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ABSTRACT 

The fractures and injuries of the lower cervical spine 
(C

3 
-C

7
) in addition to the problem of the neurological 

deficit, often represent a tllerapeutic problem. Sev­
eral classification systems have been suggested in 
order to create a subdivision and an algorithm for 
their treatment. 

In spite of the application of the most con­
temporary diagnostic means (CT, MRI), the image of 
the pathoanatomic substrate is not always complete. 
This could cause errors in the pre-operation plan, or 
due to the wrong choice of an operation approach 
(anterior or posterior) in some cases, an anatomic 
reduction can not be achieved. 

The paper presents two groups of patients 
operated on for injuries of the cervical spine. In the 
first group of 134 patients, 30 patients were operated 
using the anterior approach, an the remaining 104 
using the posterior approach. Better results, regard­
ing anatomic reduction have been achieved in the sec­
ond group of patients where the application of the 
anterior approach was dominant (of22 operated, the 

II3BA)J;OK 

<f>paKTypHTe H ITOBpe,qHTe Ha ,qOJIHHOT BpaTeH 
'p6eT (C

3
-C) OCBeH npo6JieMOT CO HeBpOJIOIII­

KHOT ,qeqm~HT, qecTO rraTH rrpeTCTaByBaaT H 
TepaneBTCKH npo6rreM. ,JJ;ocera ce rrpenopa'laHH 
pa3JII{tiRH CHCTeMH 3a HHBHa KJiacH<pHKa~ja CO 
u:en Aa ce H3BpiiiH no,qen6a 1:1 arrropHTaM 3a 
IDfBfUIOT TpeTMaH. 

11 ITOKpaj npHMeHaTa Ha cocpHCTl:I­
J.VIpaHH ,qnjarnocT.HqKH cpegcTBa (CT, MRI), He 
MO)l(e ceKorarn )l;a ce HMa jacHa rrpeTcTaBa 3a 
rraToaHaTOMCKHOT cyrrcTpaT. Osa MO)l(e ,qa 61:1,qe 
IIpHqHHa 3a rpeiiiKU BO npeorrepaTHBHOTO 
rrnaHHpalbe HJIH rrplll!HHa 3a rrorperueH U36op 
Ha onepaTHBeH npncTan (3aJ.IeH HJIH npe,qeH) so 
ae.Kon: cnyqaa, 3apa)l;H lliTO He MO)Ke ,qa ce 
IIOCTHrHe aHaTOMCKa peiT03H~Hja. 

Tpy,qoT pa3rne,qyBa )];Be rpynH Ha 
rra~l:leHTH onepHpaHH 3apa)l;H ITOBpe)l;H Ha 
apaTHHOT 'p6eT. Bo npsaTa rpyrra q,q 134 
nan;ueHTH, 30 rra~HeHTH 6ea orrepHpaHH eo 
rrpe,qeH npHCTan, a Kaj npeocTaHaTHTe 104 ce 
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TOAOpoB 11.: <J>paKTypii Ha AOJieH BpaTeH 'p6eT 

npHMCIHf 3a,UHHOT XHpypiiiKH npHCTan. 

IIo,uo6pu peJyJITaTH, so o,nHoc Ha aHaTOMCKaTa 
pen03H[(Hja 6ea !TOCTHrtlaTH BO BTOpaTa rpyna 
Ha ll8[(HCHTH Kap;e lllTO llO'-ICCTO ce YIIOTpe6y­

Baroe npe)lHHoT npHCTarr ( o.o; 22 onepHpaHH, Kaj 
10 ce npHMeHK npe,o;eH rrpHCTan). 

KaKo 3aKny~oK, o.o; CHTe pa3JIHl{HH 
BHnOBH llOBpe,nH Ha ,UOJJHHOT BpaTeB 'p6e-r, CO 

npenHa cpHKca[(Hja 6H Tpe6ano na ce onepapaaT: 
cppaKTypH Ha npemJieHCKOTO TCJIO, HeKOH 

THllOBH Ha cppaKTypH-JIYKC8~11H (nyKC(lW[ja CO 
cppaKTypa Ha ep;eH HJIH p;BaTa apTHKynaptUI. 

npO,UOJI)KCTO[(U), llOBpCUH O,U THIIOT Ha cppaK­
Typa cenapaJ.J,Hja Ha apTHKynapHHOT Mac11a KaKo 
H nonpenw Ha naraMeHTapHHOT anapaT. 3a.n­

naTa cpHKcaUHja e no,uo6pa 3a: 'IHCTH nyKca[(IDI 
H BCKOH TlfiiOBH Ha cppaKTypH - JIYKCa[(HJl. 

BOBE)]; 

TpeTMaHoT lia nospep;HTe Ha .o;onHHOT npaTeH 

'p6eT ceKor alli ro 6uen now rnac, nopanu 
pH3HKOT on HapyUiyBal-be Ha HeBpOJIOillKHOT 
CTaTyc H MO>KHOCTa 3a HC[(CJIOCHa peii031H(l1ja 

sa nepiiiJieHCKHTe Tena. CTaH.u:ap.o;HHTe pap;Ho­
rpacpcKH Texmurn se ce ceKoram .noaomrn 3a 

npe[(H3Ho na rn necp'F!lmpaaT cu.Te nonpe.nu Ha 
CKCJICTHaTa CTpyKTypa H KOMllJICKCOT Ha 
JIHraMCHTH. ,[(eHeC, CO npHMCHaTa Ha KOMnjy­
TepcKaTa TOMorpaqmja H MarHeTHaTa pe30HaH­
[(a, OB03MO)KeHa e no.o;o6pa BH3yem l.3al..U1ja Ha 

HacTaHaTHTe nospe.u:u. CenaK, HaKo MI:!Ory 

pCTKO, llOCTOjaT op;pep;eHH3aMKH npHnHjarHOC­
TH[(Hpai:beTO, nopa].l,J-1 KOH TpeTMaBOT MO>Ke ].1,3 

6HJJ.e Hecoo,useTeH. 
[(enTa Ha Tpyp;oT e ):{a ce ena6op11pa 

npamalheTo: ):{aJIH e nono6po .na ce H35epe 

npeJ(HKOT, o,uuocHo 3ap;HHOT XHPYPliiKH np.H­
cTan sa o.o;pell,eHa nospe.o;a Ha .o;orrHHoT spa·reH 

'p6eT, li 3a KOH nospe,ll,H e 3a)l.HHOT, OAHOCHO 
npep;HHOT npucTan no)l.o6ap? 

