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& E HM AR5 %338 % (cervical posterior longitudinal ligament degeneration, CPLLD ) #9 %% % 2 # 5% ( cervical spon-
dylotic myelopathy , CSM) 9 16 R Z 9845 48, 75k A0 2013 421 A £ 2015 4 12 AW CSM E# M K 3 % — W B ERATF K%
95, Bk R A AR T A T A& 0 A6 AR ATAT R . A& 09 R B FAT T AR B R R & & R R AT UM ) R AT
# (neck disability index,NDI) (R3] B A& F#}3 4 (Japanese Orthopedic Association,JOA ) Zi M5 3F 2 . A BT & 95 AL 7 AL W& & (vis-
ual analogue scale, VAS) 3% 4~ A st Mt % % 4% 42 (space available for the cord, SAC) . % M 4k 4 4% 42 b A& ( diameter of sagittal canal
and vertebral body ratio,DSR) & 4&~5f CPLLD #=# A8 M2 5 A L, RO AMES LR AN 128 4] CSM &4, 3
% 53 5] 45+ CPLLD (CPLLD #1), 34 75 #) k&5 CPLLD (& CPLLD 20), & ## A M AZ 5 T # 49 4, &+ CPLLD 4
29 4] . & CPLLD 4120 4] ,CPLLD 45 A8 W13 5 B X X A % & T & CPLLD 41(x” =13.866,P =0.000) , 4-3f CPLLD # CSM %
H P51 ~60 % BA P& B R, A oA AR E ;55 AT CPLLD 29 =B 47 AT EARMA G R34 h C ~Co
B, AW CPLLD 4% %49 NDI & -F & CPLLD #1[ (46.57 £8.20)% ,(36.60 +7.01)% ,1 =1.783 ,P =0.000] , JOA i #2544
F % CPLLD #8[ (9.97 +1.41) 4, (12.60 £1.25) 4,6 = —3.247,P =0.000] ;2 40 % % KT 69 5% & VAS i b4k , £ 7 R4t %
BX[(5.47 £2.12)4,(5.44 £2.03) 4,1 =0.693,P =0.075] . @H B HIEH 4R, CPLLD A KA #HH SAC A= DSR 3. T
& CPLLD £8[ (4.17 +1.30) mm, (5.32 +1.34) mm, s = —1.327,P =0.000;0.70 +0.21,0.82 +0.23,: = -3.733,P =0.000],
CPLLD 2848 1 R ) M 53] % % 49 K 3T # A SAC F= DSR bedi, £ %53 Rt F &L [(4.21 £1.32) mm, (4. 12 £1.30) mm, ¢ =0. 149,
P =0.795;0.67 +0.15,0.75 +0.19,:=0.328,P =0.602] ; & CPLLD 4148 P < ) t£ 7] & % #5 K47 Zi# SAC #= DSR iz, £ % ¥ £
%t 3 EN[(5.36 £1.30)mm, (5.27 £1.39)mm, s =0. 187 ,P =0.753;0.81 £0.22,0.83 +0.23,:=0.739,P =0.072] , @s k%
ERYEREAE AL LR, CPLLD 2 M A 5 R K 248 (r, =0.317,P =0.000) ; SAC.DSR 3 5 JOA #i#y%iF
S EZEMA(r=0.321,P=0.000;r=0.795,P =0.000) 35 NDI 2 f48% (r= -0.309,P =0.000;r = —0.432,P =0.000),
518 :CSM & % 45t CPLLD, L #A 51 ~60 5% 2 L 35K T C, ~Cq T8 ;45F CPLLD #9 CSM & 3% 5 5 R A F AR L
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A study of clinical and imaging characteristics of cervical spondylotic myelopathy combined with cervical pos-
terior longitudinal ligament degeneration
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The First Affiliated Hospital of Zhengzhou University , Zhengzhou 450052 ,Henan , China

