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HE. [BRY] WA B Bryan A THMEE S E A (artificial cervical disc replacement, ACDR) ZEHBE T (138 2245
(A& ] MBS H 2010 4 1 H—2013 4F 3 A TABAT 875 B Bryan ACDR H AR KB T AR5 B 31 (range of motion,
ROM) >5°f) 38 il /B4 (il R Tkt WAL IR 53845 R . (&R ] 38 B AR ERTAR, T EIFRAE. Bl 84~118
AR, P (93.97£9.67) A o RIKBEVIEE, B SHER AR OCAER U] B2, JOA PR ARATH It (P<0.05), NDI ¥
g B S EBOE VAS WA BORHET B EFRR (P<0.05). ZORIKBEVINET, Fra BE SR M BER e, TR AR, T
FAR AR, SARFAALG, AUBE DS I SUHERE A B2 A AT Beth BE X g m (P<0.05), MSHER R ROM, FARTTEL
ROM. FAFT7B ROM HIFABF B ROM, LK COR-X Fl COR-Y L WEMAE (P>0.05)., MHFETEY, RIKBEVIT COR-Y
HFARTE ROM &R ENHI (P<0.05), STRTEFHIEESE R ENAMIE (P<0.05); A, FARTE ROM 5ETTET-#
FEESEEAE (r=0.772, P<0.05). COR-Y 5HAMIGIKABEAGIEARLTCW WASCH: (P>0.05), 1l COR-X SALMIahr¥s JCH G
P (P>0.05). [£5i8] ¥ B Bryan ACDR 7 4= LU LRSI RS T AL SR 45 50 5 . RRBE VI F AR B COR-Y 5% . ROM
MG R 5 1E B ST B, AT Bl FASSA0L B A 32 sl
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Long—term variation of flexion—extension center of rotation secondary to single-segment Bryan cervical disc replacement //
LI Chuan—hong', YU Xing', XIONG Yang’, YANG Yong—dong', WANG Feng—xian', ZHAO He'. 1. Department of Orthopedics, Dongzhimen
Hospital, Beijing University of Chinese Medicine, Betjing 100700, China; 2. School of Materials, Tsinghua University, Beijing 100084, China

Abstract: [Objective]| To observe the long—term kinematic consequences, especially variation of the center of rotation (COR) of the in-
volved segment, of single—segment Bryan cervical disc replacement (CDR) . [Methods] A retrospective study was conducted on 38 patients
who received single—segment Bryan CDR in our hospital from January 2010 to March 2013, and had range of motion (ROM) at the affected
segment > 5° at the latest follow—up. Clinical and radiographic documents were analyzed. [Results] All the 38 patients had operation per-
formed successfully without serious complications. The follow—up period lasted for 84 to 118 months, with a mean of (93.97+9.67) months.
The symptoms related to cervical spondylosis were significantly improved at the latest follow—up. The JOA score significantly increased (P<
0.05) , whereas the NDI score and VAS scores for neck pain and upper limb pain significantly decreased postoperatively compared with
those preoperatively (P<0.05) . By the time of latest follow—up, no exacerbation of symptoms, readmission, or revision surgery had occurred
in anyone of the patients. Radiographically, overall cervical curvature and involved segmental curvature significantly increased (P<0.05) ,
whereas the overall ROM, involved segmental ROM, upper adjacent ROM and lower adjacent ROM, COR-X and COR-Y remained un-
changed at the latest follow—up compared with those before operation (P>0.05) . As correlation analysis, the COR-Y was significantly nega-
tively correlated with the ROM (P<0.05) , and the translational distance of the involved segment at the latest follow—up (P<0.05) . In addi-
tion, the ROM was significantly positively correlated with translational distance of the same segment (r=0.772, P<0.05) . The COR-Y had
no significant correlation with other clinical and imaging items (P>0.05) , while COR-X had no correlation with any parameters (P>0.05) .
[Conclusion] The clinical and radiographic results of single—segment Bryan CDR do still be satisfactory more than 7 years after operation.
The relationships between COR-Y, translational displacement and ROM of the involved segment at the last follow—up is similar to that of

