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[fZE] B A S B Discover A T ZME [H] £ % #: R (artificial cervical disc replacement, ACDR) -5 3 {if f#%
HETA] 455 I B 3 H il & R (anterior cervical discectomy and fusion, ACDF){f 47 SAERT 19 5 BTG R IT 4% . ik ¢ Al
JE A% 73 B 2009 4F 1 H ~2011 4F 12 J 78 P4 5 B2 B 47 5745 BE ACDR Fl ACDF 3677 (¥ SUHE i 8 & 1) I R B Rk
ACDR 4 (n=21 %) 5P 15 6], Zc k6 B, AF % 33~58 % (44.0+7.5 % ) ;R HH Discover {4 ,C4/5 2 #1,C5/6 17
#1,C6/7 2 i, ACDF # (n=25 1) Y5 1% 20 ], Ltk 5 4], 4% 33~63 %/ (48.2+8.5 %) ;C3/4 1 {4 ,C4/5 3 fil,
C5/6 18 #4l,C6/7 3 1l >k H H A% L 4 FL 2% 2> (Japanese Orthopedic Association, JOA ) P43 5 9 P 56 B 401 3
431 (visual analogue scale, VAS) Fl 35 HE T i B 15 15 %X (neck disability index, NDI)XF P 41 & & R /R 5 3 4
JUAE 248 5 AR SR U B 177 B (0 9 45 00 6 R I PR YT R0 AT E Al s R X 2R (CT Be MRI 545 27 % RHI 43t 1T
i ACDR 41 F- 7R 5 BL 76 811 B (range of motion, ROM) A Uk B 15 B 1) 5 43 1 & (heterotopic ossification, HO) LA &
AU B B AL AR TR AL 1T BEIR A (adjacent segment degeneration, ASD) 158 , I iA1= Hr . &R .
ACDR ZHRKE Vi E] 138.9+12.0 4~ H , ACDF 4L ki /5 8] 136.9+10.8 4~ H , 4l oGt 112422 % (P>0.05) ., M4
ARG 25 BT E] S JOA PF 43 L BHOR VAS 43 (BUR VAS 145 F1 NDI 345K B W 25 vk e |, 5 IR 4R | L
A ST 25 7 (P<0.05) , R IRBEVT S ARG 2 4F LB 0G0 12 22 57 (P>0.05) 5 W0 20 [R] B ] 8 L Be 3 e e it
258 (P>0.05), ACDR 41ARJ5 3 A (14 2 4RI TR 55 Be ROM 5 AR R FU A I 25 M3 (P<0.05) , RS 5 4F
FUARRBE VT 5 AR R A e G124 25 5 (P>0.05) . ACDR 4R R BE VI 13 #1(61.9%)F R B & - HO, K
o McAfee 279% 1 9% 1 i, 10 % 3 4], 2% 6 491, V%% 3 il , ACDR 41 17 1~ (40.5% ) &3 715 Bt & 4= 1R 45, ACDF 41
344~ (68.0%) 4B 19 B Kk AR AR 2 ASD KA A G il 2425 5 (P<0.05) . KB /i if ACDR 416 Ik FA /&
# ,ACDF 41 2 BIH ASD S B K FAR, WA K FARRA G250 vs 8%,P<0.05), #it:5 ACDF R
A L, 51 Be ACDR VA YT SUHERR B 08 158 — 30y | R AP R UTIG PR Y7 2L, IR AE 2> ASD kA= J7 T HLA He 3 .
SR, BT AIZE K ACDR T AR Bt HO &A= 340w | 1 BT AR 1 Bois 8RR AR
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Comparison of the long—term clinical effects between single—level Discover artificial cervical disc re-
placement and anterior cervical decompression and fusion in the treatment of cervical spondylosis/LEI
Runbo, LI Pan, GAN Lu, et al/Chinese Journal of Spine and Spinal Cord, 2022, 32(8): 688-695

