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[Abstract] Objectives: To observe the clinical and radiological outcomes of mid— to long—term follow—up of
anterior cervical Hybrid surgery for the treatment of adjacent two—level cervical spondylosis, and to evaluate
the in vivo motor function status of the arthroplasty level with Bryan artificial cervical disc. Methods: A

retrospective study was performed on the patients who underwent adjacent two-level anterior cervical Hybrid

FE—EEE N I (1992-) AEBEEE I, ML W50 A AR WFSE T ) < A T B0 7 I DR 0 B il A 5
75 (010)84013324  E—mail : chuanchuan19921111@163.com
SEIRVEH . f72%  E-mail ; yuxing34@sina.com



596

o[ A R 2L R 2022 4EES 32 455 7 1)

from July 2010 to December 2013.
>5°

who were averaged 49.1+£5.6 years old at the time of

surgery (Bryan disc for arthroplasty level and MC+cage for fusion level)

And a total of 43 patients (23 males and 20 females) each with a range of motion (ROM) at the
arthroplasty segment at final follow—up were included,
surgery. Preoperative symptoms were mainly attributable to myelopathy(26 cases), radiculopathy(6 cases), and
myeloradiculopathy(11 cases). The mean follow—up period was 95.43+8.21 months(range, 84-119 months). The
clinical outcomes were assessed by the Odom criteria, Japanese Orthopaedic Association(JOA) score, visual
and neck disability index (NDI).

radiographs were collected before operation and at final follow—up.

analogue scale (VAS), The neutral -lateral and flexion—extension cervical
The radiological parameters including the
ROMs of the overall cervical spine(C2-C7) and the arthroplasty level, flexion and extension—center of rotation

(FE-COR) ROM of adjacent levels,

level and overall cervical spine (C2-C7)

at the arthroplasty level, as well as the lordosis angles of the operated
were measured and compared between preoperation and the final
follow—up. At final follow-up, adjacent segment degeneration(ASD) and bony fusion at the fusion level were
observed, and the translation and the anatomical parameters of zygapophyseal joints were measured at the
arthroplasty level, including the height of superior articular process(HSAP), orientation of zygapophyseal joint
spaces(0ZJS), and the length of superior articular surface(LSAS), and meanwhile correlations between FE-COR
and other follow—up data were analyzed. Results: the JOA score
significantly increased(9.26+3.38 vs 15.21+1.42, P<0.05) with an improvement rate of (80.23+13.80)%, and the
NDI, VAS(neck pain), and VAS(arm pain) significantly decreased(34.12+8.96 vs 7.21+4.32, P<0.05; 5.77+2.28
vs 1.72+0.96, P<0.05; 5.26+2.67 vs 1.14+0.83, P<0.05) with improvement rates of (80.03+10.52)%, (69.85+

13.44)%, and (78.84+15.89)%, respectively. The excellent or good rate in Odom criteria was 83.72%(excellent,

In comparison with preoperative values,

24 cases; good, 12 cases; satisfactory, 7 cases). The lordosis angles of overall cervical spine and the operated
level increased significantly from 14.76°+8.04° and 4.78°+5.86° preoperatively to 20.62°+9.06° and 6.75°+
4.65° at final follow—up, respectively(P<0.05). ROM of the overall cervical spine, FE-COR and ROM at the
arthroplasty level, and ROM of adjacent levels at final follow—up showed no significant changes from those
before operation(P>0.05). A total of 81 adjacent levels(43 superior levels and 38 inferior levels) were included
in the study, and ASD occurred in 7 adjacent levels(7/81, 8.64%) of 7 patients(7/43, 16.28%). At final
but the state was stable (ROM<2°).

At final follow—up,

follow—up, one patient failed to achieve bony fusion at the fusion level,

The fusion levels of the other patients all met the criteria for bony fusion. no follow—up
data showed at least moderate correlation with abscissa(X) of FE-COR at the arthroplasty level(P>0.05 or Irl<
0.5), and ordinate(Y) of FE-COR was negatively correlated with ROM and translation(r=-0.674, P<0.05; r=
-0.792, P<0.05) but positively correlated with HSAP(r=0.754, P<0.05) at the arthroplasty level, and moreover,
no correlation was found between ordinate (Y)
(P>0.05 or Irl<0.5).

after the adjacent two-level anterior cervical Hybrid surgery,

of FE-COR at the arthroplasty level and any other parameters
Conclusions: The clinical and radiological outcomes were satisfactory at least 7 years
and there was no evidence that the fusion level
had an effect on the motor function status of the arthroplasty level.