normal cervical segment, which is conductive to remaining motion in physiologic manner.
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N T SHE R & &4 R (artificial cervical disc re-
placement, ACDR) 1 Ay SUHES il (A W] 98 e /5 iz 2
ThReE R — Mkt ST, PRI AR T RS
AE AL, FORE T PR35, wEb
AHABT BN Ty A IEGZ AR T BalR AR ) R A 7
H Fr2e K ER /- AT HHEREAR (C~Cr) . FARTY
B S AR T B Y 1 B (range of motion, ROM), 71>
AW KBRS HGE , 4G A RIS 12 50
BT A AR T iy . Bl AT GO S) . AR
VT BA ) 15 B340 ACDR KIra ™ ', A
T EHE ] A B A B S B0 s Tk
ZAGUAPEN Bk = 4Eis Sy i, AR 2 LU i
HENTPM Izl . BAR 1y BUs Mg it (cen-
ter of rotation, COR) JEARIEIEMMIN, (B0 S1147) X £k
Al AT E gL R EARXEE, 5T
ST S XL JE AR COR W H AR BRI &
BHER, TRz s, PO ET T AC-
DR RJFizgh=r it .

Bryan 42 HATIG RN &) 12 . BA 54 B
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S EE RISk . ASIFTE R o LR VLI e UM S i
TG BB F AR BR COR, X LU AR5 AR K B v st
COR NI &, JFFJEH COR 5 AR AR5 9kt
PRSI, AR B AR U N 532 0 TR 15 B A
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1.1 A SHEBR R

GAARRE: (1) BT B 20 R 70 /ol 4 70 290
HERG, PRSFIRIT 6 AL L TEsk, 17915 B Bryan AC-
DR; (2) 4F#% 30~60 %75 (3) LAMEMR] A58 4 Fokk
FE8 A B, TFF R B A BT ROM T[] /=
s (4) BV 7 FUL L, RKBEVTF AR B ROM>
590 (5) IR B BRI EE .

HeBRprafE . (1) MERRTEZE RE7%, FAW
WL WA EAL s (2) S RMEEMEE A, HUMETTEL
PEARR D™ 5 WY (3) SMEEPTBOAL . R
YRR s (4) W2 HALEHETAR
1.2 —fwekt

[l E S BT 2010 4F 1 H—2013 4 3 A TR T
968

BB TR, L 38 iR Lk bRiE, A
AARBEGE . Horb, B 18 i), 2 20 5 4R 34~59
%, P (46.86+6.91) % ; HHERIHIHEN 24 1],
MR SHER 7 B, IRER T 0 FARVE: Ca
B LB, Cos TBE 15 B, Cos T BE 21 B, Con 198X 1
Bl ABFTEIRIF A BE PR~ B 51 24t s, LS
2021DZMEC-082-02, A i B8 Mg ] 715
1.3 FARIE

AR, B BUREMY . AT ST ML) 5 em £
O A S K S AR R B B, EA
MR TR BE, R MERT A S B ML, T A EA
ENLEE, CIEE X KHLE AN, VIITLr4Esn, H
BEAZHT . RIRLAIIC L ERHENR B, BRI AL 2SRRI HT
Gk PEPHMEMIBRE 8.5 mm J5, G2 (AEIARRT SR
], B ORR AR ARIE R i B Ui R B
HRAEARTT CT A I R A BAR, FATHENR] B
FIRERS BT IR, /DN L 55 b Ve A A 1 i 25
HEMR IS 2 5 3 MEDCTT B8, IR0 2 Al IR i |
gl A B K AR B . SEor IR IS B A Bryan
fidhk . CIERE X LAl dlaf i (B B s, 1
g kI, BCES IR, BEKHTIH

ARIGEHPUER 3 d WPEGE, AR S AR
22 )8, MK EFRMaIEY . KRG 24h
PRGN G5, RJEHE 3 d A8kt
HEIEM A, X 28 A PPAG IR AL &, RJE 1 PRk i
i, UEEEMBIHEEARS 2 4, BRI TSUE )
RERRH
L4 PFHIERR