[Abstract] Objectives: To evaluate the long—term clinical efficacies of single-level Discover artificial cervi-
cal disc replacement(ACDR) and anterior cervical discectomy and fusion(ACDF) in the treatment of cervical
spondylosis. Methods: The clinical data of patients with cervical spondylosis who underwent single-level AC-
DR or ACDF in Xijing Hospital from January 2009 to December 2011 were reviewed. ACDR group consisted
of 21 patients(15 males and 6 females), aged 44.0+7.5(33-58) years old and treated with Discover prosthesis,
involving C4/5 in 2 cases, C5/6 in 17 cases, and C6/7 in 2 cases. ACDF group consisted of 25 patients(20
males and 5 females), aged 48.2+8.5(33-63) years old, involving C3/4 in 1 case, C4/5 in 3 cases, C5/6 in
18 cases, and C6/7 in 3 cases. Japanese Orthopedic Association(JOA) score, visual analogue scale(VAS) and
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neck disability index(NDI) were used to assess the patients’ neurological functions and the clinical effects be-
fore surgery, at 3 months after surgery, and 1, 2, and 5 years after surgery, as well as the last follow—up.
The range of motion(ROM) at the index level of ACDR group and final follow—up heterotopic ossification(HO)
of ACDR group and adjacent segments degeneration(ASD) conditions of both groups were measured and eval-
CT scan and MRI,
The mean follow-up time was 138.9+12.0 months in ACDR group and 136.9+10.8 months in ACDF group,
and there was no statistical difference between the two groups (P>0.05).

VAS—Arm,

uated with cervical spinal radiographs, and statistical analyses were performed. Results:
The postoperative follow—up JOA,
and VAS-Neck scores and NDI of the two groups were all significantly improved compared with
those before operation(P<0.05), respectively, there was no statistical difference between the scores at the last
follow—up and 2 years after surgery in the same group (P>0.05), and there was no statistical difference
between the two groups at the same time point(P>0.05). In the ACDR group, the range of motion(ROM) at
the index level at the 3 month, 1 year and 2 years after surgery was significantly improved compared with
that before surgery (P<0.05), and which at postoperative 5 years and final follow—up was not statistically
different from that before operation(P>0.05). At the final follow—up, 13 cases(61.9%) in ACDR group occurred
HO at the operated level, of which 1 case was of grade I, 3 cases of grade II, 6 cases of grade I, and
3 cases of grade IV according to McAfee's classification. The ASD rate in ACDR group(17/42, 40.5%) and
ACDF group(34/50, 68.0%) was statistically different(P<0.05). At the last follow—up, there were O case of
secondary operation in ACDR group and 2 cases in ACDF group caused by ASD were in need of secondary
P<0.05).

Single-level ACDR has the same and good long—term clinical efficacy comparing with ACDF,

operations.  The secondary operation rate between groups was statistically different (0 vs 8%,
Conclusions:
which also superiors in reducing the incidence of ASD in the treatment of cervical spondylosis. However, the
incidence of HO at the index level may gradually increase over time, resulting in the reduction of the ROM
at the index level.
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2009 4 1 H ~2011 4F 12 A #F 47 895 B
ACDR H 15 W kE Vs /3 2L 21 i (ACDR 4H) 5
AT Br ACDF H R 15K W BE 15 f8 3 25 il
(ACDF 41 ), ACDR 4R H 09 N T3 HE ] & K
Discover {4 , ACDF 41 % FMENR] B A4 B gl & |
Zephir BN 52 . P 4B E AR IS PR | SR A
Y TR BB A ) WL 1, A U] L AR
TGt 2% 5% (P>0.05) .

1.2 I RYT R4

RAT. RJE3NH A 24 5 4 R KEE
Vil R H A I S FL2 2% (Japanese  Orthopedic
Association, JOA ) FE 92 54l (visual analogue
scale, VAS) 43 7% F1 20 HE D) B8 B 55 45 24 (neck
disability index,NDI) f & X {8 3 #E47 A |, 9f 31
BARWBEVIT JOA PF43 3 %[ (R )G JOA PF4r-
ARHT JOA V43 )/ (17-AKHi JOA W43 )x100%] . F
FH Bazaz J7 WAL AR J5 7 A TR XE & A L L
A AW PROUE 5 52, B8 2 50 B0 T 350 A i RT3
A2 0 H AR 5 b 78 A I T B A4 HE S5 R R
1) A i A WA R 5 U R A R R
1.3 AR