Oil. 69 nal.f,HCHTH so Rancho- Los 
Amigos Medical Center (Los Angeles) KOH 

6HJie orrepHpaHH ao nepHOAOT on 1985 
.no 1987 co noapeT.H Ha spaTHHOT 'p6eT, 
Kaj 27 on HHB (ami 39%) ce rrojasurre 

J(CcpHHHTHBHH rpeWKH IIpH TpCTMaHOT. 
Kaj 9 nalJ,HeHTH ( OAHOCHO 13% ), H36opoT 
Ha onepaTnBHHOT 3acpaT 6urr rrorpeiUeH. 

HecoMHeHo, TO'lliOTo J(HjarsocTHl(Hpa­
lhe Ha cuTe noape.na, aHannJaTa Ha CTa6umiOCT 
H rrpHMeHaTa Ha COOJ(BeTeH CUCTeM Ha KJiaCHcpH­

Ka[(Hja, xe ja cse.o;e MO>KHOCTa 3a rpeliiKH sa 

Mmrn:MyM. 
IIoCTojaT ueKOnKy rrpHq}IH}IJa coJ.o;asa-

1-be CHCTeM Ha KJiacHcpHKa[(Hja rrpu KaTeropH3a­

~HjaTa Ha cppaKTyp»Te Ha noJIHHOT BpaTeH 
'p6eT: 
1. BaKoB cwcTeM 611 MO>Kerr ecpHKaCHO H 

rrpei.t;Ji3HO p;a p;a,[(e 01IHCHH HHcpOpMal.(HH 3a 

nospep;HTe Ha 'p6eTOT, eJtHMHHHpajKH no.nonr» 

o6j acHysatba. 
2. CncTeM 3a KnacFicpHKa~Hj a 6H 6HJI KOpHceH 
H 3a KJIHHH~KH FICTpa>KyBalba, CO liiTO ce 
OClilrypysa BHHMaHI.J.CTO J(a e IIOCBeTeHO KOH 
ep;Ha e.o;HHcrBeHa rpyna Ha nospe,o;H. 

3. IIpeKy J(aBalue HHcpopMa[(HH 3a aepojaT­

HaTa JIOKa~Hja Ha IIOBpep;aTa BO OJ(HOC Ha 
pa3HHTe J(eJIOBH Ha p;p6eTOT, CHCTCMOT 3a 

KJiaCHcpHKalJ,Hja 611 6H.Jl KOpHCeH OpH npep;sn:p;y­
Bal-beTO p;aJIH HOpMaJIHHTe IIpO[(eCH Ha 3aJiel.Jy­
Balbe 6H 6HJie ap;eKBaTHH npH IIOBTOpHO'l'O 

aocnocrasysaJDe Ha CTPYKTYPHHOT HHTerp~rTeT 
Ha rroapep;eHHOT 'p6eT. 

4. TeopeTCKH, cuCTeM 3a Knacu<t>HKal.{Hja KOj 
fll p;ecpHHHpa BCKTOpHTe Ha CHJTa KOR ja 
npep;113BHKy.saaT nospep;aTa, 6H 6Hn Kopaceu 
rrpH nnaHwpalbeTo Ha MaHeBpHTe 3a pen03Kl.l;Hja 

sa o6Honysalbe Ha HapymeHaTa aHaTOMHja. 
Osa, HCTO TaKa, 6H 6»no noneJHO n pu o.npe}J.y­

salbeTo .o;arrH, Ja .na.o;eHaTa nospena, Tpe6a .o;a 
Ce H36epe 3aJ(H.l1.0T, OWIOCHO npep;Hl10T npHCTan. 
5. Ha Kpaj , CHCTeMOT MO>Ke J(a Ce KOpHCTH 3a 
npe.o;sw.o;yaalbe Ha KJilffiHl{KaTa CTa6HnHOCT ea 
'p6eTOT, HenocpeJ(Ho no nospep;aTa. 

3a >Kan, l1 rrOKpaj Toa IIITO rorreM 6poj 

O,UJlli'lliH cTaTHH rH o6pa5oTysaaT nospe)UfTe 
Ha 'p6eTOT, HC cyM Hl'lHlliOJI Ha CHCTeM Ha 

KJiaCHcpiiKa~Hja KOj fH 3aJ(OBOJiyBa CHTC 
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anterior approach has been applied on 10 of them) 
ln conclusion, from all the various injuries 

of the lower cervical spine, the fractures of the verte­
bral body, some types of fracture-luxations (luxation 
with a fracture of one or two articular facets), inju­
ries of the type fracture separation of the articular 
massif as well as ligament lesions should be treated 
with the anterior approach with plate and screws. The 
posterior fixation is better for: tear- drop fractures, 
pure Juxations as well as some types of fractures­
luxations. 

INTRODUCTION 

The treatment of the injuries of the lower cervical spine 
has always had a bad reputation, due to the risk from 
deterioration of the neurologjcal status and the possi­
bility of an incomplete reduction of the vertebral bod­
ies. The standard radiography techniques in two 
planes, are not always sufficient to precisely define 
all the injuries to the skeletal structure and the liga­
ment complex. Today, with the application of com­
puted tomography and Magnetic Resonance Imaging, 
we have the possibility for better visualization of the 
occurred injuries. However, although to a very small 
extent, there are possible pitfalls when diagnosing, 
due to which the treatment might be inadequate. 

The purpose of this paper is to elaborate the 
question: whether it is better to choose the anterior, 
or the posterior surgical approach, for a specific in­
jury of the lower cervical spine, and for which inju­
ries does the anterior, or the posterior approach work 
better? .. 

Out of 69 patients in Rancho- Los Arnigos 
medical center (Los Angeles) that were operated on 
for cervical spine injuries in the period from 1985 to 
1987,27 of them (or 39%) had a definite pitfall in the 
treatment. In 9 (or 13%) of these the choice of opera­
tion was incorrect. 

Undoubtedly, the correct corroboration of all 
injuries, the stability analysis and the application of 
an adequate classification system would reduce the 
possible pitfalls to a minimum. 

