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B (NDD)PHEBHEDI RRRS . RBT. RERBEVRMTIHEEMAIXER . CTE4ERENMRIKGE, WE
AT R AR IR BEVT I HIFAHESRAL S B, B FEC2~C7 Cobb A« C2~C7 5 IR TE 4 [7) BE B (sagittal venical axis,
SVA)RITLiR f . SR : WHAFRKIRFEVIHTJOAVES . VASIES XNDLESEIEARFTA BHEXEP <
0.05), {ERKBEVII LLBFEZHF R C2~C7 Cobbf. C2~C7 SVA. T1 Slope. JOAPE4r. VASTE4r. NDI
PR ER G ERE (P > 0.05). HAEERE 4 C2~C7 Cobb% HIARRT19.08 + 2.705/NE14.76 =
3.40, ZREGITHHEN(P<0.05), C2~C7 SVAHARE(19.37 £5.51NE24.15+5.32, ERFLH2¥
B X (P<0.05), T1SlopeHR{T22.46 +4.183IN{E25.83 + 6.24, EZRFLIFERE (P <0.05). Uk
BR4T [ 2 40C2~C7 CobbfI HHAREI18.32 + 4.45)8/M&E15.21 + 2.59, ZRELITFER (P = 0.059),

C2~C7 SVAHARET19.67 + 2.89/iNZE22.79 + 2.89, ERTLLHEE N (P = 0.052), T1 SlopeHARET
23.35+ 7.703/N{E28.11 + 6.16, ZRELHITFR X (P =0.117). Pearsonti X145 R BB SR
B ARJET1 Slope5C2~C7 Cobbfi. C2~C7 SVAR EAH(r = 0.434, P < 0.05; r = 0.376, P < 0.05),

ARJENDIF4 5C2~C7 Cobbf. C2~C7 SVAKT1 Slope 2 IEAHX(r = 0.417,P < 0.05; r = 0.328,P < 0.05;
r=0.419, P < 0.05), {U3IR4TE EHARENDIIES5C2~C7 Cobbfi. C2~C7 SVAKT1 Slopeti 2 IE
AH3%(r=0.338,P <0.05; r=0.334,P < 0.05; r=0.311,P < 0.05), HA&KHAKIEZ HTAHEHEP > 0.05).
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Abstract

Objective: To evaluate the correlation between changes in cervical sagittal parameters and clinical
efficacy following posterior open-door laminoplasty using mini-plate fixation versus lateral mass
screw fixation for cervical spondylotic myelopathy (CSM). Methods: A retrospective analysis was con-
ducted on 29 CSM patients treated between September 2022 and January 2024. Among them, 18 un-
derwent C3~C6 posterior open-door laminoplasty with mini-plate fixation, and 11 received lateral
mass screw fixation. All patients were followed up for 12 months. Preoperative and postoperative
functional outcomes were assessed using the Japanese Orthopaedic Association (JOA) score, Visual
Analogue Scale (VAS), and Neck Disability Index (NDI). Cervical sagittal parameters, including the
C2~C7 Cobb angle, C2~C7 sagittal vertical axis (SVA), and T1 slope, were measured on X-ray, CT, and
MRI scans before surgery and at the final follow-up. Results: Both groups showed significant improve-
ment in JOA, VAS, and NDI scores at the final follow-up compared to preoperative values (P < 0.05).
However, no statistically significant differences were observed between the two groups in C2~C7 Cobb
angle, SVA, T1 slope, or functional scores at the final follow-up (P > 0.05). In the mini-plate group, the
C2~C7 Cobb angle decreased significantly from 19.08° + 2.70° to 14.76° + 3.40° (P < 0.05), SVA in-
creased from 19.37 + 5.51 mm to 24.15 + 5.32 mm (P < 0.05), and T1 slope increased from 22.46° +
4.18° to 25.83° £ 6.24° (P < 0.05). In the lateral mass screw group, the C2-C7 Cobb angle decreased
from 18.32° £ 4.45° to 15.21° + 2.59° (P = 0.059), SVA increased from 19.67 + 2.89 mm to 22.79 + 2.89
mm (P = 0.052), and T1 slope increased from 23.35° + 7.70° to 28.11° + 6.16° (P = 0.117), with no sta-
tistically significant changes. Pearson correlation analysis revealed that in the mini-plate group, post-
operative T1 slope was positively correlated with C2~C7 Cobb angle and SVA (r = 0.434,P < 0.05;r =
0.376, P < 0.05), and NDI scores correlated positively with Cobb angle, SVA, and T1 slope (r = 0.417,
0.328, 0.419; P < 0.05). Similarly, in the lateral mass screw group, NDI scores correlated positively
with these parameters (r = 0.338, 0.334, 0.311; P < 0.05). There was no correlation between the other
groups of data (P > 0.05). Conclusion: Both mini-plate and lateral mass screw fixation in posterior
open-door laminoplasty demonstrate efficacy for CSM. Although sagittal parameters changed signifi-
cantly in the mini-plate group postoperatively, no intergroup differences were observed at the final
follow-up. Changes in sagittal alignment did not significantly correlate with clinical outcomes.
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1. 5|8

