s t r u c t u r a l  component and shou ld  n o t  b e  

c o n s i d e r e d  n e c e s s a r y  i n  any s t r u c t u r a l  model of  t h e  neck. 

Neck musclea ,  on t h e  o t h e r  hand,  r a r e l y  e x p e r i e n c e  t r a u m a t i c  

damage, b u t  t h e r e  i s  c o n s i d e r a b l e  ev idence  t h a t  t h e y  p l a y  a  

s i g n i f i c a n t  ro le  i n  l e s s e n i n g  t h e  p r o b a b i l i t y  and s e v e r i t y  o f  

i n j u r y  t o  more v u l n e r a b l e  components o f  t h e  neck s t r u c t u r e .  

The muscu la tu re  must t h e r e f o r e  be  r e p r e s e n t e d  i n  any s t r u c t u r a l  



model of  t h e  neck which i s  t o  be used i n  assessment  of  c e r -  

v i c a l  i n j u r y  p o t e n t i a l .  The most s e r i o u s  c e r v i c a l  i n j u r i e s  

a lmost  always i n v o l v e  r u p t u r e  of l igaments .  T h e i r  most 

impor tan t  f u n c t i o n  i s  i n  main ta in ing  s t a b i l i t y .  The l i g a m e n t s ,  

should  t h e r e f o r e  be cons ide red  of  primary importance i n  t h e  

s t r u c t u r e  even though l i g a m e n t a l  damage i n  i t s e l f  i s  n o t  of 

consequence. The i n t e r v e r t e b r a l  d i s c s  a r e  t h e  s t r u c t u r a l  

components most r e s i s t a n t  t o  i n j u r y .  A s  deforming e lements ,  

t h e y  a r e  impor tan t  i n  a  s t r u c t u r a l  model. The v e r t e b r a e  

have a  c l e a r  r o l e  i n  a  s t r u c t u r a l  model. With t h e  i n t e r v e r t e -  

b r a 1  d i s c s ,  t h e y  c o n s t i t u t e  t h e  s p i n a l  column i t s e l f ,  and 

they  p rov ide  a t tachment  p o i n t s  f o r  b o t h  muscles and l igaments .  

The v e r t e b r a e  a r e  t h e  weakest p a r t  o f ' t h e  s t r u c t u r e ;  i n  ab- 

sence  of r o t a t i o n ,  v e r t e b r a l  f r a c t u r e  w i l l  always occur  b e f o r e  

f a i l u r e  of  t h e  l igaments .  

L i s t e d  below a r e  t h e  s p e c i f i c  muscles and l igaments  

though t  t o  be of  primary importance a s  e lements  of  a  

s t r u c t u r a l  model. 

Muscles -- Levator  s c a p u l a e ,  longiss imus  c a p i t i s ,  s c a l e n u s  

a n t e r i o r ,  s c a l e n u s  medius, s c a l e n u s  p o s t e r i o r ,  s e m i s p i n a l i s  

c a p i t i s ,  s e m i s p i n a l i s  c e r v i c i s ,  s p i n a l i s  c a p i t i s ,  s p i n a l i s  

cervicis, s p l e n i u s  c a p i t i s ,  s p l e n i u s  c e r v i c i s ,  s t e r n o c l e i d o -  

masto ideus ,  t r a p e z i u s ,  

Ligaments - - '  Ligamenta a l a r i a ,  1. a p i c i s  d e n t i s  a x i s ,  

1 . c r u c i f o r m e  a t l a n t i s ,  1. flavum, 1. l o n g i t u d i n a l e  a n t e r i u s ,  

1. l o n g i t u d i n a l e  p o s t e r i u s ,  1. t ransversum a t l a n t i s .  
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Cord damage i s  u s u a l l y  
a t  C 5  t o  C 7 .  (19) 
F a t a l  cord l e s i o n s  
occur  n o s t l y  i n  t h e  - 
upper c e r v i c a l  r e g i o n  
but  a r e  l e s s  common 
t h a n  lower c e r v i c a l  
cord l e s i o n s ,  which 
produce p a r a p l e g i a  
o r  t e t r a p l e g i a ,  (22) 

