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ABSTRACT

The fractures and injuries of the lower cervical spine
(C,-C,) in addition to the problem of the neurological
deficit, often represent a therapeutic 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 (of 22 operated, the

HU3BAIOK

PpakTypuTe M MOBPEJUTE HA JONHMOT BpaTeH
"pober (C,-C,) ocBen npo0ieMOT CO HEBPOJIOII-
KHOT AeUIUT, YeCTO NATH NPETCTaByBaaT U
TepaneBTCKH npobieM. Jocera ce npenopavyann
PAasInyHKU CHCTEMH 3a HUBHA Kiacudukammja co
Ien ga ce u3Bpumu nmopenta ¥ ajlropuTaM 3a
HHBHHOT TPETMaH.

H mokpaj npuMeHaTa Ha CO(HCTH-
mupanu gujarsocTidku cpencrsa (CT, MRI), ne
MOXE CeKOorail jla ce UMa jacHa IpeTcTaBa 3a
MMaTOAHATOMCKHUOT cyncTpat. OBa Moxe fja Guje
OpPHYUHA 33 FPEIIKH BO NMPEONepaTHBHOTO
IUIaHHpake WIN NpHUKHA 34 [orpeleH u3Gop
Ha OIlepaTHBEH IPHCTAI (3a/leH WK NIpeJieH) BO
HEKOM CIy4YaH, 3apajy LUTO He MOXE ga ce
IIOCTHUTHE aHATOMCKA PElo3HIuja.

Tpynor pasraefgysa ABe TpynH Ha
[MalHeHTH ONEpHPaHHU 3apajgu NMOBPENH Ha
BpaTHHOT 'pOet. Bo mpsata rpyma op 134
nanuenTH, 30 nayuenTu O6ea onmepupaHH CO
MpeJieH MpucTan, a Kaj npeocranarure 104 ce
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NpUMEHH 3aJHUOT XHPYPIUKHM MPHCTAI.
ITopo6pu pe3ynTaTi, BO OAHOC Ha aHATOMCKATA
penosunyja 6ea MOCTUIHATH BO BTOpaTta rpyna
Ha MalMeHTH Kaje LITO MOoYecTo ce ynorpely-
Balle NpefHHoT npucran (of 22 onepupanu, Kaj
10 ce npuMeHH MpefeH MpucTan).

Kako 3akny4yok, off CHTE pa3JHYHH
BHJIOBH NMOBpPEJHM Ha JOJHHOT BpaTeH 'pOeT, co
npegua dukcaimja 6u Tpeballo 1a ce onepupaar:
({pakTypH Ha NPEULTIEHCKOTO TENO, HEKOH
THTIOBM Ha (PpakTypH-JyKcaluu (AyKcaluja co
(pakTypa Ha €leH HJIM BaTa apTUKYJapHU
MPOAOIKETOLHM), TTOBPEN Of TUIOT Ha (ppak-
Typa cenapalija Ha apTHKY/IapPHHOT MaCHB KaKo
W MOBpPeNM Ha JTUTAMEHTApHHOT amapar. 3aj-
HaTa pHKcanuja e nojodpa 3a: YHCTH JTyKCAIHH
M HEKOH THIOBH HA PPaKTYypH - TYKCALMH.

BOBE]L

TpeTmanoT HA NOBpPEAHTE Ha JOJIHHOT BPATEH
'pOeT cexkoram ro Omes Joul rjac, mopajgu
PH3UKOT O]f HAPYIIYBAHKE HA HEBPOIOIIKHOT
CTAaTyC W MOXHOCTA 3a HELECIOCHA Perno3uiimja
Ha nepuuteHckuTe Tena. CraHgapauuTe pajguo-
rpachcKH TEXHHKH HE Ce ceKoram JOBOHH 3a
NPENnUsHO fa M JeHHMpaaT CHTE MOBPENH Ha
CKeneTHaTa C'rpyx'rypa H KOMIIJIEKCOT Ha
JuraMeHTH. [lenec, cO npUMeHaTa Ha KOMIjY-
TepcKaTa ToMorpaduja u MarHeTHaTa pe3oHan-
112, OBO3MOXKEHA ¢ nofo0pa BU3yenMs3aiuja Ha
HacTaHaTute noppean. Cenak, MakO MHOTY
PETKO, HOCTOjAT OiPE/I€HH 3aMKH IIPH IHjarHOC-
THIHPAKETO, NOpa/il KOH TPETMaHOT MOZKeE J1a
Oule HECOOBETEH.

enra na Tpyfor € ma ce enabopupa
npamameTo: ajd € nojobpo ga ce usbepe
MPEJIHUOT, OJHOCHO 3aJHHOT XHPYPIIKH MPH-
crar 3a OJipe/ieHa NOBpefa Ha NOMHHOT BpaTeH
'pber, U 3a KOM NMOBPEU € 3a[HIHOT, OJHOCHO
NpefHHoT npucran nogobdap?