¥ 1 T ZNME S (cervical spondylotic myelopathy, CSM) & HH £5HE 5] £ 18 A Bl 0UME B 1 45 1) i) 3 1 o5 28
T 3 R 5 | — R A A IR A AR 1R — S50 , 5 B 2R S8 20 o A AR I 11 10%~15% [ 1]
BREM MR EIR R S, RAETFRIGTIZIANREAME, WIKRZXHTFARBTIITT T 1~2 M
B CSM, TIESIAERT R BE AL G A, X T2 B3 1Y) CSM (2], DASME S 26 ST T TR AN 2, 30
HE 5 B& BT T IHEE S R AR & R SRR 1] 5E B BB AT [ g 1 77 :CikAT . B A AW IR e i 5
FEITMEE Y RIIEAR G BIMESIR A, S50 o IR 25 R [3], (R FFRIR S A i 77 2o 75 22 s M B o<
IRBLZE AR HY . A FEIEIE R CSM R, 73 AT SR AR ] 5 AN SRR ET [ 1€ J5 I R A28
SRHAT BB AT, B ERTRIR TR 7 AT S BIBIUHE SR S HU G IRST RO AT A S AT, DL
PRFRAN ][] 7 7 2o B 5 M SR S HCE AT IR DT, NIRRKIRIT IR IS5 .

2. AREH®
2.1. IERZER

TEHL 2022 459 H & 2024 4 1 HIA), 1T 8RS P IR Ba Bt G Ak SR DR 5 20 20UAE 3 422 32 UM 5 i 1
TEIIMEE S RIEAR, HBEV; 5OR S8 8 29 6155 20 1, L 9 i, 6% 40~77 %, ~135 57.07+8.97
D)o NHARE: (1) F# 18 H LA Es (2) RAETINIK KSR SR INIAFAE 2 M BOA i 52 e 1R B8 2 20 ME S
PIUEHE s (3) 73 5ol 42 52 SIUME J 5% B 10U SR T P [i] 5 AR FRSIUME i 2% B T 1ROV BRI N [ s R, R T T B
N C3~C6; (4) RFTHATHHEILMALF, BAALF, =48 CT 5 MRIASE I ol AHFREL, ARV 12~24
MR, IFRMARF 12BN e R A HEERbrdE: (1) BEEASHET AL, 2) HEBRIUEE 7. &Y.
R SR RIBME G RATSR B A AL (3) FRBRBUHERIIZ I ; (4) ARFT a7 HRIZHEE . A7 X 2k
. MRI BUHRERZE TR B8 . ERTTAARFREVIN FAREAE S BE AN LK@ AT 58,
M FEARTT R, PR BRIEFEE, FEMEREF R T, (BB EE REX B EIEE
St R R

