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[(FZE] BH T SHE S B H 1L (ossification of posterior longitudinal ligament, OPLL) 5% S5 A [H] 4% 28 i &
I TC B B B8 A7 2006 B 401 47 16 T AR A T IR S H 28 ek A7k MU 4 BT 2017 4 1 1 ~2019 4 12 1 & #}
IR 9 TG B T A U BE R 00 00 28 FARIGYT BE I b 35 ) 3 A5 B A DL 1 OPLL 54 300AE ] 4% 28 H iR
HRMAATFFE o B 19 01, otk 16 B AR$EARET MRI K CT SR 55 S0 35 20 OPLL 41 (A 41 18 #1))
55 59U 1] 3 9 2 (B 41 17 1), R T 4R % Bk 3 JE e 32 22 5 (P>0.05) . T A T 334 SUHE 5 i HERE 1 K
WIEA , L EBALERE RATEARE 1)H .34 H .6 4 H M mJOA $F43 I ASIA 409, 35 IF L mJOA 743k
RN ASIA AU, R A AFARME A 95+12min, B 414 95+15min  (P>0.05) ;A 41 A i 1fin & 4
450+55ml, B 410 440+60ml(P>0.05) ; A 4143 Be i 18] 2k 10.5+1.3d,B 414 10.2+1.4d(P>0.05) ., bifi 1 301 /i) 1 41 7
HYREIEIRAE. A ARE ARE 1E RE3NHA ARE 6 H mJOA PF4353 1K 5.2+5.6 4 . 7.1+4.3
7% \8.6+3.7 4% 12.9+3.8 43 ,B AH 5 4 N 4.8+3.8 43 .6.7+4.1 4} [ 7.0£3.8 43 9.3+3.6 43, PI AR 22 S S H 2 7 L
(P>0.05), AJ5 1 JEPIH mJOA PF43 03 553514 16.2% 1 14.1% , ASIA 5 Fe e {4500k 1.2 45 F1 1.0 53, 4
BTG5 (P>0.05); ARJF 34 H mJOA P43 855 3 5301 26.5%F1 16.5% , ASIA 53 F k56 (8 431
2.3 53 F1 15 4y, AL A it 24 25 5 (P<0.05) ; R A 6 /S H mJOA 343 8035 % 5001 62.3%F1 33.6% , ASIA 43
G N 2.6 43 (1.8 43, B4 AT BidT 2% 22 5 (P<0.05) . &8« Jo BHER B KORHE A A 7 I e it o7 39
A BEG RE S AT W Ry Rk, HhAIF OPLL B M & T ek B e R e RIS 3 A RARJE 6 4 A Bl F
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Comparative study on the surgical effect of cervical OPLL and intervertebral disc herniation combined
with cervical spinal cord injury without fracture and dislocation//WANG Zhanchao, GU Yifei, CHEN
Yu, et al/Chinese Journal of Spine and Spinal Cord, 2022, 32(2): 97-103

[Abstract] Objectives: To investigate the clinical characteristics and surgical effects of ossification of posteri-
or longitudinal ligament(OPLL) of cervical spine and disc herniation combined with spinal cord injury without
fracture and dislocation. Methods: Retrospective analysis of patients with cervical spinal cord injury without
fracture and dislocation treated with posterior laminoplasty in our department from January 2017 to December
2019, 35 patients with cervical spinal cord injury without fracture and dislocation who were treated surgically
were selected for this study. There were 19 males and 16 females. According to the imaging characteristics
by MRI and CT, the patients were divided into cervical posterior longitudinal ligament ossification group
(group A, 18 cases) and cervical disc herniation group (group B, 17 cases). The mJOA score and itsimprove-
ment rate, as well as the ASIA score and ASIA score improvement value were recorded before operation, at
1 week, 3 months, and 6 months after operation. Results: In group A and group B respectively, the operation
time was 95+12min and 95+15min, the intraoperative blood loss was 450+55ml and 440+60ml, and the length
of hospital stay was 10.5+1.3d and 10.2+1.4d. The follow—up time nodes were 1 week, 3 months and more
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than 6 months after operation. There were no serious complications in both groups. At pre—operation, 1 week,
3 months, and 6 months after operation, the mJOA scores of group A were 5.2+5.6, 7.1x4.3, 8.6+3.7, and
12.9+3.8 respectively, and those in group B were 4.8+3.8, 6.7+4.1, 7.0£3.8, and 9.3+3.6 respectively. There
the mJOA scores
were 7.1+4.3 in group A and 6.7+4.1 in group B, and the improvement rates of mJOA scoreswere 16.2% and

was no significant difference between the two groups (P>0.05). One week after operation,