Opn 69 nanuentu Bo Rancho — Los
Amigos Medical Center (Los Angeles) kou
Onne omepupann BO nepuopgot of 1985
fo 1987 co nopeTH Ha BpaTHHOT "pGeT,
kaj 27 og uuB (mnu 39%) ce mojaBuie
NeOUHATHBHNA TPELIKH MPH TPETMAHOT.
Kaj 9 nanuentn (opiocHo 13% ), u36opor
Ha ONepaTHBHUOT 3achaT GUI NOrpelleH.

Hecomueno, TO4HOTO AHjarHOCTHIIHPA-
1€ Ha CHTE MOBPE/IH, aHaIu3aTa Ha cTabHIHoCT
1 IPUMEHATAa Ha COOJIBETEH CUCTEM Ha KJacH(u-
Kauuja, Ke ja cBejle MOXKHOCTA 3a CPEIIKK Ha
MUHHMYM.

ITocrojaT HEKOJKY NPUYMHH 3a CO3]laBa-
1€ CUCTeM Ha KiacH(UKaIHja P KaTeropusa-
uMjaTa Ha (GpaKTypHTE HAa JOIHHOT BPaTEH
‘pber:

1. Baxkos cuctem O MOXKen €(PHKACHO M
MpenH3Ho Ja flaje ONMCHH HHpOpMalUH 3a
MOBPEAUTE HAa 'POETOT, CAMMHHHPAJKA TIOJOJTH
objachHyBatba.

2. Cucrem 3a knacucukanuja 6x 6u1 KOpHCEH
H 3a KIMHUYKHM UCTpPaXKyBama, cO IITO ce
OCHTYpyBa BHHMAHHMETO Jia ¢ MOCBETEHO KOH
e/lHa eIMHCTBCHA rPyNa Ha MOBPEMH.

3. Tlpexy napame uHpopMauuu 3a BepojaT-
HaTa JIoKalldja Ha MOBpejlaTa BO OJHOC Ha
pasHuTe JeJOBH Ha ApOETOT, CHCTEMOT 3a
Knacucukaiuja 61 OHI KOPHCEH NpU NPEABUNY-
BAETO JANId HOPMA/THUTE MPOIECH Ha 3aneuy-
Bame Ou OHie aJleKBATHH MPH MOBTOPHOTO
BOCTIOCTaBYBathe Ha CTPYKTYPHHOT HHTEIPUTET
Ha MOBpefeHnoT ‘poerT.

4. Teopercku, CHCTEM 3a KaacuuKaumja Koj
ra ged)WHApa BEKTOPHTE Ha CHIIa KOH ja
npefn3BUKYBaaT noBpejara, 6u Gun KopuceH
NpH NIaHUPAHETO Ha MAHEBPHUTE 3a PENO3uLAja
3a 00HOBYBam¢ Ha HapyuleHaTa aHaTOMHja.
Osa, ucro taka, O GHIIO MOJE3HO MPH Ofpey-
BaETO Jamu, 3a fajeHara nospena, Tpeba na
ce u3bepe 3aHMOT, OJHOCHO MPETHUOT IPUCTAIL
5. Ha kpaj, cCHCTEMOT MOXKe []a C& KOPHCTH 3a
NpefiBMAYBake HA KIMHHYKATa CTaOWIIHOCT Ha
‘pOeToT, HEMOCPEIHO MO MOBPE/aTa.

3a XaJ, 1 MoKpaj Toa mTo ronem G6poj
O[/IM4HHU cTaTHH r'm oOpaboTyBaaT MOBPEIHTE
Ha ‘pOeToT, HE CyM HAMUIOJN HA CHUCTEM Ha
KknacuduKanuja Koj ru 3ajfoBONyBa CHTE
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anterior approach has been applied on 10 of them)

In 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 luxations 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 neurological 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? 8

Out of 69 patients in Rancho — Los Amigos
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 efficiently and accurately
communicate descriptive information regarding cer-
vical injuries, eliminating lengthy explanations.
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2. Aclassification 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 normal healing processes would
be adequate to re-establish the structural 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?

