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Long-Term Follow-Up After Interbody Fusion of the

Cervical Spine

Jan Goffin,  Eric Geusens,* Nicolaas Vantomme, 7 Els Quintens, T Yannic Waerzeggers, T
Bart Depreitere, 7 Frank Van Calenbergh,  and Johan van Loont

Summary: The aim of this work was to add to the body of data on
the frequency and severity of degenerative radiographic findings at
adjacent levels after anterior cervical interbody fusion and on their
clinical impact and to contribute to the nsights about their pathogen-
esis. Ome hundred eighty patients who were treated by anterior cervi-
cal interbody fusion and who had a follow-up of =60 months were
clinically and radiologically examined by independent investigators.
For all patients, the long-term Odom score was compared with the
seore as obtained 6 weeks after surgery. For myelopathic cases, hoth
the late Nurick and the Odom score were compared with the initial
postoperative situation. For the adjacent disc levels, a radiologic “de-
generation score™ was defined and assessed both initially and at long-
term follow-up. At late follow-up after anterior cervical interbody
fusion, additional radiologic degeneration at the adjacent disc levels
was found in 02% of the cases, often reflecting a clinical deteriora-
tion. The severity of this additional degeneration correlated with the
time interval since surgery. The similarity of progression to degen-
eration between younger trauma patients and older nontrauma pa-
tients suggests that both the biomechanical impact of the interbody
fusion and the natural progression of pre-existing de generative dis-
ease act as triggering factors for adjacent level degeneration.

Key Words: adjacent level degeneration, cervical spine, interbody
fusion, long-term fallow-up

(J Spinal Disord Tech 2004;17:79-85)

FIGURE 1. A, A 6-week postoperative plain radiograph in lateral projection of a patient operated on for soft disc herniation at
C5-C6. B, A 9-year postoperative plain radiograph in lateral projection of the same patient: progressed degenerative changes at
C3-C4, C4-C5, and C6-C7. At C4-C5, there is a decrease of disc height to 50-75% of the normal height: “moderate degen-
eration.” At C6-C7, there is a decrease of disc height to <50% of the normal height: “severe degeneration.”

»JHdOononHuTenbHaa AereHepaLusa CMeXHbIX

cermeHToB OOHapyxuBaetcs B 92%

crniyvyaesn.”
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Study Design. Prospective clinical study enrolled in 2 02006, Lippincott Williams & Wilkizs, -nc.

canters (Munich and Liberec) as pant of a prospective

European multicenter study with ProDisc C (Synthes Inc., [ | T Y Y I el I B Y LR |

Paali, PA). 0 Heterotopic Ussincanon i 1 otal Lervical Artncial
Objectives. The first goal of the study was to evaluate Vi S .

the rate of heterotopic ossifications identified with plain 1'}]5"’ RLleLLant

radiograph following total cervical disc replacemsnt

{TCOR). The second goal was to show whether segrmental . -

it il ] e S e Christoph Mehren, MD.,* Petr Suchomel, MD, PRD,t Frark Grochulla, MD.*

improvemant of the patient’s ability to parform activities Pavel Barsa, MD,1 Petra Sourkova, MO, Jan Hradl, MOt Andreas Korge, MD,*

of daily living as well as a decrease of pain. anl H. Muhael NH'&'HL MO, PHD*

Summary of Background Data. Only a few reports
aboutthe radiclogic outeome after TCDR are published so
far. Heterotopic casification is a well-known phenome non
after total hip arthroplasty. The rate of heterotopic ossifi-
cation following TCDR is unclear.

Metheds. The radiographs of 5 patients (in total, 77
implanted prosthesss) were analyzed 1 year after TCOR B bl Bonbl
with a ProDisc C prosthesis. We classified the heterotopic
ossification in 5 grades according to a recently published
classification system for lumbar total disc replacement.
For clinical parameters, the visual analog scale and the )
Meck Disability Index wera evaluated precperatively and 1 B Tequ Me "epBoro nocneonepauMOH Horo rona
year postoperatively. The Student ¢ test and Wilcoxon test

ware used for statistical analysis. Habn rogaetTcAaA dYpe3MepHO BbICOKada CTelneHb
Results. In 28 treated segments (33.8%), no hetero-
topic ossification was detsctable. Grade 1 oasifications reTe pOTo n H o ro o KOCTe H e H Mﬂ

ware present in 6 levels (7.8%). A total of 30 ssgments
{20.0%) showed grade 2 ossifications. Heterotopic ossifi-

resarm in & sasat (10.4%). Ona year postoperativel, 7 * Jlnwb y 33% naumeHTOB He BbIAABNAETCA
cases (9.1%) had a spontanecus fusion of the treated
aaﬂmant. T_ha_lclinti;:al paramsters Ii-tmpr;:-veths'l;%rlﬂifim ntly HUKakKmmx n p N3IHAKOB Irete pOTo NMHOIoO