E ' K E ~ ~ U  h ~ \  CY 

\ 

L r 2 . G I r  1 2  
l:saz5nY 'iYrZ 

Incomplete 
l e s i o n  

(cont inued)  

h41' Ib U, G'i 

I n  t h e  absence of v e r t e -  
b r a l  f r a c t u r e  o r  d i s l o c a -  
t i o n ,  hyperf lex ion  cannot 
r e s u l t  i n  cord aannge un- 
l e s s  t h e  a r t i c u l a r  pro- 
c e s s e s  d i s l o c a t e  and lock .  
I n  hyperextension t h e  corc. 
i s  s u b j e c t  t c  pinching 
between t h e  d i s c s  and t h e  
l igamenta f l a v a .  (9) 
I n  hyperextension,  an te r -  
i o r  compression by d i s c  
and p o s t e r i  o r  compression 
b y  ligamenturn flavum. (5)' 
I n  hyperextension,  pinch- 
i n g  o f  cord by i n f e r o -  
p o s t e r i o r  border  of dis lo- .  
c a t i n g  v e r t e b r a l  body and 
sometimes inward bulg ing  
of ligamentua flsvum. (21) - 
Rotation-caused subluxa- 
t i o n  with spontaneous 
r educ t ion  m a y  cause cord 
l e s i o n .  (A:) 
Hyperextension p o s t e r i o r  
d i s l o c a t i o n  w i t h  spontan- 
eous r educ t ion  (no roent -  
genographic evidence) (9) - 
' 'R11rs t "  f r a c t u r e  of  a  
v e r t e b r a l  body o f t e n  
r e s u l t s  i n  cord darnage. 
(2) 
A coamon r e s u l t  of b u r s t  
f r a c t u r e s  snd a n t e r i o r  
d i s l o c a t i c n s .  ( 3 )  
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A d i s c  with  a  dehydrate1 
nucleus  pulposus i s  nu& 
more s u s c e p t i b l e  t o  
damage. (16) 

Neurologic symptoms 
o f t e n  r e s u l t  i n  neck 
o r  shoulder ,  most 
commonly from d e f e c t s  
a t  C6-C7. (10) 

The v e r t e b r a l  body w i l l  
always break be fo re  the  
normal disc g i v e s  way. 
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Rota t ion  and hyperf lex ion  
with b i l a t e r a l  d i s loca -  
of t h e  a r t i c u l a r  facets  
(2) 
Hyperflexion (2 )  

E'KE&UU<CY 

@ inc idence  i n  
c a s e s  of 

c e r v i c a l  
injury (b) - 

Less than  1% 
incidence  i n  
c a s e s  of c e r v i -  
c a l  i n j u r y  (3) 
Ruptures by 
l e v e l  (500+) : 

C4-C5 2% 
C5-C6  24% 
C6-C7 70% 
C7-Tl  4% 

(18) 

r - .  - ~ Z . . ~ X ~ - L  
-:;J;xi I l k L  

Discs 

I 

iJIay r 6 s u l t  from r u p t u r e  of 
a n t e r i o r  o r  p o s t e r i o r  
l o n g i t u d i n a l  l igament  (23) 

Displaceaent 

Tears 
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1 

1 
I 
I 
I 

I 
I 

~ ~ E ~ Y ~ ~  Offbro- 
sus, h d r n i a t i o ~  
of nucleus  ~ 1 1 3 -  
posus 

Nay u l t i m a t e  
cause d i s c  
degenera t ion ,  1 - - 
with reduc t im 
of neck f lexi-  
b i l i t y  ( 2 3 )  - 

Ante r io r  d i s -  
p l a c e ~ e n t  i s  
r a r e  (a) 

Usually occurs  
only  i n  f a t a l  
cases .  (22) 

Mag vs ry  i n  s e v e r i t y  
from a n i l d  c l e f t  t o  
a complete t e a r i n g  o f  
t h e  d i sc  from i t s  nor- 
m h l  moorings. (22) 
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Over-al l  
m o r t a l i t y  rate 
f o r  f r a c t u r e s  
and d i s loca -  
t i o n s :  4.3 
(335) (1)  - 

hT1b  GY 

27% extension-tension 
load ing  

24% extension-compression 
load ing  

40% f l e x i o n  -compression 
load ing  ( 5 5 )  (15) 