2.2. FRGFZE

FARYEAFE —HEAE TR FARLE: AT AREELIAT VEEE S22 SRR, MIHURET [ e 4
BFERTEML, S5 IER RS, I E C3 BRRIEM 2 Co BR/KF, BEVIT R B T AR KT -
WP LR BENE 7> B XUMIAMESS ULRE, 7870 2 8 C3~C6 11 BRI MHEMR MR 51k 4T C4~C5 IR A A
TRFRARA, [R5 DTSR B BORRIE 047, ™ b i SR v g B A (LA 3 mm) AT XUOUAHERSOTAS, 1]
B CEEEMD T BRerb S A 1 mm KBRS VR EREQR ELEHERR = BB, T T IAT 2 E HER )
IF DREFFA AT ST Ho 1% Magerl BORGE A EET m (1B b S A 1/3 A2 FHA0) XU BN FIRET (K JEE
12~14 mm)fT PR BRE E , BHINRETHEPI N A 2t R AT Kb AR BCEMAETFT I, DL 40°~50°2%
TG R A, §RMERE 4 mm, BEEMERAT 7RI 2 (1B 09 3 * 10 mm ZeR0)MEH 521k,
AL HEE P LIRS A 5, AT Bk . BRFAREDATAL)S, R 0 5 2220 5 il R IR B TLAT 4L
Ja, BELRGEARMRAT “87 Tk i [ E . AREEA C RUE X ZeHUE VLB MERSOT ] 1 2 S A [ 5 17 B
M E TR, RESTHIA, B, BCNHHN, RIK(4]. M BRR E 2 4 A
RN, AR BEHE JR LR AT U O BRUIT Bk R B T AZL, Bk BUR KA, Fe s b
& C3~C6 TTBURSE . XUMIMERR S T RKAT o S FRER B AT IO, XA T 1 . Ao P v i
BERG(ELAR 3 mm) TIF T IOUHERR 22 BEIE T B r R, 1 b0 DU % B AR A1 2 B o 2R R o S i, DR B P
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B AR R B . AR B TR A HENR 40°~50°, FEANFAMRREA IS BB D REH 2, 1R
DRI SRR o B3 BEE B AV BRI Sl R AF 4 [8 52 AR GE, KGRSO MERR S NI BAT A B2 [, 1 DA
EYRER >4mm. BERBRERASTI I G, BT TR 00, 6 s PREEAT 25 B A AL PR BL
fRBEH &G . REL C R X LB IMEROT A B A P e A B, 3 R PR B B B 1k
SURE, BIRGEEIRME. N AR ERYIA[5].

2.3. IEPRIEIEIR

(1) MLBEAIAPES3¥2:(Visual Analogue Scale, VAS)/& —Fl B XA AL 19 E W EALVEAE TR, W
YOI 0~10 730 Ho: 0 70 RRToH, 10 70 R A DL 2 Bl B0 . 85 R iR B B om iz, 18
0 % 10 1y 11 MEHPEFE N FARE AR EE . IR N=%, BEER: 1~4 5(hfm
H&w&sl), R 5~7 (&2 IRETIY5Z), B 8~10 /(R RIZUEH, WHah™EZR),
SMTERET REE 3 ANH AREE 6 NH 812 AN HE, X EFH IS AL T VAS PRl
AN A WS P ImR e i 1

(2) HAGE:L 3 BEINEE VT 4> (Japanese Orthopaedic Association Score, JOA)& H T &AL PEAL 25
B fih 22 D RERE AT AR AL TR, 5150 17 73, S (B BRI 7 0 Bl D e 401 35 B ™ =1 . DAk N 25 BLACME 7 I
FIEEEN R4 4): VST EBIE D1, NS ThRR4 ). WS RRE LT, B ThRe
(6 77): AT L VUBGRIE R SIRIE G, BEHEThRER 70): SeBRHERFEMIBE )1 LOR R IR . ThBekatS
P BERERT: 15 r(FTIEWDIRE, BAUER), TR 12~14 70(HEIESZ M, FAB T A), =
FERERG: <12 Sr(CEDIRERERS, ARTEAKEN).

