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A AR £ F A I FE L (P<0.05), G . HAMER T I MFRMMGN ELRE A ERR L, BLH 2ER
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Effects of cervical vertebrae degeneration on traumatic cervical cord injury HE Wei,QIAN Yu™,ZHANG Jun,XU Guo
~jian ,WENG Dong,ZHA O Xiao-feng,XIE Ming-hua. *Wenzhou Medical College ,Wenzhou 325000, Zhejiang , China
ABSTRACT Objective:To evaluate the effects of cervical vertebrae degeneration on traumatic cervical cord injury. Meth-
ods; From January 2009 to December 2010,24 patients with cervical cord injury without obvious fractures and dislocations
were treated with operation, and their data were retrospectively analyzed. Among them, 16 males and 8 females, aged from 46 to
70 years old with an average of 59.1 years. Patients were divided into light degeneration group(6 cases) ,moderate degeneration
group (10 cases) and severe degeneration group(8 cases) ,according to the preoperative degenerative degree of cervical verte-
brae. Preoperative neurological dysfunction and postoperative neurological recovery were compared according to the JOA
scores of Japanese Orthopaedic Society ; quality of life were evaluated according to SF-36 scale (36—item Short Form Health
Survey,SF-36). Results: All patients were followed up from 4 to 16 months with an average of 12 months. The JOA score of
light, moderate , severe degeneration group were 12.1+1.5,10.3+ 1.8,7.3+1.0, respectively ;and were respectively increased to
16.3+£1.0,15.3+1.4,13.0+2.3 at the 3 months after operation. Postoperative JOA score showed the improvement rate of mid-
long-term neurological level was light degeneration group (89.8% )> moderate degeneration group (76.6% )> severe degenera-
tion group (58.8% ). The results of preoperative SF—36 scale showed light degeneration group>moderate degeneration group>
severe degeneration group ;there was significant difference in comparison of two groups (P<0.05 ). Conclusion: Cervical de-
generation is an important pathologic basis and risk factor in traumatic cervical cord injury,and the degenerative degree will
directly influence the injury degree and prognosis of neurological function,the clinical relationship between them should be
sufficiently paid attention to.
KEYWORDS Cervical vertebrae;  Spinal cord injuries; Trauma; Degenerative diseases
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1.1 mRERE AL 24 41,58 16 6, 4 8 4 4F%
46~70 % V-3 59.1 %, BJE A . gE 12 6, %
WA YEAG (BT 3 m) 4% 4 1, EWyHinAs 3 1)
B 1 B, SR EBIG R B . B 1 5 25 R
TGS IR, SRR 17 ) A Sk T AR A 4
Hethi 4 BB IR, T Sk R B, 2 RS
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W 1 e s R AR 2 491, A5 LA W Ik 5 9], (HLEY
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1.2 gAbRHE OB IME L OFF A FREE Y 5
BEII07 ; QTCHHE BT ; AR FTHME X 26 .CT K&
MR A $E 78495 A A7 AN R R MEIR AR B,
L3 Jufiladl T EBNMEEZ RGN
MEIR AR BE (O PPAR AR, 28 BRI AR A PRkl i
X BB MERE JORAR AR /N BE 55 9 AT T AR A

FIHAT TIPAS, DIBUHER AL T IR A R
MIPE AR (GR 1), B iR A <6 433 IR
A5 6~8 43 MR AR >8 S E N EIRAY  KIE
AR ERAR 6 ], R AR 10 4], &
IRARAL 8 fl, 3 AE R BL G2 i 2
TGt E X (£ 2), wetEEwEii 3 #lh &It
AN INRERE AT 1 0] AsE e EREi i 21 1],
Horbr 13 iR A A LR GAE  Fi H AR B2
23 JOA PFArHRifER B2 AR #h 2e Dh Re i 4 )™ AR
JEE N R AR A > R AR A SRR AR AL, R
{EE R A 0] 4 (SF-36) S id 1 8 401 H (1 2 25
B VEA BB R BI A IE BR PR R A I R R A A
FEMRUR My 2 FE AR AR 2H > v B IR AR 21 > i R AR 20