J! ~ L C U J I U C Y  

Brac tu res  by 
l e v e l  (152) : 

C l  9% 
C2 9% 
C 3  6% 
C4 12% 
c5 34% 
C 6  2676 
c7 5% (10) 

305% st C 5 / C 6  
(335) (1) 
F r a c t u r e s  
p resen t  i n  5.5% 
of cases with  
c e r v i c a l  s rain 

(35) 

Frac tu res  
present  i n  25% 
3f cases with 
c e r v i c a l  s p r a i n  
(3) 

% deaths with 
f r a c t u r e  a t  
s i t e  (50): 

Cl/C2--24% 
Atlas b u r s t  

f recture--4% 
Odontoid--8% 
C3-C7--10% 
C3-C7 f r ac tu re  

d i s l o c a t i o n s  
--4% (22) 
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Practures 
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Axis and a t l a s  

Odontoid 
process 

10% of cervica  
f r a c t u r e s  (161 
(101 

i n j u r i e s  
(15) 

erv ica  
(45) 

73% of cervica  
f r a c t u r e s  i n  
ch i ld ren  unde 
t e n  (13) (1) 

Atlas  : hyperextension 
with compression 

A x i s  : hyperextension 
with t ens ion  (2) 

Shear fo rce  r e s u l t i n g  
f ron  d i r e c t  impact of 
face ;  bending moment 
r e s u l t i n g  from d i r e c t  
impact of chin ,  causing 
acute f l ex ion  a t  Cl/C2 
and extension from C 2  t o  
c7 (15) 
H y  e r f l e x i  n o r  hyper- 
ex e enslon 95) 
Hyperflexion plus  
ccmpression (23) - 

l ~ r o ~ n o s i s  i s  
death 
- 

0% morta l i ty  
i n  17 cases 
(15) 

Cord i s  r a r e l y  
damaged (10) - 
Pure a t l a n t a l  i n j u r i c  
a r e  un l ike ly  t o  dasae 
t h e  sp ina l  cord. (22' -' 
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The second c e r v i c a l  
nerve i s  p a r t i c u l a r l y  
v u l n e r . a ~ l e .  (2) 
A r m  and shoulder  symp- .  
toms i n d i c a t i v e  of 
lower c e r v i c a l  l e s i o n s .  
(21) 
B l u r r i n g  o f  v i s i o n  i s  
poss ib le .  (g) 

Psychoneurotic ' ten- 
dencies  l a s t e d  one 
month o r  l o n g e r  i n  
20%. ($1 
Emotional a s p ~ c t s  of 
proolem a u s t  oe d e a l t  
wi th  f o r  s a t i s f a c t o r y  
recovery.  (E) 
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Pain,  sensory 
changes, 
muscle atroPIy 
and spasm, al- .  
t e r s t i o n  of 
tendon r e -  
f l e x e s  (24) - 

Ell' Ib LU GY 

Cornpression from mechan- 
i c a l  misalignment of 
i n t e r v e r t e b r a l  c a n a l s ,  
l igaments ,  and f a s c i a  
(hyperf lex ion  o r  hyper- 
ex tens ion)  (4) 
Caused by edema and hem- 
orrhage occur r ing  with  
l igament and musculature 
damage (t.) - 
Rota t ion  and hyperf lexioz.  
wi th  u n i l a t e r a l  d i s loca -  
t i o n  of t h e  a r t i c u l a r  
f a c e t s  (2 )  - 
Hyperflexion (2 )  

L a t e r a l  f l e x i o n  (17) 

E'kE;&UbiVCY 

I n  48,A~ of caw- 
of c e r v i c a l  
i n j u r y  ( 5 0 ) ( 6 )  - 
Neurological  
aonormalj- t ies 
i n  12.7% o f  
c a s e s  of cerv- 
i c a l  s p r a i n  
(1907) (3) 

P s y c h i a t r i c  
d i s a b i l i t i e s  
i n  50 t o  75% 
of a l l  c a s e s  
(3) 
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I$eurological 
e f f e c t s  

i4ent a 1  
(emotional)  
disturbances 

L ~ L G I ~  112 
IhJUfiY TYrE 

A a d i c u l i t i s  

Nerve r o o t  
avuls ion  

Brachial  plexu. 
l e s i o n  