14.1% respectively, and the improvement values of ASIA were 1.2 and 1.0 respectively. There was no signifi-
the mJOA scores of group A

and the improvement rates of mJOA scores were 26.5% and 16.5%

cant difference between the two groups (P>0.05). At 3 months after operation,
and group B were 8.6+£3.7 and 7.0£3.8,
respectively, and the improvement values of ASIA were 2.3 and 1.5 respectively. There was significant differ-
ence between the two groups (P<0.05). At 6 months after operation, the mJOA scores of group A and group
B were 12.9+3.8 and 9.3+3.6 respectively. The improvement rates of mJOA scores were 62.3% and 33.6%
respectively, and the improvement values of ASIA scores were 2.6 and 1.8 respectively. There was significant
difference between the two groups(P<0.05). Conclusion: Posterior laminoplasty can achieve satisfactory results
in the treatment of cervical spinal cord injury without fracture and dislocation. The improvement of neurologi-
cal recovery in patients with cervical spinal cord injury combined with ossification of cervical posterior longi-
tudinal ligament is better than that patients who combined with cervical disc herniation at 3 and 6 months
after operation.

[Key words] Cervical spinal cord injury; Ossification of cervical posterior longitudinal ligament; Cervical disc

herniation; Laminoplasty
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BEAE 22l T HI 2 A, SUE BRI 1 & 24
A LTS, SR RER 5 Y SR O S0 A
rh e A8 T A, 22 3 PR D RE R RS 52 ) A
A B 25 Ao MO BE AT R DUEE Y S 4H 0, e
B 3 0 AL A A Ot R T A 2 AR S B
#Ei45 (spinal cord injury without radiographic
abnormality , SCIWORA ) , j&—F L8 & B HE 1 147 ,
M H 28 X 2 S CT A5 U 2 A A T S0 - 47 Ot
P55 R, KREZH SCIWORA B I dE il 7
Ttk e A B v S e RE S AR ), TR B 7 AR
B AR AR R R O T RN, B R AE
TE S B 32 TR A0 BEEER G0 22755 Bt Js 20
)4 H 4K (ossification of posterior vertebral longi-
tudinal ligament, OPLL) 5% 22 7 B SUHE ] 2 28 1),
TR R B R RS R SRR, R T
HO2Vh  EABESE rh s ) 2 B R b , — BUR A S
D 5 i A BE D451, SCHR A1 G 7 10 B O
FARIGIT BUEHEI 22 HA WS, S5
AR Y RBUE RBEA Y REE A ) 28
BRI, 2 LRI RYG 7 G B 3 i 37 5045 6451 43
(8 FHAR 0, 2835 X i HE OPLL AE ] 48 58
K SCIWORA SAER S il b &3, 4w
FARIPBAAE—EW S, AW T ARITHE R

BRI, FRATT S R B Al 0 & A SCTWORA 1
R AT TSR [R5

1 BRRERFE
1.1 — ¥R

[l B 4 B 2017 4F 1 H ~2019 4 12 A &R
Wik 1 SUE BE A5 8 e AN AR UE (1) A &
FHUEHE M 1 S5 5 5 (2) 32 T TC W I Al
ZRER 5 (3) A MR DU R s K 1 R i R A R/ 5
B B AT B FUE BE 5 5 ONE B D O A0
(4)%HE MRI 5% CT 7] LB G S00MEAE B AE 297 B
HUERE R, BURY R 5 R HE R BB R S
P 5 (5) T HMEA TR E B HiME CT AR T B
AR it C2~C7 HERE h s 28, Bl K-line PH %
H o HEBRBRE (1) 177 SRR B 47 108 A7 T8 S0 15 BE
AFRREH ; )G IFA LA E RGN