ABSTRACT Objective: To explore the clinical and imaging characteristics of cervical spondylotic myelopathy( CSM ) combined with cer-
vical posterior longitudinal ligament degeneration( CPLLD ). Methods: The medical records of patients who received surgical treatment for
CSM in The First Affiliated Hospital of Zhengzhou University from January 2013 to December 2015 and had complete clinical and imaging
data were selected for the study. The information about gender, age , height, body mass, preoperative neck disability index ( NDI) , preopera-
tive Japanese Orthopedic Association(JOA)CSM scores , preoperative pain visual analogue scale( VAS) scores, space available for the cord
(SAC) ,diameter of sagittal canal and vertebral body ratio( DSR) ,CPLLD and signal changes in cervical spinal cord were extracted from
medical records for analysis. Results: One hundred and twenty — eight patients were included in the study. CPLLD were found in 53 patients
(CPLLD group) and unfound in 75 patients( non-CPLLD group). The signal changes in cervical spinal cord were found in 49 patients, in
which 29 patients in CPLLD group and 20 patients in non-CPLLD group. The incidence rate of signal changes in cervical spinal cord was
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higher in CPLLD group compared to non-CPLLD group(y” =13.866,P =0.000). The majority of patients with CSM and CPLLD ranged in
age from 51 to 60 years and there was no significant difference in gender distribution. The CPLLD belonged to central type at 55 cervical
vertebral segments and asymmetrical type at 47 cervical vertebral segments and was commonly found at C4 — 6 segments. The preoperative
NDI was higher and the preoperative JOA CSM scores were lower in CPLLD group compared to non-CPLLD group (46. 57 +/- 8. 20 vs
36.60 +/-7.01% ,:=1.783,P =0.000;9.97 +/- 1. 41 vs 12. 60 +/= 1. 25 points,t = —3.247,P =0.000). There was no statistical
difference in preoperative pain VAS scores between the 2 groups(5.47 +/-2.12 vs 5.44 +/-2.03 points,t =0.693,P =0.075). The pre-
operative cervical SAC and DSR were smaller in CPLLD group compared to non-CPLLD group (4. 17 +/—1.30 vs 5.32 +/- 1. 34 mm,
t=-1.327,P=0.000;0.70 +/-0.21 vs 0.82 +/-0.23,1= -3.733,P =0.000) . There was no statistical difference in preoperative cer-
vical SAC and DSR between males and females in CPLLD group(4.21 +/-=1.32 vs 4.12 +/-=1.30 mm,z =0. 149,P =0.795;0.67 +/—
0.15 vs 0.75 +/-0.19,:=0.328,P =0. 602 ) . There was no statistical difference in preoperative cervical SAC and DSR between males and
females in non-CPLLD group(5.36 +/—1.30 vs 5.27 +/-1.39 mm,z =0. 187,P =0.753;0. 81 +/-0.22 vs 0.83 +/-0.23,:=0.739,P =
0.072). The results of correlation analysis of the relationship between clinical data and imaging data showed that CPLLD was positively cor-
related with signal changes in cervical spinal cord(r; =0.317,P =0.000) ; SAC and DSR were positively correlated with JOA CSM scores
(r=0.321,PV=0.000;r =0.795, P =0. 000 ) and were negatively correlated with NDI(r = - 0.309,P =0.000;r= -0.432,P =
0.000) . Conclusion : CSM often combines with CPLLD and often occurs at C4 —6 segments in persons aged from 51 to 60 years. More cer-
vical spinal degeneration,smaller DSR and SAC and poorer quality of life can be found in patients with CSM and CPLLD, and early surgical
intervention is recommended.