ISR B FARMBOR ., R A AERIP2 (Japa-
nese Orthopaedic Association, JOA) FHETE4 . &
WAL TE 4> (visual analogue scale, VAS) | £iMED)
AERERFHE %L (neck disability index, NDI) PFAR I PREK
o BEERIE A JOA Ay [ RGBSR
HiEr) 1 (17-REGES) ] x100%; NDIL VAS 3
gr: [ ORISR E5S) RATESN] x100%.

ATRAGKTIN TS AL X 2 I ST S A
JZ, B Co~Cy i Cobb ff1; MEFARGEEE, BRI
Cobb ffi, FAMAIFHARTCAIEM, JFAmENAE, 18
R A= AL X 2 by ), WP AL (R Y
ZHIIE SN (range of motion, ROM) , 45 Skl R {4
(C:~C;) ROM, FARITEL ROM, [AHABYT B ROM Al
TAHSETT B ROM. s 14 X 28 5 il fis A 1= 284l
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TN AATE N 2ARIZ Ty ) ERE S B F AR B R
ARTERSIE B 1 SR FH Mimics 17.0 4% E shiic #iS
IngirEsh 360 R T AR B R AIHEAR, A B AL
HEGR XTI 3 AR, LR h R A 5 A5 M
ff COR ™ ™, ML ILE 1 4 Amevo %5 ™ 17

flexion

ST FAAAR R, CoMER T LARPIZN X i, 5%
HREBRYIZ N Y Hi, JEfH COR 76 X, Y fill A4
MBI X2 5 Y2, OX1. OY1 209 CoMEMRAY v
JEREE . JEff COR MR E KA N : COR-X= (0X2/
0X1) x100%, COR-Y= (0Y2/0Y1) x100%.

registration

K1 B, B, 36 %, CseMEMIERHBCHRERISMER, 17597B Bryan ACDR RJ5 89 AN, ksl 110 X & Rl & T
ARATEE M COR  la: #A2F A Mimics 17.0, FERTEAL Co HERRT LA . AT N A . J5 LA . J5 T M5Bm0 LA
P1~P5 #RiC  1b: [FIRAESS M FR 5 P1~PS’  lc: f5B) P1~P5 5 P1/~P5'RUXS R EZR, (AP0 A ShECHELhRE, Krah
T X Ze B CoMEIR KIS . LA P6. PT K P ARICHTJE A, CsHEMRET LA . J5 LA SRR - 2R 7 10 90
EIHAE 5 M Sr bR A5 P6’ . P72 P8’ 1d: 3% P6 5 P6’ . P75 P7'. P8 5 P8, ArRfE =4k yhast, FRLBMse
FBVEM COR. #% Amevo 55 ™™ BYTIAEES, AR R, JEIH COR M7 H#EiBH: COR-X= (0X2/0X1) x100%, COR-

Y= (0Y2/0Y1) x100%

1.5 Giiteeinik

K SPSS 20.0 A AT G o0 M. TR AU
PLx s 3R, GORMRIERS IS, KRBT T K5
PORHE AR IER AT, R Wilcoxon 658 . Ja fif
COR i 2% 5% 55 HAh 9T B 4T Pearson i Spearman A
Koo P<0.05 AZEFA G E L.

2.1 IfIREESR

38 i B H R S LT AR, R R AL
M4 BEH %I KAE . FAREFE] 96~145 min,
FH(120.72+14.19 ) min, A1 M 20~55 ml,
FH) (36.17+11.03) ml, ARJG51%H&E 10~35 ml, F
) (20.69+6.23 ) ml.