ey AR 35 ), Ko B 19 1], 4R 42~
68 %, T 56.4+7.6 % ; Lt 16 1, 4F i 46~69
% V¥ 58.246.4 % 4 BE MRI & CT 4%
R KB REEURY S £ 75 Bt OPLL # 40 A OPLL
(A 21,18 Bi]) 5 K 5 6 UK W o 2ol 245 BEAE
) 2 A A\ S (R 35 il 4l (B 21,17 191]) , P
2 [i) £ 3 P ) BAT W 3 A 22 S JC Ge it 2R B L (P>
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0.05) ., A3 (8 B PR AT T S00ME I A A 4 R U
AR, F AR R —F A AR,
1.2 FARIE

R = N L SR N VAT D e S 97 Nl o
TR SRS, BB I b OO R R, R
C3~C7 KN, o Wl i FEE LA vl 0 3 2 AL
A, F53 0 58 C3~CT7 RUIMAE M S Ml He ] 2% . #E4
] C3~C7 HEMR M e 5 FEAb P9 %% 2mm it & 4 B
IS B B S B 3R 2 B B A AR S T A DA ZE )
C3~C7 HEAR AN P22 FEAL P Zx 2mm {8 6 1 5 e
W 2 21 B B TR, O ful v 3 o i T R (R A
JBE 5 S B B T, 2mm E THE A B KT S B
JBT 5 VAT P A 5 AR A A S S DA A AR B %
H C3 A A Al Ah 2 S 1] il B I AfE A 5 2 Oy
8mm, fff [ 8 5 Arch MEM BIE R4 (584, L E)
i 7€ TFIT 5 C4~CT T THIH I HEAR 98 2 10mm , I
i FHAH R, Arch #EM BB 22 56 [ 2 717 4740 1k 1.
Tl AR BRER K vh e ) O 3B R 484, o OB
Fo BT A0S B ik RN 2R, TR R
ML TR IR K B2 IR ERRE IR T 3~
5d, RJE 72h WA 1 5] B AR BRI, RS
5~7d R R BEA T i R A A R IIATT
1.3 WEFEHR

BEBEVIIS ] >6 A o id sk P AL E AT &
AJE 1 347 .6 1 mJOA 314 S ASIA 43
RGN, THE mJOA P4 B3 4R ASIA 43 90K
HE , mJOA PF I3 BE R =R 5 mJOA W7r-ARHi
mJOA P¥43)/(18-ARHi mJOA ¥4 )x100% , ASIA
SRR A TR LR 1, KRG EE A 1T
ME X £k \CT K MRI ki ic 5% 9 41 8 3 A i T
0 BB B BE R0 Y BE Pavloy HMH VB BE RS
SRR T BRI A B AE o AR T B A R T B
(=N
1.4 Sitepab

K SPSS 19.0 K 4F XF B o 47 48 3 2% Ak
TR ves TR N SR R AT IR S

&1 ASIA HEUEHETE
Table 1 ASIA grading improvement score

B R (57) ASIAS 9k
Improvement score Asia classification change
1 A—B,B—C,C—D,D—E
2 A—C,B—D,C—E

3 A—D,B—E
4 A—E

Ko, g it24 0 A IR IE 25 20 A1, 4 1) b AR
SEREA ¢ K5, THECEORHI BLACR H ) R 5 5 P<
0.05 h2ZEFA G FE L,

2 H#R
ARG — GRS B TR ILER 2, A ALY
SR ) UL 1, R T T S Y BEAE

Pavlov HLIHZ R A G iT2% 8 X (P<0.05),A H1i7
HEE AR B A O, A AARTEBE S
5B LS B AR SO B AE Y 0.620.2,
B4k 1.220.3, MM ERAZRITFE X (P<
0.05), A 4RI B HE (5 5 0 B H B S
TS S TR L 85 S R b B o B8 T % L B
(B 2); 1M B 4L ART HBABE (5 5 ol As 3 4 B
T BUE R SO BE S  SUETE L R B A S
AR T G LR (& 3)