(3) NDI (Neck Disability Index)J& " 2 I FH T VAl 39050 74 9 S AH G ) BE B & 263 H o AR Vs s )
(bRHE B PP R . B AR . M BE SRRE D). DB, S EROIET . LAERES) . HEAR
R B BURIES) 10 NS BEIIREAHOC YRR, Bk B 1) T REREAS AR, SEH] 0~50 47,
3 B8 e B S S0S T) e P  A EE

(4) RJGHRAEICTE: 1037 P LR BE U7 B A) A= IR IR (R 5 3 B 35U 350 92 8 A0 Bl 52 B )+
C5 MR (= AL ST IR > 1 ) VI a7 P PR X &5 5 RORE

24. REFHRERNE

B AR SO B 771 C2~C7 Cobb £ F T VAN SIAERE AR M B2,  7EFREIHEMIAL X 2 b, IR
C2 MR 2B i — 2% FLZR (G ZMRAST, B A% 4R), C7 MEMR R2RE— 4 LR, 7 BRI 44
] — SR R (5 AL 907), PREELL Z [A] (1) R 1 Sy C2~C7 Cobb . C2~C7 SVA " F T ITAL SAE R
ARTOPAET,  RBSFBAN T T SHEI AT AR B . TERRIERUEMIAL X 28 v b, B C2 MEM L O Gl H A
VRIRFIE IR H X)), Anid C7 MEARJG B (AR Sk 5 ARAE FA) M C2 A0 s 1) AR TE BT HO T IR 4R, 1%
M5 C7 5 b2 K FEE B Iy C2~C7 SVA. T1 BUAIEM T1 MK BB TRITLREE, 5250
FERADG . STAEMIA, X 267 (B T1 MER S R AN, AI7E MRI BT E )T T1 MMk REARAT. R 2k,
B RUELRAE N MR e . AE— 25" PAT THU T (B 1 I 7K P4 T1 B2 ZR 5K 42 2 [l 9 f Rl
N T i

25. G EE

P K A SPSS 27.0 FEATACEE, THE TR DUSE + ArdEZROR, HNARBTARGE R BAFEA t
K, AEARE SR MSIFEA t #6556, K Pearson #H2% R} C2~C7 Cobb ffi. C2~C7 SVA LK
T1 Slope 5 B FH RIKBEVIET JOA 1¥55+ VAS P-4 BA S NDI P4 AT AH R8T P<0.05 NZERE Gt
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BOREHRALRIG 5 1% tRBUE R, RSy 27.8%, 2 BIEH Il C5 MAHURM, RAEXN
11.1%; MIBEETAARSE 3 6l B VER, KARN 27.3%, 1 FlEE R C5 MR, KAER
N 9.1%, WA RIE MBI R LG B3, BB RSP AIT R R . BB AR BT
F B C2~C7 Cobb fiv C2~CTSVA. T1 &, JOA. VAS J% NDI ¥4 3 1, KBV AR
C2~C7 Cobb fii. JOA K VAS W34 B EMZFP < 0.001), KIRFEVIF C2~C7 SVA. T1 ik K
NDI ¥4 SRR L2 A 45 125 8 (P < 0.05).

4

bl

Table 1. The cervical sagittal parameters and JOA, VAS, and NDI scores in the mini titanium plate group preoperatively and
at the final follow-up
1. WESAREARE R AR RBE B SRR I S H K JOA. VAS. NDI 5

p Nl KIRBE PfH
C2~C7 Cobb £1(°) 19.08 +2.70 14.76 + 3.40 <0.001
C2~C7 SVA (mm) 19.37 £5.51 24.15+532 0.026
T1 fARHA() 22.46 +4.18 25.83 +6.24 0.014
JOA V43 (47) 8.56+3.29 14.33+£2.98 <0.001
VSA 1143 (47) 4724237 1.16 +1.24 <0.001
NDI ¥43(57) 28.67 + 10.08 16.44 + 6.29 0.001

MIHRAZAT 4 AR S AR RBE T C2~C7 Cobb ffi. C2-C7SVA. T1 #ifHf. JOA. VAS K& NDI ¥4 I #
2, ARIRBEVTI AR C2~C7 Cobb ffi+ JOA K VAS iF4r¥4 B2 7P <0.001), KKBEVH NDI i
Ir SARBAHHZE A G243 (P <0.05), RIRFEVIF C2~C7 Cobb fi. C2~C7 SVA. T1 il A AH]
FHECZ R gi vt (P > 0.05).
Table 2. The cervical sagittal parameters and JOA, VAS, NDI scores in the lateral mass screw group preoperatively and at the

final follow-up

= 2. MBIBSTLEARET R AR RBEVI AT SRR I S B K JOA. VAS. NDI S

AR KIRBEV P 1A

C2~C7 Cobb £1(°) 18.32 +4.45 15.21 +2.59 0.059
C2~C7 SVA (mm) 19.67 +2.89 22.79 +2.89 0.052
T1 HAHAC) 23.35+7.70 28.11+6.16 0.117
JOA VF43(41) 8.82+2.32 14.64 +2.50 <0.001
VSA 1145 (47) 473 +2.41 1.73+£0.79 <0.001
NDI #-43(47) 27.27+£9.06 15.00 + 8.32 0.007