[Key words] Cervical spondylosis; Anterior cervical Hybrid surgery; Bryan artificial cervical disc; Zygapophy-
seal joints; Center of rotation; Adjacent segment degeneration
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5 ACDF #1454 () Hybrid A 336 97 #1450 B

replacement , ACDR) 7E 1 28 3 [ 1) [ B O 84 1
ARATBzgh g, CA BT HRaEH KB BE DT Ih
PRI % 15 S0 AE 1T 5% ME 18] 8% DT B Rl 5 R (anterior
cervical discectomy and fusion, ACDF)—2%k , J{-7F
— R b H A 4E 2% A0 3 1 BB AE (adjacent
segment degeneration, ASD) f fE H1! 2k ] ACDR

P R PR UME (R 2R A7 PR (cervical degenera-
tive disc disease, CDDD) W] [] BsJ 3¢ Jii 5 bk F2 2 1k
5z sh DI RER ), 38 W 1R JC B R B B AR R HE (8] 5
B 5 1% 3l B (range of motion, ROM) JC B g % %%
B DA B ACDR, 1 78 1R AR 5 o (1) 94T 79
BT ACDF, TAT 7 5 G T S0UHE T % AH <8 BT
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IR, ARGEIR | DAY S E IR R SR,
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RNE KA FA To 2 00 (H X AR A K B
B By ROM,, il 75 BO 75 52 i QB 3 N T AfE
Ii) 4 1) a2y o it ik = R GE RO WE ST ARIER, AR WTSE
U0 XF 422 52 S50HE I % AH &8 0L BL Hybrid AR 19 i
HHAT T AL B R RE DT, R A E B a0
(flexion and extension —center of rotation,FE —
COR) V- & 4 1 B iz sh DU RBAR 2, e i e b K
WIRE DT a4 Bz sh IR AR L, IR PEAL
Hybrid AR50 5 8 #95 BE FE-COR 2 & A ¢ 1)
W=,

1 #ABREFE
11 —fRHR

[l B 23 A 2010 4F 7 H~2013 48 12 ] T3
B A7 S50 HE HIF I AH <8 X1 B Hybrid TR (9 8 3%
ACDR 2R JH Bryan A T30 #E ] # ,ACDF R
MC+HER]Fl& A% o 10 98 A bR - (1) 482 30~60
25 (2)FF 5 A AR RUCT BOE AR CDDD 12 Wrbs ifE
PRAFIRIT 6 LU L JEAL; (3) AT ACDR Y15 Bt
R g 5 i ME ] SRR LY, JOMEAAR T IS %
B B ™ S D e 5 B AN A v
HROM K 43 fa B 10100 (4) [a] — F- AR A1 BA it AR
(5)BEVII [a) =84 > H o HEERARE . (1) RS K1
HMEA e, s WA e B B AL, 7 A A
BT AL 5 (2) BUHEM I RSP 5 (3)
AT B BE DT (R4 52 A BUME TR . AP RS
Fo e B2 A0 2 DL b (it k5 :2021DZMEC-
082-02), Il PRAFFE Wi Bir A 58 & #8428 28 1T A ]
2.
1.2 s R A

KM H A5 B2 (Japanese Orthopaedic
Association, JOA) FHETES) | FHE T e BE A% 45 24
(neck disability index,NDI) , %3 M5t 8401 PF 53
(visual analogue scale,VAS) Odom 73 2% ¥4l IIfi
IRITFRL, JOA W03 Bl = (R 7 JOA ¥4 A i
JOA PF43)/(17-ARHi JOA ¥F43)x100% ; NDI ,VAS
L & S O N 157 B N el 87 Vo N 1573
100% . Odom 73 4% : 41t , R FTHEIRSE 4, H % T
PEARZ IR B, ARTTAEAR (5 2% 8L, H % AR T W]
2R Al R EERAT 2, H RS Sh RS2 R

2 I OB R
1.3 Ao IAL

Wit B FR S R S R UK B U7 I ) S5HE v Sz A
A7 3h F1 4 (R J5 A )X 26 R, H PR 44 i B = Ui
it Mimics 17.0 (Materialise, CFIAT) Fl Image]
(Wayne Rashand, 3¢ [ [® 7. T A4 0 5% B¢ ) R 45
PRERA A ST ARG R R AR B 3 U, 4
RI(E