1.4 UBRETR BEARHE X 2 CT ) MR fifx
AT L 2 0 T B BT AL S UM Bk . HESS /NI
PR e M) 58 el 4 | SiRE 52 ol | S K
F o MR R RIS, T U A AN [ R R A
MEFERINIR AR RN, WORTRIRR EE I HEE P72 11 1],
FERI N X ZMA R EHESE RRE <12 mm,
Pavlov [ (MER S HERR SRR Z 1) <0754 F7AE

R 1 ARBEREWHEFEGENR TR ERITLIRE

Tab.1 Evaluation of degeneration level according to preoperative imaging data
IREE R s R 073 15> 2%
HEE HRARAE >15 mm 12~15 mm <12 mm
Pavlov Lt =0.75 —_— <0.75
HE ] 15 H Jt BB L2 <3 mm = 3 mm HETBRH
W) R <1.5 mm 1.5~5 mm >5 mm
JEHBI S Teai AW LA B ekt LBk
BRI ¥ LAY sl L TR ik
iR >5.9 mm 3.4~5.9 mm <3.4 mm
MR AR e I White—Panjabi (=) — White— Panjabi 3 (+)?
At RS (B K Borden #)® D=7 mm 0<D {H<7 mm D .k

TE : OHE I FLE AR R FESUME 450 R A ik ; ®White— Panjabi (+) - W20 8l Iy 57 1 AH &R 1 BEEAA R 2% A BE 2 1 = 120805 KT B L 2 il =
3.5 mm YO FFAESHE TS BT P00 R Borden ¥ B8 Co HEMKHT 1N A 81, G AT B A1, A B PIASAHIE AL a 48, BEHEA HEMRHT 2%
W e 2k, ME a 283 ¢ Zedm™ ARk, E D (HY

Note; “The transverse diameter of foramen intervertebrae was measured on 45° oblique radiography of cervical vertebrae ®White— Panjabi (+) ; The sum of
angle of adjacent level cervical edge =12°or the horizontal displacement of adjacent level cervical edge =3.5 mm on dynamic radiographs of cervical

31 ®Reform Borden method ; The anterior upper edge of C, was set A point , the lower edge of C, was set B point , the two points was connected to

vertebrae!
be a line, all anterior edges of the cervical vertebra were connected to be ¢ line,the D value was set as the length of the vertical line from a line to the most
salient point on c line

x2 [ABRFRTE—MRIGRZTRLLR

Tab.2 Comparison of clinical data among three groups

N P (1)) F IR Z (i)
5 Bl AR (xes, %) [ 7 bYR e At B Y% Tl 453 45
REERTH 6 57.8+7.3 4 2 3 1 1 1 0
PEAERAEL 10 59.1+6.6 7 3 6 1 2 1 0
EERAA 8 60.146.5 5 3 3 2 1 1 1
46 1 F=0.241 x=0.113 X=3.333
P{H 0.788 0.937 0.912
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Tab.3 Imaging data of cervical degeneration among three groups(case)

a5 i i TR AR M 5 1 B B WREAIE B FUHE I
A Cis Cis Cse Cor C3a/Cis Cis/Css Cis/Csa/Csg TEIL B SR RTARN IR
BERAR 6 2 0 1 2 0 0 0 0 1 1 0 0 2 0
rhEE IR AR 10 4 1 2 1 0 1 1 0 4 3 3 2 5 1
HRAR A 8 5 0o 1 2 1 1 2 1 3 2 3 5 4 2

BRI R R 7 B, 7E MR AT WL Y
MEM 2Lt MERIBRAS S MR = B AR R,
BN Cou B 1B, Cos 3 4 1,Cs6 & S B,
Co7 4 11 ,Caq &I Cos # 21 ,Cos B I Cs6
36,Cas B Csa Jo Cs 68 1 11 (BLALYH FIARTTRAZ
2RI 1a-1c K& 2a-2c) , [N, 3246 B A 17
FEANIRIRE B A MEAA J5 2 8% i IR R85 4k 5 0
75 B (OPLL) /N B SR 2 3R P (3R 3) .
L5 JRIT ik ABEE BRI GR e g op
HIRYT, EEST IR DU TR, BUR AR B 2 K
P Ko B FFAE , P it ER e | 2 TEK
HLfR AL, T izl B s
iffy 1) B 0 s A 15 o AR S
ZYIREMG R, DR 4 A R
FARWEIRST . 24 B3 LART I
FEAEERlA AR SRR T 1 B R U A
M ] 452 HH R 30 R S 40 R 251 s e 7™
T Bl MR ABE (5 5 B B ARy
Bt RPISEME, HEE AR

