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S t u d y  D e s ig n .  R e t r o s p e c t i v e  S u r v e y  A n a ly s is .

O b je c t iv e .  T o  e x p l o r e  s u r g e o n  p r e f e r e n c e  in t h e  c h o i c e  

o f  s u r g ic a l  a p p r o a c h  in t h e  t r e a t m e n t  o f  t r a u m a t i c  c erv ica l  

f a c e t  d i s l o c a t i o n s .

S u m m a r y  o f  B a c k g r o u n d  D a ta .  T h e  c h o i c e  o f  s u r g ic a l  

a p p r o a c h  in t h e  t r e a t m e n t  o f  t r a u m a t i c  c e rv ic a l  d i s l o c a 

t i o n s  is h ig h ly  v a r i a b l e  a n d  m a y b e  i n f lu e n c e d  b y  a  v a r ie ty  

o f  f a c t o rs .  T h e  p u r p o s e  o f  t h is  s t u d y  w a s  t o  e x a m i n e  

i n te r - r a te r  rel iabili ty  in c h o i c e  o f  s u r g ic a l  a p p r o a c h .

M e t h o d s .  T w e n ty - f iv e  m e m b e r s  o f  t h e  S p i n e  T r a u m a  

S t u d y  G r o u p  e v a l u a t e d  1 0  c a s e s  o f  t r a u m a t i c  c erv ica l  

d i s l o c a t i o n s .  E v a lu a t io n  o f  t h e  c a s e  a s  a  u n i la te r a l  o r  b i

la tera l  in ju ry  a n d  s u r g e o n  in t e r p r e t a t i o n  o f  t h e  p r e s e n c e  

o f  a  d is c  h e r n i a t i o n  a s  w e l l  a s  p r e f e r r e d  s u r g ic a l  a p p r o a c h  

w e r e  a s s e s s e d .

R e s u l t s .  O n ly  s l i g h t  a g r e e m e n t  w a s  o b s e r v e d  a m o n g  

s u r g e o n s  in t h e  c h o i c e  o f  s u r g ic a l  a p p r o a c h  ( K a p p a  <

0.1 ) .  T h is  i m p r o v e d  s l ig h t ly  w h e n  p a t i e n t s  w e r e  a s s u m e d  

t o  h a v e  a  c o m p l e t e  s p in a l  c o r d  in ju ry  ( K a p p a  -  0 .1 5 ) .  

S u r g e o n s  u s e d  m o r e  a n t e r i o r  a p p r o a c h e s  e i t h e r  a l o n e  o r  

a s  t h e  f i rs t  s t a g e  in a  c o m b i n e d  a p p r o a c h  w h e n  a  d isc  

h e r n i a t i o n  w a s  p r e s e n t  r e g a r d l e s s  o f  n e u r o l o g i c  s t a t u s  of  

t h e  p a t ie n t .  W h e n  a  p a t i e n t  w a s  n e u r o l o g i c a l l y  in tac t ,  a n  

a n t e r i o r  a p p r o a c h  w a s  m o r e  c o m m o n  t h a n  a  p o s t e r i o r  

a p p r o a c h  e v e n  w h e n  a  d i s c  h e r n i a t i o n  w a s  n o t  p r e s e n t .  

C o m b i n e d  a p p r o a c h e s  w e r e  p r e f e r r e d  f o r  t h e  t r e a t m e n t  

o f  b i la te ra l  f a c e t  d is lo c a t io n s .

C o n c lu s i o n .  T h e  p o o r  a g r e e m e n t  o n  t h e  t r e a t m e n t  o f  

t h e s e  in ju r ie s  likely re f le c ts  a  c o m b i n a t i o n  o f  f a c t o r s  in-
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e l u d in g  s u r g e o n  t r a i n in g  a n d  e x p e r i e n c e .  T r e a t m e n t  d e 

c is io n s  a r e  likely t o  b e  a f fe c te d  b y  t h e  n e u r o l o g i c  s t a t u s  o f  

t h e  p a t i e n t ,  i n t e r p r e t a t i o n  o f  a  d is c  h e r n i a t i o n ,  a n d  t h e  

c la s s i f ic a t io n  o f  t h e  in ju ry  a s  a  u n i la te r a l  o r  b i la tera l  in 

jury.