Allen and Ferguson, in a truly scholarly work,
have devised a good classification for spine injuries,
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ropeHasejienn kpurepuymu. Holdsworth ru
Kiacupuiupa MOBpEjiUTE BO 1IeCT KaTEerOpHH.
HMMeTo Ha cekoja oji OBHE KaTEropHuu yKaXkyBa
HAa HAYMHOT HA ONTOBAPYBAHC KOj OBEI JIO
noBpefa Ha gpbeToTr. 3a XKail, ce YHHH IeKa OBOj
CHCTEM HE € JOBONHO mpeumsed. Ha npumep,
IITO TOYHO ¢& MHCJHM KOra Ke ce KaXe CKCTEeH-
3HOHH NOBpefn?

Allen 1 Ferguson, Ha HaBUCTHHA HayucH
Ha4yuH, Hanmpasuie jodpa Kiaacupukalnja Ha

IIOBPEANTE Ha BpaTHHOT 'pOer, Oasupana Ha
BEKTOpPHTE Ha CHJIa KOM IpEAU3BUKYyBaaT
oapeneHn nospeau. Husnata pabota nmotceTysa
Ha cHcTeMOT 3a kmacudukamnuja na Lauge —
Hansen 3a noBpeAnTe M JHCIOKALHUTE HA
CKOYHHUOT 31J7100.

Cekoja KaTeropuja € moHaTamy nojese-
Ha Ha MOAICPYITH NOXPERECHH CIIOPES CEPHO3HOCTA
Ha IOBPEJHUTE M TOA OJ] NOMAIKY KOH MOBEKe
cepuosnu ppakTypu. Ha Toj naunn ce nobuenn
20 moArpymnu co pasiaHIHU nHoBpean. YecronaTu
NpeTcTaByBa TEUIKOTH]jA J1a Ce 3aNOMHAT CHTE
20 moprpymny Ha OBHE LIECT [VIABHM KATErOPHH,

CauvyHa HENOBOMHOCT MOCTOM M BO
KJIacHUKAIHOHUOT cucTeM Ha Aebi u Nazarian.
Tue ro 3emMaar Kako 1ojjosHa ocHona, ABC
cucreMoT Ha AO-ASIF knacuduxanujara. U
OBJie, UCTO TaKa, 3aeJHO CO CHTE MOATrPYIH,
MocTojat rojieM Opoj pasinHyuHH NOBPE[H CO CBOJ
KapaKTepUCTHYEH OIUC Ha aHATOMCKATa JIC3Hja.

Roy — Camille npejimara cucreM Koj ce
0asupa HA MATOAHATOMCKHOT CYNCTpaT Ha
nospeaure. Cure NOBPEH ce MOeNIeHN Ha IICCT
Kinacu(UKALUOHU IPYIIU:

Yucwea aykcayuja - Kajac NOCTOH
AUCIIOKANHja Ha apTHKYJIapHUTe NOBPILUHU CO
COOIBETHA CHOHAMIOAUCTE3a (cauka 1).

Mezuja na mobuavuomi Oden Ha
'pOoeiunuowi cwob - HenenocHa jesuja Ha

_
e gﬁ?ﬁié';?fi

JTUTeMaHTapHUOT amapaT €O MocjefoBaTelHa
HeCTaGUITHOCT Ha TOBPEIEHOTO HUBO (CiuKa 2).

Tear-drop ¢ppaxiuiypu - Ilenocua nura-
MeHTapHa lie3uja, OOHYHO MPHUAPYKEHA CO
KOCKECHA aBy/I3Hja Off MPEAHMOT Kpaj Ha nper-
JEHCKOTO Teno (cnuka 3).

S L
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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).
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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 injuries. 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 of the 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).

E.S.A.M. (Fracture Separation of Articular
Massif). In this case, there is a double-sided fracture
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Dpaxiypu-ayKcayuu - Kaje OCBCH
OIpEficHa CHOHAMIONNCTE3a NOCTON U (pak-
Typa, OOHYHO Ha €/IEH WM BaTa aPTUKYIapHH
NpojoIKeToUH (ciinKa 4).

@.C.A.M. (dpakrypa-cemapaiiuja Ha
apTHKyJIapHHOT MacuB). Bo oBoj ciyuaj mocrou
ABOCTpaHa pakTypa Ha MeAHKYIaTa, nped

MO apTHKYJIZPHHOT MACHB, M BO 3aBHCHOCT Off
TOA /1aJIH IOBPEJlaTa € ¢/IHOCTpaHa ’iH IBOCTpa-
Ha, CHOHOHIOIHCTE34Ta Ha TElaTa Ha npenuie-
HHUTE € TIoMala WK noronema (camka S).
Dpakiiypa na HepuaeHcKomo Heao co
pasnuyHH t’popMH Ha fepopManuja, BO 3aBHC-
HOCT Off CHJ1aTa Koja ja r:penmnrmyaa noapena'ra

(cnuka 6).