(DHTEARHFT ARG 34 AR 2 4F 54 JOK
UK B U7 IF Y A 2ok A A X 2 R b
ACDR 4HFARA7BLAY ROM, (2) 75 A WK Fifi 17 1 25
ME X 28 F =4 CT L iFAl ACDR 41 F AR5 Bt
HO (R McAfee 73 23,0 9%, A B L M4
I 9, A BALIE B, RAR SHMERIBR 5 1T 2%, B 1012 2

x1 WHABRE—RER

Table 1 General information of patients

ACDR# (n=21) ACDF#{(n=25)

ACDR group ACDF group
TS (H 1)
Gender(Male/Female ) 15/6 2075
Y (%) Age(years) 44.0+7.5 48.2+8.5

HiHERE 2 () Type of cervical spondylosis(cases)

A 2 SR S 12 15
Myelopathy

25 AR 2 ZTAE 0 2
Radiculopathy

R A A SUHE G 9 8
Mixed cervical spondylopathy

FARAITEL Operated level

C3/4 0 1
C4/5 2 3
C5/6 17 18
Co6/7 2 3
Bl 7 i ) () 138.9+12.0 136.9+10.8
Follow—up period(months) (121~155) (122~153)

HETRTBR 5 T 2%, B Ak 52 mi Ak 18] BR 3% 2 5 IV 2%, A il
B, B EIE U, T BUE B E<2°) L (3) KK B
38 o SUHEM 457 X £k Fv Al MRI(Miyazaki 43¢,
I %%, 8615 S A0 B &5 M3 5)  BER F 4T 4
IR B OO, A ) 4 v B I 4 B R R 5
SERIAI ) HA K4, REA% FET 4 30 AR
AT , A ) 28 v B I 5 T 2, A% R A 5 R 60 HL
GER NI S) A% FET e 3R TR 15 48 M ) 35050
FEREAR; IV BERZARAE 5 KB H A5 R 5),
T A% I 2 2 20 AR O M T 45 8 BE R AIG; V 2,
BERARAS 5 K SR HL A5 M R 2 5] | BE A A £T 2k 31
TR O M TR 4 v R RO LRGPP A AL ASD
KL O SMEM AL X 26 A A B ek
JE A B B G M TR B e R R iR IS R i
10% , BT 90 47 454k ; @ 76 FUHE MRI T2W1 &R
P I Miyazaki 53 % 4B 30 15 B A (] 4% 12 48 72 3 4%
1 gesi b, OF/EEQBIZ R ASD,
1.4 GiteErik

K H SPSS 19.0 #AFHE TG 240 0T i
ORI DI B bR 25 320R , AL AR FHTEE
XiF ¢ K5, 2 0] AR P ST AR AR ¢ K56 THEOsE
BER 7K 50 8% Fisher 45 5148 2465 . P<0.05
HAE G F 2R

2 #8

PR 2EL A AR 5 4% Bl U s T A JOA IE43
HU AN E R VAS PF43 NDI W3R 2 A AR5 4%
BF ]S 3RS T RAF M DIRe s, TP
ARHTA B B MGE (P<0.05) . KRBT 5 ARG 2 4F
Pt 8 0 2 A8 4k (P>0.05) . PR 4L ] st ] 55 kb
BTG 2 5 (P>0.05)

ACDR 4 K §i T &R 97 Bt ROM & 6.55° +
3.70°, KRJ5 31 H N 8.87°+3.97°, K5 14K
9.39°+3.28°, RJ& 2 44 9.80°+2.99°, R & 5 4 Ny
7.71°%2.70° , KK B K 5.60°43.05°, R 3 4
A VAR 2 AE B 5 R R AE b E MR (P<
0.05), AR J5 5 = FAR W Rl U7 15 A F LR T4 i
225 (K 1,P>0.05),