Key w o rd s:  cervical  f a c e t  d is lo ca tio n ,  t r a u m a t ic ,  surgica l  

a p p r o a c h ,  S u rv e y  S tu d y .  S p i n e  2 0 0 8 ; 3 3 : E 1 8 8 - E 1 9 3

T he surg ical trea tm e n t o f trau m a tic  cervical facet d islo 
ca tions is highly v a ria b le .1 T his m ay be due to  a nu m b er 
o f fac to rs inc lud ing  a lack  o f  s tan d ard ized  im aging p ro 
toco ls,2-6 variab le  in te rp re ta tio n  o f advanced  im aging 
stud ies used  to  assess the fea tu res o f  the sp inal canal, 
sp inal co rd  com pression  an d  the presence o r  absence o f a 
trau m a tic  in te rv erteb ra l disc h ern ia tio n , neuro log ic  s ta 
tus o f  the p a tien t an d  the tra in in g  an d  technical fam ilia r
ity a n d  experience o f  the ind iv idual su rg eo n .7 All o f  these 
variab les are pa rticu la rly  p ertin en t w hen  decisions are 
being m ade w ith  respect to  a trau m a tic  cervical facet 
d isloca tion , a co n d itio n  w here  the neuro log ic  risks are 
su b s tan tia l.8-10

M any  su rgeons advocate  th a t m agnetic  resonance im 
aging (M R I) shou ld  be o b ta in ed  before opera tive  in te r
v en tio n .7'8' 11'12 T he concern  is the  presence o f a canal 
occupying  disc h ern ia tio n , w h ich  m ay accom pany  these 
in juries an d  resu lt in  neuro logic d e te rio ra tio n  a t the  tim e 
o f closed o r  o p en  red u c tio n , such  th a t surg ical decom 
pression  m ay be p referab le  before the red u c tio n  an d  s ta 
b iliza tion  p rocedu re .

T he ab ility  o f M R I to  detect a canal occupying  h ern i
a ted  disc before o r  a fte r closed skeletal cervical trac tio n  
resu lts  in  the  p o te n tia l fo r v a riab ility  in  su rg ica l a p 
p ro ac h  se lec tion .6'7' 11' 1'’ Som e su rgeons w ill choose to  
rem ove a trau m a tic  disc h e rn ia tio n  from  the an te rio r 
ap p ro a ch  th u s decom pressing  the sp ina l co rd  before m a
n ip u la tio n .7'8' 11' 12' 14 O th e rs  feel th a t a p o s te rio r  a p 
p ro ach , due to  its ab ility  to  ex p a n d  the  sp inal canal an d  
ind irectly  decom press the sp inal co rd  m ay be m ore o p ti
m al an d  safer in ligh t o f  a stab le  neu ro log ic  profile. O th 
ers m ay choose an  an te r io r , p o ste rio r, o r com bined  a p 
p ro ac h  regard less o f  the  s ta tu s  o f  the d isc .15-17 T h is 
v ariab ility  in surg ical ap p ro ach es m ay also  be a reflection  
o f su rgeon  tra in in g , su rgeon  experience, an d  the ind iv id 
u a l’s in te rp re ta tio n  o f  the  lite ra tu re . T he cu rren t article 
a ttem p ts  to  exam ine the variab ility  in surg ical ap p ro a ch  
to  pa tien ts  w ith  trau m atic  u n ila te ra l o r  b ila te ra l facet
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disloca tions in the p resence o r absence o f a trau m a tic  
disc h e rn ia tio n .