A YR ARTTE BE (S5 2R LBl 33.33%,
B 4 BB E RS 5 U H iRy 47.06% , 2% A G

x2 MABRE-—RABMEISEGEEH

Table 2 Comparison of general data between both

groups
A4 (n=18) B4 (n=17)
Group A Group B
£ Gender
5 Male 10 9
4 Female 8 8
RS (%) Age (years) 55+5.2 54.36.1%
AHT mJOA W43 (43) @
Preoperative mJOA score 32456 4.813.8
I 5 BB E () 6 9@
Signal changes
AR R0 55 B (n)
Spinal cord compression 3.2+0.5 2.2+1.1%
segments
ﬁ"%]ﬁjﬂ JIIJEQL Pavlov ﬁ 0.52+0.1 0.81i0.2(2\’
Mean Pavlov value
B At L R 2240.9%
yperintense segments
{55 MO AR B B .
Signal change/spinal cord 0.6+0.2 1.2+0.3%
compression segment ratio
iR H (d) ®
Length of hospital stay 10.5+1.3 10.2+1.4
SRR Bl (min) 9512 922157
peration time
1L B (ml) O
Blood loss 45055 440+60"
A 51 Bt (ml) 20540 2102457

Blood discharge

(DY A 4LILE P>0.05:@5 A 41 H 4 P<0.05
Note: (D Compared with group A, P>0.05; @ Compared with
group A, P<0.05
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T2 L (P<0.05) , A 4 583 M s RO B2 il 4% 3
i) AR EN ILAE 4 151 5 B 20 28 5 B s BT B il 4% iB
3 AR I R S ) T s S ST R
Fi AT BE FARYGF] P FARS ] AR i
it ARJE TR TG 2R 2 7 (P>0.05) . 4LE
TFART O T ARG, WHBRHE ARG TG
Wik (CS PR pRIE . SER R . PRSI R

SE, ARG EIE G 2722 57 (P>0.05)
PR BT mJOA P4 LA LGt 22 2 7 (P>

0.05, % 3); R J5 g e R B AR RIA 20, P4l
ARG 1 ARG 3MH ARG 64 H mJOA W4
AR ASIA G RABCE AR W 3, A B E AR
J& 18 mJOA P43k st 58 e ASIA 73 Gk (6 7%
LAl A o gt it 2% 22 5 (P>0.05) . ARG 3
A KA 6 4~ H mJOA ¥E43 K ASTA 73 2% i 3%
(HARfL 4 1] 22 57 Ge i 27 7 L (P<0.05) . Pi4LE
P2 Ty REE AR B, Y oK B I R

(i)

1 EETE,50 % OPLL fESUE BRI 0, 17 30HE )5 %
HEG T R BIE A (C3~C7)  ab ARHTHAEEM AL X 2 A
A ULSHE RS R A ed ARTTHE CT 1l WL C4~CT IR A
B OPLL e f AHISUHE MRT P-4 753 SUHE IR A7 K A 187 T
HREEBE VL gh ARJFE 1 RTUHEEM AL X £ al il
FEAE YRR i ARJE 6 A A FUHEEMAL X 2k v W9 [
TENLETCHAL MEEY RBUE L& R4

Figure 1 Male patient, 50 years old, OPLL with cervi-
cal spinal cord injury,  underwent posterior cervical
laminoplasty (C3-C7) a, b X-ray film of anteroposterior

and lateral position of cervical spine before operation

showed that the cervical spine sequence was good ¢, d Preoperative cervical CT showed that C4-C7 was a mixed OPLL
e, f Preoperative MRI of cervical spine showed obvious spinal cord compression in sagittal and cross—section of cervical
spine g, h Anteroposterior and lateral position X-ray films of cervical spine on the first day after operation showed that
the enlargement of spinal canal was satisfactory i, j Anteroposterior and lateral position films of cervical spine 6 months

after operation showed no displacement of the internal fixation and the spinal canal expansion in a good shape
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3.1 SCIWORATF-ARIF R 52w [K 2%