There are several reasons for the development 
of a classification system for categorizing lower cer­
vical fractures: 
1. Such a system could efficiemly and accurately 
communicate descriptive information regarding cer­
vical injuries, eliminating lengthy explanations. 
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2. A classification system could be useful for clini­
cal research, assuring that attention iz aimed at a single 
injury entity. 
3. By providing information on the probable loca­
tion of injury with regards to various components of 
the spine, a classification system could be useful in 
predicting whether nonnal healing processes would 
be adequate to re-establish the strucLUral integrity of 
the injured spine. 
4. Theoretically, a classification system that defines 
force vectors producing an injury could be useful in 
planning reduction maneuvers to restore spinal align­
ment. This should also help in determining whether 
the posterior or anterior approach should be chosen 
for an operation. 
5. Finally, the system could be used to predict the 
clinical stability of the spine immediately following 
the injury. 
Unfortunately, in spite of several excellent articles 
discussing injuries of the spine, I still haven't found a 
classification system that satisfies all the criteria listed 
above. 

Holdsworth classified injury into six catego­
ries . The name of each category implied a mode of 

loading that led to failure of the spine. Unfortunately, 
it has become apparent that this system is not suffi­
ciently detailed. For example, what is meant exactly 
by extension injuries? 

Alien and Ferguson, in a truly scholarly work, 
have devised a good classification for spine injuries, 



ToAopos 11.: <l>paKTYPH ua AOneH upaTeH 'p6eT 

ropeaase)l;eHH KpriTepHyMM. Holdsworth rH 
KrracMcpM~Hpa nospeJv-ne BO meeT KaTeropHH. 
l1.MeTo na ceKoja OA OBHe KaTeropMM yKa:>Kyna 
Ha HaYHHOT Ha Off'fOBapyBaH>C KOj .I(OBCJI .!(0 
I10Bpe.I(a Ha .I(p6CTOT. 3a )!(8JI, Ce l.fHHH.I(CKa OBOj 

CMCTeM He e ,o;onorrHo npe~u3eH. Ha npMMep, 
mTO 1'0'YHO ce MV!cm:r Kora I<e ce Ka)!(e cKcTeH-

3HOIUI TIOBPCAM? 
Alien 11 Ferguson, na Hanucnma Hay~reH 

H8'4HH, HBI1p8BI1J1C JJ;06pa KJlaCFICpHKau;uja Ha 

nospegHTe Ha npaTHMOT 'p6eT, 6a3JtpaHa na 
l3CKTOpHTe Ha CHJia KOM rrpe,[(H3BHKYBBaT 
ogpegeHH ITOBpep;n. HMBHaTa pa60T8 ITOTCCTyBa 
Ha CHCTCMOT 3a KJiacuqmKau;uja Ha Lauge -
Hansen 38 nonpegnTe u gucrroKaiJ;HI1Te Ha 

CKO~IHlfOT 3I'JI06. 

CeKoja KaTeropnja e rroHaTaMy no,~J,ene­
Ha Ha nogrpyrnr nogpeAeHu cnope,o.; cepH03HOCTa 
Ha I10BpC,!l,HTe H TOa Of.{ I10M8J1KY KOtl noBeKe 
cepH03HH cppaKTypH. Ha Toj uaYHII ce go6He1111 
20 TIO.I(rpynM CO pa3Jlli~IHM ITOBpe.I(I.I. 1.JeCTOI13TI1 

npeTCT3B)'B8 TCIUKOTHja )l;a CC 38llOMHaT CHTC 

20 no.I(rpynH Ha oBue meeT rrramm K&Teropi-nt. 
Cnu•.JHa HerronorrHocT rrocTou 11 BO 

KrracncpHK8IJ;HOIIHOT cucTervt ua Aebi w Nazarian. 
Tue ro 3eMaaT KaKo noj,o.;osna ocHona, ABC 
cncTeMoT Ha AO-ASIF KrracHcpnKau;l1jaTa. Jii 
OB.I(C, HCTO TaKa, 33C,[(HO CO CHTC rrogrpyrrH, 

rrocTojaT rorreM 6poj pa3JIWIHH rronpeAH eo cnoj 
KBp8KTCp11CTl14CH OITHC Ha aHaTOMCKaTa JIC3Hja. 

Roy - Catnille npe.I(Jiara CHCTCM KOj CC 
6a3Hpa ua fi8T08HaTOMCKHOT cyrrcTpaT Ha 
nonpCAHTe. C11Te nonpeAH ce no.I(eneHH Ha meeT 

KrracucpHKau;HOKH rpym1: 
Cfuciiia llY ICCatJilja • Ka.I(C OOCTOH 

}:{HCJIOKaiJ;Hja Ha apTHKynapHHTC HOBpimll·lll CO 
COO,[(BCTHa COOH.I(lUIOJIHCTe3a ( CillfKa 1 ). 

JleJuja Ha -woou/l uuot"'ii Oe/l I-ta 

'p6eiUHuoiii czuo6 - He.uenocHa Jie3Hja Ha 

.rmreMaHTapHHOT anapaT co nocnegoBaTeJIHa 
HeCTa6HJIHOCT Ha TIOBpegeiWTO HHBO ( CJlHKB 2). 

Tear-drop ppa~Ciiiypu - l~errocHa mtra­
MCUTBpHa JlC3Hja, 06Ht.IHO npHApy:>KeHa CO 

KOCKeHa aBymnja on npegHHOT Kpaj Ha npem­

rreHCKOTO TCJIO (cnHKa 3). 
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based on force vectors producing specific injuries. It 
is reminiscent of the Lauge- Hansen system for clas­
sification of ankle fractures and fracture dislocations. 

Each category is subdivided into stages with 
the lower numbered stages representing the less se­
vere forms of the specific injury pattern. In this man­
ner, there are twenty patterns of different injUiies. It 
is somewhat difficult to remember all stages of the 
six categories. 

There is a similar flaw with the classifica­
tion system of Aebi and Nazarian as well. He con­
siders, as his base, the ABC system of the AO-ASIF 
classification. Here as well, together with the sub­
groups we have a subdivision into a great number of 
different injuries with a detailed description of the ana­
tomic lesions. 

Roy- Camille has suggested a system which 
is based on the pathoanatomic substrate of the inju­
ries. All the injuries are divided into six classifica­
tion groups: 

Pure luxation - where there is a dislocation 
of the articular facets with an appropriate spondiloly­
sthesis (figure 1). 

Lesion oft he mobile spine segment- an in­
complete lesion of the ligament apparatus with sub­
sequent instability of the injured level (figure 2). 

Tear drop fractures - a complete ligament 
lesion, usually with an accompanying bone avulsion 
from the front side of the vertebral body (figure 3). 