■ Materials and Methods

Twenty-nine members of the Spine Traum a Study Group were 
provided 10 clinical vignettes with imaging studies of patients 
with a traum atic unilateral or bilateral facet dislocation and 
surveyed on their choice of surgical approach (anterior, poste
rior, or combined). Cases were collected from a database of 
traum atic cervical dislocations treated at a Level-1 traum a cen
ter after Institutional Review Board approval was obtained. 
Patients in the case series had been evaluated with computed 
tomography and a prereduction MRI. A closed reduction had 
been attempted in all patients. Twenty-five surgeons completed 
the evaluations, which are included in this analysis. Surgeons 
were provided with computed tom ography sagittal recon
structed images through the facets bilaterally, a midsagittal 
reconstruction, T2 weighted V1RI axial and sagittal images, 
and plain radiographs.

Each case vignette was analyzed as to the influence of the 
patient’s neurologic examination on intervention. Three clini
cal scenarios were assessed for each of the 10 cases including: a 
neurologically intact patient, a patient with an incomplete spi
nal cord injury, and a patient with a complete spinal cord in
jury. Surgeons’ treatm ent algorithms were documented based 
on the clinical vignette and the setting of a successful and an 
unsuccessful closed reduction. Surgical approach options in
cluded: anterior alone, anterior-posterior, anterior-posterior- 
anterior, posterior alone, and a posterior-anterior approach.

Questionnaires were then analyzed for inter-rater agree
ment (Kappa) on choice of surgical approach in each of the 3 
clinical scenarios. Surgeon interpretation of a unilateral or bi
lateral facet dislocation as well as their construal of the pres
ence or absence of a traum atic disc was ascertained. Percent 
agreement and Fleiss’ Kappa values were calculated for each 
scenario. Fleiss’ Kappa was calculated using SPSS v l3 .0  (Chi
cago, IL). All other data analysis was performed using MED- 
CALC Software Version 8.1.0 (Mariakerke, Belgium).

■ Results

A to ta l o f 29  surveys w ere  d is trib u ted  to  m em bers o f  the 
Spine T ra u m a S tudy G ro u p  an d  25  w ere  re tu rn ed  for 
analysis. S ignificant variab ility  w as detec ted  in su rg eo n s’ 
choice o f surgical ap p ro a ch  depend ing  on the clinical 
scenarios p resen ted . Surgeons d em o n stra te d  on ly  slight 
ag reem ent (K appa =  0 .0 9 4 ) for neuro log ically  in ta c t p a 
tien t scenarios an d  th is increased  slightly  for incom plete  
(K appa =  0 .1 3 3 ) a n d  com plete (K appa =  0 .15) spinal 
co rd  in ju ry  p a tie n t scenarios (Figure 1). Even w ith  this 
significant variab ility , how ever, several key tren d s w ere 
observed  based on the  p a tie n ts ’ neuro log ic  sta tu s , in jury  
type, an d  the presence o r  absence o f disc h e rn ia tio n s, as 
described  below .

Neurologically Intact Scenario
Surgeons w ere m ost likely to  choose an a n te rio r  only 
ap p ro a ch  in the se tting  o f a neuro log ically  in ta c t p a tien t 
(3 7 .1 % ), a lth o u g h  th is failed to  reach sta tistica l signifi
cance (Figure 2). If all a n te rio r  an d  an te rio r/co m b in ed  
ap p ro ach es w ere  considered  to g e th er, surgeons chose an 
an te rio r  p ro ced u re  for the trea tm e n t o f neuro log ically

