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Abstract

Objective: To study the correlation between preoperative cervical curvature and clinical outcomes of
chronic multilevel cervical spondylotic myelopathy patients after expansive open-door laminoplasty,
and to provide a certain basis for judging the prognostic outcomes of patients. Methods: Ninety-four
patients who were treated with ttitanium plate-supported expansive open-door laminoplasty for
chronic cervical spondylotic myelopathy at our hospital from January 2015 to December 2022 were
selected. Based on the results of preoperative radiographs, patients were categorized into the groups
A (n = 26), B (n = 25) and C (n = 43) using the Cobb angle of the cervical spine as the criterion. The
spinal cord posterior displacement distance at each level of laminoplasty (C3~C7) was measured and
calculated through the midsagittal images of MRI T2-weighted. Statistic analysis was performed to
analyze the difference of spinal cord posterior displacement distance at each level (C3~C7) among
three groups. Neurologic function (JOA score) was evaluated preoperatively and at the final follow-up,
and the improvement rate of JOA score at the final follow-up was calculated and compared between
the three groups. Results: There was no statistical difference in age, gender, disease duration, and
preoperative JOA score between the three groups (P > 0.05). There was significant posterior displace-
ment of the spinal cord in all segments of C3~C7 in three groups, but there was no statistically signifi-
cant difference in the distance of posterior displacement of the spinal cord (p > 0.05). The average JOA
improvement rates at the last follow-up of the three groups were 53.22%, 57.30% and 50%, respec-
tively, with no statistically significant difference (P > 0.05). There was no linear correlation between
the spinal cord posterior displacement distance at the C5 level and the duration of the patient's dis-
ease and the JOA improvement rate at the last follow-up. Conclusion: The patients with chronic spinal
cervical spondylosis with different preoperative curvatures have good clinical outcomes after surgery,
there was no significant correlation between the JOA improvement rate and preoperative cervical
curvature or postoperative spinal cord posterior displacement distance.
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1. 518

B REYSHE & — AR AT VRN AS, LB T HE R A5 R A, INMEIRI B R Y MEM A Sy
RS BHERTIGAE . SR AT AL WD LR B Ak 3 BOA Al 32 IS SR 4k 1 HH P BE A DD e RS [1].
2 BUTBER U 2 16>3 B B HERT, TARTy T ZAA A 5 B AN A BR IR & = AR S,
1 ATAHERR SRR [2148) 2 H 271 B B 52 5 8 0 F HBUS T RIFIIIRRBCR, % T ARAD 245 B
B REBMER AT R R, & BRI “ 5 R R R RIA BE #E N SRR I BOR[3]. hEa%
R R RS, B AT 2 R R S B BT T THEE 5 K e AR 6T 2 1 Bea S R SUHE R, (HRE A XA 5C
TR TERI AN IER A0S SUHE i B 75 52 M 12 TR I R R AFAE AN IR A, Batzdorf [4]555
F T AT S 25 AR5 ST RO A RN, D IUHE A IE A B 2 ) AR L i R AR B BB R
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REA ST AT I PR SR o H Kim [5]55 A TURA R A BT S0HE i B2 AR B 88 AR AR 5 LRI RIS B 357 8. P
DA THI XS 2URE | AN TR ) s, R R AR AR R 97 297 BOE BE L UHE AP TE IS . BRIk, ASHF Foxt
IEHY 94 I 7E 2015 4 1 H ~2022 4F 12 H AR T 1L 5 B2 e SE AR AR S HE SRR T IMES S KB AR 2
B MR UM R AT B BB S A, SRR BT SIME R BE AN F 70 A BAFM C A, *=4
SRR S BT T IME R K BUEA G I RST80T LA

2. #RERE
2.1 —f&&#EH

IEEL 2015 4F 1 H~2022 4 12 A 7EF# LT 28 — BB B AR AN RER R G ST T THERE T KB AR TR
JTI 2 1 BB R B (>3 MTB) B, FANR—ARE, HEBRARNIAGA HAhIMEF A, BB
BHTHFAR, FRATEREEE. 0 04 BIUEH AT T RUBMESHT, PRALEEFE . MR, wfE. 5
AT JOA WA AR TR LGt it % 22 (P > 0.05), B AW HLPEGE 1).