JH Cobb A vk I & 25UHE 3% (A i B2 (Hh Sz A7
C2-C7 Cobb i), F AR Bt B (b 7 F AR
T BL Cobb ffi ) HUHERE 1A ROM(C2-C7 Cobb ffiJi
s fl) | BB TR BN ALAHAR T BL ROM
(superior—segment range of motion,SROM ;inferi-
or—segment range of motion,IROM) ( H #5 17 Bt #E
IF1) £ Je 17246 ) , Cobb £ TF I [} i 9 1EAH, )e 2
T TESUHE IS AL X 4 R B OG99 28 5675 1 i
IS B (SIS AL A A T R AT RO i
ol A9 4 . b OG5 W B (height of superior
articular process, HSAP) | ¢ 17 5 )& 47 [H) B {0 A 2
(orientation  of  zygapophyseal joint
0ZJS). FRARLTMALE (length of superior
articular surface,l.SAS); 5% Amevo IR JT 5
I ek A A 2 B 0 B R (BT 1) o A T R A AR T A A
R/NZE ST R G 2218 22 15 IR H i ] b
K¢ HSAP LSAS 73 5l 9 — Ak S HEM R BE | 58 %
(43 b 140, /) HSAP=(HSAP I 52 {H/HE 1 =
J# ) x100% ,LSAS =(LSAS W & i /HE & 55 Ji ) x
100% o >R FH A 2 2 k0 #4595 Bt FE-COR, 1/
FH Mimics 17.0 84 H 3 Be S i SHEsh ) 47 X
2 B BCT ALMEM, 3 A AL
TR ROy 3 X ARG L, L A AL T
FE—-COR"-"", [i] f 78 Z i i 3 J1 6 X 2k v Bl
Bryan A THER] & EZARAT T MAAE T &M 174k
J7 1) EAS Sl p BE R BV R BT B B e fe]
HPFE PR BE B U3 — Ak o T HER S BE R T 23 e D
- B L = (1 B 0 R/ 1A 5 ) x100%
(K2).

HHE Walraevens 55 1 4 77 B 78 o sm A2 X
2R b TR AR T B ME 1) £ 58 A8 7 AT O
o3RG HE ) = B HEAR T 2% B % (A1, TR
A0 43) RBER AR (1~3 43 ), IR B (4~6 41
HEIRAE(7~9 71 ) o ARUKBEYT IS P73 A BT i
BIIAHAT ASD &4, ACDF 15 BUR A58 M il & 1

spaces,
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FRUERNy A % 20 B M ek A () Bt 3% AR 4
T, HEh I X 4 s fil5 1 BB 5 ] R
B A8 b <2mm 8% ROM<2°,,
14 Siteerin

I H] SPSS 20.0 R AF AT SE T 0 B, D6
SR DB HE 2 (s )RR o B 2 IE &S0
SRR 5 AR BT R FECAT ¢ A, AR
IEA S HCR H Wilcoxon K5 o AH PG 562K
JH Pearson A ¢ £ 8 (B4l B 1E& 9046 ) 15 Spear-
man AH5¢ R BB AR IEA AR ), r (E 4 XHE (1)
=0.5 KW 2= AN, P<0.05 225+
At L,

2 #R

A 47 BISUH] HAR LB XU B Hybird AR 1)
BE AR, Hor 4 B Wb D s L~ IV
HO, ¥ % 77 Bt ROM<S°Ti HEBR (I & FE-COR i}
W 7 AR KR 22 )P0 Je 2% 43 Bl IR E WA ARG
B 23 B, Lotk 20 B 4RI 37~58 % (49.1+£5.6
&), BRERISAERG 26 ], B AR R EIHERS 6 1],
BA R SMER 11 B, F AR5 B &)y .C3/4
ACDF +C4/5 ACDR 6 fl ,C4/5 ACDF +C5/6

(1) (1)