in ta c t p a tien ts  in 6 9 %  o f the cases (P <  0 .0 0 0 1 ). M o re 
over, if a tra u m a tic  disc h e rn ia tio n  w as p resen t, an d  the 
p a tie n t w as neuro log ically  in tac t, surgeons chose an a n 
te rio r-first p ro ced u re  (an te rio r only , an te rio r-p o ste rio r , 
o r a n te r io r-p o ste r io r-a n te rio r)  9 6 %  o f the tim e (Table 
1). If no  disc h ern ia tio n  w as detec ted  then the re  w as an 
increased  incidence in trea tin g  w ith  a p o s te rio r  o p era tio n  
as the on ly  p ro ced u re  (39%  o f cases w ith o u t disc h e rn i
ation  vs. 1%  o f cases w ith  a h ern ia tio n  identified  by 
ra te r, P <  0 .0 0 1 ). O verall a n te rio r  p rocedu res , e ither 
a lone o r  in itially  in a com bined  a p p ro a ch , w ere  m ore 
com m only  selected w hen  pa tien ts  w ere  neuro log ically  
in tact.

In u n ila te ra l facet d isloca tions, the p re fe rred  surgical 
a p p ro a ch  w as e ither an te rio rly  a lone (45%  o f cases) or 
p o ste rio rly  a lone (32%  o f cases) (Table 2). W hen  su r
geons in te rp re ted  a b ila tera l in jury , the  m ost com m on 
choice o f ap p ro a ch  w as an an te rio r-p o ste r io r  p ro ced u re  
(42%  o f cases) (Table 2).

Incomplete Spinal Cord Injury Scenario
Significant variab ility  ex isted  in the trea tm e n t o f  in co m 
p le te  sp in a l c o rd  in ju ry  w ith  3 1 .2 %  o f cases being  
trea ted  w ith  an an te rio r  alone a p p ro a ch , 2 8 %  w ith  a 
p o s te rio r  on ly  a p p ro a ch , 2 4 .4 %  w ith  an an te r io r  then 
p o s te rio r  a p p ro a ch , 9 .6 %  w ith  a p o s te rio r  then  an te rio r  
ap p ro a ch , an d  6 .8 %  trea ted  w ith  an an te rio r-p o ste rio r-  
an te rio r  ap p ro a ch  (Figure 2). In the presence o f  a tr a u 
m atic  disc h ern ia tio n , an an te r io r  o r  a n te rio r/p o ste rio r  
com bined  ap p ro a ch  w as used in 9 3 %  o f the cases (Table 
1).

As w ith  the neuro log ically  in tac t p a tien ts , un ila tera l 
in juries in an incom plete spinal co rd  in jury  p a tien t w ere 
m ore likely to  be tre a te d  w ith  a single p ro ced u re , either 
p o s te rio r  alone (40%  o f cases) o r an te r io r  a lone (35%  of 
cases, T ab le  2). F or b ila tera l in juries, a com bined  an te 
r io r-p o s te r io r  a p p ro a c h  w as m o st likely the  surgical 
choice (47%  o f cases, T able 2).

Complete Spinal Cord Injury Scenario
In the  pa tien ts  w ith  a com plete spinal co rd  in jury , there 
w as a tren d  to w ard s  the use o f p o s te rio r  on ly  p rocedu res 
w ith  3 3 %  o f cases being trea ted  in this fash ion  (P <  0.01 
co m p ared  w ith  in tac t scenario , F igure 2). Surgeons se
lected an  a n te rio r  o r  an te rio r/co m b in ed  ap p ro a ch  9 1 %  
o f the cases in w hich  the re  w as an associa ted  disc h e rn i
a tion  (Table 1). W hen  no  disc h e rn ia tio n  w as p resen t, 
m ost surgeons elected  to  tre a t the p a tien ts  w ith  a p o s te 
r io r only  p ro ced u re  (56%  o f cases).

