
Tlaumatologicai surgery of the ]ower
cervical spine throu-sh an anterior.
approach has real acivantages: no need
to tutrr the patient (rvliich is al,vavs dan_
gerolts in cases of severe instabiiitv
such as in bilater"al dlslocations), .usi,
exposut'e of the anterior column of discs
and renebral bodies, Uon. 

-n.ut 
in_n-in

tne rnter-body spaces, u.hich contdbutes
to successful fusion, and straightfor_
rrard.stabil izatjon bv screru_plaù fira_
iton. 

_t\evenheiess, anter-ior celicai si-rr_
gern has its limits, notabl.y fol" tesiÀ of
the poster-ior arches, 

",lri.n "r".url.. 
io

leduce through a posrerior" approach,

HISTORICAT BACK"
GROUND

Althorj-eh Chipauit appears to have
approached the cervical spine of a
patient r,r'ith pott,s disease tirroL,gh a;
anterior approach as ear.ly as 

-1 
895,
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Robinson [l] was the fir"st to describe
the antedor cervical appr-oach in j955.
Shortly after-that, othei authoru p"Àr_
med anterior interbody g.^ft, ;thoït
lir.oriTtl:ris: Derevmaker f2l in I956,
uroward LJJ tn 1956, Bai lev l4l  in 1960,
and Verbiest l5l in 1962.'ft.r. ,rurràl
alone grafts, although prot..t.J'ù
strong exter.nal orthoses such u,
Minverva collars or hajo jackets, ;" ù;
compJicated by secondarl aispiuc.m.ni
or the graft, u-hich occurred in as manv
as 1000k of the traumatic cases ..po*.à
bv Stauffer [6], a'd as fer,v as ir;;i;;;
:u11 pr-rblished by Gregorli L7).B^ohlman f8l r-eporled pr..,dar-th,:ori, in
5% of the cases of one_ievel gruft, urrà in
16a/a of mult ip je- ler.J l  orrÊr.-
Subseqi-rentJv, nu,o.rou, uutt orr-uauî_
cated Llse ol osteos\,rtjresis bl scre\^L
plates to avoid entrusion of if,. g.uf1
(Olosco in 1970, Bohjer iSl :n f  çZù;J
Caspar 110l in 1982). Sénégas [ti] a.uà_
,:p.o.,u cer-vical plare, which we shall
aesct'lbe here, and pLrbJished his first
reslrtts tn 1972 and 1976.
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II{STALLATION .
APPROACH

The tr-auma patient is placed in a stdct_
11r suplne position, in some cases \^rith
traction by Gar-dner_Wrlls tongs anJu,ith rhe table siighrlv tilted so ,i; il;;afe lo\À/er than the head. The shoulder-s
are pulled caudally raath adhesjr,. t^;;;
to faciijtate radiàiogical,,i."o 

-ot'rî.

cenrrcolhoracic junction. The jmaee
intensifier- is installed una Uto.t.à inthe.proper position. It should ;;;_i;verification on lateral ,.*, ,^,h;;;;-;,:
needed during the procedur. ffrfr. i.n,
are not lor.r'er than the head und if ;Ë;neck is overly extena.a, ."tr"_--*T
intraspinal venous bleeding ."t ;" ;;:cerbated, r.endering d.;"o.';;rJ;;
pro:edul:s in rhe spinal canal more dif_
ncult ,  lhe anaesrhesiologisl  havins
poor access to the head and uppei
limbs, a firmly atach.A,.infoÀ jiiiu_
Datron tube should be used and bloodpressure should be measured at one ofthe lou'er limbs (fig. 1).

and car"otid sheath. Right_handecl sr-u.-
:T..eÏ]s :s1nel-ajir' -operare rh:-ot-ish the1-tqlt1 stde and lefr_handed sr,ri.seoirs
rlirough the left. The exposule can behot"izontal to access a single djsc andrrer-tical for- tra,o discs or mot-e.