Table 1. Age, gender, duration of disease, and preoperative JOA scores of the three groups of patients
1 ZHHEBEFHE. M. HIE. AKF1I0A HS

#H 51 A4l B4l cd P 1

e 61.38 +7.40 57.26 +10.21 59.12 +10.74 0.308

HEA(FI) 18/8 15/10 23/20 0.434

R AE(d) 13.5 (5.5, 39) 24 (12, 60) 24 (7, 60) 0.29

ARHT JOA PE43(51) 8.12+2.30 7 (6, 10) 8.6 +2.25 0.241
22. FR5EE

BRI R I B B EM, SB S 4R m w, FAA . SO TEVE BEOR B R, G TR,
MWEF AR R, V302 2/ 1 BREIELR AT, RIRVIFF R R T, B o= 2%
W, HAFRSETUEA, Bk LARBo . PER, VIR 2. 3 &30 7 M 1k b EEay, K
6 7 HRIEHIAL, H 3 BT A MIMERR O RN G R FAMR, MBS CTTHY , SRR A A AR
WM, N3 Z 7 MENR R B AR, BRAM, R L 1 om. K 3~3 7 IS %
BRAR B FEA R AP A MO R b E iR, o “RI” &%, WEMBERMS LG, &L
WEAIME L, BRI AR TE B A e R, ph e 1, T AR G R . BESE D, E RS
mE M, RE.

2.3. TR EHR

94 5 FE ARRFTATHILMAL X £e CT M MRI ZE528 5k s R AR LA X 26 B il
C2 NI CT FLMRMAERLE FAEP SR TRLR, 328 i R ¥ 9 A B M 30UAE Cobb #f1[6]. #R4 Cobb £
BN A 41(Cobb 1 > 20°)3L 25 5] . B #H(Cobb #f 10°~20°)3t 26 |41 C 4 (Cobb £ 0~10°)3L 43 fi;
M2 BEARGETB(CI~T)yFREGHIERE, MEEE WA IR E 2 [0 AT RS2 (J0OA) 7 GG %] .
RIGEBEERER = FRAEREEEZ T OZERTOMER - FARITMAAEZ 02 EHEHOMES
[7]; #EIIREWSE % = (RJ5 JOA W4 — KA JOA VE4)/(17 — AKHi JOA ¥¥43) x 100% [8].
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24. GitFAE

M. SPSS 27.0 Geit 84T Givt 2= 0 #r o

FFEIEBSAARTEE R LAX )RR, A LESRHRRE T Z 00, AFEESH AT ER
BER AL B (VU 23 6720 [M (P25, P75)13 s, 4LIA LRER A K-W H #6556 1A 585 I AR J5 JOA X
H BRI K TR R A R 0, P < 0.05 WA Giit 22 22 7

3. BR

SHEBEEAREEREMEER . KT JOA 4. ARJ5 JOA V145 JOA SRR LG % E 7P >
0.05) (# 2. % 3); MARJG JOA VEAME T ARHTA R MEP < 0.05), RFHHABIERE JOA MER
TR AR KK R (P > 0.05).

Table 2. Distance of backward displacement of C3~C7 spinal cord in three groups of patients

32 SHREE C3-CT BUWmEBIEE

20531 Af B4 CH4 P{H
C3 (mm) 1.04 +0.70 0.64 (0.28, 1.49) 0.77 (0.38, 1.15) 0.534
C4 (mm) 2.10 £ 1.07 1.45 (0.99, 1.98) 1.67 +0.97 0.114
C5 (mm) 2.30£1.25 1.78 +1.02 2.22+1.10 0.198
C6 (mm) 1.53 (1.14, 3.32) 1.99 +1.09 1.49 (1.24,1.92) 0.454
C7 (mm) 0.39 (0.01, 1.13) 0.01 (0, 0.24) 0.38 (0, 1.3) 0.143

Table 3. JOA scores and neurological function improvement rates in the three groups of patients at preoperative and final

follow-ups
e 3. ZHRBEARH RABEVET JOA T RMA RN ER
JOA P73 (73
A5 n o o) T 32 (%)
AH Py iviing

AN 26 8.12+2.30 12.69 £ 2.19 53.22 £16.42
B4 25 7 (6, 10) 13.08 + 2.22 57.30 £ 17.56
CH 43 8.60 +2.25 13 (11, 14) 50 (37.50, 63.64)
P{H 0.241 0.755 0.197

4. Wfig

BB S 1 O BN WL — R AT YRR AR, 2R th T U 52 2 8 S 2 s s, i
1 51 B P A RASARE A BV E SRR SR B . IS B D REMRAT[L], JaIUIE W]t R/ SR AR L S e, i
B NS R B E R, KRIINE Ak 038, BB AR — B2 B & AT TR T
9T, B BER G PR RE6]. BITITHES I R RIE AR N 2 5 BUR BB R SR 1A R TT 77 5
AT UL A J5 BRI ae, RSS2 5 7 Ja Al A SRS .

