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[FZE] BH o0 A T HHEN & & e (artificial cervical disc replacement, ACDR) AR Ji #5AE /N 5C 17 1R 42 1) f
PR ZE, V7 H S S M Y0 B2 3l Al PRYT R0 52 . 73k« Il 43 Br 38 R 2003 4F 1 H ~2008 4F 1 A 47 55 B
Bryan A TS0 ] £ ACDR AR 019 SUHER AT R0 B 70 1), LA B3 v 43 1), 2otk 27 615 R Bl T i 1) 129+14
(105~165)1 H ;4£ % 55.7+8.4(37~76) % . BT AT KR YR BE D I 38 2o BE 2l I3 7 X 248 F 4 TR 35 Beii 3
JEE R SIUME R RS B R AR WA U B A CT 5 ARAR i S50 /N 06T %8 10140 R G 0P Al S HE /D OGT IR AR AR
BE . AR MR W U7 R B 4T H A5 B 4 (Japanese  Orthopaedic Association , JOA ) W43 K S5k Ty B B 15 45 %L
1 % (neck disability index, NDI) P Al & 25 1lfi DR EE AR, 76 A UK Bl U7 B 2647 Odom A 1 D140 43 2 A0 35095 119 490 3 A6
$AIF 4> (visual analogue scale,VAS)., £ ARFI/NCT Jouk i R AR B E 41 ], b R AR B 3 28 fi], & i il
AR B R WCB T I /NG R R AR SR 16 ), R AR AR AR 35 ), O IR AR R 19 ), i i i
J JR A U A G P A 3 R B /N DG AR AR PR AR A AR DG L i 5 M N S IR AR B B fE R TR 2
FARY B 5/ IR AR A O . BE AR BT RAK BT B F AR BOG S EAFFAESR I ES (9.7°44.5°
vs 8.7°£5.4°,P>0.05) , A Hil A UK B 7 B 20UME 4% 1 1% 2l BN FE AL Ge 1t 2 22 5 (46.5°£15.2° vs 46.1°£13.0°,P>
0.05), HBHE ARG KA K BEVT I /N B AV B ST 2% 25 5 (1.540.8 4 vs 2.6+1.2 4, P<0.05) ; R i 5 &
WRETTI JOA W45 BLAT it 2425 57 (13.5+1.9 4 vs 16.5x1.4 43, P<0.05) ; KA -5 AWK i 7 i NDI 1776 e 12
#5¢(0.27£0.08 vs 0.16+0.10,P<0.05), KKKV Odom 7% K75 A 35 BB, b RAFI9A 29 6, 0 i
WA 6 B, B o R EH R IRBEVIET VAS PF43 h 3.47+1.55 47 . ACDR AR J5 AR K BE 15 /N &5 1R 45 e
FE 5 F AR Bl B 2 5 E (r=—0.392, P=0.001) , 55 % {43 20 J& i &2 6740 ¢ (r=—0.388,P=0.001) , 5 JOA ¥
43 \NDIL.Odom 43 &% \VAS P53 T8 3 A5G (P>0.05) . 4538 = it A1 55 P2 ACDR ARG /N 619 IR 72 1 f& 16 (8]
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[Abstract] Objectives: To evaluate the risk factors of single segment cervical facet joint degeneration after
artificial cervical disc replacement(ACDR), and the influence of facet joint degeneration on cervical segmental
motion and clinical symptoms. Methods: We performed a retrospective analysis on 70 patients with cervical
degenerative disease, who underwent single—level Bryan cervical artificial disc replacement in our department
from January 2003 to January 2008. A 10-year clinical follow—up was conducted. There were 43 males and
27 females. The mean postoperative follow—up time was 129+14(105-165) months. The average age was 55.7+

8.4 (37-76)years. The cervical spine segment range of motion (ROM) was measured using cervical dynamic
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7| S B P 2 AR B B
Al & A (anterior cervical discectomy and fusion,
ACDF) & —F A 26 7 Jr i, {H 7T BE 3 AR 41
RO EGR AR 2 R TR B ) 1
PEB TS N T 20ME 0] £ B 3R (artificial cervical

position X-ray film at preoperation, postoperation and final follow—up. The degree of cervical facet joint de-
generation was assessed using CT images according to the quantitative scoring system of cervical small joints
preoperatively and at final follow—up. Clinical evaluation including the Japanese Orthopaedic Association(JOA)
score, neck disability index (NDI) were performed in the preoperative evaluation and final follow-up. Odom
standard grading and visual analogue scale (VAS) were performed at final follow—up. Results: Before surgery,
41 patients had none or mild degeneration of the facet joints, 28 patients had moderate degeneration, and 1
patient had severe degeneration. At final follow—up, there were 16 patients with mild degeneration of facet
joints, 35 patients with moderate degeneration, and 19 patients with severe joint degeneration. The small joint