Fracture luxation - where in addition to a 
certain spondiolysthesis there is a fracture as well, 
usually on one or both articular facets (figure 4). 

F.S.A.M. (Fracture Separation of Articular 
Massif). In this case, there is a double-sided fracture 
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of the pedicule, in front of and behind the articular 
massif, and depending whether the injury is single or 
double sided, the spondiolisthesis of the vertebral bod­
ies is smaller or larger (figure 5). 

Fractures of the vertebral body with differ­
ent forms of deformation of its basic shape depend­
ing on the force causing the injury (figure 6). 



To;topoa H.: ct>paxryp1t Ha Aoneu apaTeH 'p6eT 

C/>pa~Ciuypu - .nyKcaquu - Ka}J.e ocseH 
OJ).pe}J.eHa CllOH)J.11JlOJ1HCTC3a TIOCTOM li <!JpaK­
Typa, 06H:tiHO Ha C{\eH HJlH }J.BaTa apTMKyrrapHH 
II pO}J.OJDKeTOl(J1 ( CJIHKB 4). 

C/>. C. A. M. (<l>paKTypa-cerrapal(Hja ua 
apTrncynapruroT Mac1ra). Bo osoj cnyqaj rrocTOH 
ABOCTpaHa cppaKTypa Ha ne}fHKynaTa, npen H 
IIO apntKynapHllOT M8CUB, l1 BO 3aBHCHOCT O}J. 

TO a .!{aJIH IIOBpe}J.aTa e C}J.HOCTpaHa HIDt }:(BOCTpa-
11.8, CIIOH,I(HJIOJI:nC'J'C3aTa Ha TCJiaTa Ha npeUIJIC­
HIITC e rroMa.!la HJU1 noroneMa ( CJIHKa 5). 

<PpaKiilypa Hlt ifepuUleHCKOiUO iue.no CO 

pa3J1Htffl.H cpOpMH Ha necpopMal(Mja, BO 3aBHC­
HOCT o,q cMnaTa Koja j a rrpe}J.H3BHKysa noapenaTa 

(cnMKa 6). 
0 }J. npep, H.eKOJlKY rO}J.HHH BO CTpy'IHaTa 

Jir-rTepaTypa ~10)KC }J.a ce cpeTue u KJiacM<lJr-rKa­
l(HoHnoT c~tcTeM ua Argenson, Koj ce 6a3Rpa Ha 

rrpeTxo~HaTa pa6oTa na Roy-Camille 11 Alien eo 

TpH rpymt: na ne3IDI Kon ce pe3yrrTaT Ha eneH 
J~OMllllaHTeH BCKTOp Ha CHJla. 

Bo ceKoja rpyrra, neJHHTe ce KnacvHt)H­
u,upaaT crrope}l. jaY HllaTa Ha BCKTopoT na CHJJa. 

0}1. C.I1TC OBHC J<JiaCHcpMKal(HH, jac ro 
npeTrroqwraM CHCTeMOT Ha Roy-Camille 6H}J.ejKJ.r 

MHcnaM neKa e eneMeHTapeH H neceu 3a 
)'Il0Tpe6a. MoeTO HCK)'CTBO TIOKa)l(yBa }J.eKa 
osoj CHCTeM ro pe<!JneKTHpa, nocra npel..{H3HO, 
naToaHaTOMCKHOT cynCTpaT Ha nospe,qaTa Koja 

5p. % 

AHaToMcKa peno3V14VIja 18 100 

3a,qoaomnenHa peno31!1L\VIja 

He3a,qoaomnenHa peno3V14111ja 

BKynHo 18 100 

Tpe6a na ce Tpentpa. He caKaM na Ka)KaM ,o.et<a 
OBa e BHCT.HHCKHOT HJIH H}J.eaJIHHOT CHCTeM, 
6M}:IejK:H so noae:Ke cnyt.IaH cyM HaHUlOJJ Ha 

nospe}J.a Koja He cyM MO)I(eJI .o.a ja rrpoHaj}J.aM so 
OBOj CHCTeM. 

MATEPHJAJI H METOJUI 

JllcKyCTBOTo, cnopen Koe t<e ce o6RAaM .o.a ro 
o,qrosopaM rrpamaJheTO ,o.an 11 enHa rrospena Ha 
}J.OJIHHOT spaTeH 'p6eT Tpe6a }:la 6H}:Ie onepH­

paHa eo npe}J.eH HJIH 3aAeH np.HcTan, ce 6a3npa 
Ha rpyna o.u 134 nal(HeHTH orrepHpaHH so ne­

pHO}J. O}J. 10 TO}J.RHH (1987-1997), KaKO li BTOpa 
rpyna on YlllTe 22 nat(HeHTH, orrepwpauH no 
nepHO}:IOT 1997-2001 x:ora ro npoMeHl11lMe 

csoeTo npBJil.mo 1\iHCJTeJbe. O.o. BKYIIHHOT 6poj 
orrepHpaHH nal(ueuTH OJl. npBaTa rpyna, 30 on 

HHB 6ea TpeTHpaRH eo npe,o.eH rrpHcTan, }:10~\eKa 
]:lpyrHTe 104 TI8l(HeHTH 6ea TpeTRpa!i.H CO 3a}J.eH 

np»cTan. 
Ilpe}:IHHOT npHCTall 6eme npHMeHeT BO 

cnyqaa Ha <!JpaKTypa Ha nepumeHcKoTo Teno 
KOe rrpHTHCKa Ha Ap6eTmlOT M030K on npe,o.HaTa 
CTpaua. ll,enTa Ha onepau.11jaTa Gtillt J.J.a et 
CTa6HJlH3Hpa H neKOt-.mpMMHpa Ap6eTOT 0}:1 
KOCKeHHre MacH KOK ro rrpHTRCKaaT. HacraHa­

TrTOT Ae<fJeKT ce KOMIIeR3Hpa CO TpHKOp'rHKaJieH 
rpacpT o.o. crista iliaca, a cpHKCal(HjaTa ce npasw 
CO llJlOl.JKa H Ulpa<fJOBH Ha npemJJeHCKHTe TCJla 
Han H rrop; cppaKTypaTa. 