Opn npen HeKONKY TOZHHK BO CTPYyUHATA
AUTEpaTypa MOXe fia ce CpeTHE M Kiacuduka-
LHOHHOT CHCTEM Ha Argenson, Koj ce Ga3upa Ha
nperxonnaTa padora Ha Roy-Camille u Allen co
TPH FPYNH HA JIE3HH KOW Ce PE3Y/ITAT Ha CjieH
JIOMHHAHTEH BEKTOP Ha cuaa.

Bo cekoja rpyna, nesuure ce knacndu-
LMpaaT cropejl jauuiiaTa Ha BEKTOPOT Ha Ccuia.

Op cure oBue Knacupukamuu, jac ro
npeTnounTam cuctTeMoT Ha Roy-Camille 6uaejkn
MHUCIIaM IOCKa € eJleMEcHTapcH H JIeCeH 3a
ynorpeGa. MoeTo HCKYCTBO NMOKaXyBa JleKa
OBOj CHCTEM ro pe@JeKTHpa, 10CTa NPEUH3HO,
NaTOaHATOMCKHOT CYIICTPaT Ha MoBpeaTa Koja
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AHaToMCKa penoauuuja 18

3apoBonuTenHa peroaunuuja -

HesagosonuTenHa penosuuuja -
18 100
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Tpeba fa ce Tpetupa. He cakam fna kaxam jieka
OBa € BUCTHHCKHOT MM HAEANHHOT CHCTEM,
Oujiejku BO MOBEKE ChAyvad CyM HAMUION Ha
OBpENia Koja He CyM MOJKeJ 1a ja IpOHajaaM Bo
OBOj CHCTEM.

MATEPHJAJI 1 METOIH

HckycerBOoTO, ciopell Koe Ke ce odugam ga ro
OATOBOpaM TpallabeTo JAaJH eHa NOBpe/a Ha
nonHuoT BpareH 'pbeTr Tpeba na Ouje onepu-
paHa co npejeH WK 3ajjeH npucrai, ce dazupa
Ha rpyna o 134 nagueHTH OnepupaHH BO Ie-
puon ox 10 roguau (1987-1997), xako u BTOpa
rpyna of ymrte 22 nauMeHTH, ONepupanu BO
nepuopor 1997-2001 xora ro npoMeHHBME
CBOETO MPBHYHO Mucnewe. Of BKymHHOT 6poj
OnepHpaHu NauMeHnTH off nmpsarta rpyna, 30 ox
HuB Oea TpeTHPAHH CO NpEJIEH IPHUCTaI, JIO/IeKa
apyrure 104 nauuenTn Gea TpeTHUPAHHU CO 3afieH
npucTan.

IIpegauoT npucran Henre IpAMEHET BO
cayyad Ha (ppakTypa Ha NEpUICHCKOTO TEjo
KOE MPUTHCKA Ha JIpOETHHOT MO30K OJf NpejiHaTa
crpana. llenTa Ha onepaumjara Gelie ga ce
ctaOHIn3upa u ACKOMIpUMHpa ApOETOT Off
KOCKCHHTE MacH KOM ro npurickaat. Hacrana-
THOT IEEKT CE KOMIIEH3UPa CO TPHKOPTHKAJIEH
rpadT o crista iliaca, a puxkcanujaTta ce npasu
CO MJIoYKa u mpacOBH Ha NPELUIEHCKATE Tea
Hapj u 1mop pakrypara.

SaganoT npuctan Oeire TpUMEHET BO
cnyvau Kaje riaaBHATa Jie3uja € BO CPeJHUOT
CErMEHT Ha NOBPCHEHUOT TIPUUICH HIIH r1daBHO
3a nuraMenTapHu nesnu. Llenra Ha onepanujata
€ PENo3HlAja Ha ANCIOKalH)jaTa H cTaduaH3alu-
ja Ha 'pbeToT co naokka u mpadosu
NOCTaBEHH BO apTHKYJAPHUOT MACHB.
. Cnopep knacuMKaHOHHOT CHCTEM Ha
. Roy-Camille, mospepure kou npunafaar
Ha MPBUTE 5 IPYIy Ce TPETUPAAT Ha OBO)
HauyuH. Bo rpynarta Ha IMaldHEHTH CO
Yuciia ayxkcayuja, Bo 18 cinydau uiau
17.2% peno3nuyjaTa € NOCTHTHATA CO
CrielMjajlcH MaHeBap Ha JIOCT, a OCTe0-
CHHTE3aTa CO MJIOYKa M JIBa wpada
00e30eayBa coNMjIHA BHaTpelIHa (pukK-
canuja Kaj cuTe mammeHTH (Tabena 1,
cnuka 7).