Male

There was no correlation between surgical segment and the

degeneration was found to be correlated with gender and age using Szpilman bivariate correlation test.
was a risk factor for the facet joint degeneration.
degree of facet joint degeneration. There was no statistically significant difference in the preoperative and final
(9.7°+4.5° vs 8.7°£5.4°, P>0.05),
overall cervical ROM (46.5°£15.2° vs 46.1°+13.0°, P>0.05). There was a statistically significant difference in
(1.5£0.8 vs 2.6x1.2, P<

There was a significant difference in JOA score between preoperative and final follow—up (13.5+1.9 vs

follow—up segment ROM and no statistically significant difference in the
the score of facet joint degeneration between the preoperative and final follow—up
0.05).
16.5£1.4, P<0.05).
(0.27+0.08 vs 0.16+0.10, P<0.05). At final follow—up, there were 35 patients with excellent Odom grading, 29
patients with good Odom grading,

There was a statistical difference in NDI score between preoperative and final follow—up
6 patients with normal Odom grading, and no patients with poor Odom
grading. VAS score was 3.47+1.55 at final follow—up. The degree of facet joint degeneration at final follow—up
was negatively correlated with the ROM of the operative segment and the overall cervical spine (P<0.05), and
it was not significantly correlated with JOA, NDI, Odom grading and VAS. Conclusions: Elder age and male
are the risk factors of facet joint degeneration. There was a degree of degeneration of facet joints after long—
term follow up of ACDR surgery. There was a negative correlation between the degree of facet joint degenera-
tion and the degree of cervical postoperative mobility. The degree of facet joint degeneration was not related
to the clinical symptom.

[Key words] Cervical degenerative disease; Artificial disc replacement; Facet joint degeneration; Segmental
range of motion
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[l B4 43 A 2003 4F 1 H ~2008 4F 1 A, K FH
175775 Bt ACDR TR JA 7 BME IR A7 M5 B &
70 ], BB L i B 43 ), 2ot 27 B
KRS 55.7+8.4(37~76) % | F- ¥ R J5 Bi 5 i 1]
129+14 4~ H (105~165 ™ H ) ; FAR B2 Bl &
1T C3/4 B F AR 14 BIAT C4/5 15 Bt F AR ,45 Hl
BEAT C5/6 BT A9 BB #E AT Co/T 1 BT
NS
1.2 A BRE B HE B o

GARRUE . 4T HATBE Bryan $iME ACDR A (%)



1076 of A A A 2% R 2020 AR5 30 B85 12 81 Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.12

FMERTT B - AT BEIG  FAT BT 4R BT WIHE IR | 35 I 28 4t 5

HEBRARE . — MEHEBRARME L FE MG WGl $5TF, WU RBRMER &, MbRiE s fiks, b3
e BRIBMEICTT R BIMESE K ITE X BE A 232 80 Luschka X7 FIMEMR IS 208 %5, VIBR J5 A7 , Xt
HEFAR B TRHEBR PR RS B BEARTR 5 L NSRS G AT AT B B E DR TR
DB ACRE | P RMER DCTIRAE (AR B A Bryan AT SAER] 8, B ALE A B RS
T OMEMD B B R >50% (MERITEG sh <20 ) ) BUCESITAE B2 KU 0 R 5 0 8 T 37 AR

729 B ACDR R, R ETFE i B () AN AT 2 8 R 2d R R

1.3 FARFZ® U T RE Bk , AR G K 15 B A 3ot 2
BE R T BUDEMY, KBRS, Co/7 1.4 PR EERR

BRI ZE M ST Y 10, AT B R AR VEAL . (1) AR AT ARG R BT

AF R EEIIE Y] O . 28 Smith—-Robinson A % 3| i A e A X2 R 0 T R B A0 M AR TS Bl
IRHER R 2, FHE ] BRI A E LER , 2838 P X2 BE(FE 1) 5 (2) 5 AR A AR YR Bl V5 oR S CT A