SCIWORA Hi Pang & Wilberger 7E 1982 4 £
SEHRIE R LI R FE M, SR F ARG TR
BB BB F R TR A AE 22 F 28,
PRI AR 25 57 32 B A LR 5 T (1) 3006 s 0 4
JFHRFH R ARERAS, B R IE Bl RS- T
(0 A6, 1T o FARROR 22 |, I F AR RUR
U5 (2) A2 15 A JER PR 45 JE Rl | IR 45

AN A S R A B 45 A 2K (3 )
I FARBHL, L3235 DA SR 47 5 il 5t
FHRSFIBIT TR BEK IR 5 FHAT T ARG IT X
LGIETESE /) =y Rt N T B W aE s SO (SR IC R
oK BT 22 119 2 A O BB A0 43 A T A T AR E
HEBRAR B T ARSE Sk 5 NS BF AR, ERA
TR 1] REARAT B4 (Y RS TS 147 (4)
ol R B, AU ) s S A R A ) R B K
2

32 D,

B2 BETN,68% IURMEMO B AR A D) ab ARFTHHEEMAL X 2R 78 BUHE 51 RAF ¢ ARETHIHE CT
RARAGL BB AT B Paviov 2800 HE d AR AT HUHE MRI -39 IR 7 HUHE 86 32 5 9] 18, 32 J5 1 Bl C2~C6, 1 B 5 17 5 ik
AR B3 B HE,60 %, SUER AL AR SUR RESL I (B A1) ab ARHTUMEEM AL X £k 778 SUE P SIFTE ¢
AR HTHUHE CT A5 W7 S HEE Pavlov S80I d A HTSUHE MRI - 45 S 4R A7 UL BUHE ] 458 Hh 19 Bl C3~C6, B iEME 5 g
0 RARGL C2~C6 - 1

Figure 2 A male patient, 68 years old, OPLL with cervical spinal cord injury a, b X-ray film of anteroposterior and

lateral position of cervical spine before operation showed that the cervical spine had a good sequence ¢ Measurement of
Pavlov parameters of cervical spine CT sagittal position and ossified segment before operation d Before operation, the
cervical spinal cord was obviously compressed in the sagittal position of cervical MRI, the compressed segment was
C2-C6, and the change of spinal cord high signal was not obvious Figure 3 A male patient, 60 years old, cervical
disc herniation with cervical spinal cord injury a, b X-ray film of anteroposterior and lateral position of cervical spine
before operation showed that the cervical spine sequence exists ¢ Preoperative CT cross section of cervical spine and
Pavlov parameter measurement of spinal canal d Plain MRI scan of cervical spine before operation showed that the

cervical disc herniation segment was C3-C6 in sagittal position, and the change range of spinal cord signal was C2-C6

in sagittal position
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32 fESUME OPLL 5 2 5 Be M 0] & %8 th i)
SCIWORA FAFil 5 2 5470 Hr

2 B OPLL B 300HE ] 8 58 T8 1A ME 45 Bk
7 2 — o 3UF B A 47 A8 I DL AR A DR S
B Z LT BRI R 5%, fEIRRE 5t
J& R R MR IRGE 2 Zh DI Re A, R 2T
BEA7 o I AR ME A A S BN B BB A AR RF
SR8 H 2 IR BUR SRR TR BUHESS B%
HEAS Y RBIE R ReA RS KHEE A, SZMEHE
AR, AR T SO R 7 A B U R AR AR
MERE AN 2 2 i 2B P92 | 2 [ N A Ry i
() UHE I AR Lz — 020 ABIF5E R B, [ RE 4 52
TG B Y KBOE RIGIT, G691 OPLL %
556 I SURE ] 48 28 H R SR R 5 )5 Pk A2
EfAAE—ENER, ZEFERINN OPLL BHEE
RE 5 A DI Re R B R BT & AR R, &
PR BEP 54 I OPLL i M 2% #h 25 T Rk ol 35
T HAREH G IFHIMER SRl B E, 2RHE
HEit2E X,