3agHHOT npwc·rarr 6em e npHMeHeT no 

cnyt:raH KaAe rnaaHaTa Jie3Hja e so cpeAHHOT 
cerMeHT Ha TIOBpeneHHOT rrpmneH HJill r JJaBIIO 
3a n HraMeHTapmrne3HH. I.J;enTa Ha onepal(HjaTa 
e penoJ:Hizy~ja Ha JVtCJIOKall,HjaTa H cra61{1lll.3all,H­

ja Ha ' p6eTOT CO llJlO'lKa If mpacpOBJi 
IIOCTaBeHH BO apTKKyJiapH-MOT MaCHB. 

Cnopen KJJat.HcpRKa~OHHOT CHCTeM Ha 

Roy-Camillc, rrospeAl1Te KO« npHnafaaT 
Ha rrpsaTe 5 rpymt ce TpeTHpaaT Ha oaoj 
Ha'-IHH. Bo rpynaTa Ha nauHeHTH eo 
'lllCiiia .nyKCOlllzja, BO 18 cnyqaH HJI.H 
17.2% peno3Hl.{HjaTa e noCTIIrHaTa eo 

cne11,ajanea MaHesap Ha nocr, a oCTeo­

CIIHTe3aTa CO UJIOt:fKa H nsa mpacpa 

o6e36enysa COJlH}J.Ha BHaTJ)emHa cpHK­
caunja Kaj CHTe rral(HeHTH (Ta6ena 1, 
CJIHKa 7). 
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Recently, the international literature also men­
tions the classification system of Argenson, which is 
based on previous works of Roy-Camille and Alien 
with three groups of lesions resulting from one domi­
nant force vector. 

In each group, the lesions are classified ac­
cording to the severity of the force vector. 

Of all these classifications I prefer the sys-

tern of Roy-Camille because I think it is elementary 
and easy to use. According to me this system re­
flects, relatively accurately, the pathoanatomic sub­
strate of the injury which is to be treated. I do not 
want to say that this is the right or ideal system be­
cause on several occasions I have come across an in­
jury I could not recognize in this system. 

MATERIALS AND METHODS 

The experience, on the basis of which I wiU try to 
answer the question if one injury of the lower cervi­
cal spine should be operated with an anterior or a 
posterior approach, is based on a group of 134 non­
selected patients operated within the period of 10 years 
(1987-1997), as well as a second group of 22 pa­
tients, operated in the period 1997-2001 when we 
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adapted our fi rst opinion. Out of the total 
number of operated patients from the first 
group 30 of them were treated with the ante­
rior approach, while the other 104 patients 
with the posterior approach. 

The anterior approach has been ap­
plied in cases with a fracture of the verte­
bral body that makes pressure on the spinal 
cord from the front side. The goal of the 
operation is to stabilize the spine and to de­
compress the spinal cord from bone masses 
that protrude in it. The incurred defect is 
compensated with a tricortical graft from the 
crista iliaca and the fixation is done with a 
plate and screws on the vertebral bodies 
above and below the fracture. 

The posterior approach has been 
applied in cases where the main lesion is in the middle 
segment of the injured vertebra or for mainly liga­
ment lesions. The goal of the operation is reduction 
of the dislocation and stabi lization of the spine with a 
plate and screws placed in the articular massif. Ac­
cording to the Roy-Camille classification system, the 
injuries that belong to the first 5 groups are treated in 
this manner. 

In the group of patients with a pure luxation, 
in 18 cases or 17.2% the reduction is achieved with a 
special maneuver with a lever and the osteosynthesis 
with a plate and two screws provides a solid internal 
ftx:ation for all patients (table 1, figure 7). 

Lesion of the mobile spine segment is more 
rare injury. There were only 4 cases (or 3.9%) in our 
material. The reduction is easily achieved with ma­
nipulation of the neck and spinous process. We have 
provided fixation in an anatomic position, in the same 
manner as previously (table 2, figure 8). 

Tear drop fractures. This type of fractures 

No. 

Anatomical reductions 18 

Satisfactory reductions 

Unsatisfactory reductions 

Total 18 

% 

100 

100 



ToAopoa 11.: <t>paKTYPH Ha AOJieH apaTeH 'p6eT 

He3uja Ha ;w,o6UJ/.Huoiii. 
oef/. Ha 'p6eiii.Huoiii. ciii.oA6 e 
rropeTKa rrospega. HMaBMe 

CaMO 4 crry~aH (HJIH 3,9%) BO 
HaiiiJIOT MaTepHjan. PerroJn­

IJ,HjaTa ce llOCTHrHyBa JieCHO 

CO M3HHIIYJI3IJ,lija Ha BpaTOT H 
CITHH03HHOT npogOJI)I(eTOK. 

AHaToMcKaTa <i>HKCaiJ,Hja ce 
llOCTUrHyBa Ha HCTUOT H3't!HH 

KaKO M BO rrpeTXOAHHOT crry­
l.Jaj (Ta6erra 2, CJIHKa 8). 

Tear-drop ppaKiii.ypu. 
0BHe <l:>paKTypH ce .MHOry 
HeCTa6HJTHH, HO aHaTOMCKa 
no3HJ.\Hja r.fO)Ke cenaK necHo 
]:la ce rrocTHrHe ( qecTo nan1 

Japa,o;H <t:>eHoMeHOT aller-re­
tour, Kaj OBHe CJIJl.IaH H HeMa 
JJ:I1CnoKal1,Rja). Onep11paHn ce 13 BaKBH rrospe­

AH (HJIH 12,5% ), CHTe CO aH.aTOMCKa perr03HIJ,Hja 
H O}:(JIIPIHa <i>HKCaiJ,Hja (Ta6eJia 3, CJIHKa 9). 

6p. 

AHaToMcKa penos~4J..1ja 4 

3a,GOBOJllf\TeJ1Ha peno3J..14111ja 

Hesa,GoaonHrenHa peno31114111ja 

BKynHo 4 

6p. 

AHaroMcKa peno31-141.1ja 13 

3a,GoBo111.1TeJ1Ha penos1114111ia 

BKYnHo 13 

% 

100 

100 

% 

100 

100 

</Jpmciii.ypu-J/.yKcau,uu ce HajqecT Tim Ha 
nospe]l;a so nawaoT MaTepujan - 58 cnyl.fan 

(56%). AHaTOMCKaTa pen03Hl.\Hja BO OBMe 
crryqan He e ceKorarn e]l;HOcTa.BHa M.n:M 
JWPH 11 MO>r<na. Bo ualllaTa cepnja, no 9 
cnyqan (15,5%) perro3MIJ,HjaTa ce cMeTa 3a 

3aJl:OBOJIHTerrHa. Tipa'IHHaTa Tpe6a ]l;a ce 
6apa so sepojaTHa rpeiiiKa rrpn 
XHpypwKaTa HHTepBeHIJ,Hja RJIH BO 
<t:>aKTO'r }l.eKa BO HRe}l;eH 0):( 58-Te CJiy'llaH 
He ce ynoTpe6n Koca rrJIOl.JKa (Ta6ena 4, 
CJIHK8 10). 