Vascular ligatur"es are rarelv need.ed.
The thrn-olinguofacial ur"ou, lrr,rrt lrJ
lf; ylttiot thvrnid a'ter1i ,.13y be Jiga-rec ro access C3_C4 and the inferir-
thtroid aftery to access C6_C7, One
must be careful not to section the hypo_
-elossal nen e and lou,er (or ,-..ur-r=i.il
laryngeal nene u,hen exposrng C7-T1,
notably on_rhe right side ,nnËr. lt-i,
more lateral and therefore more pt-one
to iatrogenic inju4L

THE CLASSIFICATION
OF ITTJURIES WE USE IS
THAT OF ARGENSON irzr

Among lesions that ma1, be operated
4t tr .

The anterior approach progresses ante_
ror Io the sternocleidomastoid muscie

. \pe A jesions in compression (bu:-st
fractures, most often 

"f 
CZ feZ)- 

"râtear-drop fractures of C5 or cà6:i,-, Tlpe B iesions in flexion È;#,sprains (82) or bilateral dislocarion
(83)),

'Ty.pe C in extension, especiailv
ra,ithoui osteoarticula. l.ri";;, ';;1

Tyr"rg subjects *,th ourrownfoi
rne cenrcal canal (C j ), 

"
. 

!1ge D n rorarion (unilateral fracrur_e
(ul,J, fl151eçurion_fractur.e of the later-al
mass (D2) and unjlater"al dislocution
(P:).in these lesions h rorarion where
the sur"geon's attention is drarvn to thelesion of rhe posierlor arch, there isarways mpture of the disc.

Fig. 1 : Peroperative instailation



CLINICAT SERIES

The cl inical  ser- ies r

;+t *l{i l;:l;Tr :: Ë*1ï:î
li :,1î ;:' J1;1,ï ïïiT'.:' iJ: i:;.i
ihrïr+i'i; ï illf i'i:ï-lll
. ;,*3ijft.:,;i:iT::l Éi,0 ,.,.,.
. ; ;'u it;;;i ;il';$i'":'ci ures ( A 3 ), sz rs",,i oriJ,rËi,"iiiffi,1i,:,",

i:,tlï:il:î.i:;î#,à,3:îi'î",tr
;lfî*:ft;ilïîîxr p.n,he spi

rï : fr ï J I lîfl :ïi,ïi,ï; :i ;ï.:jt"i
ili.i'1Ï'j;r1'"'"îî:;' ï' "i'r"",rr,' ""

*jitiË$î**'
,:.'J :ï,{,j j# : ;ïFl,:ï ï :Hffi,5

,ilïiJi:::ïïlli.ï:i:,::al,r an oprion
r.un'i*i"l,,ri"ii,,i""i,l'i,,..i.',iJ:::1,'i-
;xi,', ; li ïï:Jïî. î,,î.9* kï g :*:
iljr ii,ri ;:1ru;,liT .î JTil,nrum scr-eu-plate.

Tear-dr"sp fractures

]L: :.."1;O.lp fr.acnu.es jnrojved C5 jn
#:"î,ffijjJ":îf;"' o*," unri thui
ï::ïî;r:*lb'î,#*#ti#jr
;f: r.ijiË:ti: Ëî îilË îft : fi ,.i:upper and lou,el- level:; i' " ;ï:,-îï.' î""rïiii iïi Tl:""ff;
Ë*îîi ##,î ïï ri:{Ë:îiiîi
l;l::-*:":i:iir1ï:il':il:,::,1î:lf ing a À0,r.. -"iirr.' ;l:."iiit r,rï

SPECIFIC AT{TERIOR
PROCEDURES

l:goRDrNc ro rHELEsroN ro rÈ TREATED

C ontntinutiv e fi.ac tur e s

*.::ir,""rjr e fi.acrur.es of ùe lerrebrajuool mosi often ini,ojring C7 (fine B2)
1 : t'eroperatiVe 

disconr",) nes"ti,"- i' ii ;;:i;f: r,u
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there ar"e nellrological st,nptoms, total
colpectoml, dou'n to the posielior u,a1l
to enslLt'e good decojnpr-ession shoulci
air,r,avs be considered. In tear--drop fr"ac_
tules urith no neurological s.ulptom, if
the supelior drsc js held ro b. i,itu.r, un
inrerbodl, graft on the lorl,er- disc u,ith a
ceruical plate can be pr-oposecl. Isolated
injr-rries of the super-ior. disc are excep_
tional. In case of doubt, a double diic
space glaft (fig 3) or- a partial anter.ior"
coryectomy is peConned, associated in
el/ery case ra'rth plate osteosl,nthesis.

r'ior exposlire. Its replacement f1, 3
rlonocortical iliac cr.est gr"aft of proper
height (rhe same height as the liealihv
adjacenr discs in vor-rng subjecLst rri i l
enlarge the intenrertebral Jorailen ancl
indilectll. r-eposition the fr.actur.ed
superior facet.