PAERZ #0235 [9] [101A08 “ Sz B ARG RSB AR ZEANIS], 75 ORI Y 52 B b B2
WIRTHR T, SBIFTIMEE Y R BOEARMER G T i, A BELETK T B1E R N B 5 54— 4 1) 5 FEA% A1 Sk ikt
AT 38, s A BERT T s MR 2 BPA BE A DIRE(K] 1) (BAESEBRIRIR AR, AT ELSAE AN
FEREE, REREREKEREG MRI TN ABE RS ER R W R A A ERIRCR[11] (K] 2), [FFe—t
[l A #2735 [5] [12]-[1514RAE A BT S50AE i FE AR J5 5 BEVR A B B O ANAHOG, XA ALAE “ S92 B %23
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Figure 1. A 71-year-old female patient with a preoperative cobb angle of 19.71°
E 171 S 8E, AT cobb AA 19.71°

(b)

Figure 2. A 54-year-old male patient with a preoperative cobb angle of 3.99°, both of whom underwent C3~C7 expansive
open-door laminoplasty, and the degree of anterior and posterior compression of the spinal cord was significantly reduced after
the operation, and the morphology of the spinal cord returned to normal

2.54 ZFMEE, AKFJcobb BA 3.99°, BEWT CI~C7 BHANEET AREAR, REESHIEZEREHRAE
B2, BRESRELESR

THbE AT T, E = AL FH AT AR IT T THEE KRB ARG, C3~CT B 2 MEH2,
HGE A = 4L E ARG H W BOT B BB Z R B4 A (P > 0.05) (WL 2), BIAESE SUME I 2
SAREERE AR AR BAI o, SCEBEAR S AR5 AR X, A ATy e a iR
PR ARRIX, XA 22 “IafE” B R X R X RS s A Bl I s i Y e it 3 5 A
IR B B, R A B SR O 5 R R R & S BB 1 e ¥R, (HR ARl K (] 58 5
BURE LR RIAME S A — 52 HOREIE . MR C5 MR A ARt Fl 2 HEERE 2 2IPHAS . BT LA G 806
il J 1% P e B 2 R U 5 S B SIS KR SR 5 MR REAN IS PR 45

AR SUHE i BEAS A — 22 H (16 N MR ST AR IZE A, MRYE “ S5% B, I R SUHE i 5
R ER I ORL, R R AIHKE A SRS, R tifefk = 4 fers LRk, Batzdorf
(4155 NIRRT FEA5 H R 00ME R 15 10 R B ol P2 L 0 R R i A S I AT R 5 i B S0 1
XM Ao Suda [17]5F M NSIHE jm B R Ef e > 13° M HE AN EVUTESUR B TR, R
T 2UHE i R A B RS IR R RCRAE, AEHEAT 5 B8 TR 5 I b ZEHEAT S9UME = T I s Bk i
H)d ik ; Sodeyama SE[18]:K 95 ] CSM i 70 NSMERT M 4H . R EH AL, Ja A S JEmIE4L, DU4H
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1] JOA B3GR I T WFE M ZE ST, BIRMAL 8% T )5 M T B AR G IT ARG+, AR T il B IR
A TIT BT IR T A5 AR — B, B0 h AR A R S A ThRE AR R IR 1 3 (s
TEARWE T, BT SRR A AT T AR R SOME B2 5 RN, Gort 5o it B A 2 Al R AR A
BHEARJG T JOA BB H TG 122 75 (P > 0.05) (W3 3), X 57T Suda F Sodeyama Fifv 2% # 15 H
250 — B o DRI ERATTS T 29UHE i AR B ) A3t m] DA J BT T THE RS 7 K OB R IX — &5 18 2 LU
IR, HAR S w2 D) e it 22 AR RCR AR B35