FEE
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FIGURE 6 / CIIMKA 6 |

Recently, the international literature also men-
tions the classification system of Argenson, which is
based on previous works of Roy-Camille and Allen
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-

tem 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 will 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 first 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 stabilization 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
fixation 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

Anatomical reductions
Satisfactory reductions

Unsatisfactory reductions -

Total 18
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Je3uja Ha MOOUAHUOT
des Ha 'pbellinuoiii citiond e
nopeTka nospena. Mmasme
camo 4 coyyau (unu 3,9%) Bo
HALIHOT MaTepujan. Pemosu-
IIMjaTa Cce MOCTHTHYBa JIECHO
CO MaHHIyJalMja Ha BPATOT U
CIHHO3HHOT NPOJOIKETOK.
AnaroMckaTa purcanuja ce
INOCTHFHYBA HA HCTHOT HAYHH
KaKo M BO IPETXOJHUOT CIy-
qaj (tabena 2, cnuka 8).

Tear-drop ¢paxiiiypu.
Osue pakTyp ce MHOTY
HEeCTaOHIHH, HO aHATOMCKa
NO3UIKja MOXKE Cenak JIECHO
la ce IMOCTHrHe (4ecTO maTH
3apagu peHoMmeHoT aller-re-
tour, Kaj OBHME CIIyuyad U HEMa e

FIGURE7/CNUKA7 |
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pucnokaiyja). Oneprupanu ce 13 Baxeu moBpe- Dpaxinypu-ayxcayuy ce HajuecT THII Ha
mu (unum 12,5% ), cuTe co aHATOMCKA PENo3uluja noBpefa BO HAWIKMOT MaTepujan - 58 ciuyvyam
" omtHvHa pukcanyja (tabena 3, cimmuka 9). (56%). AmaToMcKaTa peno3uiuja BO OBUE

CIy4al HE € CEeKOraul €IHOCTABHA WJIH
. iypH H Moxkna. Bo mamara cepwmja, o 9
~ cayuan (15,5%) penosuimjarta ce cMeTa 3a
zagoBonuTenHa. IIpuyunara tpeba fa ce
. Gapa BO BepojaTHa TrpemIka @pH
. XMpyplUIKaTa HHTEPBEHUWja HIH BO
&g% ¢hakTOT ieKa BO HUEJEH Ol 58-Te ciy4yau
HEe ce ynoTpeOm Koca miouka (TaGena 4,
cnuka 10).

I'pyiia na @paxitiypra ceiapayuja wa
- apuiukyaapruoui macus (@.C.AM.).
Crnopes HameTo UCKYCTBO, OBaa IoOBpesa
~ € HajTEelIKa 3a MPeNno3HaBabe U TPETMaH.
" EfeH WHOMpPEKTEH paguorpadcKu 3HaK
eKa MNOCTOW J[BOjHa ¢paxTypa Ha
NEeUKYJIOT, ¢ XOPU3OHTAIN3alN]aTa UK
BepTHKANIHM3aNHjaTa Ha ApPTHKYJApPHUOT
MacHB Ha MPO(UIHMOT PEHATeHOrPaM Ha
' BpatHuoT apOet. Hajcurypua gujaraosa
| MoXe Ja ce gobHe CO KOMIjyTepcKa
ToMorpaduja, Koja MTO IPEUH3HO Ofpe-
~ IyBa [aju je3mjaTa € e[HOCTpaHa WK
gBocTpaHa. Bo BakBu ciyyam, Kora
. IPEUJIEHCKOTO TENo € OJACNEHO CO

(ppakTypa Off NO3agHUHCKHATE CTPYKTYPH HA
NPENIEHOT, KO’ Ce EUHCTBEHUTE ICTOBH

AHaTomMCcKa penosuuuja 4
3apoBonuTenxa penosvuuja -

HesagosonuTtenHa penosuuyuja -

i
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SLEREeE

AHaToMCKa penosuiuja
3agosonuTenta penosnyuja - -

HeaagoeonuTtenHa penosuuuja - -
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L L || npucTamHE CO 3aJHMOT TIPHCTAI, PEIO3H-
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Todorov I.: Fractures of the lower Cervical Spine

are very unstable, but the reduction in an anatomic  such injuries (or 12.5%), all with anatomic reduction
position is easily achievable (usually in amanner aller-  and excellent fixation (table 3, figure 9).

retour there is no dislocation). We have operated 13 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-
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Anatomical reductions 4 100
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No. %

Anatomical reductions 13 100

: ; o
Satisfactory reductions - - g%xgg
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. Unsatisfactory reductions - -
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2 Total 13 100 &
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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
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AHaToMCKa penosuuuja