E1l a Iﬂﬁ:nuﬂluux%%)#r%ﬂw&ﬁ C5/6 1Bt b.c FiHEA fridE ﬂEme%%}# FARN B BN 13.28°,
BARIG S R 42.24° d RIFHH 2 K, ACDR RJFH A7 X AR FART BB SE, 3B e f ACDR A J& i i i i
X &R R F AR EG S A 12.9° 8 AR B % 3l 38.8°

Figure 1 a The preoperative neutral position X-ray film of the cervical spine showed that the surgical segment is C5/6

segment b, ¢ The preoperative X-ray film of the cervical spine in hyperflexion and extension position, the range of
motion of the surgical segment was 13.28°, and the overall range of motion was 42.24° d The second day after surgery,
the neutral X-ray film after cervical artificial disc replacement showed no prosthesis loosening or collapse e, f X-ray
film after cervical artificial disc replacement showed the operation segment activity The degree was 12.9°, and the

overall segmental mobility was 38.8°
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FEJE, Al — T 28 200 B /N 9 E BV Or RGUAE
VA AR AE, AR LA 4 A IUH N IE R
AN BRI R, /NS T AN R A K /NSy []
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Table 1 Scoring system of cervical facet joint

degeneration
JiH AR [E¥ix
Ttems Imaging manifestations Score
AR % 0
Hypertrophy of None
facet joint _— .
! e T e 3
On one margin of the articular 1
surfaces
NERAFTE TR A 2 b
On all margins of the articular 2
surfaces
AN B IR N 0
Osteophytes of one
facet joint H
Yes 1
ST A i 0
Irregularity on Normal
articular surface )
Irregular I
S5 i B e A A 0
Joint space None
narrowing Ters
Narrowed 1

!||||iii‘|||||||gi

B2 /NSRAIRA CT KRR A REOF K P8 B AL /N ET a MR
WIEKR b AR BGEEFIEM ¢ DXTRBRHRA d /NI A F
Figure 2 Sagittal CT image of facet joint degeneration. The black ar-

AR T SR A B, 2 A N ST R RR S —
X /NG, R e B S B R SRy X N T
I e ZPPAl 45 2R

AL DICOM % 46 Ak BEER £ (Osiri X
Medical Imaging Software) 171 8l & I 4t LA K&
CT Z-V-1i & TAE, 2 AL A58 S 47 I
i BEAIESEE I 3, B R O (E

I R AL . (1) H A& B BB & (Japanese
Orthopaedic Association,JOA) P¥-43 : 2k H 1994 4F
WO, T T VPAN BUHE B BE D) R L PPN R4S 7 DI
H, B F98 J8 AN Bozs shoiag, B KT R
JH I v Dy Re FBS e T e, Wk 43 Ry 17 4300, (2) Bk
IR RIS FE 5 % (neck disability index,NDI),
10 NI H AL 45 S SR O B RE AR (R Y iR
BE SRR AR R R ) FIBE R ) RN H A2 06 1 Bl AE
TN SR E Y B | TAE BB AR AR )
PIER Y, AT H Je Al 0 43, e m N 5 43, 0 8K
T 2R D) RE R AR BE R, (3) Odom ARifE, MR
I8 58 AR5 B FAE R 0 A B 7y AR Eh
— M 2% Geit A ARIe S 4.3 2.1 23 AR
A AR FCRERARIE B, v LAEAT H 805 A 1
JRCETTARE A5 A5 5 50 < AR R IR B s A, AT LA
W I B AT H 3 Bl s — P AR FIAE R 20
B Hizsh B B2 PR 5 25 E AR T O B R

X

row points to the degenerative joint a Hypertrophy of facet joints b Os-
teophyte formation at the edge of facet joints ¢ Joint space narrowing d

Irregularity on articular surface
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(4) M3 B PE 43 15 (visual analogue scale,
VAS) i — & K2 10em Wi R, —Hibn A
10 SZIBE, P23 R 0 433 F1 10 43,0 433
7RTCTR 10 23 AR ME DL 32 1Y B il ZU ) P . AR
P VAS PEo3 AL B8 5 SR A R
L5 Giitortr

JIt A7 R H e PR R AT 27 F 5 4 B B 2R
SPSS 25.0( K[ SPSS v al ) kAT grit 2o . it
ORI R i 22 R R ETAR S5 B s
FERR T HC XY ¢ K3 BEAT 704 5 >R I 40 e 7k & XL
AR A SR I I R 18 O RE - SRR Ok
H 78 P<0.05 B, A 22 57 AT B MR L