B 17 399 8] ACDR 4158 3 & & B N T HE ] 4%
UURE A AL, ACDF 20 f8 35 % H BLAR AR AL 3l B
FKr %4 ACDR 2 1 5] (4.76% ) A J H BLE2 B 77 1
PRIXE  AETEAR ST 1A H B 7 i e R 28 f# ; ACDF 4]
2 I (8.00% ) A JF i B ER A A K1
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(4.00% ) H B 3 75 W R ME L2 B e AR S 1 H BE DT
I DR 8 A, 1 {90 R A AL R X i R R B TR
W BET . ARWREEVIET ACDR 41 13 %1 (61.90%)F
ARATBA A HO, Hrp McAfee 739% T 2% 1 4, 1T
93, M9 6 6,1V 3 5, IV HF AR E
ROM FEAGE 5 (K] 2) o AR UK BE T I 8 5 47 3
HE 2 X 28 Al MRI (Miyazaki) £ & PEAf R & PR,
ACDR 4 17 4831 Btk 4 ASD, KA F N
40.47% (17/42); ACDF #1 34 4~ 4B i 97 Bt & /&
ASD (F 3), K& 43K 68%(34/50), Wit ASD %
R Gt 22 22 7 (P<0.05), ACDR 41 A7
S IR 8 p AR NI ARE AR, T IRFARE

F2 WMARFERAFARGTE M E SR T EES
Table 2 Clinical efficacy scores of the two groups at

different time points before and after surgery

ACDR#4 ACDF#41
ACDR group ACDF group
JOAW43 (43) JOA score
AR Wi Preoperation 7.38+2.33 7.40£2.72
AJG 341 3m po. 14.76+4.74" 14.32+3.33"
ARJE14E 1y po. 14.43+4.637 14.92+3.017
RJF 2 4E 2y po. 14.62+4.46" 15.08+3.157
ARJF 54 Sy po. 15.05+4.04% 15.48+2.47%
KIKKEV] Final follow—up 14.95+3.947 15.04+2.13%
SUHE DI RE B I-5 £ (4r) NDI
i Preoperation 50.24+18.91 48.80+18.18
A3 3m po. 19.81+12.02%Y 17.68+10.77%
ARJ5 14 1y po. 20.14+12.06" 17.60+10.17%
ARG 2 4F 2y po. 20.71x14.547 16.48+11.03%
ARG 54F Sy po. 20.14+10.377 18.24+10.747
KRBT Final follow—up — 19.76+13.38% 18.32+9.98%
R VAS $F43 (43) VAS-Arm pain score
ATHif Preoperative 7.67x1.91 7.52£1.12
ARJE3 A 3m po. 2.81+1.257 2.64+2.067
RJF 14E 1y po. 2.52+1.127 2.48+1.617
ARJF 2 4 2y po. 2.19+1.177 2.24+1.39Y
ARJG 54 Sy po. 2.00+1.05% 2.04+1.14Y
ARIKFEYS Final follow—up 2.05+1.24% 2.12+1.420
i VAS W43 (48) VAS-Neck pain score
AT Preoperative 7.62+1.43 7.56+1.36
ARJE 3 3m po. 2.33+1.357 2.40+1.00V
ARJF 14 1y po. 2.33+1.247 2.48+0.92%V
KJG 2 4F 2y po. 2.14+1.15% 2.24+1.16%
ARJG 54 Sy po. 2.10+0.997 2.08+0.81V
KKKV Final follow—up 2.00+1.007 1.92+1.04Y

T (D5 [ 4UA i H 4 P<0.05
Note: ®C(1mpared with preoperation, P<0.05

# ;ACDF 41 6 1] (24% ) 3 3R 1% 36 4 28 A 1 Il
PRAEAR , Horp 4 91 5 3B AR ST IR T IE R R L2
(8% ) BB A& R SFIRYT kit AT IR FAR , Pigl —
WFARBILEA G425 (0 vs 8%,P<0.05),