3agoBonuTenHa penosvyuja
HesagosonuTenHa penosuuumja

BkynHo

e

0/ CAINKA 10

IMjaTa € HeCUrypHa WM HeBO3MOXHaA. 3a cpeka
OBHE NOBpey ce peTKu. Bo HaimmoT Marepnjan

THe ce mpeTcTasenu co 8,2% (11
cnydau). Bo mer o oBHe ciay4aw,
THNOT Ha (ppakTypaTa Geiue npenos-
HaeH BO TEKOT Ha caMaTa oncpauuja.
Penmosunujara cexoram € Teloka
(ocobeno ako ce paboTu 3a nmalHeHTH
co HespomomkH geduuyt). Co BHEMA-
TETHA MaHUMYAlKja HA APXKadoT Ha
rJ1aBaTa, MOXKe JIa Ce MOCTUTHE 3aI0BO-
JIMTEJIHO 3apaMHYyBai€ Ha MpeluIcH-
ckute tena. Cenaxk, MIOYKHTE €O 3
MJIA YeTHpH mpada He ja apxar
penosunujaTa IypH it aKO ce 3aKOCeHH

o

EE
e

4 .
i é’fé“g

HH3 IBa cocejinu 3riao6a (apTHKynapHu
macuBH). Bo Hamara cepuja, off BKYIHO
11 eiyyau, HEKOrall He CME IOCTUTHATIE
aHaToMmcka penosunuja. Bo 3 cnyvan
(27.2%) penosuuujata Ouaa
3agoBonuTenna. ITpeocranarure 8
cayuyau (72,8%) Bea uxcupaHu BO
manmnosuuuja (tabema 5, ciuka 11).
Kako 3akiny4ok OH cakan fia
HCTaKHaM JIeKa cnopej mpe3eHTHpa-
HUTE PEe3yNTaTH, 3A0HUO Hpuctdai v
thukcanmja co MIOYKN H mIpadoBU BO

APTHKYJAPHUOT MACHB € OJ/IHYEH METOJ 3a
TPETMaH Ha MOBPE/INTE Ha CPEAHHOT CErMEHT Ha

AHaTomMcKa peno3uuuja

3
8

3agosonuTenHa penosuymja

HesagoeonuTenHa penosuuuyja

BkynHo

=

&
-

e
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e
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Anatomical reductions

Satisfactory reductions
Unsatisfactory reductions

Total

g

%

cases, when the vertebral body is separated with a
fracture from the background structures of the verte-
bra , which are the only parts 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 type 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

i

TABLE 5 &%E Mo
3 === }é&;,imﬁz« g afioang
SRR R

L
R i

e

Anatomical reductions

i
Satisfactory reductions 3 272 |
Unsatisfactory reductions 8 72.8 %“

11

neighboring joints (articular massifs). In our series,
in all 11 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, figure 11).

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

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

ACM 1 N°1 25-40, 2002

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




Topopos W.: @paxTypu Ha 10/eH BpaTeH "poer

g ME e t s

TABENA

AHaToMCKa penosuumja
3agoeonuTenHa penosuuuja 12
HesafoeonuTenHa penosuyuja 8

BkynHo 104

npewnennre. Crnopea HalleTO HCKYCTBO, BO
80,8% op caydauTe ce MOCTUIHYBA aHATOMCKA
penosunuja u crabunna dpukcanuja. Bo 11,4%,
peno3unujaTa ¢ 3ajJOBOJUTENHA, & BO 7.8%
pesyaTaTuTe ce Jioum (OBUe ce BO rpyrnaTa Ha
(hpakTypHa cemapauyja Ha apTHKYJIapHHOT
MacHuB) (Tabena 6).

Ipednuoin tpucitiail IPpUMEHET UCKITY-
YHBO BO Cy4au co (ppakTypa Ha IPelICHCKOTO
Teno (WTo € NpuOINKHO efHa TPEeTHHA Of
HAIlaTa cepuja) Mo MpaBuio, U laBa OYeKyBa-
HUTE pe3yaTaTH Ha [eKOMIpecHja M COIHAHA
" pukcaumja.

OcranyBa OTBOPEHO IpallamkeTo HaiH,
BO TpyIAaTa Ha MOBPEAU BO CPEJHHOT NpelIIeH-
CKU CEerMEHT, Kaje € MPUMEHET 3agHHOT MpH-
cran, 1 Bo 80% ce foOHEHU OIMYHY PE3YATATH,
MOXeE Jia C€ MOCTUTHAT yLITE NOJoOpH pe3yn-
ratu. MucnaMm geka Moxke. Bo nmocnenHuse gse
FOJIMHU 'O CMEHUBME HAIIeTO MUCIEHhE CO Toa
HITO Cera mo4YecTo ro u3bmupame NPEIHUOT
MPHCTAI 33 OBHE BUJIOBU MTOBpEfa.