Conclusions. Dnl\pr 33.8% of tFI|19 patients did no.t shiower o KOCTe H e H Mﬂ

any signa of heterctopic ossification, and the rate of spon-
taneous fusion after TCOR 1 year after surgery was unesx-
pectedly high. There were 494% of the patierts with grade

2-3 ossification, which lets us suspect an even higher rate ® HeT 3HaL‘||/|Te.anO|7| KOppeJ'IFlLI,I/II/I Me)K,D,y KIMTMHNYeCKnMU
napameTpamMmu u cteneHsto [O.

of spontaneous fusion after long-term follow-ups. Motion

preservation after TCDR is enly guaranteed if spontaneous ° VAS u N DI 3HaAYNTENbHO yﬂy‘-l LLUaeTcH nocne Ol'lepaLl,I/I u
fusion can be prevented. Thus, mebility of the implanted

segments needs to be further studied.

Key weords: total cervical disc replacement, hetero-
topic ossification, spontaneous fusion, ProDisc C. Spine
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YcTaHOBKa 3amelleHuve

Kenoxa [OnHamuyeckas UCKYCCTBEHHbIM
lenHas AUCKOM
cTabunusaumsa

"

HKUWOHaAJIIbH
HepocTaTok AVHamMuKa Hepoctartok
[eTepoTonHoe
ferenepaums KoHTponupyemas OKocpTeHeHme
CMEXHbIX noaABUXHOCTb

cerMeHToB
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OuHamMmunyeckas WenHaa ctaonnusauusa

ObecneunBaeT cHATME Bonu
[MoaBUMXHOCTb MO3BOHOYHMKA
-CoxpaHsieT NoaBUKHOCTb

-KoHTponupyet osuxeHune

He Bbi3bIBaEeT AgereHepaumn CMeXHblIX

cerMeHToB

COXpaHFIeT BO3MO)XHOCTb AafibHENLLINX BMELLATENBLCTB
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dyHKUMOHANbHaA AWHaMMKa — KOHTpoOnuMpyeT crubaHue,
[ONYyCKaeT pacTarmeaHue

OceBas BapunabernibHOCTb — 3aLLUULLAET CMEXHbIE CETMEHTHI

MOHONMUTHLIN TUTAHOBbLIA UMNMNAHT — HET U3HALIMBAKOLLMNXCA
yacTteu

JlerkocTb yCTaHOBKM

LleHOBOE npenMyLLLEeCTBO — KOHKYPEHTOCNOCOOHAas LieHa cpeau

KenoXem U UCKYCCTBEHHbIX ONCKOB
QPAR?DIGM SPINE
the movement in spine care
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i AHaToMMnyeckum
Au3anH ansa
HaaeXHoun
¢unkcauum B
LUEUHOM
MeXMNo3BOHKOBOM
npocTpaHcTBe

TutaHOBbLIX cnnaB
(Ti6AI4V)

HageXxHyr ¢pukcaumio ans

3ybubl obecneynBaroT

npenoTBpaLLeHuUs
MUrpaumm

_________________________

MOHONMUTHLIN UMNNAHT —
HeT n3HaluBaKLWUXCH
yacTtem
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BHeceHbl nameHeHus1, npeanoxeHHble Ap. MaTK nocne nepBbIX

UCNbITaHUN
YnydweHHasa chukcauma u ynyvyweHHas aHaToMmmyeckas coopma ans

CHUXeHnsa puCKka murpaumm

* A\3ameHeHa BbicoTa 3y6L 0B
» Bonee okpyrnasa cpopma ons nepBMYHON CTAOUNILHOCTU UMMJIAHTA

14mm

7.4mm

5.3mm

[ln3ainH BTOPOro rnoKoneHus

7.6mm

6,6mm oo
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OpurnHanbHbin DCI gn3anH

e Hauny4wasa pabora yctpoucrtsa
— bonee 5 nem ycnewHou
pabombi
— lModdepxuesaem
nooesuU>XHOCMb
— He nomaemcs u
He deghopmupyemcsi
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HoBble pa3mepbl KOHTYpa

Mpumep pasmepa uMnnaHTa: Pasmep S

Pasmepbl
DCI
10x12x5 BbICOTa
® ]B \m
§ § 5 rny6buHa
O o O
> = 3 lMpuHa
S 3 o
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Pa3mepbl nmnnaHTa

KoHTyp

rny6
e S M L XL

(10x12) (12x14) (14x16) (16x18)
BbicoTa

5 .

6 .

7 .
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HoBble TecTOBbIe KOMMNOHEHTbI!