THEAE % 3 4B F ARG 2 TIRE (JOA W47) |
A1 T (SF-36 3R ) R 7 250 i itk AT 4o i 224k
PR IFdE—25 ] LSD M SNK 2 EA7 MW Hedse, DA P<
0.05 hESHZEITFEX,
2 R

24 {9 B F RIS BE T, IR Ry 4~16 4~ H
12 H AU REV A 2D REPEM 25 R WL 4, AR
JE A ML RE A — e BERE, HAR 3 1H
WA TNRENCGE R IE IR AT (85.7%) > iR AR 4]
(74.6% ) > FEIB 25 4H (58.8%) , 3 AARIFIA G 3 4

T A 5K oM 1E MR 2R SR
HRERAT & IS A IR T
JE VIR (8 1)), 53 T LI
B4 MR $eR B A A T
B ORAME  WRRE A (4 1)
A S5 57 RIMRE S b, 75 BT
R MEEFE KR HRIIRE
HBIHSRYTY , ARG 6~20 d HiBE, -1
HBET ] AR )T 9.5 d, LR 5 T

RETG AR FFIR LA 1-2, 1 BH, P58 % FOEPUBTE JRA 2 d AR (FERSREY], AT JOA PE4Y 8 43)

! b @ f;ﬁ g7 9

1.6 MWEWHYSHE HJOATE
SRR ERT B EARE 1.3 1 H
H R D BRSNS LT TR, 5 4%
RHT JOA PEa kAT LI 4%
ARG 3 HMBER, M5 R=
[ GRIT IRV =R TS ) /. (17—
TRITRITESY) 1x100% , Rl i % i SF—
36 R T 8 R 454
BEARSG A TR,

1.7 Seifs#ab®e  H SPSS 13.5 4%

12, lb, 1c. 7kﬁﬁ X éﬁﬂﬂﬂﬁﬁ \CT\MR /T\ C2.3\C3.4\C4.5 ﬁlﬂﬁﬁ)ﬁf H"l ,Cz,s,C3,4 7J<32J§%U\
WA HLE A5 A0, MEMR TS 0 A I W, G, Cs MEARRTZR/ MR B H M B2 B B2
JEAEZR R BEAETE  1d,1e, 16 ARJS 1 RS X ZRIEMIALA RIS =2k CT F R
VRF G5 B AT 5 A7 B, MERATIT 288 A= B B S

Fig.1 Male,58 years old,numbness and weakness of four limbs for two days by falling (severe
degeneration group with preoperative JOA score was 9 scores) 1a,1b,1c. Preoperative lateral
X-ray film,CT and MRI scan showed intervertebral disk hernia at the level of C, 3,Cs4,Cy 5, liga-
ment longitudinale posterius had pachynsis and calcification at the level of C,3,C;4,the scle-
rotin of anterior edge of vertebral body was obviously hyperplastic, anterior edge of C,, C; verte-
bral body had small avulsion fracture with spinal stenosis, spinal cord compression and local
spinal cord 1d,1e,1f. Postoperative AP, lateral X-ray films and three-dimensional CT scan at
the 1 week showed the cage and internal fixation were placed in accurate position,the hyper-

plastic bone was reduced obviously
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Fig.2 Male,68 years old,numbness and weakness of four limbs for one day by falling (light
degeneration group, preoperative JOA score was 12 scores) 2a,2b,2c. Preoperative AP, later-
al X-ray films,and MRI scan showed the cervical spine curvature diminished,the sclerotin of
anterior edge of vertebral body in C4—C; was obviously hyperplastic, intervertebral disk hernia at
the level of Csg,Cs7,local spinal cord compression with patching-lamellar degeneration focus,
the intervertebral space height was normal and there was no obvious spinal canal stenosis  2d,
2e, 2f. Postoperative AP, lateral X-ray films and MRI scan at the 1 week showed the peptide cage