Tpyua T-ta ppa1ciii.ypna ceuapau,uja Ha 
apiii.uKyf/.apHUOiii. J~WCUB (c]). C.A.M.). 
Cnopep; Ha.weTo HCKYCTBO, osaa rrospe]l;a 
e HajTeliiKa 3a rrpeno3:uasatbe n TPeTMaH. 
EgeH HHgnpeKTeH pagnorpa<t:>cKn 3HaK 

1~eKa ITOCTOH ABOjHa <l:>paKTypa Ha 
rregHKYJIOT, e XOpH30HT3JIIf3aiJ,HjaTa HJIH 

BepTHK3JIH33UHjaTa Ha apTHKyrrapHli.OT 
M3CHB Ha rrpa<i>HJIHHOT peH}l;reHorpaM Ha 

npaTHHOT Jl:p6eT. HajcH.rypHa }l;ujarHo3a 
MO)I(e }:(a ce }:(06He CO KOMIIjyTepCKa 

TOMorpaqmja, Koja liiTO npeiJ,H3HO OApe­

AYBa garrH rre3HjaTa e e,o;HOCTpaHa nrrn 
gsocTpaHa. Bo saKBH cnyqan, Kora 

rrpemJieHCKOTO TeJIO e O}l;}:(eJieHO CO 

<l:>paKTypa og noJa}l;HHCKHTe CTPYKTYPH Ha 
npemJieHOT, KOH ce egHHCTBeHHTe }:(eJTOBH 

npnCTaiiHH eo 3aJl:HHOT npncTan, peno3H-
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are very unstable, but the reduction in an anatomic 
position is easily achievable (usually in <:1 manner aller­
retour there is no dislocation). We have operated 13 
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such injuries (or 12.5% ), all with anatomic reduction 
and excellent fixation (table 3, figure 9}. 

Fracture-luxation is the most common type 
of injury in our material - 58 cases (56%). Anatomic 
reduction in these cases is not always simple or even 
possible. In our series, in 9 cases (15.5%) the reduc-

Anatomical reductions 

Satisfactory reductions 

Unsatisfactory reductions 

Total 

Anatomical reductions 

Satisfactory reductions 

Unsatisfactory reductions 

No. % 

4 100 

4 100 

No. % 

13 100 

Total 13 100 

tion is deemed satisfactory. The reason should 
be sought in a probable error in the surgical 
intervention or in the fact that in none of the 
58 cases have we used a sloped plate (table 4, 
figure 10). 

The group of fracture separation 
of the articular massif (F.S.A.M.). Accord­
ing to our experience this type of injury is the 
most difficult to recognize and treat. An indi­
rect radiographic sign indicating that there is 
a double fracture of the pedicule, is the 
horisontalization or the verticalization of the 
articular massif on a lateral radiographic view 
of the cervical spine. The most secure diag­
nosis is provided by computed tomography 
which accurately determines-whether the le­
sion is single-sided or double-sided. In such 



TOAOpoB I1.: 4>paKTypll Ha AOneH upaTCH 'p6eT 

RIB .QBa coceJUU-1 3rrro6a (apniKynapHH 
MaCRBR). Bo HamaTa cepHja, 0.£1 BJCYIIHO 
11 cnyqaR, HHKoraw He CMe nocrRrHane 
aHaTOMCKa peno3Hn;nja. B o 3 cnyY.aH 
(27 ,2%) peno3HIJ;HjaTa 6mia 
3a,QOBOJIHTeJJ 113. IJpeOCTaHaTHTe 8 
CJiyY.aR (72,8%) 6ea cpHKClipaiDI BO 
MaJIIIo3HWfja (Ta6ena 5, CJIHKa 11). 

KaKo 3aKny'ioK 6u caKan na 
ucTaKHaM .QeKa cnope.Q npe3eHTHpa­
mne pe3ynTaTH, JaomwiU upuciuail H 

cpHKca~:aja eo nno•rKH H mpacpOBH no 

D,IIjaTa e l!eCMrypHa HJIH HeD03M0)1(H3. 3a cpeKa apTHKynapHHOT MaCHB e O,[IJIR'-!eH MeTO,[I 3a 
OBHe nonpe}l.w ce pen..'R. Bo ualllHOT MaTepHjan TpentaH Ha nospe)lHTe Ha cpe.QIIHOT cerMeHT Ha 
nre ce npeTcTaneHI1 eo 8,2% (11 
cnyqa11). Bo neT 0.£1 os11e cJiyY.aH, 
THnOT ua cppaKTypaTa 6eme npeno3-
HaeH so TeKoT rra caMaTa onepau;Hja. 
Perro3HI(MjaTa ceKoraw e TeiiiKa 
( oco6eHo a KO ce pa6oTH 3a nau.11eHTH 
co HeBponoliiKff .r~ecpiHJ.Wr). Co BHHMa­
TeJIHa MalilillynaqHja Ha AP2K3Y.OT Ha 
rmrnaTa, MO%e .Qa ce noCTHrHe 3a.QOBO-
miTenuo 3apm.myBaH:>e ua npemneH­
CKHTe Tena. CenaK, IUIO•IKHTe eo 3 
HJIH 'CfeTHpll mpacpa He ja .QpiKaT 
peno3HIJ;lljaTa .QYPH 11 aKo cc 3aKoceHH 

5p. % 

AHaToMcKa peno31o14111ja 

3a,qoeonii1TenHa peno31o141-1ja 3 27.2 

He3a,qoeomnenHa peno31-141.1ja 8 72.8 

BKYnHo 11 100 
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No. % 

Anatomical reductions 49 84.5 

Satisfactory reductions 9 15.5 

Unsatisfactory reductions 

Total 58 100 

cases, when the vertebral body is separated with a 
fracture from the background structures of the verte­
bra, which are the only pruts accessible with the pos­
terior approach, the reduction is uncertain or impos­
sible. Fortunatelym these injuries are rare. In our 
material they are represented by 8.2% (11 cases). In 
5 of these cases, the cype of the fracture has been 
recognized during the surgical intervention itself. The 
reduction is always difficult (especially if we are deal­
ing with patients without neurological deficit). By 
careful manipulation of the head holder, one can 

achieve satisfactory leveling of the vertebral bodies. 
However, the plates with 3 or 4 screws do not hold 
the reduction even if they are sloping through two 
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No. % 

Anatomical reductions 

Satisfactory reductions 3 27.2 

Unsatisfactory reductions 8 72.8 

Total 11 100 

neigh boring joints (articular massifs). ln our series, 
in aU l1 cases we have never achieved anatomic re­
duction. In 3 cases (27.2%) it has been satisfactory. 
The other 8 cases (72.8%) were fixed in malposition 
(table 5, tigure 11 ). 