Keywords cervical vertebrae ;cervical spondylotic myelopathy ;cervical posterior longitudinal ligament degeneration

A6 AU 20 ME 5 ( cervical spondylotic myelopathy,
CSM) J2&: ShUHES R Hh d5c ™ B /Y S8, 7] 7™ 55 0 S5 Y
TAERUETG ", M 5 A 1B A4S (cervical poste-
rior longitudinal ligament degeneration, CPLLD ) J& 1§ %
HEJG BT B 53 6 A0 19 A B V&S Bem AR A Ak, %
TESESE CSM & 14 J B2 (R 38 2 — , 5 i 280 S A i
M R AR 52% T . CPLLD [ BEAE A A 4
I AL SR R e R AR Y ENAMEET
o BT FME IS DN B AL AE (ossification of the pos-
terior longitudinal ligament, OPLL ) #F 17 T ¥ A #f
g8 fHA 56 CPLLD WyBFFE 8 0. o T & OF
CPLLD iy CSM Hy il PR S SEAR R AL, FATTHEAT 17— I
[l ERPERT ST, PSSR T .

1 IERER

1.1 —faR 1EE2013 451 A %2015 48 12 A 1E
FRPH R 2727 — i I 1= B B BHE 2 T ARG T Y CSM. AR
B BITERLEAT ORI . a0 Ty R BE B R A B
T AR,

1.2 SR

1.2.1 CSMZWitnifE SR A CHHER #9201 2 18
AEFARIFLRILYL(2018) ) i CSM B Widmife ™ -
il AR -t B B4 U 8 10 T A9 R B, DAY B0z 3l
Witk RS K S e Ol 5 QSR E R A W
B2 RO T S RIERARST & s @BRIMILZE Sl 2%

REAL ARSI o5 O S R 0 B S PRI A
PE A A TAE 822 1 F A 220 55

1.2.2  CPLLD 2 WitrfE O KR AL MRI 1E
T2WI _EA] W% SE 2 AN DL EHEIAR S J7 e A7)0 5 B
AT 2 mm; QFiHE CT JARA B AR 4 d ] L
B2 2 AEUA EMEMR IS 7 I o R it 2 mm, £
SN PEBRER PR 533% 2V 5 ) 1k s QBRSPS 5
Fe VSRS R St I A HE A G T B SRR
1.2.3 SUHEHANGE SR eEnE  OFHER RN
MRI 7 T2WT |7 F bR e 3 e 1] 35 e 51) 28 456 m) O 3
A A Rk 2 LI VAR 1 5 £ 5 s QBUHE IR
£ MRI & TIWIL _E# B JiE 9] 5 5 57 28 G 7 [a] —
AT PEECAN PR R KR RS ARAE 55 s BRSPS 6 45 1
TE S BE

1.3 @AiRE OFFS CSM 2 libnifl; @152 %
B L RGO SEHE

1.4 HeBRdRAE  OBRTEA DUME TR sl s it
HEBATIALE s @& I 2UHE J=) T8 16 BRI & @5 I
VBT s @it BEAE I

PN 7

2.1 BARIREN DR 09 1 BT R b SR BOPE ) | AR
U By e A BT R SUHE L BE B A5 £ (neck disa-
bility index, NDI') UL R ETH AR E RS ( Japanese
Orthopedic Association, JOA ) Fi#E s ¥E 4 (17 43) 17,
AR BT A b #5481 38 (visual analogue scale, VAS)
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WA TEARHTEME MRT 1 IR S0 R ARAR
(space available for the cord, SAC) FIMEE HE (K 5 R 4%
H{E ( diameter of sagittal canal and vertebral body ratio,
DSR) . 7EARHISIHE MR F1 CT () 1E HRs iz 145 )
€ CPLLD [y 8d , BIE i) — J2 T B8 E R AE A S5 BE
h 3 S5y SRR R fa R s AT R 13 3 Sy rp e Al
HA i B, HG v Jey I R o e sl oL T 2200 1/3 2%
AEARES R LT AN 173 oA s