Kong %5 A\ [19]I\ A5 i J5 % 1) R B9 mT A2 U MERR ST A 5 B0 S8R AFIAR J5 I7 R s R 3%, T
Yoichiro Hatta &5 A\ [141383 % 73 7 HEAT 16 B AEMER DIBRARFN C3~CT7 15 Be i) V2 Jig % B T I HEAR DI BR AR 1)
PR 2H B 3 3R AT (R BEE FF 9T 5 I AR S5 B R B R 2 ThBE R T LA C5 T BEE B th 2 v 1 BUE e
JE R BE RS B R T B, AT BTG A 1) C5 19 BOA HE /S F2 I B AN JOA LS8 Z-AT IR ARG A0 #r, 4
RRIRWIE Z MM R, XTI E T RS MGE AN O R SR a2, 0 2 A
H S TEARIE, 75 MRI R IRATH AT DUE B A L 88 R 5 G5 B IR A M EIE S KB R R I E,
HILFH A DR R EISR . FULEHE B IEEMAR S s E s Z 0 —A RIFfads, 7ExT il
A E B BT I T THEE T KBUEAR G, BB E B & BRI ITEA S #4 DRe 2219 BIAH B 1 20E .

gE L RTIR, TEXTASIE] il RE (1) 22 1 BOE BE Y SR AR AT BT T T KMERR A S5 B TS 1
REAL BITHASCR, S0UHE i FEANEE I B3 AR P T IME R T KRB AR AR B, ARG JOA WM T
AKHT JOA V¥4 354 B R 142 =i (P < 0.05).

AHIE T R TR J0UME 5 R R AR, S BAEE A AT RRAAE — B R, SRR AR A —
SERIRMRYE, TELLS RS 75 Bk — By R AR E ST IR DT S, M1 S AR = R M 45 3

SE K

[1] lyer, A., Azad, T.D. and Tharin, S. (2016) Cervical Spondylotic Myelopathy. Clinical Spine Surgery: A Spine Publica-
tion, 29, 408-414. https://doi.org/10.1097/bsd.0000000000000397

[2] Hirabayashi, K., Watanabe, K., Wakano, K., Suzuki, N., Satomi, K. and Ishii, Y. (1983) Expansive Open-Door Lamino-
plasty for Cervical Spinal Stenotic Myelopathy. Spine, 8, 693-699.
https://doi.org/10.1097/00007632-198310000-00003

[3] Hirabayashi, K. and Satomi, K. (1988) Operative Procedure and Results of Expansive Open-Door Laminoplasty. Spine,
13, 870-876. https://doi.org/10.1097/00007632-198807000-00032

[4] Batzdorf, U. and Batzdorff, A. (1988) Analysis of Cervical Spine Curvature in Patients with Cervical Spondylosis. Neu-
rosurgery, 22, 827-836. https://doi.org/10.1227/00006123-198805000-00004

[5] Kim, S.W.,, Hai, D.M., Sundaram, S., Kim, Y.C., Park, M.S., Paik, S., et al. (2013) Is Cervical Lordosis Relevant in
Laminoplasty? The Spine Journal, 13, 914-921. https://doi.org/10.1016/j.spinee.2013.02.032

[6] xUfE=E, RS, &, % FRETIHHER 5 ST THEEY R RIEAE RE D) ek & KT 10500 B 2 2 87 ).
W E S TR A A, 2022, 37(7): 673-677.

[71 TR, T FuEE BE 555 B AL 2 AR X R[], B4 LU 9T, 2014, 18(13): 2037-2042.

[8] Fukui, M., Chiba, K., Kawakami, M., Kikuchi, S., Konno, S., Miyamoto, M., et al. (2007) Japanese Orthopaedic Asso-
ciation Cervical Myelopathy Evaluation Questionnaire (JOACMEQ): Part 2. Endorsement of the Alternative Item. Jour-
nal of Orthopaedic Science, 12, 241-248. https://doi.org/10.1007/s00776-007-1119-0

[9] Chen, Y., Chen, D., Wang, X., Guo, Y. and He, Z. (2007) C5 Palsy after Laminectomy and Posterior Cervical Fixation
for Ossification of Posterior Longitudinal Ligament. Journal of Spinal Disorders & Techniques, 20, 533-535.
https://doi.org/10.1097/bsd.0b013e318042b655

[10] Bk, A, TR, 5. SUHERD REIE 5 B & ARG BEHEE Y KRG ARG YT % 715 BOE B 5L S00HE R 1993 191 % HRL
BEFE[]. A EE 3, 2016, 29(3): 205-210.