2 H#R
21 RTTIRARER I E
ARG 41 5] 835 9\ R JC s BE AR AR 28 1Al
R T R A 1 )R R AR S BT
F, SARFI/NCT IR AR L, 45 AR AR 8 35 16 1]
R R CE IR AR 35 M), T B OC T IR AR AR 19 ),
AN AR AR 5 AR M G (r.=0.334,P=
0.005) , 5P 5l 2 A A6 X (r=-0.274,P=0.022),
iy RN IR AR M A SRS R, TR
Bt 5 /N AT IR AR B B 2 RN A AR G PE (P>0.05)
(#£2.3),
2.2 /NI IR AR ) S 1 2 RTIE ARE IR 1) 5 e
SBF AT T AR Bl o) BE RV AR T B0 B 4303
H 9.7°+4.5° 1 46.5°+15.2° , K WK bt 15 B T AR A5 Bt
1% Bl B R A 2 B 43 ) 8.7°+5.4°F1 46.1°+
13.0°, A Hij F1 B 7 B 8 TR 5 BTG 2 B2 AR (R 0%
LG F 27 (P>0.05),
A ARF/N IR AR 1.520.8 43, K
BT BT /N C AT IR B PP 43 2.6+1.2 43, & H

x2 NKPREEXBEERSN (n=70)

Table 2 Analysis of factors related to facet joint

HE il 22 5% (P=0.001) ; RFT JOA PE43 K 13.5+
1.9 43 s KIRBEVI BT JOA ¥F5 4 16.5+1.4 43, &
A 8eit2: 2557 (P=0.001) ; A Hj NDI ¥4k 0.27+
0.08, K K i /i NDI 343 4 0.160.10, — 34 A 4t
225 (P=0.001);0dom 4344 NAR M- 35 i,
Jlf 29 B, R — R E 6 B A RN IR,
KBTI VAS ¥4 K 3.47+1.55 4%,

3 Ao Hr B R R A DGR 5 T R U B
I /NG IR AR 1435 71 B 2l B K PR AR 22
R TR FE A G 45 IR & B ACDR R J5 /b &35 1B
AR 5 TR T B Bl B A R DG M HL A fROAE G
(r=—-0.392,P=0.001), 53K zh B EATAH M
HEMAHE (r=—0.388,P=0.001), ‘5 JOA NDI,
Odom \VAS 7143 JC & M AH E (P>0.05) (5 4)  iF
— B N BBE A R/ N e IR AR T A 5 TR AR
20, R RS X T RS 30 1Ak 79 2 58 2 R i AR Ik Bl
DI BEIE sl B 1) 22 Sk 45 SRR AL R R
Y B sh B TG 2 22 5% (P>0.05) , /N7 iR A8
TN ZH Bl T BN S R 2 T OCiR AR, HE
A EE T (P=0.001,% 4),

K3 PMXTERESIERERRETREHERXME
(n=70)
Table 3 Correlation of facet joint degeneration

with clinical symptoms and segmental mobility

AHOC R A
Correlation P
coefficient
JOA -0.088 0.468
NDI 0.043 0.726
Odom 0.234 0.051
VAS 0.078 0.823
TR B i ol
Operative segment -0.392 0.001
range of motion
L1 3 0388 0.001

Overall activity

degeneration %4 TRTASEEMEATASREDEN L
P *ﬁﬁ . 5!‘:{5’\%1}1 Table 4 The operative segment ROM between non—
reoperation Follow—up
X 2 8 2 8 degenerate group and degenerate increase group
Correlation P Correlation P A KK B
coefficient coefficient Preoperation Final follow—up
o 0.468 0 0334 0005 : 1.846 3581
e ~0.406 0 0274 0022 P 0.18 0.001
I 0049 0687 0056 0.645 B 1B 68 68

Segment

Degree of freedom
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3.0 HUME/AN AT IR AR BTN bR o KB R

ZIN YT i B ST U /0N DG AR AR Y A bR o,
HRTENRIRFE DT OE o, AR il — AT LA Bl
FEILEE IR A kX 4 .CT \MRI
HB G R PEAL /N ST, Yamaguchi 2812 T H
MRI Fl CT PEAL /N IR A FE B, R B CT 5 MRI
FEPPAL /NG AE b —B0R 2%, XTS5 E A
T, MRI 75 78 531 Wt 5 715 728 R B2 5 1 o - A
X FEEEH T MRI S GEAR L0 By 45 #) 14
WCAE T CT AT AT B 38 s 2R AR /N G ] L
HE T CTAEFIW /N RAZEE AL, H)E
ANFEATIRAR T A O O AR, AR N
TR, VASARE T B A A CT S48 B 0 1B i)
YEHAEA FRM, FEARBFF H, T A1k ] Walraevens
SO ) B CT /N ETT IR AR/ R 45