SAC SN HEE & IR £ (sagittal diameter of vertebral
canal, VC) 5 3 6 < IR 18 (sagittal diameter of spinal
cord,SC) AY2E{H, B SAC = VC - SC, VC HyfF—HEl
rh RV THE A F5 2% BAH I 1) B 1) 21 i % =2 ] ) e e
FRES A PR RS A0 NS R BCE AR, BR) 7KK J5 90
I I G B BRI RS Y d i R ey (&1 ) Ui —y
B2 Y g WP YEAE iZ T Beiy VO AR B G, ~ G
BT D R S BB S R VC fE, SC
R SHEA SR AR (] — ) - T 1) A RE I S5 2% 2 1) Y
FEES (& 1) 55 A VC {H, DSR 2y VC SHEfR
IR A% ((sagittal diameter of vertebral body, VD) [ kb,
{H, B DSR =VC/VD, VD JAHEMAH]T G 2 S ] i B
BB HHREIER VA, DL EEHER ] PACS
Version 5.0 FCFA & KL # T2 TR AHLIRAF
B EMR E AT

“ 9 N\ i }_
VDR IARSR ; VO A JARAR 5 SC B SRR
Bl HHLUIEREBEZGREGRNETE
®1 2ABHHIEREFHELAY

2.2 #ESit ] SPSS17. 0 GEit A4 AT B
GrHre 2 AR VR LI HLASR X KT, AR I
B AR NDILJOA FiMEG P4 0 VAS PF41
DSR \SAC Fy4L] LR T ¢ K, 2 40 PN A [R) 4 531
B DSR SAC AN HBH R ¢ £ %%, CPLLD F
S {555 MO A A M 3 A1k A Spearman ¢
4387, DSR (SAC 5 JOA NDI [ #H 54347 2K ] Pear-
son fHIAMHT. i /KifE @ =0.05,
3 & B
3.1 IGREIESTER i A 128 fi] CSM 23,
Hrfr 53 54 9 CPLLD (CPLLD 4) , Hi 4y 75 ik &
Jf CPLLD (J& CPLLD 4H) ., 2 4183 M H L 55k L
B, ESTHRITFEX(FR L) . BIFSHERENGES X
AR 49 5], Horp CPLLD 24 29 4] . Jt CPLLD 24 20 4],
CPLLD ZH #0665 5 MU & A= %25 T Jt CPLLD 4
(x* =13.866,P =0.000) , &3 CPLLD ffj CSM i %
H 51 ~60 % B E I s, 55 28 ] 2 25 1,
PEM A JCWI B 22 5 (3 2) 555 15 Bt CPLLD i rh
PR AT A5 B R AN (A0 B BN A W B 1) L 4F
REBOIHN €y ~ C B (3R 3) o AR CPLLD 2 {8 & 1)
NDI & F J& CPLLD #H, JOA i #E %5 ¥ 4> ik T &
CPLLD 4 ;2 4 B E AR FT IR VAS W ik, 2 5%
TG EX(FE4),
3.2 HEHIESWSER CPLLD 4 AR§HiHE SAC
F1 DSR #)/NFJC CPLLD 4 [ (4. 17 +1.30) mm,
(5.32£1.34)mm,t = — 1. 327, P =0. 000;0. 70 =
0.21,0.82 +0.23,1= -3.733,P =0.000], CPLLD
LA AN R3] 8 B AR i BUHE SAC A DSR LA,
BTG L [(4.21 £1.32) mm, (4. 12 =
1.30)mm,t =0.149,P =0.795; 0.67 +0.15,0.75 +
0.19,:=0.328,P =0.602 ] ; J& CPLLD 441 N A [l
I E AR T HiME SAC A1 DSR Fo#%, 22 S 041
2V [(5.36 £1.30) mm, (5.27 £1.39) mm, ¢ =
0.187,P =0.753;0. 81 £0.22,0.83 £0.23,¢ =
0.739,P=0.072 ], TEHMEHRILES K6,

- PeAch PERICH) K e P
(fi) i % (xzs,%) (x£s,cm) (x5.kg)
CPLLD #H 53 28 25 51.60 £13.18 169.30 £6.54 67.13 £10.48
Jc CPLLD 24 75 38 37 50.03 + 8.71 167.84 +6.56 68.29 + 9.17
Krse g it X2 =0.058 t=0.815 t=1.244 t=-0.655
P{E 0. 809 0.416 0.216 0.507