ToHbLUe, nyywas BO3MOXHOCTb BMu3yarasaunu
PeHTreHonpo3payHas py4dka

BesonacHbIN orpaHn4nTEnNb

OrpaHnuunTensHaa nnacTuHa ans nepeHoca
rMyOWHLI NOrpyXXeHna Ha Wmnubl Ans YCTaHOBKN

e
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YcTaHOBOYHbIE
LMnubl

DCI
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,,HOCUK, KOHYUK"

| —

PARADIGM SPINE

the movement in spine care



YcTtaHOBO4YHbLIE WMNLUbI

B COYETaHUMU C AUCTPAKTOPOM
Kacnapa

r

3 .

) -
s
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Nmnnant DCI™ noka3aH angd
nepegHen nmniaHTauum B
NPOCTPaHCTBO LWenHoro aucka ot 1 go
3 ypoBHen ¢c C3 no C7 ,
KOHTPOSIMPYET CErMeHTapHoe
OBWXKEHME B CryYadax rpbhK LWEeUHbIX
AnckoB, WweunHbix O00 v cTeHo3e
LUeMHOro KaHana (ueHTpanbLHoro
unu chopamMeHanbLHOro) c nunn 6es
pagukynonatnen naumeHTam npu nnm
B OTCYTCTBUM BONK B LLIEE.

3Ha4YnMTENBHO WKMPE, YeM ANns CroHAaunoaesa u

NCKYCCTBEHHOIO AAINCKAa
QPAR?DIGM SPINE
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& a0 W b=

NMonoXxeHue nauuneHTa
HdocTyn

OucTtpakuma /| ANCKIKTOMUA
NMNonobop pasmepa
YcTtaHOBKa UMnnaHTa

3aKkpbITUe onepauMoOHHOro y4yacTka
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l. Product

1. TMonoXxeHue nauueHTa

[MauneHT pacnonaraeTcsa Ha onepaumMoHHOM CTore npu HebGONbLLOM
nepepacTsXeHun wen, NogaepxmBaemMon Barimkom.

QPARADIG M SPINE
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2. [octyn

CpeaunHHbin nepegHun goctyn kK C3-C7 cermeHTam. [na goctyna K
NoOpaXeHHOMY CErMEHTY UCMONb3yeTcHd CTaHAapTHas TEXHUKA.

Counlzr-relraclor ——

[longitudinal)

) Cranial

QPARADIGM SPINE
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3. HOucTtpakuusa /| ANCKIKTOMUA

[nckoBoe NPOCTPAaHCTBO pacTarMBaeTcs C NCNONb30BaHNEM
ctaHOoapTHoro pgucTtpaktopa Kacnapa. [Ouckakromuen nNpou3BOOAUTCS
OEKOMMNpeccuUss CTPYKTYp HepBHOWM cuctembl. [lpocTpaHCTBO Ans
YCTaHOBKM MMMMaHTa nogrotaBnmMBaeTcd nytemM o6paboTku KopeTkamu
3aMblKaloLen nNnacTuHbl OT TKaHen gucka.

Distractor —E

A\

Diztraction
SCrEws
o
R
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NMopbop nmnnaHTa

BoicoTa ©n NonoxeHue onpenensiercsa pacrofiokeHnemM TeCcTOBOro
KOMMOHEHTa B NPOCTPaHCTBe Ans uMmnnaHTauun. [daHHas npouenypa
NpoBOOMUTCA NOL4 KOHTpPONEeM peHTreHorpadpum. B cooTBeTCTBUM C
pasMepamMm UMNaHTa TeCcToBble KOMMOHEHTbl pasgenswTca Ha 4
pa3mepa KoHTypa (S, M, L, XL), n 3 pasnn4yHbIX BbICOTHI.
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5. YcTtaHoBKa mmnnaHTa

MmnnanTt DCIl HeMHOro nogXXnmaeTtcs n akkypaTHO
BCTaBMSETCS B ANCKOBOE NPOCTPaHCTBO noA KoHTponem 30[a.
3aaHsas YacTb MMNNaHTa AoMmKHa ObITb HA PpaccTosiHUK 3-4 MM

OT TBEPAON MO3roBon 0H6OMNOYKM.

S
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5. YcTaHoBKa vmnnaHTa

HebGonblias komnpeccns OUCTPaKTOPOM
onTUMaribHoe  MNPOHUKHOBEHME  3yOLoB
3aMblKaloLWMX NNaCTUH.

Distractor

Kacnapa obecnednBaet

B

nepegHve  oTaenbl

QPARADIG M SPINE
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6. 3akpbiTMe yyacTtKa

Y4yacToK 3aKpblBaeTCA B COOTBETCTBUM CO CTaHAAPTHOW TEXHUKOWN.

KoHeuHOoe pacnonoXxeHne nMmnaHTa.

'''''''

¢

Bbe3onacHoe
paccmosiHue

3-4 MM OO
meepaooli
Mo32080U
060J104KU

i
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