EFEINN, A9 OPLL & B BEi i 5 Ik 2

%3 HEEARE mJOA ES5 ASIA H R ERBR

Table 3 Improvemens of mJOA score and ASIA

grade after operation

A% (n=18) B4 (n=17)
Group A Group B
RfE 1A
1 week after operation
mJOA i¥43 (43) 0
mJOA score 7.1+4.3 6.7+4.1
A o9
mJOA L'| G335 (%) 16.2% 14.19
mJOA improvement rate
ASIA B @
ASIA improvement value 12 1.0
ARJE34H
3 months after operation
mJOA 153 (43) @
mJOA score 8.6+3.7 7.0+£3.8
B A 2% ®
mJOA H: 43l = }:(%) 26.5% 16.5%2
mJOA improvement rate
ASIA B H ®
ASIA improvement value 23 15
ENERROE!
6 months after operation
SEAN (4 N
mJOA ¥ 53 (5F) 12.93.8 9.343.6%
mJOA score
Sy 36 3% Py
mJOA ﬂ: J:}'EA( = 4“—(%) 62.3% 33.6%2
mJOA improvement rate
ASIA BGE(A 26 1.82

ASIA improvement value
D5 A 4L P>0.05:@15 A 41 H P<0.05
Note: (DCompared with group A, P>0.05; (2 Compared with
group A, P<0.05

T R 1 LR T 5 A 5 D [ BUER ) e
BEA O B R MUIEA G, OPLL 2RI A HEIR S
BERVE B AL ROHER BB 0, th T B iR
TEME AR JE B 454 L, AR IR B4 1 0 35 405 s 244
Jr R IR 1] A7 0 B8 B B AR/ IN 2R A 1Ak 0 A A
R AIERARA, B0 585 S &
AR HEERBR, 5691 21 B it ) &% 1
AHEG, T BE R 3 2 A28 % S0UHE (] 45 R
AR A2 2 2 S A, SO A A S 45
A7 Bk A ) XS 8% R A AR, R R I A2 T
SR SREL K B RE A R S B RS S
SO, B S BRI BRI K, X
Tl DA AR A5 RT R 5 16 IR JIT 28 B 1) M 26 T BB R A2
S AR D) REAK 5 R B TR G
3.3 CHEBE(E S SR R0 X

A G R B SRR TR T A AR R
B, BRSSO S B AR J5 & T BE R &
FRREFRN 2B G S B, 5 R SR M L
FUME BEHE 05 A8 3 B BEAS 5 0O R A R I
2 SRR 0 5 1 B B8 A5 20 AR 5 18 1 A
[i] 45 2 BT B0 B A 5 OB R B A R TR

5 S TR SAE 0 ME [R]85 M R R 2 iR AR
2 AR ] 28K BT e 300 6 T 8070 02 1 i 460 1)
BREE S A 2 o Rk e, H MRI T2 AUz 2
mE T U L B TUB BE B 05 2 B0 E S
MRI T2 JnAUAG A 56 5L Bk 18 Pk {5 5 el A, il
SRS B I LR R 5 T B

AW F, £277 B OPLL 48 3% i 24 B
AR A L 22T B S [ 25 28 4 AR S
SO MCETEE R, H T2 AU S S
AR N TR B RS L BRI
2 A B A S s S A R R AR TR R
TR Z MIAF eI R oe R, HUOBB6E(E 5 oo iy Bk
LKA E R . A HGE VARG S s 5 &
B2 D) RE R A T A AR SR (R £ ) 2 3
AR A AR 5 O 0 B /N 5 S B A0 F8 1Y
i 26 Ty BB R A RIS 2 7 A 2

B2, HUE BRI TS F B RO T R 2
W [F0) 1 5 A 40 7)) G K 2 A 4 0 s o [l
T 7855 B AR 2 R T AR 5 e A5 2 R
7 . ARG AR R AT LA T e S R R IR
Y7 X A b 22 Ty 8 11 B A2 A IE el /R T 2, 3RATT
NOZAE FE B B A BRI 5 45 R O BUE Ry (H 2
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