T here  w as also  a tren d  to w ard s  the use o f a p o s te rio r 
a lone (45%  o f cases) o r a n te rio r  a lone (34%  o f cases) 
p ro ced u re  in in juries in te rp re ted  as un ila te ra l facet d is
locations (Table 2). An in c re ase d  use o f  c o m b in e d  a p 
p r o a c h e s  w a s  o b s e rv e d , p r e d o m in a n t ly  a n t e r io r -  
p o s te r io r  p r o c e d u re s  ( 4 3 .5 %  o f ca se s ) , w h e n  th e  
in ju ry  w as  in te rp re te d  to  be a b ila te ra l face t d is lo c a 
tio n  (T ab le  2).
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Figure 1. (A) Inter-rater agree
ment on s u rg ic a l a p p ro a ch  
based on neurologic status as 
assessed by Fleiss' Kappa. (*P <
0.05 for d ifference betw een 
"complete" and "intact" without 
successful closed reduction). (B) 
Inter-rater percent agreement of 
cho ice  of su rg ic a l approach 
based on neurologic status.

■ Discussion

Significant variability exists in the choice of surgical ap
proach for the treatment of traumatic cervical facet dis
locations. This analysis illustrates that the inter-rater 
agreement on choice of surgical approach for these inju
ries is relatively poor and improves only slightly when 
patients are assumed to have complete spinal cord injury. 
However, a trend towards the use of the anterior ap
proach alone or as the initial procedure in a combined 
approach when dealing with a suspected disc herniation 
and in neurologically intact patients was observed. Pre
sumably this approach is such that maximum decom
pression of the neural elements may be performed before 
any manipulation of the spinal column. In addition, we 
demonstrated a greater reliance on combined anterior 
and posterior approaches for the treatment for bilateral 
facet dislocations in comparison to unilateral injuries.

Few studies in the literature address the rationale of 
surgical approach selection in the treatment of traumatic 
cervical spine injuries. Facet dislocations have been his

torically treated with posterior procedures. However, 
with improvements in preoperative imaging for assess
ment of the spinal canal and neural elements there has 
been a recent trend towards use of the anterior procedure 
either alone or as the first stage of a combined procedure 
in the presence or absence of a traumatic disc herniation. 
This may be related to a concern for neurologic worsen
ing in p a tien ts  w ith  a suspected  disc h e rn ia 
tion.8'9'11'12'18'19

In a recent study by Reindl et al,16 41 consecutive 
patients with traum atic cervical dislocations were 
treated using the anterior approach. They demonstrated 
that the anterior approach could be used safely in these 
injuries and that reduction could be successfully accom
plished with the anterior approach in the majority of 
cases with an approximate reduction failure rate of 25% 
necessitating the use of a posterior procedure. Ordonez 
et al20 studied 10 patients in whom an anterior approach 
was used for decompression, reduction and fusion re
vealed a success rate of 90% with only 1 patient requir
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Figure 2. Percentage of cases 
treated by each surg ica l ap
proach as a function of neuro
logic status. (*P<  0.01 for differ
ence between "complete" and 
"intact" in proportion of cases 
treated by a posterior only ap
proach).

ing a posterior approach for reduction and then subse
quent anterior grafting and instrumentation for a failed 
anterior reduction attempt.

Johnson et a l[f reviewed a series of 81 patients with 
unilateral or bilateral facet dislocations treated with an 
anterior discectomy and fusion with instrumentation. 
They found a 13% incidence of loss of reduction and 
associated this with the presence of either a facet or end-

plate fracture. They did not find an increased failure rate 
when comparing unilateral to bilateral facet disloca
tions.

In a study of 83 consecutive cervical dislocations, De 
lure et a l19 concluded that the use of anterior discectomy 
and fusion was useful in most cases except for the irre
ducible unilateral facet dislocation. In this scenario, the 
authors favored a posterior reduction followed by ante-

Table 1. Surgical Approach based on Surgeon Interpretation of Disk Status

Procedure

Neurologically Intact Complete SCI Incomplete SCI

Disk

Herniation

No Disk 

Herniation

Disk

Herniation

No Disk 

Herniation

Disk

Herniation

No Disk 

Herniation

Anterior Alone 44 48 34 43 33 45

Anterior-Posterior 42 19 44 9 45 16

Anterior-Posterior-Anterior 16 2 16 0 17 0

Posterior Alone 1 56 1 82 0 70

Posterior-Anterior 3 17 8 13 7 17

Total (n) 106 142 103 147 102 148

Table 2. Surgical Approach on Surgeon Interpretation of Unilateral Versus Bilateral Facet Dislocation