38 (il E YRRt , BV 84~118 A~ H, F
¥ (93.97£9.67) T™H . BEAIGIKE 45 R ILE 1,
H5ARAM L, RKKHUIE JOA 74 B E T (P<
0.05), PRk RN (84.12+13.84) %; NDI 4>
U M B VAS o REIR (P<0.05), 4L
AR R (80.71+16.29) % . (84.94+12.04) %Al

(86.85+11.46) %.
ERWBEVTIHES, Frf B AR HBUE R e
TCHIRABE, TEIBEFR,

&1 38 GIBEARBIAAR KRBT
ERITESER (x25) SHE
£ REG KRBV PH

JOA V43 (43) 13.77£2.71  16.74=0.51  <0.001
i VAS P75 (4) 4.69+2.46  0.54x0.66  <0.001
I VAS P4 (4) 4345234 046056  <0.001
NDI #143 (43) 17.51£9.76  2.91%2.45  <0.001

22 GRS

AR SR W 20 SRR, KRBV
ik S 3 A gy B A TR R T Bt S R (P<
0.05), MiZiMEEEAR ROM, FART B ROM, LA4E7Y
BX ROM HI 4R35 B ROM G B ks (P>0.05) .
EARATH L, RKIKBEVT COR-X Fl COR-Y #17C .
FAE (P>0.05).
2.3 RIKHETTEHE R COR 5 H A8 #5149 K0 61 43
B
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AWK BT E A COR 5 HAFE bR B A & 2 B
gEJL LR 3, KRBT COR-Y 5F AT B ROM
REEERNMHK (P<0.05), KKKEVIF COR-Y 5F
ARATBOP AR B B2 B U E (P<0.05), tb4h, F
AR B ROM 5 [R % B A2 B 2 EAH G (,=0.772,
P<0.05). COR-Y 5 HAbIG RFISZ 56 73 ICH B AH
Ktk (P>0.05), COR-X S{Efnff5ntydomtt (P>
0.05).

3 3t i

JE A COR J& Al SEASE A LB s iS4, ]
)43 B e VAR 19 BOA W) Jy 27 38858 ™ ), 76 ROM IE %
f B & A A DI REHL0. (functional spinal unit, FSU)
SR s Y, Tz T B B DR e Y
VA o Penning ' fig ] Hh a2 2 I B JE il COR.

®3 RREEHREMS COR SlEAKR

B/ Amevo %5 % 5L AS A COR firEE 04 b
R, KA COR ASFRIA— ML i T RO S R IS
BERET AL, WSRO0 AT HbE. B D2 e b
SPFRO R, 7T ) ShF AU ) 0 IR
ik, KRS T RIE
&2 38 Bl BEARBIARXEEY
HEMEBLER (r+) 5L
BN AT PRI i) Pl

SR AL BE () 11.29+7.51 18.44£9.62  <0.001
HiHE#E A ROM () 44.26+12.95  46.68+11.93 0.398
FARTEA B () 3.18+4.60 5.64+4.50 0.036
FARATEL ROM (°) 8.73+4.12 10.24+3.45 0.161
4B ROM (°) 11.88+4.69 11.83+4.02 0.944
AT ROM (°) 7.2243.75 8.29+4.85 0.426
COR-X (%) 39.76+17.94  43.24+16.55 0.639
COR-Y (%) 70.16£16.33  77.19+22.54 0.070

H I Pearson FA Spearman 8% 53745 R

COR-X (%) COR-Y (%)
Bzt

r{H P1{H r{H P {H
AR 0.244 0.201 -0.276 0.147
Fifi 1 s} 7] 0.003 0.989 0.038 0.845
JOA ¥4 -0.266 0.163 0.213 0.268
i VAS T4 0.036 0.853 0.025 0.897
O VAS Py 0.167 0.388 0.042 0.831
NDI #¥-43 0.277 0.146 -0.083 0.668
JOA PPy -0.279 0.143 0.184 0.340
HUF VAS PR 0.001 0.998 -0.068 0.726
I VAS PR EE R -0.143 0.461 -0.032 0.868
NDI P14 Bl st % -0.354 0.060 -0.075 0.699
HiHERE 1A ROM -0.003 0.987 -0.182 0.346
SR A i -0.108 0.577 -0.002 0.991
FARA Bl g 0.162 0.402 0.132 0.495
FARITEB ROM -0.014 0.942 -0.622 <0.001
L4BYEE ROM 0.150 0.438 -0.078 0.688
4B B ROM -0.046 0.811 -0.269 0.157
TARITET IR 0.263 0.169 -0.767 <0.001