TUCKYCUJA

Co BHuMaTEIHA aHANIM3a HA TIPE/I-ONIEPATHBHATA
paguorpaduja ¥ KOMIjyTepcka ToMorpaduja,
MOKe J1a ce IPeno3HaaT cinydyan Ha ppak- ¢
TypHa celapanHja Ha apTUKYJapHHUOT |
MacuB uiH (paKTypa-NyKcaluja, Copen
knacndpukanujata Ha Roy-Camille. Osjpe
OM cec BKAYYHUIIE M HEKOM THIIOBH Ha |
(hpakTypu KoM He MOXKAT fa Ce¢ IPEIo3- \'.
HaaT co cucreMoT Ha Roy-Camille. Tue ce |
MOfrpyna 4 ¥ mogrpyna 5 off KOMIPECHEB- |
HUTE eKCTeH3UBHH (ppakTypu Ha Allen,

;,,mmzx??mﬁs,n%ﬁ%sm

lpyna bBp.

Kako 1 6umarepannara (pakTypHa Jucio-
Kallyja IpH eKCTeH3uja Ha Argenson. I'osiem
JIeJl Off OBHE TIOBPEON MOXKE YCIEUIHO [a
Ce penoHHpaaT cO HPEeJHUOT MPHCTAI, a
thuxkcanujaTa MOXe [1a cé MOCTHTHE CO
MIOYKA W WpadoBH BO NPEIIICHCKUTE
Tena. Bo cute oBue ciyuna, MECIAM jleka
€ YMHO, aKO Ce JIOHece OJITyKa 3a IpUMCcHa
Ha IpeJeH IPUCTAl, TOralll ia CE HallpaBH
eflHa MOCNEHa IPOBEPKa BO ONEpaTHB-
HaTa cana, co paguorpadguja (Image inten-
sifier) 3a ma ce BUH, CO BHUMATEIIHA MaHH-
nyjalHuja Ha BpaTOT BO €KCTEH3Hja H
thrrexcuja, HamE AUCIOKALM]ATa € MOJI0XKHA Ha
Manunynamuja ui He. BoleHn o OBue core-
AyBar-d, BO MOCIEHUBE IBE TOAMHH, O] BKYIIHO
22 pa3nu4yHu NOBPEH Ha IONTHAOT BpaTeH 'poOeT,
ONepUpaHy 3a JeKOMIIPECH]a, PENo3HIHja HIIH
cduxcanuja, 80 10 o HUB DOCTHTHABME yCICX
NPUMEHYBajKH ro npegaunoT npucram. Osue 10
HNOBpedH MPeTcTaByBaa (hpakTypHa cenapanja
Ha apTUKYJIapHHOT MacuB M (ppakTypu-IyKca-
K, TPETXOAHO TPETHUPAHM CO 3aJ[eH TIpHCTAIll
(tabena 7, ciuka 12).

Tlocnepuuse pe3yaTaTi Hit faBaaT npaso
Mla 3aKJIy4HMe ieka noBeke off 45% (3a pa3nuka
OJl HALLITC MPETXOAHH 22 % ) O IOBPEAHUTE, Kafle
€ yKakaHo Ha norpeba off onepanuja, Toa MOXe
#a ce uzsesie co npefen npucran. Crnopep Caspar,
MOPEJHMOT NPUCTAN MMa OJIpefieHH NMPEeNHOCTH:
AHATOMCKH [IPHCTAII CO PaciiojyBakh¢ Ha TKUBA-
Ta, KOJILITO € MOMANKY KPBaB ¥ nodp3, a co mTo
ce Hamanyea onepatuBHaTa Tpayma. [Ipeky
npes3epBanuja Ha 3ajgHuTe 'pOeTHH cTaOHIH-
3alHOHU CJIEMEHTH-MYCKYIH, 3r1000BH U
JTUTaMCHTH, C€ TOCTUTHYBA TOA00pa MOOHITHOCT
U CTaOMIIHOCT 3a€JJHO CO MOJECEH MOCTOIE-
pPaTHBEH TeK.
AKO ce 3eMe pejiBUJ] OBa COTJICAYBabE,

%’%ﬁ% o

i

MpeaeH npycTan
| 134 30 (22.4%)

10 (45.4%)
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Todorov L.: Fractures of the lower Cervical Spine

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

e
L

R
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Anatomical reductions 84 80.8
Satisfactory reductions 12 11.4
Unsatisfactory reductions 8 7.8

Total 104 100

.
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mparisor

e
Anterior apporach Posterior apporach
30 (22.4%) 104 (77.6%)

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 Allen, 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 total 22 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
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Ha 'pGeTHHOT cTonb Ha cucreMoT Ha Roy-Camille,
MOXE Jla ce JOflajlaT Ha rpynaTa NoBpeH KOH
MOKAT fla Ce TPETHpAaaT co MpeieH NPHCTAlL.