3 itig

ACDF 7EIG K B3z, it B4 LB IE
i, R 2 A REIR , BB M A g, {H ACDF
RN SUME I AR 1R AR, TR B R A &
B0 <R3 BRI 7, S BRI T BB AR N
T e R ACDR 12 B2 32 FN 7
I R 1 BUAS T8l 7, ARFSRCR Y
Discover B8 55 AN T 8MER £, N2
TERE BB, AT 5 AR BRI LA TOF A
R A BT, A & Discover BRI A J5 JE
WIBE VTR R W] T O PRI A R AT (0 H R OC T
1 A Discover & #4147 ACDR 19 K 1] il 7 W 25
B ARG AT BT BE Discover A T S [H]
FEHARE ACDF B EH ARG KL 10 4F 1Y I K bl
VT RHEAT TR XS LG

ACDR B 17 #H OCH B UER] T ACDR B
ARSI R I R B9, 7EFR B
ACDR A J5 (5 W BE U5 b 5% rh s 2 30 1125 3] &
HHEARG 153 A~ H B Ui NDILLJOA P45 |
VAS W53 8 AR AR A B 0 2038, I IR YT 25 i
L RA N . A ACDR K B U5 1938 43
3 8 % I AT 8RN 4 28 T BEK 5 448 SR B
ABFFE 45 R F W, ACDR 5 ACDF AR5 K W B/
BIRSE T RAFAZTNRe R, 1 4176 R R B 7 s
B JOA PF43 . B VAS P43 (VAS—Arm) | i
(VAS-Neck )VAS LA K NDI W3 TE G it 2% 25
(P>0.05); R UK BE VI B RT 20F 43 BAR Hi 34 A
W15 23 (P<0.05) , AR R BT 5 AR 5 2 4F % 1)
Bl 1505 A HL B T e 12 25 5 (P>0.05) IR B T
ACDR A J5 i RI7 R0 R 4F AR . Wahood S5EMI%S
Z i ACDR ARG I RI7 8 #1471 Meta 43 87, &
P [RME A A S5 i PRIT AFAE 28/ 22 5] Bryan
AR A J5 Bt 15 BF NDI,VAS—Arm . VAS—Neck %5
G35 R H 220 T K, #i 28 D g el 3 T 4 (R L
M A A& (Prestige—LP \Mobi—C Discover % ) AR J& i
L Re I RATF RAF ks, O3 2 8] 22 51 1 /N
F Bryan 4, UL RAR SIS A S I IRIT 202
M H A K,
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(1) (1)

B 1 R L34 % A RE RS (C5/6) ab AT SUEIE MG X 28 )7 7n SUHE AL B RAF cod A RTSUER M Jm
7 X £k A /s UHE TG AR R B, C5/6 1 3 9.5° e ART MRI 7% C5/6 #EfH 4 2¢ i f.g ACDR A J5 e 1L 47 X 2k A 7w
WA E R4 hii ACDR ARJS 10 4F B Uy Sk IE M A7 X 2k h R RG2S R4 jk ACDR ARJS 10 47 B 15 50 i b iod Ja 4o X
KRR B BOGEIEN 7.9° 1 ACDR ARJ5 10 4EBED; MRI 7 &1 3 19 BOHE 8] 4% JC 9] 1 iR A2

Figure 1 A 34-year-old female patient with cervical spondylotic myelopathy (C5/6) a, b Preoperative cervical X-rays
showed good physiological curvature ¢, d Preoperative cervical X-rays in extension and flexion showed no instability,
C5/6 range of motion was 9.5° e Preoperative MRI showed C5/6 disc herniation f, g After ACDR, cervical X-rays
showed that the prosthesis was in good position h, i At 10-year follow—up after ACDR, cervical X-rays showed that
the prosthesis was in good position j, k In the follow—up at the end of 10 years after ACDR, cervical X-rays in exten-
sion and flexion showed the ROM of the replacement segment was 7.9° 1 At 10-year follow up after ACDR, MRI

showed no obvious degeneration of adjacent segment
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B2 BEHME, 432 HHBITHEN (C5/6) a RETHUHE X LR 78 FUHE A B R 4F, R Fa R b~d RAT CT MRI /R
C5/6 MM £58 1 TEF5 1k e ACDR AJSFHUME X 2k i m B AL R 4T £ ACDR ARJF 10 4FBE DT HiME X 4 R 7 (B4R i il I 5+
PEIE R (V) g .h ACDR ARJ5 10 4FR 17 CT MRI 75 20835 7 B ME ] 4 U6 28 H 45 1k