F r achn e - di s lo c atio tt s

In fi-actur-e-disiocations of the lateral
mass (D2 lesion), as in tear.dr-op fi"ac_
tures, it is essential to knowurhich cliscs
(upper, lora'er, or both) are invoh,ed.
Intraoper.atirie discogr-aphy is also useful
in such cases, more so than MRI, r.l,hich
plovides less infomation on the state of
the discs. The inter"body arlluodesis
includes the lor.i'er- disc or" both discs.

Facet djslocation can compllcate a fiac_
tr,u e-dislocation of the later-al mass
(fig. a). Reduction through a posteriol"
approach is often indicated in this tlpe
of lesion, Nerrefiheless, if the anteiior.
approach is chosen, one should relrern_
ber that none of the open reduction
maneuvers, which u,e shall describe in
the subchapter"on dislocations, is effec_
tive because the pedicle is detached
hom the verlebr"al body The disc and
rieûebral body can be exposed til or_rgh a
conventional anter"iot- appr"oach anterior-
to the carotid sheath and the dislocarion
can be accessed thr"ough a r"etr-oriasculaL
approach. By passing behind the rrerle-
bral afiery and between the turo roots
that frame the lateral mass ini,oived,
sllr'geons can reduce the dislocated facet
tvith an osteophl'te hook under image
intensifiel guidance,

f!9. S : Tear drop with positive peroperative
discography at the upper leve,l pointing at
superior and inferior arthrodesis

U nilater al fac et fr ac t w, e s

Unilateral facet fi"actur"es (D1 lesions)
ale operated if ther-e is serrere offset on
latelal and oblique r.ieu,s, especiallv if
the accident iactim experiences ipsilâte-
ral cervicobrachial neuralgia. Tlie mp_
tur"ed disc can be seen thr-ough the ante-
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a). preoperative CT scan
o) preoperative tesion

?, 
p:, a n q ret rovasc u ! a r a pp roa c h

1l lldu,cti.on with osteophytes hooke1 control on lateral view
ry,preoperative tateral X-rayg) postoperative latera! X_rav

l iS. S' Distocation-fractu
oy articular luxation: 

re of the latercl mass compticated
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Seyere spreitls

Setere snr-airrç f  R1 leciorr . ,  I  arc : 'erplr

en-- l i " . r  o, . ]  h. ,  
-crrr-nln^i .^ l  

. .*- ,^- . -LVlrry l lLaLsU U\ t tgUl UrUytL4I : . \  r l lpLUl|5.

pr ipn r l rnrrqh cnnrc nf  5, ' r -  no. i - - ' .  . , . i .1-uut y4trst lL)  \ \ lLI

ceraical sprains t 'epofied drsesthesias in
Their  f inqe-.  dr i ' ing the accidenr.

The diagnosis is made on bending fi1nrs
in flerion (because 94% of se1-ere splains
occrrl'in flexion). Aflei-ren dar-s (or afier
t\\'o \veeks if the subieci is excessilelv
painfirl and stiff), the parienr is tested in
hrmcl |pvinr fnr  rhe e nncnmijent nr-eçFn-r rJyLr uLruurr  lvr  LrrL uurruv

ce of Ihe folloujns 3 criteria:
r a minimum offset of 3 mm ot-ansle of

15" befil,een the verlebral body poste-
riol rralls sigmfung rhe im'olvement
of the disc,

. uncoverins of more than 5070 of rhe
sttner inr  facet of  the lnrvcr vpf ichte

which signifies a mpture of the alTicu-
lar capsuJe,

r  inîerçninorq nrôcecq :nslc or"c:Ter-

rhan 15" sisniftins a lesion of the
interspinous and supraspinous liga-
mentq / f io i )