[11] R4k, ximeds, XEZE, S5 AREGHUE M SHEEY R BOY AR G RE 5 12 E RI7 B0 ]. o EPE R
24 &, 2013, 23(7): 587-593.

DOI: 10.12677/jcpm.2025.41011 70 s RAN AL 122 2


https://doi.org/10.12677/jcpm.2025.41011
https://doi.org/10.1097/bsd.0000000000000397
https://doi.org/10.1097/00007632-198310000-00003
https://doi.org/10.1097/00007632-198807000-00032
https://doi.org/10.1227/00006123-198805000-00004
https://doi.org/10.1016/j.spinee.2013.02.032
https://doi.org/10.1007/s00776-007-1119-0
https://doi.org/10.1097/bsd.0b013e318042b655

e

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Xia, G., Tian, R., Xu, T., Li, H. and Zhang, X. (2011) Spinal Posterior Movement after Posterior Cervical Decompression
Surgery: Clinical Findings and Factors Affecting Postoperative Functional Recovery. Orthopedics, 34, €911-¢918.
https://doi.org/10.3928/01477447-20111021-03

T, T, BRIR, 5. 5 BOHERR U) BRI BR AT [E e 697 2 15 B R 5 B 5 B A K B4k R L 597
AR, P E B2 &, 2015, 25(4): 317-322.
Hatta, Y., Shiraishi, T., Hase, H., Yato, Y., Ueda, S., Mikami, Y., et al. (2005) Is Posterior Spinal Cord Shifting by

Extensive Posterior Decompression Clinically Significant for Multisegmental Cervical Spondylotic Myelopathy? Spine,
30, 2414-2419. https://doi.org/10.1097/01.brs.0000184751.80857.3¢

DU S I S HEE S R BB ARG B RERA KA 2 DI RER E IR R BT FC[D]: [ 22 s, Bifg: RN
R i 22 % P K77, 2023.

Orr, R.D. and Zdeblick, T.A. (1999) Cervical Spondylotic Myelopathy. Clinical Orthopaedics and Related Research,
359, 58-66. https://doi.org/10.1097/00003086-199902000-00007

Suda, K., Abumi, K., Ito, M., Shono, Y., Kaneda, K. and Fujiya, M. (2003) Local Kyphosis Reduces Surgical Outcomes
of Expansive Open-Door Laminoplasty for Cervical Spondylotic Myelopathy. Spine, 28, 1258-1262.
https://doi.org/10.1097/01.brs.0000065487.82469.d9

Sodeyama, T., Goto, S., Mochizuki, M., Takahashi, J. and Moriya, H. (1999) Effect of Decompression Enlargement
Laminoplasty for Posterior Shifting of the Spinal Cord. Spine, 24, Article 1527.
https://doi.org/10.1097/00007632-199908010-00005

Kong, Q., Zhang, L., Liu, L., Li, T., Gong, Q., Zeng, J., et al. (2011) Effect of the Decompressive Extent on the Magni-
tude of the Spinal Cord Shift after Expansive Open-Door Laminoplasty. Spine, 36, 1030-1036.
https://doi.org/10.1097/brs.0b013e3181e80507

DOI: 10.12677/jcpm.2025.41011 71 Il R PR = 2


https://doi.org/10.12677/jcpm.2025.41011
https://doi.org/10.3928/01477447-20111021-03
https://doi.org/10.1097/01.brs.0000184751.80857.3e
https://doi.org/10.1097/00003086-199902000-00007
https://doi.org/10.1097/01.brs.0000065487.82469.d9
https://doi.org/10.1097/00007632-199908010-00005
https://doi.org/10.1097/brs.0b013e3181e80507

	术前颈椎曲度与单开门椎管扩大成形术后临床疗效的相关性分析
	摘  要
	关键词
	Correlation Analysis between Preoperative Cervical Curvature and Clinical Outcomes after Expansive Open-Door Laminoplasty 
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 手术方法
	2.3. 评价指标
	2.4. 统计学处理

	3. 结果
	4. 讨论
	参考文献