Figure 2 A 43-year-old male patient with cervical spondylotic myelopathy(C5/6) a Preoperative cervical X-rays showed
good physiological curvature without instability b—d Preoperative CT and MRI showed C5/6 disc herniation without
calcification e After ACDR, cervical X-rays showed that the prosthesis was in good position f At 10-year follow—up

after ACDR, cervical X-rays showed heterotopic ossification in the front and back of the prosthesis (grade IV) g, h At

10-year follow—up after ACDR, CT and MRI showed no herniation or calcification in adjacent segments

MBS ok, ACDR W] 4 435 #iAE iy 5
PR FARTEB ROM, & ik H & ROM, Lavelle
ZF19%F ACDR Hil ACDF AR J5 10 4F 1 1 Bl 175 0fF 5%
X H 7R, 158 19 ACDR HR 3 AR J5 A Uk B 7 i
15 BE ROM 4 e R 47, BOARHT LA KR J5 HoAth bl
Vi R0 A B B3, FAR 1 B ROM (1 AR i 1)
- 6.45°88 N ZE 2 AFRE T ET Y 8.08°,10 4F-Fifi 5
I EE N = 8.69°;104 1] ACDF & AR5 FFA
FELRY AL G, FA T B ROM t A RT3 8.3 /0
ZRWKEVIH 0.6°, i Genitiempo 55 P #£ & F
ACDR 19 18 4B Ui bt 5¢ HL 45 4,57 0142 32 B4y
Bt ACDR A M3 19 & 475 Bt ROM M AR #i 19
10.1°FFERIARJE 6 4 H 19 9.5°, fiw 5 FRALE R IR
BT E 6.1°, FARTTE ROM Wl T BT
R, FRATTEOF 5 45 S 7R , ACDR 4R Ji5 J 301 Bt 1
i Y B S OR T ROM A A BT i, (H 76 K

WBEVTR , F AT B ROM H BT BH R [, A%
£ 5.60°+3.05°, X 7] fig 5B AR 0 G B HE Y
BAR AT HO A3 56,

ACDR E#: AR5 F AR B HO &3¢0 F ARy
B ROM, — H. HO ik %] McAfee 532 IV 9%, F AR5
B AR RGN XA ACDR FAR Wt E
TR, Ik, HO & ACDR & A J5 bifi U5 75
KM E S, AT ART M5 % B, 7€ ACDR
A S W B 7 B R TR B B HO, AR F
AR BR, KKV HO &4 % 7 &
61.90% ,McAfee 2% M P34 = 6 1, IVZessim
34, FEFARD B ROM (77 7 AR A F2 B 1Y
TR, (H HO A A& A e o5 AR B 0 388 Jin o %A fil
FEH B AAE AR 3, Zhou 299 ACDR K 1] Fiti
VIR 5E B, 10 4F DL L Rl 5 8 5 19 HO & 4 %3k
68.2% ., Aot AE 1 BiRAS R 5 AR5 5 00H 1k
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position d, e At 10—year follow—up after ACDF, cervical X-rays and CT showed degeneration occurred in adjacent seg-
MRI showed C6/7 disc

ment and osteophytes formation in front of C4/5 and C6/7 f At 10-year follow—up after ACDF,

herniation

FUE R R OE A G, T A R i S e e R
JEE R R G PR 28 R 3 B2 A [1) o e 8 25 O 2 AH DG 3 e
e A I R 2 R T 2 I A AR T2t AL
Wu Sl Hig 18 7 7™ 5 HE R A7 M AR B A HO
R . Chung FFHAR AR AT HEDC 15 IE K
W2 HO KA MER R Z—, Qi FFWRYAFFEIA
RARHTERENAATE S G 5 BRI TR B
HEZ 5 ACDR RJ5 HO A%, BRATTEAER G
W R Ah  HO i A A 565 TR o A8 v & H iy
AEFR B IS X K BT B A Ak B A DGO R
T FH AR HS A & 24 0T DU S0l B4R, 3K
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