CPLLD ; A A iR A
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R2 S3GIEHTEEMAFETHEHRTHEREENEINRERSHT  F
. AW A s
P35 <30%  31-40% 41-50% S51-60%  61~70 % 570 % it
5 2(7% ) 4(14% ) 5(18% ) 10(36% ) 3(11%) 4(14% ) 28(100% )
B’y 2(8% ) 3(13%) 4(16% ) 9(36% ) 4(16% ) 3(13%) 25(100% )
A1t 4(7% ) 7(13% ) 9(17% ) 19(36% ) 7(13% ) 7(13% ) 53(100% )

K3 SDBEIEHATERHANTREEHERLIEFRBZNIEEIANTEELXEMBEETRSHE 1

257 Gy C, Cs Cs G, A1t
SE il 8(15% ) 15(27% ) 16(29% ) 11(20% ) 5(9%) 55(100% )
e 5 7Y 3(11%) 8(30% ) 7(26% ) 6(22%) 3(11%) 27(100% )
i 5 7 4(20%) 5(25%) 4(20% ) 4(20% ) 3(15% ) 20(100% )

it 15(15% ) 28(27% ) 27(26% ) 21(21%) 11(11%) 102(100% )

x4 2 AEWHIHERBE AR IGAIER

20 5] REARE (f) NDI(x ) JOA ZHERRPEA (% +5,4)) Y VAS P43 (x +5,41)
CPLLD 44 53 (46.57 +8.20) % 9.97 +1.41 5.47 £2.12
JG CPLLD 21 75 (36.60 £7.01) % 12.60 +1.25 5.44 £2.03
14 1.783 -3.247 0.693
Py 0.000 0.000 0.075
CPLLD : M J5 P07 I AF ; NDL: FiHE DI BEREAFHE 5 JOA  H AR Bl 2425 s VAS U AR 0L 7
£S5 CPLLD AZEARBFTHENHEXRENMEEEELIRZILE
N . A RHER KR4 (mm) HEBFHEIR JOIRAZ UM
B BEACR () = =
® iy L &
C, 53 4.13+1.34 4.02 +0.97 0.64 +0.12 0.72 £0.21
C, 53 4.52+1.45 4.23 +1.33 0.67 +0.17 0.73 £0.23
C, 53 4.23+1.23 4.14+1.12 0.69 +0.16 0.79 +0. 19
Cq 53 4.34 +0.88 4.32+1.19 0.65+0. 14 0.75 £0.20
C, 53 4.11+1.33 3.94+1.22 0.63 +0.11 0.76 +0. 18
CPLLD : #iHE J5 YA B A8
F*6 7 CPLLD AREARFTERHERRENHESHEAXRELE
e . A RHER SRR (mm) ME B HER SRR HOfE
B FEACEE () - =
7 & 7 &
C, 75 6.10 =1.04 6.05+1.09 0.78 +0.23 0.81+0.22
C, 75 5.62£1.25 5.43 +1.54 0.82+0.21 0.80 £0.20
C, 75 5.24 £1.09 5.22+1.11 0.84 +0.25 0.85+0.26
Ce 75 5.31«1. 14 5.24+1.13 0.80+0.22 0.84 +0.23
C, 75 5.04 £1.07 4.91+1.15 0.79 0. 21 0.82 +0.22
CPLLD . £iHE 5 9\ B 1B A8

3.3

EARBEMZEGHEENEXIEIFER

I, % 4 R A0ME D B A R A AR AT

CPLLD F3iH 6 N {5 5 o 28 S IEAH G (r, = 0. 317,
P =0.000) ;SAC I DSR #4 5 JOA Fikk s P-4 5 IEAH
F(r=0.321,P =0.000;r =0.795,P =0.000) , 5
NDI £ F A3 (r= —0.309,P =0.000;r = —0. 432,
P =0.000) .
4 iF it