SAKIYY0K

OsJie Ou ru fepUHAPAN MOMUTE CYTeCTHH 3a
JIOHECYBARkE OJITYKa 3a ONCPATHBHHOT TIPUCTAIL.

Co npuMmena Ha KnacH(pHKAHOHHOT
cucrem Ha Roy-Camille, Mmoxe ogHampes fa ce
OJipe/iH HajafieKBaTHHOT ONE€PATHBEH IPUCTAI 32
HajroneM gex of nospegute. CKOpo MOIOBMHA
o paKTypHTe MOXKe Ja ce TpeTHpaaT co
NPEeAHHOT NMpHCTAl, JOfeKa Apyrara MOJOBHHA
MOJKe Jla ce TPETHPa CO 3agHHOT MPHCTAM.

ACM 1 N°1 25-40, 2002
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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 stabilizing 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

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-Camille 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.

ACM | N°1 25-40, 2002




Tonopos W.: ®pakrypu Ha losieH Bpaten 'pber

REFERENCES//IMTEPATYPA

(1]

[2]

(3]

(4]

(5]

(6]

(8]

(9]

[10]
[11]

[12]

[13]

(14]

[15]

[16]
[17]

Rao S, Badani KM, Jamieson K, Schildhauer T. Pitfalls in the surgical management of cervical spine
injuries. Eur Spine J 1996; 5:153-60.

Allen BL, Ferguson RL, Lehman RT, O’Brien RP. A mechanistic classification of closed, indirect
fractures and dislocations of the lower cervical spine. Spine 1982; 7:1-27.

Reich SM, Cotler JIM. Mechanisms and patterns of spine and spinal cord injuries. Trauma
Quarterly 1993; 9(2): 7-28.

El-Khoury GY, Kathol MH. Radiographic Evaluation of Cervical Spine Trauma. Seminars in Spine
Surg 1991; 3 (1): 3-23.

Whitehill R, Fractures of the Lower Cervical Spine: Subaxial Fractures in the Adult, Seminars in
Spine Surg 1991; 3 (1): 71-86

Brislin BT, Hilibrand AS. Avoidance of Complications in Anterior Cervical Spine Revision Surgery.
Contemporary Spine Surg 2002; 3 (3): 19:25.

Torg JS, Guille JT, Jaffe S. Injuries in the Cervical Spine in American Football Players. J Bone Joint
Surg (Am), 2002; 84:112-22.

Vaccaro AR, Watkins B, Albert TJ, Pfaff WL, Klein GR, Silber JS. Cervical Spine Injuries in
Athletes: Current Return-to-Play Criteria. Orthopedics 2001; 24: 699-703.

Dormans, JP. Evaluation of Children with Suspended Cervical Spine Injury. ] Bone Joint Surg (Am),
2002; 84:124-32,

Hadden WA, Gillespie WJ. Multiple Level Injuries of the Cervical Spine. Injury 1985; 16:628-33.

Argenson C, De Perretti F, Ghabris A, Eude P, Lovet J, Hovorka 1. Classification des lesions
traumatiques du rachis cervical tnferueur. J Fr Orthopedie 2001; 1:23.

Argenson C, Lovet, J, Sanouiller JL, de Peretti F. Traumatic rotatory displacement of the lower
cervical spine. Spine 1988; 13:767-73.

Jacquot F, Signoret F, Feron JM., Prise en charge chirurgicale des fractures tear drop du rachis
cervical inferieur. J Fr Orthopedie 2001; 1:10.

Roy-Cammille R, Saillant G, Mazel C. Internal fixation of the unstable cervical spine by a posterior
osteosynthesis with plates and screws. Cervical Spine 1989; 390-403.

Traynelis VC, Dinaher PA, Roach RM, Kojimoto H, Goel VK. Biomechanical comparison of
anterior Caspar plate and three level posterior fixation techniques in a human cadaveric model. J
Neurosurg 1993 79 (1): 96-103.

Laporte C, Sillant G. Les Entorses du Rachis Cervical Inferieur. J Fr Orthopedie 2001: 1-14.

Vaccaro AR, Cook CM, McCullen G, Garfin SR. Cervical Trauma: Rationale for Selecting the
Appropriate Fusion Technique. Orthopedic Clinics of North Am 1998; 29(4): 745-54,

ACM 1 N1 25-40, 2002