ACDR 5 #i,C4/5 ACDR+C5/6 ACDF 12 4] ,C5/6
ACDF +C6/7 ACDR 6 i ,C5/6 ACDR +C6/7
ACDF 14 #, Ffii5 84~119 4~ H (95.43+8.21 4~
H).
2.1 Im RS
AR , 8 f e R CDDD 5 1 8k
W38 Bl K AR 2 WL g B A I I el L SR 3L
Jie 9 W B 2% A% L JOA WE A R T i E T
(P<0.05) , M403% % 4 (80.23+13.80)% ,NDI , 3 Jij S
X E R VAS P43 BRI i 3 PEFE AR (P<0.05) ,
ME BN (80.03+£10.52)% ., (69.85+13.44)%
H1(78.84+15.89)% (3 1), KUKFETII Odom 73
24 1, K12 B, 7T 7 1,0 % 83.72%.,
22 HARFETER

AR TR UK B U7 B 1 5245 2 0 o 5 R L 3
2RI BEVI I, SHERE (A ROM B 4775 Bt ROM 1%
FIRAGRE, SARMMHEY LG I =ES (P>
0.05), A 3T AR A S 97 B i B2 3% 3l ,SROM
IROM % A 1 JC BH & 28 £k (P>0.05) , 5 A Hi A b
FOURE A5 B R N A TR, SR A B R
Bl B AR [T¥A Brig n (P<0.05), Bk B
FE-COR 1 #1548 4 +F ,FE-COR-X .FE-COR-Y

B 1 a0 e BT RS a R
BT AR b 2R b O RO T Y DI (AL 5
2), r o A BT LM MR B R e R BT B b
FEMEAR T & R EBAR AR LRI TR (HER S RE) AL
5 LRI 3R R 2 b OG5 (HSAP) 4Lk 5 s 4k
(] 14 e A Oy 6749 2 5271 8] B AR JEE (OZ)S) , sk S H 2k R
LR SR ] R BE O BT RCTTHACE (LSAS) b 2%
Amevo ST 1 A FARCTY BT L ME R DU JE A DD 2R (L1 5
L AR ), PIELZR (AT AT ) P s 2k (LA AT ) (A Y
A L 2 0 ) S A A 8 o L 9 R

Figure 1 Measurements of the anatomical parameters of

the zygapophyseal joints at the arthroplasty level on the

extension radiograph a The tangents of the superior endplate and superior articular surface of the inferior vertebra(C6) at

the arthroplasty level (in red and yellow) were drawn first, and two additional lines parallel to the red line were then
made, one touching the highest point of the superior articular process of C6 vertebra(in white), and the other touching
the lowest point of the inferior articular process of the superior C5 vertebra(in black). The vertical distance between the
red and white lines was the measured height of superior articular process(HSAP), the angle between the red and yellow
lines was the orientation of zygapophyseal joint spaces(OZJS), and the distance between the two intersections(yellow and
white lines; yellow and black lines) was the measured length of superior articular surface(LSAS) b Referring to the
method of Amevo et al, the tangents(red lines and yellow lines were perpendicular to each other) around C6 vertebra
were drawn, and the vertical distances between the two red lines(parallel to each other) and the two yellow lines(parallel

to each other) corresponded to the height and width of the vertebral body, respectively
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=] i 2 ECT B e R o
(FE-COR) J V% i 55 I &
a W Mimics 17.0 400 A
Bl I o T fik S M 3h g 1
J R BT ALHER (CS)
b 7E i A Y B b A
& (C4) EFRic 3 A bs ik
MOPL.P2.P3, )5 i C4 #E
M E A e X I 1 b AR A PL
P2’ .P3',iE#PL 5 P P2 Y
P2’ \P3 5 P3' = 4G M A
00 ZRAHAS T — i, Bl FE-COR &
S ELA AR AR R AR FE-COR M0 E , 2% Amevo S J7 3 , A TR H A C5 MEPR F &M S S0 XY 4l XY
A F IR O, A I8 450k XY B IE Dy ., AR R LR A CS HEMR Y BE R N e (0X1 5 0Y 1), FE-COR
16 XY 4l BB 5 0 50 X2 Y2, FE—-COR #2845 . FE-COR-X=(0X2/0X1)x100% ,FE-COR %\ & #x :FE-COR-Y=
(0Y2/0Y1)x100% ¢ 755 C5 & i sh Sy i f v, 43 SIAEJE A7 3k Bryan [A14E 1 2 AR AT T A 1E T 2R P14k (41
ML IR G L w2k 5 DALk IR ) I I R TR B