SHUHE S5 NI HE A A 4 4 S0 A e 1 1 R TR
R —  JRAHIE FUME R o T 2 A, BE 6% BRI A A

CPLLD 248 #iHE 5 P\ )47 1R 28 J5 9 55 i 34 A e
JE AL ALY Hif OPLL J& CPLLD 1% 51
HERR AL L TS O A 4 A JEE
ToEe & e X R L ICRR AR, Jo )45 1 A=
N JEEBsf 7 %8 B B 1 LR )y L 2L i Ak i Ja 9\
s Z 6], BEHE CT K MRI b o] 30 N HEIR J5 7
FoEZRBRRFES Y ARLGE X 4 .CT
J¢ MRI f 2554, &30 CPLLD 7EAC4H CSM B i
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KRN 41, 4% | 50T B g RS Y

CSM [y 2 93 FHE At J2 00AE [ 2 () AR A T PRl AR, AR
5 R JR B 4544 1 4k & iR A8, $27R CSM 5 CPLLLD )
KA REEA A BARPLRIA fr it — 209, 4
i CSM RAEMEZH R, A5 & JF CPLLD
) CSM i35 51 ~60 % B 5 Wil i, iX AT g S
I AR 0 B AR A N A W A A R, R B i B
2 RBIE 60 % L) | CSM 3 19 CPLLD )
KA B RRA, I Bl AR 0% 10 3 KR R R RS E K
-, GREERF ISR AR Y X ARk 60 % Lk
CSM H 35T 2 1 sl it 77 B 5 SiHE IR AR W 22 A K
AW CSM & 1Y CPLLD D) rp g B 22 UL, 4 B s
N Cy ~Cq, 5 CSM LT3R A —3 7 HLR R AT fig
SEALHRL S STHE iz B3 5 T Bl B ORI T B,
JERUHE R 8 R A, PRI T 25 5 s HeaB s 1

AWF 5% CPLLD 41 f#) NDI 45 % B & & + G
CPLLD 41,1 JOA ¥43 18 AKX FJC CPLLD 4, X
AT S Bl T CSM & 3F CPLLD B ] Rt i 35 A= 1 It
S B R, SAE MRI T2WI 45 46 5 15 5 8
1 05 B8 28 Pk, 2 B RS 18 2 R R R
P28 OKRFST H CPLLD 41 24 BE A T 1y % 1E 3R
WS & FJ6 CPLLD 4, H. 34 848 4 fl CPLLD £
IEAASG . SRR ST G P K, A R A B ™ B, X
Al RE L B ARG I B R R R R . R,
FATHIW CSM 35 5 FF CPLLD B i B3 R 17t
DA B 1) AR i

CSM (8 SMEME R I TE 25 DL R HEAS 0 IRAE B i
TARIREFEI 23 R A AR 52 W AE A N AR, 4k Hh 2R
FARL AR AAE" 72 CSM 4 9 CPLLD i, HE 4%
HITE A LA BMERS JAMRAE B RE R AR S5 IR & B AR
Az, CPLLD 4 £ # 19 SAC, DSR ¥ 0 & /N F &
CPLLD 4, [AB} A58 & B, DSR [ SAC #5 JOA
FUHERT PE4 52 IEARDG , Horpr DSR 5 JOA Bt IE41
AHOCIETE 55 DSR (SAC ¥4 5 NDI 2 fAH ¢, Horp DSR
55 NDI AR &, X KRBT, DSR il SAC $475% i
BB AT A — & M H R B X CSM 4 3 CPLLD
i, 5% A DSR A% DR H1f%) Pavlov ratio TEA45 48 X}
S AETE BT R, A e i) R AR ; CPLLD [ 3%
DSR B2 FRE, 3238 A AR R Y 5 i R & A i
b ATy S O AR T T, T LAVITBR

AT LSRR, CSM 35 % A JF CPLLD,
HLL5L~60 B HEZ I, I RETF C, ~Co B B9
CPLLD ff CSM (8 W 45 %) J HE 5 628 1 L DSR Fl

SAC /N R AR A B 22 SR TR
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