Neurologi cally Intact Complete SCI Incomplete SCI

Unilateral Bilateral Unilateral Bilateral Unilateral Bilateral

Procedure Dislocation Dislocation Dislocation Dislocation Dislocation Dislocation

Anterior Alone 67 25 53 24 56 22

Anterior-Posterior 19 42 13 40 18 43

Anterior-Posterior-Anterior 4 14 7 9 6 11

Posterior Alone 48 9 71 12 63 7

Posterior-Anterior 11 9 14 7 15 9

Total (n) 149 99 158 92 158 92
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Figure 3. Treatment algorithm for 
traumatic cervical dislocations 
after an attempted closed reduc
tion.

rior discectomy and fusion. Razack et a l,13 in a retro
spective study of anterior cervical discectomy and fusion 
using unicortical anterior plating, demonstrated good re
sults with only 1 case of hardware failure in 22 patients. 
They concluded that this technique could be safely em
ployed in patients with injuries that could be closed re
duced before surgery.

Allred and Sledge"1 reported a novel technique of 
treatment of irreducible cervical dislocation in the setting 
of a suspected disc herniation. The technique consists of 
an anterior cervical discectomy and grafting with the use 
of an anterior buttress plate followed by a posterior re
duction and fusion. Their series of patients did well with 
no implant failures or neurologic worsening.

Abumi et al~~ reported a posterior cervical reduction 
technique using cervical pedicle screw instrumentation in 
the setting of cervical disc herniation. They documented 
restoration of space available for the neurologic elements 
in all cases with no cases of neurologic worsening in their 
series of 16 patients.

Brodke et al23 analyzed anterior versus posterior sur
gical approaches for traumatic cervical injuries associ
ated with neurologic injury, but failed to demonstrate

any significant difference in neurologic recovery, patient 
outcome, or pseudarthrosis rates between approaches 
and concluded that either technique was safe and effec
tive.

Based on our survey and the above-noted literature, 
we propose a treatment algorithm based on: the presence 
or absence of a traumatic disc herniation, the injury type 
(unilateral vs. bilateral), and success of a closed reduc
tion attempt (Figure 3). As part of the algorithm an as
sessment of the spinal canal and the presence of a disc 
herniation is required with MRI or myelography. It 
should be noted that this algorithm is based on Level-IV 
evidence, and that it is not to be taken as a "‘gold- 
standard” but as a treatment option.

In cases of suspected disc herniation, we recommend 
the use of an anterior or anterior then posterior proce
dure to decompress the neural elements regardless of the 
patient’s neurologic status. If an anterior procedure is 
chosen as the initial approach in the presence of an irre
ducible or unreduced dislocation, due to the presence of 
a disc herniation, then an open reduction may be at
tempted, and if successful, maybe followed with anterior 
fusion and instrumentation. If the attempted anterior re
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duction is unsuccessful then a subsequent posterior re
duction and stabilization will be necessary. The presence 
of a bilateral facet dislocation may signify a higher en
ergy injury and thus the addition of posterior fixation 
maybe considered, due to loss of reduction seen occa
sionally with anterior only procedures.
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■ Key Points

• Only slight agreement was seen among spine sur
geons who were asked to evaluate surgical ap
proach preference in the treatment of traumatic 
cervical facet dislocations.
• There is an increased likelihood that a surgeon 
will use an anterior approach for decompression 
when they interpreted the presence of a preopera
tive disc herniation.
• Surgeons tend to use more combined approaches 
when treating bilateral versus unilateral facet 
dislocations.
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