PR ERAR 2 5 ) He b2 4T 2 R Yk B U5 IE C2~C7 Cobb f. C2~C7SVA. T1 it/ . JOA. VAS J% NDI
P L 3, TR 4H 5 M BB ET 20 R YR E 15 I S0HE R S50 JOA. VAS. NDI W4 Z R T4
TR (P > 0.05).
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TP AR R YR BE VT INE C2~C7 Cobb ffi. C2~C7 SVA. T1 M. JOA. VAS & NDI ¥4 2 [a] i 4
KM LTS 4, OB [E 2 4L ARG T1 Slope 5 C2~C7 Cobb ffi. C2~C7 SVA 2 I1EAF(r=0.434,P <
0.05;r=10.376, P <0.05), AJ5 NDI ¥4 5 C2~C7 Cobb ffi. C2~C7 SVA & T1 Slope £ IEMK(r=0.417,
P <0.05;r=0.328, P <0.05;r=0.419, P < 0.05).

Table 3. The cervical sagittal parameters and JOA, VAS, NDI scores at final follow-up in the mini titanium plate group and
lateral mass screw group

3. WESIRE S MBIRSTEARRFE B SRR IS B K JOA. VAS. NDI¥5

TORERAR M Ee 4T t1E P 1A

C2~C7 Cobb £1(°) 14.76 + 3.40 15.21 +2.59 -0.372 0.713
C2~C7 SVA (mm) 24.15+532 22.79 +2.89 0.890 0.381
T1 HRHA(C) 25.83 +6.24 28.11+6.16 -0.960 0.346
JOA V43 (41) 14.33 +£2.98 14.64 +2.50 -0.282 0.780
VSA 155 (47) 1.16+1.24 1.73+0.79 -0.277 0.784
NDI ¥F-43(45) 16.44 + 6.29 15.00 + 8.32 0.531 0.600

Table 4. Association of cervical sagittal alignment with JOA, VAS, NDI scores in the mini titanium plate group

R 4. HBSRATHRRAMSHS JOA. VAS, NDI ISz EIfExM
T1 HiRHAARJE () C2~C7 Cobb ARJE(?) C2~C7 SVA A J&(mm) NDI RJ5(43) VAS RJG(47)

C2~C7 Cobb fA K

) 0.434" - - - -
C2~C7 SVA RJ5 (%) 0.376™ 0.404™ - - -
NDI RJ&(5) 0.419™ 0.417" 0.328" - -
VAS RJE(4) —0.060 0.115 —0.056 —0.022 -

JOA RJG(41) 0.296 0.050 0.084 —0.002 0.021

“E 0.01 ZRWR) BE .

M2 4T 4R YR BE T I C2~C7 Cobb fi+ C2~C7SVA. T1 i} . JOA. VAS J NDI ¥4 2 [a] {4
FNEAIHT WL 5, MIHBEAET [ 52 4R J5 NDI $-4> 5 C2~C7 Cobb ffi. C2~C7 SVA X T1 Slope tH3 2 IEAH
F(r=0.675,P <0.05;1=0.667, P <0.05;1r=0.662, P <0.05), H:4&HEIE LA FIEP > 0.05).