ARWFFERIL, ARUWBETTT AR BUEH COR BIR
RG22 5, BEBH'E A Bryan AR AR F AR B
JFA B, R T TR Bz 3 B i iy K AR
JE o 4 MRS AL BT 1 82 ) (86 N5 EL) 452
Bryan ACDR By &, BE U5 BTl 1~5 4R
S s t0 SRR BT I [RIRE R & B T COR 3R
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FHOCHE TR, RIRBE DS TR B COR-Y &5
Z BT IR B R AAHOC, A COR BV B4
Kii F# . Koller 25 " {ERf 52075 B Discover ACDR
JR R B R . WA, AR TR B
COR-Y 5i%45 Bt ROM L2 AR5, ROM AR I i
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i COR AL R . ik FSU JE i s A2 76 E- 3 S
EWRMERZ SIE S 1 Y AR IR, AR BE
B SR kA8, COR-Y BEZek7s, ERiins:
HE A COR F#, W f% 34 in = 8UE ff COR L
B X EARMFI SR, A USRS by 35 B AE ]
B FARITEL, M COR A FHEM &N (&
2a), TAERHEIN)E A COR T (I 2b, 2¢). F

registration

BAIUEHER 7, S B HEAR A 28k, ik
FSU ) ROM 5 XA b AR AR X (AR e i 5 °F
iz s B = A Rk 22 A Y AR R AR IR B U
AR BRI E S5 ROM 2 IEAISE, FEREE -7
FEEGHE I 25 th B ROM 3% K s COR T4 (JLAl
Wl ULIEL 2), BT AR T Be ROM 8K I i A COR
MR, HRAHE.

registration registration

K2 FARANBFES ROM. COR-Y MOCH A MALR G, #5045 H A RIIE R PRI, MBI SRR
MJe A ROM  2a: J3#%, L, 49 %, FEYIRTH 88 1~ H, FARTIE Css, P =04 mm, ROM=6.21°, COR-
Y=102.86% 2b: 3, B, 36 %, VNI 89 H, FARNE Css, “FAIE=1.1 mm, ROM=10.05°, COR-Y=
90.63% 2c: HBHE, &, 51%, FHVIRTE 93 4~ H, FARTE Css, THIEE=1.6 mm, ROM=12.34°, COR-Y=

62.23%

FARATBUEMIE SIS, Bryan [BUA E 20T 7 3L
MR BE R RO M R, A BRI TR (0 8] S
o MEEHEN, Bryan BIKE AJG, MRHEATEZ,
FERAHAELE T, 0] A SRR 2 244
SERSRYRE B, AN AR AR IE B AY ROM, I 18 55 Ji fif
COR 7¢_L=F Iy AL FheAEn g, SR w S
i COR & ROM. B4, FidHE]iz shiE0AR (bR
FEIEF RN, AU IS N5 . ROM, J& fif
COR #RAL T BEAAF 78 6 i AR FEYE R 0 > X b
White FRifE 2, AR5 IOHIHEAF

ARAFGEAAAE—LE R BR . HEIH] 5518 42 J5 JE 4l COR
22k, RATIE A COR A REJCIEAC A4 BUIR S
TJEA COR P AU H ARG FITA YR B 7 1 9 RN
e AR fE ks ARWEL ] F AT Bt COR-X 52
H#, COR-X FIRES PRI B 2 IEA o ™, AR i
R E AN E WA RN COR-X

2 FARR, ¥ B Bryan ACDR AR5 7 4L _EFifi
ViU Tl B I IR AR A5 R, RAIE T Sk
BBt 5 2R E o Bryan (BT 78 1R Py & HY
AEFURZAS TR . ROM, COR-Y AUKEHR, MM

HHE: Pz SR
B % 3k
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