— oS B ST AR AR S 1 5 /N AT IR A
KHE  Park SE0E BN AEH W T BF B H
W) C2/3 ,C3/4 F1 C4/5, Z W T Bk, Fik5
AN IR AR R BE A O, 60 % DL I (C2/3.C3/4 I
C4/5 BB RTT R ETT AL H R T MK, fEAIR
WFFE s R B, /N ST IR AR R B S AR M A A
KM AR R /N G IR AR KU A T 5B /N
R AR B KU v T ohE, (HEFARES/N
KRR A LR A CE, X RS2
ACDR J& () AE O 5 T A0 X AR 8 19 A2 W 0 4 %
RHEZE T OCTRAR A XK,

3.2 ACDR AR J5 /N 515 1B 748 X T R 5 B it gl 2
RN RAE TR 28 fif T 1) 52 i)

ARG L 10 AR BE T , B E AR TR
UCRETI I JOA F1 NDI PF5r B B3 MGt 2=
5t (P<0.05), KK BV B Odom 43 % M AR U 09 A
35 Bl NI 29 1, o — A 6 i, %
Ao HORAR 2 B3 AT WiHE ACDR fig
A4 b % fif 20 ME AR AT M R AR E Y I IR RE IR .
ACDR RJG/NEAT R E 5F AR BIGNEA
A O H 5 R 26 (P<0.05) , 53 R 35 3 5 B
Ak H 5 A 58 (P<0.05) , 76 It FE Al E PP A% /N
I TG IR AR 41 RN R A% in = 41 BB A R A S A YK B U
IF 5 B TG 2 B 1) 26 St 4 R e L, P2 A ORI
B B B TE W 25 R (P>0.05) , /0 ST IR AR i
AU BRI S E 2 TR A, HEA
3 2 5 (P<0.05) , 3X $i 7 /N 5 19 1R A8 i i ™

o AR T B Bl R R 25 N T IR AR R
JIER A A R A B 22 (R T B R Bh

FE—T A 125, 78 L BRBHERTH )
P MEN B S G LSO R S S )
AN XTI S, B SR O 2 nT )RR
AN BER By, (B AE OGBSk Ty W
T2, /NS AT DL i 70 4 19 4 P 3 3l P By 3
5 TR 85 3% 200 T /0N DG 4 A i A A 25 AR
INFATRYTE AR, IR LS B D) RE A FRATT A AT
1 ACDR RJGBEVTE &I, /N5 1R A8 1 43 il
T, BN ST IR AR ™ F Y R, TR B B
JEE R B A o B R 2 R R R AE AR R
KRATIRAE B B AN HEREAT ACDR, PRI A BY S A
W5 B B AP AN R BB AN, 22 A A DG
FEAE H /N LTI AR X ACDR & T B3l 2h (14 30 il
VR AT BEAS 2 Bl 32 /NG SIS, 32 BIAESS
HAL I 5 e

Li EP97E—I5 ACDR 5 ACDF A%} Fb il 5% Hh
KB, 5 ACDF Lt ,ACDR ¥4 Jin 7 F A A ] |
ACDR iz Zh$8 B G I, AT 41 30 1 Boge i 1y
R FARAT BN AT IR AR WD AW S
e 77 1H , ACDR 25 115 BEil o B el 1 il xof
T HE[F) 15 ) i (ER 3 A e R AR
gy BRI R A 25 5 AEAR MBS, 3RAT]
WRIT , /N IRAR PFE R 5 BE B AR RE R
W4 (JOA NDI.Odom) LTI 34 Bl (9 AH G
PE o A BEFEIN T /N R AR A fig 5 S A
K ADAEARMFFT | A & B A IR B 5 s /N 56 35 38 2
T BE VT 53 5 SR 1T 53 1Y OCEK (P=0.823)

g5 LTIk SR AT M R PR L
ANETT AR AE il CT A, ol LA RCFHr 2 A
AN IR AR FREE /N O 1R AR 55 AR I R AR O
o i 0 55 R AR IR . ACDR AR5 /) 56
WARFE R R AR, N IR AR S R
ARG WY1 ShEAEAE ARG, H 2 51l RAE IR 1Y 2%
fEFEEETC G
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