Figure 2 Measurements of the flexion and extension—center of rotation(FE-COR) and translation at the arthroplasty level

a Superimposing the two inferior vertebrae (C5) at the arthroplasty levels in the flexion—extension radiographs using the
automatic registration of Mimics 17.0 software b In the superior vertebra(C4) of the arthroplasty level, three anatomical
landmarks P1, P2, and P3 in the flexion radiograph and their corresponding P1’, P2’, and P3’ in the extension
radiograph were located and labeled. Straight lines connecting P1 and P1’, P2 and P2’, as well as P3 and P3’, and the
perpendicular bisectors of the three connecting lines intersected at one point, ie., FE-COR. A rectangular coordinate
system was established to describe the location of FE-COR according to the method of Amevo et al .  The X-and Y-
axis were defined as the mutually perpendicular tangents of the inferior endplate and posterior edge of C5 vertebral body
(the origin was point O), and the forward and upward directions were taken as the positive directions of X-and Y-axis,
respectively. Simultaneously, the width and height of C5 vertebral body (OX1 and OY1) were measured according to the
procedures in Figure 1. The FE-COR was vertically projected onto points X2 and Y2 on the X -and Y -—axis,
respectively, and the location of FE-COR was noted as the following, abscissa: FE-COR-X=(0X2/0X1)x100%, ordinate:
FE-COR-Y=(0Y2/0Y1)x100% ¢ In the flexion—extension radiographs superimposed by aligning C5 vertebra, two lines
perpendicular to the tangent of the inferior endplate of the Bryan disc (in red) were drawn, which touched the vertex at
the antero—inferior corner of the superior endplate of the Bryan disc in flexion (in yellow) and extension (in black). The

vertical distance between the yellow and black lines was the translation measured value

A BG4 2 5 (P>0.05) £1 REFRKBB RS MR (v ,n=43)
j{ﬁ(%lﬁﬁd‘ ,1 Wﬂ ;%\%E %%Eﬁ*%?&%'{ﬁ Table 1 Comparison of clinical scores between

FlE M (B B AT DA% 52 52, Jo i Skt B R R, 1 preoperation and final follow—up

b T R ARA (ROM<20), Ho4 35 w45 19 B8 Rur KWHET z 8 Pl
. _ . . Preopera- Final A P

ﬁﬂ%%"lﬁ I%Eﬁ . 81 /l\%:“**ﬁé\[}#f& (J:’fl—ﬁ 43 4~ s tion follow—up ~ value  value

T 38 ) ARG AIA UV X 2 R JOARS(33) 0.26+338 152151420 -5.725 <0.001

PWAFTE, Horp 7 A5 Bek A= ASD(7/81,8.64%) S VAS J4 (40

VAS score(neck pain) 5.77+2.28 1.72+0.96Y -5.732 <0.001
NET T W EBE (7/43,16.28%),C4-C5 3 i |

R VAS W4 (4) o
C6-C7 34 .CT-T1 1B, 3 (1% EACHISEHEE  VAS scontarm puin) 5262267 L140837 5595 <0.001
ASD (3/43,6.98% ), %Eﬁ}ﬁ%dﬁ&*ﬁgﬁ .4 Wﬂj@‘l:‘ NDI(43) 34.12+8.96 7.21+4.32% -5.714 <0.001
(i HI4E 15 B ASD(4/38,10.53%) , 36 3 i Sy (DI ARIIAIE POOS
%E&"*HQB 1 Wﬂ—%ﬁ}ﬁ%%f&*ﬁ@ﬁ ) *Yjﬂ\ﬁ;@lﬁ[ﬁ‘ 4 {ﬁﬂ Note: (DCompared with preoperation, P<0.05
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M5 FE-COR-X WL FAH G BETTFE bR (Irl<
0.5 8¢ P>0.05), ‘& #97 BF IR 5 H B
HSAP & i #156 (r=-0.760,P<0.001), 5 0ZJS.
LSAS J& B & #H 56t (P>0.05) ; B #55 Bt ROM 5
[T B2 IR B 2 IEARC (r=0.747,P<0.001) , 5
HSAP 2 156 (r=-0.605,P<0.001), 5 0ZJS,
LSAS TG 5 2 AH &% (P>0.05) .