In conclusion I want to say that according to 
the presented results, the posteriQr approach and fixa­
tion with plates and screws in Lhe articular massif is 
an excellent method in the treatment of the injuries 
affecting the mi dd1 e segment of the vertebra. Accord­
ing to our experience, in 80.8% of the cases, it gives 

an anatomic reduction and a stable fixation. In 11.4%, 
the reduction is satisfactory and in 7.8% the results 
are poor (this is in the group of fracture separation of 



ToAopos l1.: <t>paKTYPH Ha AOJJeH npaTeH 'p6eT 

6p. % 

AHaToMcKa peno3V14VIja 84 80.8 

3ap.oeo!lVITe11Ha peno31Al.11Aja 12 11.4 

Hesa.p,oeo!ltATe!lHa peno31A4111ja 8 7.8 

BKynHo 104 

npewneHwre. Cnopeg HaiiieTo ncKycTBO, BO 
80,8% og cnyqanTe ce nocnrntyBa aHaToMcKa 

peno3HUHja n cTa6HJIHa cpHKcauaja. Bo 11,4%, 
peii03lll.(HjaTa e 3a,[IOBOJIHTeJIHa, a BO 7,8% 
pe3yJITaTKTe Ce JIOUIH ( OBMe ce BO rpynaTa Ha 

cppaKTypHa cenapaunja Ha apnrKynapHHOT 

MacHB) (Ta6ena 6). 
llpeOHUOiU upuciUau IIpMMeHeT HCKJiy­

'-UlBO BO CJJyqaH CO cppaKTypa Ha rrpeiiiJieHCKOTO 
TeJIO (lllTO e ilpH6JTH){{H0 ep;Ha TpeTHHa 0,[1 
HaiiiaTa cepwja) no npannno, m p,ana oqeKyna­

HHTe pe3yJITaTFI. Ha p;eKOMIIpecHja M COJIH)J.Ha 
. cpi1KCal(Hj a. 

OC'raHyna OTBopeHo rrpaiiiaH>eTo ganw, 

BO rpynaTa Ha nonpega so cpef~HHOT rrpeiiirreH­
CKH cerMCHT, Kap;e e IIpHMei·IeT 3a]:(HHOT UpH­

CTall, H BO 80% CC ]:(06HeHH O,[IJI.WIHH pe3yJITaTH, 
MO){{e ga ce nocTHrHaT yuiTe nogo6pH pesyn­

TaTH. MncnaM geKa MO){{e. Bo rrocnegHHBe }l,Be 

f0Jl.l1HM T'O CMCHHBMe HaiiieTO MHCJieihe CO TOa 
IIITO cera no'leCTO ro H36npaMe npegHJH:OT 
rrpHcTan 3a onHe BHJ.l.OBiil rronpega. 

.11J-ICKYCHJA 

Co BHHMaTeJIHa aHam13a Ha rrpeA-onepaTHBHaTa 

pagHOrpacpHja H KOMnjyTepCKa TOMOrpacpnja, 
MO){{e ]:(a ce nperr03HaaT cnyqaH Ha cppaK­

TypHa cerrapaunja Ha apTHKynapHHOT 
Macnn HJIH cppaKTypa-nyKcau;Hja, cnopeg 

KJiacncpHKau;HjaTa Ha Roy-Camille. 0Bge 
6H ce BKJiy~mne l1 HeKOH THTTOBH Ha 

cppaKTypH KOH He MO)J(aT ga ce npeno3-
HaaT CO CHCTCMOT Ha Roy-Catni}Je. THe ce 

rro]:(rpyna 4 H nop,rpyna 5 OA KOMnpecHB­
HHTe eKCTeH3HBHH cppaKTypH ua Alien, 

KaKO H 6HJiaTepaJIHaTa cppaKTypHa ]:(IICJIO­

Ka~Hja rrpH CKCTCH3Hja Ha Argenson. roneM 
p;en 0]:( OBHe IIOBpe]:(H MO){{e ycrreiiiHO ga 

ce penomrpaaT eo npe]:(HHOT npncTarr, a 
cpHKcau;HjaTa MO)Ke ga ce llOCTHT'He CO 

IIJIO'iKa H I.IIpacpOBH BO rrpei.IIJieHCKHTe 
Tena. Bo CHTe OBHe cny'iHa, MHcnaM geKa 

e YMHO, aKo ce AOHece O]:(JiyKa 3a rrpnMeHa 
Ha rrpe]:(eH npHcTan, TOraru ):la ce HarrpaBH 
e,n:Ha nocne]:(Ha nponepKa no onepaTIIB­

HaTa cana, eo pagnorpacpHja (Image inten­
sifier) 3a ]:(aCe BH]:(li, CO BHHMaTeJIHa MaHII­

nynaii,Hja Ha BpaTOT BO eKCTeH3Hja ll 
cpneKCHja, ]:(aJIH )J;HCJIOKaUHjaTa e IIO].l.JIO)KHa Ha 

Mam.:mynau;Hja HJIH He. BogeHH og OBHe corne­
gysa.H>a, so rrocne]:(HMBe ]:(Be roAHHH, OA BKYTIHO 
22 pa3JIH'iHH UO.Bpe].1.1f Ha )J;OJIHHOT BpaTeH 'p6eT, 

onepHpaHH 3a geKOMIIpecHja, perr03HIJ;Hja MJHl 

cpHKCaUHja, BO 10 O,D: HHB ITOCTllfHaBMe ycnex 

rrpKMeaysajKH ro rrpe,n:HHOT rrpHcTan. OnHe 10 
rronpegH npeTCTasysaa cppaKTypHa cerrapaunja 
Ha apTHKynapHHOT M3CHB l1 cppaKTypn-JiyKca­
UHH, rrpeTXO,[IHO TpeTnpaHH CO 3ap;eH rrpHCTaii 