These three associared signs are caused
hv the rrrnlrr re nf  the ent i rc mnrrn nf  e le-

SrvuP vr Lru-

Fig. 5 : Severe sprain radiologic criterias on
dynamic X+ays
1. > 15"
2.>3mm
3. > 50%
4. > 15"

nrents of Junghanns' nrobile sesntenT
leacling to lastrng instabilitri u'hich indi-
cates slu'gical treatment. The antet-ior
approach ajlora's one to establish rvhe-
ther the disc is disrupted. The disc space
is filled \À-rrh an iliac cresr graft or-a cage
filled rvitir bone rarher than ra'ith bone
substitute (fig 6)

Fig.6 : Severe spain pre and postoperative
X-rays controls

Ilnilateral and bilateral facet
dislocatiorts

Unilateral and bilateral facet disloca-
tions (type D2 and 83 lesions) ar-e pre-
sented together because they were the
nhicet nf  o 

-"1" ' l ;^-+;^-  
in Qnino i -  l  OORvuJLrL vr  4 puul lLdl tu l . t  u l  Jp- l rç LM7a

[13]. Among the 168 djslocations stu-
died in this series, 77 urere unilater-al
and 9i were bilaterai. They r,irer-e situa-
ted betr.r'een C5 and C7 n 1?.6 patients
(75c/o), at C2-C3 in 34 (200k) and ar C7-
T1 in 8 (5%). Har.ing operated all these
dislocations through an anterior
approach, \À,e obsenred 7 herniated discs
(1arc of the parienrs). This non-negligible
incidence of associated disc herriation
reinforces oul belief that sur-sera/
thr-ough an amerior apploach is ùtel-
than posteliol" surgery, r,r'hich may exa-
cerbate neurologjcai starus during the
reoucllon maneuvel:s.
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ÏÏi:ti:î::n 
art'al's consjsts of 3 suc-' .i#ï:ï1.[';:,* :ï;ï,ï ",:'i::

):î{ iiiïîr: :ï:::il *i:Èl;

'î:-,;,0^,-1,;t:: 
iJ,:i,',i.*î ff;'îl:l;u-achon applied to a cr

ilif{+#tiirrk#itr
'*** rui i:T;'n:i :î::, lî: Jl:

FJuoroscopjc guidance is indrspen-sable,dur in_e the maneuvel  r r ,h jc|

,',',',:#i,J:J,h_l i,;."'l,.a'"'. ità,,

#ï!îîË:,,.#,ïl;itiâ Jiï_l #ïsrage J u,as successful

ilt'îi,il i*nrilïT î,':? irc x

' 3i"::, i ̂ T,ïl!io " Ël i';. l' :. ".t "-,
*i:r:: ui;"r i'#î
r o*.1. **. uî;,; îi,iï,iiï " "j, 

j::
iff:3,,î::'j:"j,, jj 11 _Ë;"iri
:ïffïîfl:ï ;,".?i;: :ïi :i: jl:

.3-.":: of unilateral disiocarion (rvhich
::l ?. an inrermediaïe srage U.fr..
i"tïo-, :t:..:Or.r 

cr j on of a Uiir,.*i a,rj"l

*$j i:: i J,:",';H' ; j'"ï:ï: jf :
:;:::il: :rï.i i;:1ï j.iJ #ï :,i ilr^s_lsed,to follow as the afijcuf". p.o-cesses slip back into place (fig. 10)i'l:o"t:i"." under 

-eene.ar anesrhesia
:::-"i? 2) in the sur._sicatunlt;Ë;i;i
tlacrion in flerion ior bilater.ai il;;-
:::i::l 

flexion_tilting rvirh conrraiate_lat rotation for unilaËrai airf 
"."ri*,
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Fig. 9 : Bilaterat facet dislocations rcduction
a) intersomatic distractor
b) facet top are in contact
c) reduction is obtained
d) final anteriot arthrodesjs

Fig. 10 : Bigth unitateral facet distocation

?t'!î',ii'ili":::i;:i*zi:"{;:::iJ:'dies is paradoxicarv sreater on the risth

)7)
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