3 Wig

5 HE IS % AH 48 AT BE Hybrid TR € 72 i K
W 10 AAERSl, BRAE BT 58 A % AR il i N T
HE 8] 5 A9 REABE S T T ARAH AR Y Be ROM 15 /)22
B4 9 5 JBE 8 = AT T B ASD Y AR TR AR
I 551 PR A% 4 [+ s B AR 2B X1 B ACDF A7 W]
RHEY v His e i, AdRfl g =0
TARRREDT, A5G RT3 BRI 2k
L E AR P 7R [ AR S

KB, SMEA BRVERT AT LR KA, MR A
ROM 5 B #7157 B ROM 3 LA 88, T ARALB T B
A B BE VS Bl , ASD 1Y & A A T R AR 4T
AHAB WL BE ACDF 48 2~5 4E Bl 7 0 & 2k R (W15
X 2k R bR AR VEAG O ik ) B2, 38 4y R
Hybrid AR Q08 /0 1 % 200 5 (& K F A Jey A= 9
FTIFEAEE R T, Bie A B TR T R A AR
BB AR, I AT B AI ST I ARIT R4S DA 1 4t
Fr R Z—,

SR, N TR 55 BT A0 R 7E I A
F1 IR T B AL BG5S B, Hybrid AR 2 H A a5
BRI RE S A B AR ) 2, Sk
P YT B 1 0L ) S s R B X s g A
FIAEW) )2 1 55 e 2T R 5 | N T M ] 28 1) 77
AP ARHE: BF AR, A58 o oK R B s i 3R
BT B ROM 153 LA B, H 5 AR |GG i 3
225, AR A RE UL I B4y B s sl i R A2
A BT, FE-COR /& ACDR 7EiKiz 32
W5 v i FH 32 3h 5 i S 5020, T A 80 B A (]
A, 7 H AR B ROM 1E# i % Bl H 8 3l
R S22 G058 & B, FE-COR £ 5 H bx
WEB AW I IR UM G, R Y FE-COR £
FE 1E H 30 0 JE A2 gl ad B o e e
] BB | — MR AT A Ak A 3R AR B B
T Y 2R R AR A 5 R R Y B
FE-COR 78 A K Bt U5 I 15 1) 4 i e 4, 1A &

F2 ARBIAMRREHZEERDILE (xs)
Table 2 Comparison of radiological outcomes between preoperation and final follow—up
A BNV N 1fH/Z i Pfff

n Preoperation Final follow—up t value/Z value P value
Hikte & ROM(°) _
o RO At 43 41.72£10.92 43.03£1120 1=-0.709 0.484
) 43 14.76+8.04 20.62+9.06 1=-3.297 0.003
verall cervical lordosis angle
FARAT B (°) B
Lordotis angle (operated levels) 43 4.78+5.86 6.75+4.65 1=-2.441 0.021
EH B ROM(°) —
ROM (artheonlacty, level) 43 9.49+3.35 10.09+3.01 1=-0.808 0.425
F A AH 4B 15 B (°) _
ROV SHon 43 10.89+4.52 11.1424.11 1=-0.465 0.645
AR AR B () _
ROV TROM 38 6.53+3.44 7.16+4.10 7=-1.039 0.299
i A 2 P B AR R (9% ) .
LA 43 36.50+18.76 41.69+19.02 7=-0.980 0.327
J R BE R Th b P A AR (%) _
FE—CORiY 43 71.88+15.09 74.90+20.77 1=—0.955 0.347

TE -5 1 R E AR AN/ SR U BE T TR R LAY BE X 7 R Ak

4 IROM R XE , R 99 A IROM X L B 5%

Notes:  Five cases were excluded from the IROM comparative analysis because the inferior adjacent levels were not clearly visible

in the preoperative and/or final follow—up radiographs, causing difficulty in measuring IROM
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e Beityaz gl o 5 A W) A 3RS e K B
HRFFTE S AR BRI AR RS, RS2 Rl 1 B
(1 I A8 S e A | A B 2l i (9 4k R B
Tk TR QBT Bt 2 U R IR Y18 34 SR
Y )y " R 5 WO D 2 0828 ASD KA HEFR TR
1 R YT B R Z Wiz g~ B {2 ASD
& A ARIB AR A R b S A AR BT EL, IR
MR SR, H AT IJCE RS, AT 7

AL ASD (95 Berb 6 AN AR i BN A A8 HE 8] 2838
s FUIC U S A AE A ME (B) 2 17 SRR AR E AR PT g
£ ASD 97 A v & #5 — %2 B /R P T Hybrid AR
[E AP G F AR LR T X FARAH SR
BL [ ARAR AR HERR 1