Table 5. Correlation analysis between cervical sagittal parameters and clinical scores in the lateral mass screw group

5. MBIZSTATHERIRMSHS JOA. VAS. NDIFES Z B X4

T1 gt A g () C2~C7 Cobb ARG C~CTSVARE 5, REGH  VAS RIE()

") (mm)
C2~C7 Cobb fARIE() 0.498 - - - _
C2~C7 SVA RJE(°) 0.458 0.427 - - -
NDI R J5(43) 0.662° 0.675° 0.667" - -
VAS RJG(47) -0.189 -0.245 -0.234 -0.031 -
JOA RJ5E(4)) 0.305 0.168 0.116 0.279 -0.208

*TE 0.05 (R )&% .
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20 42 70 424X Hirabayashi 55 [6] 1 eI 1 #UHESS B SR T THEE T KBOEAR, Bl AR —Feef
BIFARTTE, BT OUE IR T A SRR S . SIAEARE R S . RS SR S HCB L 5 IR IRTT
BRI R R — B AT ARSI A 78 R o AT F0 I I %o TR B 5 (0 SR 4T 9 b T2 R 7 O] 2 S
RO H e, RIS AR I8 7 82 UGS 2 T RE(JOA VE4) SR IR IR(VAS. NDI ¥F47), il
HulZ 4T [ e HAR AT AR JG C2~C7 Cobb fi. C2~C7 SVA K T1 HiRHA KA TSt 245 3, (BRAL kR &
EHRFIARSG C2~CT7 Cobb fi. C2~C7 SVA K T1 iR IR AFAE RF 2R, AR IR YT I 2 2R
RO S H NG IR E TG E e X —8RIR, AT E 7 0T 5818 5 1A )12 8N 5%
ma 29UAE R, (R HATh REVK S 5 SR S B A S BRPEAT) 75 8 — PR .

FHME J5 B TF A JARAT S5 28038 3 R T AR T I A2 5 75 7K D7 B RBER JHE 55 LR () 3085
Kato 55 [ 7] 1t A4 /) 5 SRH0IE S, MEMRUSOE A G BUMEf5 ™ 3 a5 0, S50 C2~C7 Cobb fi/]N, SVA Hi
%, SRR AR fG Cobb fM 19.08 £2.70 F#Z 14.76 +3.40 (P <0.001) 145 R —5. Bb4h, TI
AR A IR SE N (P B AR AR ZH R T 22.46 +4.18 B R S5 25.83 +6.24) ] e S BRI HEACBEVERT T 1G5, LAZEHF
AR RTHPHT[8]. 2R, MIBRET HAR JG JARAL S ECR NG 22 (P > 0.05), Al fgS Ho@d 4T i
RGHEEFITIK I DB RN B . MIPIRET [ € AT FRARHESR T 1] )5 C7~T1 5 B BY ) 5
73, MTTRE SR HEACEENLHIR S 09 BRI 5 M SR ARE T 22 AW 0 e i B 22 R TR R BR G
WAL SO R I SCBER 25 o P B BRI I W M AR 5 O B S 3 S S AL [ 5, (FU T e RS g 3
PRGN IR R R, T B R R R . TN R AT 65 BOR 1R 5 717 B ] 8 R Gt e fe it S 5 ) 4t
ek Keian e s v, wT RG> BN S 4EREAE AN FE[10] [11] AHIFFE A P9 4L A IR B Ui B SRR S 50
T —#(C2~C7 Cobb fi: AR 14.76 + 3.40 NHERETAH 15.21 £2.59, P =0.713), #&nKIABED+
A SR 0 e E MR R T RE R B e 7 IR 22 . AF SR I NDI 34> 5 C2~C7 Cobb /. SVA
o T1AGURHA 2 IEAH G, B SI0AE SR THT 2 48 T B 380 5 34 2005 UL A 67 A B 15 98 I 77 3 BN e R A [12]
8 JOA W43 5 ORS00 W35 AHOGHE, W] B S IO i 1y e PR 5 B 22 40088 T 9k s 28R T e ol it FE
1E o A HRE g 75 AR AR K BE VT TT R0 2, (R BB A R SR A S BB (15 057 . SVA M 19.37
+5.51 mm N 24.15+5.32 mm (P <0.05), #lfdF AFFRIG FHE (25 mm), X 7]HeR I 4RIT T BOR AR
RRE[13]0 BRI, 55T AR BT AEAE SR TH R AT(SVA > 20 mm) B TR B AA B2, MIBR 4T [ 2 o] it 5 LA #.

ZE LT, USSR T THE RS R SO AR R AR [ e A BB T[] 5 2 16 o7 i A A 1)
AR, BT RCRHY), BT SR FARBIR 7SS LRI AR, 7T RS 80K G SIS g,
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