(Ta6en a 7, CJIHKa 12). 
I1ocnegmme pe3ysrTant n-H gaBaaT npano 

ga 33KJIY'-llfMe ,n:eKa IIOBeKe 0]:( 45% ( 3a pa3JIHKa 

o,n: HaiiinTe rrpeTXOAHH 22%) OA rronpegwre, Ka].l.e 
e yKa){{aHo Ha rroTpe6a OA orrepaunja, Toa MO)Ke 
]:(ace H3Bege eo rrpe;a;eH rrpHcTarr. Crropeg Caspar, 
rrpe,n:HHOT npHCTan HMa o,n:pep:eHM npe]:(HOCTU: 

aHaTOMCKH npHCTaii CO pacnojyBa.l:he Ha TKHBa­

Ta, KOjiiiTO e TIOMaJIKY KpBaB H U06p3, a CO lllTO 
ce HaManysa orrepaTHBHaTa TpayMa. ITpeKy 
rrpe3epnauHja Ha 3ap;ImTe 'p6eTHH cTa6unH­

aaunoHn eJieMeHTH-MYCKYJIH, 3rJI060BH H 
JIHraMeHTlf, ce TIOCTHrHyBa IIO}J;06pa M06l-1J1HOCT 

l1 CTa6JlJIHOCT 33e}.l.HO CO llOJieCeH IIOCTOTie­

paTHBeH TeK. 
AKo ce aeMe npe~BHA oBa corne,n:yBaH>e, 

llOBpep;HTe 0,[1 rpyrraTa Jie3HH Ha M06HJIHl10T p;eJI 

11 

6p. 

134 

22 

30 (22.4%) 

10 (45..4%) 

104 (77.6%} 

12 (54.6%} 
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articular massif) (table 6). 
The anterior approach applied exclusively 

in cases with a fracture of the vertebral body (which 
is approximately one third of our series) as a rule, 
gives the expected results of decompression and solid 
fixation. 

The issue that remains open is whether in 
the group of injuries in the middle vertebral seg­
ment, where the posterior approach has been ap­
plied, the score of 80% of excellent results can be 
improved. I think it can. In the last two years we 
have changed our opinion in the sense that we now 
chose the anterior approach for these types of inju­
ries more frequently than before. 

DISCUSSION 

By careful analysis of the pre-opera­
tion radiography and computed tomog­
raphy one can recognize cases of frac­
ture separation of articular massif or 
fracture-luxation, according to the 
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No. 

Anatomical reductions 84 

Satisfactory reductions 12 

Unsatisfactory reductions 8 

Total 104 

% 

80.8 

11.4 

7.8 

100 

No. Anterior apporach Posterior apporach 

134 30 (22.4%) 104 (77.6%) 

22 10 (45.4%) 12 (54.6%) 

Roy-Camille classification. Here I would include cer­
tain types of fractures that can not be recognized in 
the Roy-Camille system. These are stage 4 and stage 
5 of compressive extension fractures of Alien, as well 
as bilateral fracture dislocation in extension of 
Argenson. However, a large portion of these injuries 
can be successfully reduced with the anterior approach 
and the fixation could be provided with plates and 
screws in the vertebral bodies. 

In all these cases I think that it is wise, if a 
decision for the anterior approach is made, then to 
make a final check in the operating room, with radi­
ography (Image intensifier) to see whether, with care­
ful manipulation of the neck in extension and flexion, 
the dislocation is susceptible to manipulation, or not. 

Guided by this view, in the last two years, 
out of tota122 different injuries of the lower cervical 
spine, operated for decompression, reduction or fixa­
tion, in 10 of them we have had successfull treatment 
with the anterior approach. These 10 comprise frac­
ture separation of articular massif and fracture 
luxations, previously treated using the posterior ap­
proach (table 7, figure 12). 

These last results give us the right to con­
clude that more than 45% (as opposed to our previ­
ous 22%) of the injuries, where an operation has been 



To,qopos 11.: <l>paKTypH ua AOJieH apaTeu 'poeT 

Ha 'p6eTHHOT CTOJI6 Ha CHCTCMOT Ha Roy-Camille, 
MO:>Ke ,~:~a ce ,no,~:~a,~:~aT Ha rpynaTa nospe,J:~"H KOH 
MO)KaT p.:a ce TpeTHpaaT eo rrpe,~:~eH nprrcTan. 

3AKJIYliOK 

OB,~:~e 611 rH }J.ecpHHnpan MOHTe cyrecTHH 3a 
p.:ouecysalbe o.n;nyKa 3a orrepaTHBIU10T npMcTan. 

Co rrpRMeHa Ha KnacaqmKa~Jl'OHROT 
CMCTeM Ha Roy-Cantille, MO)I(e owranpe.n .na ce 
o.npeAJi Haja,~:~eKBaTHHOT onepanmeH npHcran 3a 
HajroneM ,~:~en ol:( noBpeAiiTe. Clwpo rronon.HHa 
O.Q cppaKTypHTe MO)Ke .Qa ce TpeTHpaaT CO 

rrpe.n;H.HOT IIpHCTan, AOAeJ<a ,n;pyraTa llOJTOBHHa 
MO>Ke .n;a ce TpeTHpa eo 3a,J:IHHOT rrpnCTarr. 
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indicated, it can be done with the anterior approach. 
According to Caspar, there are some advantages to 
the anterior approach: a simple mode of exposure 
which can be extended in a tissue - preserving proce­
dure which is less bloody and technically faster, 
thereby minimizing operative trauma. By preserva­
tion of the posterior spine sLabilizing elements -
muscles, joints and ligaments, better mobility and sta­
bility along with a smoother postoperative course is 
achieved. 
If this view is taken into account, the injuries from 
the group lesion of the mobile spine segment of the 
Roy-Camille system can be added to the groups of 
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injuries that can be operated with the anterior ap­
proach. 

CONCLUSION 

Here I would like to define my suggestions on the 
decision of the operating approach. 
With the application of the Roy-CamiJle classifica­
tion system. the most adequate operative approach, 
for the majority of injuries, can be determined in ad­
vance. Almost half of the fractures can be treated 
with the anterior approach and the other half with the 
posterior approach. 
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