AHIEGE I L AR O A3 B i — PR R S BTy
Bt FE-COR & £ |, 45 553 IR vk B 1 B e
7B FE-COR-Y 5 [a] 17 Bt HSAP 2 IEAH X, i 5

x3 KRABEIHEHRTE FE-COR 5H B IHEFRAIHE XS
Table 3 Correlations between FE-COR and other follow—up data at final follow—up

JoE AR P 0 A
FE-COR-X (%)

JeE A P G AR A
FE-COR-Y (%)

r{ld Pl rfE Pla
r value P value r value P value
A A
R ) £ 0.131 0.407 ~0.134 0.399
ge
F"%W IR (A) ' 43 0.088 0.581 0.189 0.23
ollow—up perioc
Ny
J%g{’\ () 43 ~0.093 0.618 ~0.054 0.773
score
Ui VAS P4 (43)
VAS seoncoodh i) 43 0.062 0.742 ~0.335 0.066
e I
LI VAS ¥4 (45) 43 0.019 0.92 -0.032 0.863
S score(arm pain)
N%‘I’iﬁ?“%) 43 ~0.029 0.876 0.079 0.674
score
A S %
JJO%AT? OF PR (%) 43 0.009 0.962 0.162 0.383
improvement rate
VAS(neck pain) improvement rate . . o .
LB VAS R BOER (%) £ 0.057 0.761 0.133 0.475
VAS(arm pain) improvement rate : : : .
NNDI}IW}E&%%(%) 43 0.048 0.797 ~0.063 0.737
improvement rate
Bk # K ROM(°)
TR 43 ~0.019 0.92 0.085 0.651
| BUER IR ) 43 0.001 0.995 0.057 0.761
Overall cervical lordosis angle
FARATB M E (°)
Lordosis angle(operated levels) 43 0.247 0.18 0214 0247
4545 B ROM(°)
ROM(arthroplasty level) 43 ~0.173 0352 ~0.674* <0.001
A AH AR AT B ROM(°)
ron 43 ~0.011 0.952 0.055 0.77
FAZAHAB T BE ROM(°)
LEon 39 0.137 0.463 ~0.016 0.933
EH BRI (%)
Translation(arthroplasty level) 43 0.107 0.565 -0.792% <0.001
H A B HSAP (%)
HSAP(arthroplacty Level) 43 ~0.360 0.019 0.754" <0.001
FRA B 0ZIS(°)
L) arthraslacty level) 43 ~0.077 0.629 ~0.153 0332
BT B LSAS(%) £ —0212 0.178 -0.095 0.551

LSAS(arthroplasty level)

T o4 08 FH R UBEDT T AR T RLAH A8 19 BE X 2R W 32 A, T TROM IR, R 48 A AR S PR 52

Notes: Four cases were excluded from the correlation analysis,

follow—up radiographs causing difficulty in measuring IROM

because the inferior adjacent levels were not clearly visible at final
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IR ROM 2 A C, SUMEHE ] 5C 17 2 =
KA AR HER 85 O RO iz g AR
[T, DG 98 G5 [ st 5 M R) 8 ) B Ak T AN [)
W, FECHMER A BE LA, (functional spinal
unit, FSU) i 132 sl B 55 7 55 5 Ji % PR ]
B BT, A HE ] T i 38 B 15 5 - B 1 Bl
oy KR4, FE-COR-Y Bl e A8, e % 34 in 3
#H FE-COR L#%, 1~V #& 34 in il 52 FE-COR
R4k AW IR 45 R — B AE PR A DL
%y FEMEN I 2B XY B 41 B, FE-COR fi
FHEMR AEPY, B #F B B 3G i 8 FE-COR
M.

SR S b A A AR T AV ME AR I b 3 T 1 T
31, OB T ME 8] 4% 19 4% | iz 3 0l 20 P,
IXFPIOE 1 8% 23 1 AR 08 A 4 B A 19 A2 4k ik
FSU 1) ROM 2 XAy A7 M A RE X6 T o7 A 4 1)
JE % 5 - B8 342 o BT 7 AR SR 2 O i 2 O
R HE B A3 023 Y EE ROM (38 K04 A if 55 & R
KUK D7 I B BT B ROM 5[] 5 BE - i g &L
IEAHSG EDIE T, 28 b BEE PR B B 1
2B FE-COR T & ROM # Kk, H LR %A
PE T B ROM K FE-COR #5E T, —&
AR,

Jeb A I B ] 56T 5% DG 1l S RRAE P BB 23 5
M) 4 [ 7~ A% FE 5% 32 8, 4k 1T 5% 1) FE—COR (143
B Penning™ g Je LEE 2 | Bl 5 1 OG5 2 19 /55 BE A
C3 3 c7 &M hn, M C€2/3 3 C6/7 i) FE-COR
T RS EME ] 45 B, R SUME 451 BE (C2~CT7)
(1) FE-COR iz T[] 5 B 5 15 28 ¢ 5 [l B Ay vp 2
2 b, HANRY B Gy 28 51 TRl i ) R 25 K 3i0M
[F], B A2 ) FE-COR i & 22 [7] 15 Bt HSAP 5
0ZJS Wiz, (BB 45 1 G it 245 R AT IR e
Milne! W55 T 67 H A #hn A C3-T1 HEAR 1)
ff 2SN DRy G 9% G bR T 5 1) (R () 44—
KRS ) =W, HEBR M- RMBEK
(b 7 9 O 1 THI B B KT ) B Y B iz S-S R
B K, Nowitzke FFMGE 1T 40 41 1F 5 Al S
S X 26 R I C3~C7 HEE ) HSAP 5 0Z]S,
&% B HSAP 1idl 0ZJS &% 1 FSU #9 FE-COR
R R b O 58 8 WX FE-COR &5
AR 2GR A AT FSU IR AR |
I 5 T BB RS A HER R T2, kb
PR KR B OCTT SEI e JE D HER] RS IR R

A ST I 57 R B Y HSAP ,0Z)S 5
LSAS, I &R H 5[F 15 Bt FE-COR .ROM ,*F-# 11y
A, KB FE-COR-Y 5 HSAP S IEM X, 5
IR BEFE AR AT S5 RIS TS ROM B S
HSAP 2 HAHSE . Bk, FRATIA K VR I B bl
HSAP By REAC I, 4k s 8 FE-COR ) T
5 ROM 134 fin, Hybrid A=, A ACDR 3 A 46
i) 7 RATSESCAT, TR AP S A B A R
KW REXWHGF T Al R ARFT PRI
M AR FE-COR i &5 ROM, X2 IHY)
F Bryan A T 300HE (1] 25 =l R ] 1) 5 DA 6 A% 45 4 1
TR A W5 O F 55 H AT 2 15 4515 Bt FE-COR
AL BB 5 B A S S AT Bryan A T
] SR 4 b 2 MR AE 3 P AR R AR I T U B
RN I 2 T OE i B0 B A DRSS B
HEAFRXT TN SHEA 8, 115 J7 B D& 52 ¢
Wi it 5 Bryan A T HER] #4522l 098G 5% i JiE if
iz BB Bryan A THE ] 385 1 ZM0A X T 28
T B ey (RIS RS I B ) | e 28 0 B 8 48 19 B FE-
COR 5 ROM ZEARAFIRE,

25 b, B0UME T %A A0 XCTT B Hybrid TR 3
TR B U I IR 5 AR S5 R, BT B FE-
COR 132 R 4F 4R, JoUF I8 7 a1 Bod &
47 Briz g it e A B R, A YR B D B R B
il 78 Bryan A ToHE R &5 561 28 X512 Sh Al &
il 451 B ) B BDIRAS T FE-COR 574 |
HSAP WG F&, XA B T8 75 Be4ERF R AT FE-
COR, Bl FMEL Bz sh X, BIe bl %
ASD 1 & ABARBF I A 7E— 2 iR B . (1)
A gt b AN I R BN R 25 AT B X
SN E NS B R 4 B N R e =
FE-COR, JCik B AZ VAL T ARAHE Y By iz 3 2
JE 5 (2) AL SZAHAE R Be ACDF i) X B
4, VAl ASD AR R S IR 88 20 5 (3) {5
Xof AR T 5 A R B 7 P S BT 05, = X I RS
SRR R AR IEIT 5 (4) 28 T HA &
R Z E) ff R S EOT RE O [R], JE ST CT 46
A 285 I £ 56T 50T R P S H0A B TR = R
PIAERR P, (5)flG 1 B ml A 18 SL S T AT 58
T AR 32 B e e T M A 408 B 4 1 B2 Y FE-
COR, {HASLLHBIAL 1 B Rk fl A HAR X Fo e
(ROM<2°) MELL A3 HT 35 AT REAATE I R R, ROk
N R i AT AH OB 5E
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