and internal fixation were placed in accurate position. The cervical vetebrae curvature was re-

stored , the spinal cord was not be compressed and deformed

H JOA W 2255 Gt 8 L (P<0.05) , i — H
LSD Kz SNK EHEAT I LR IR JG 3 S H e
DIREekas R U B R A 2 > R AR 2 >
HEERARH AT FUESR  SF-36 FE G L 8 NI
A 5 R W3R 5,3 4 IR) &0 H PE A BORHT
AT (P<0.05) , i#E—20 ] LSD bz SNK I 7EA 7P
O e A I AR 396 S R SRR Sy B B IR 7%
F4 BEBEFAEE JOA W5 (v+s,77)
Tab.4 Results of JOA scores among three gtoups brfore

and after operation(x=s,score)

B2 BH,5,68%  BGIEBIUBIRAZ S 1d ABE(RERZA, RET JOA W5
124%) 2a,2b,2c. RREGHHE X L IEMIAL A MR 7R S0HEAE: IS B, C—C, HEART % &
JRHELE | Cs.6.Cop MERIELIEH SRR BESZ IR ¥ BEBE 1R AR M AL HE 1] 50 5 1E &, 4
KULH BB 2d,2e,2f RJF 1 JEHikE X LLIEM A MR RERTE K P 2 o B, #ikE

il % (1) AR RE1HMH RE34MH
RERA 6 12.1£1.5 15.320.9 16.3£1.0
R AR 10 10.3£1.8 13.3+1.1 15.31.4
HERAH 8 73£1.0 11.4+1.2 13.0£2.3

RT3 4 H#, F=19.92, P<0.05; RJ5 3 40 Ak, F=7.51,P<0.05
Note ; Comparison of preoperative JOA score among three groups: F=19.92,
P <0.05 ; Comparison of postoperative JOA score among three groups:F'=
7.51,P<0.05

H>rp RS A > H IR AR I Ah
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1 il e RE A S
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il T BT B AL SR R A
B, 2 SRR MIY 23%10, Xf
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EPURE e PR 7 B R A T
ST B A NS A R AT (2 € Al <
FE R B I P 5 1 A (R
XSS PR LRI AR A R
AT AEAE W Sl 1) S00HE R A 1) S Al
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JI58 A7 AR 5 4 47 A8 TR B A SR A
N 90% A L J AT AL SUHEIR A7 1 24
A5 AL U R 5 A A
VRS PR B AR A HE RS I
IO VAR A0 A5 P 1 5 | AN I H AR
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Tab.5 Comparison of quality of life by SF-36 between preoperative and 3 months at postoperative among three groups

(%+s ,score)

5iH TR IRAR 2 (6 ) HEEIRARAL (10 f]) AR AR (8 )
AR ARJE31H AJF 34H ENif] AJF 34 H

HEPHIIRE (PF) 78.2+4.3 89.3+4.1 68.6+7.2 76.2+5.3 59.35.7 64.8 +4.6
P BE(RP) 79.5+6.5 84.5+4.8 70.9+7.8 4.7+5.5 59.1%4.5 67.9+4.1
ARAARFS (BP) 733423 78.746.0 62.7+7.1 70.2+7.7 49.6%5.4 60.8+5.2
SRR (GH) 74.3+3.4 77.5+7.2 63.3+6.4 70.7£6.6 57.3+4.3 61.8+2.8
KF1(VT) 75.7+3.4 79.245.2 61.3+4.7 69.8+6.3 52.4+4.6 63.127.4
1 &TIRE(SF) 78.0+6.3 83.1+3.1 62.1+3.8 72.4+2.8 55.04.1 66.9+3.0
1 IERE e (RE) 82.2+4.9 87.2+5.3 73.245.9 80.4+5.6 62.0+7.5 71.6+6.6
SO B (MH) 81.7£6.1 87.0+4.8 735454 78.4+6.5 64.6+5.0 68.5 3.6

T RT3 4140 H HAE . Fu=16.58, P<0.05; Fu=17.14, P<0.05; Fyy=29.85 P<0.05; Fiy=19.25,P<0.05; Fy=48.84,P<0.05; Fy=44.65,P<0.05;
Fu=18.07,P<0.05; Fui=16.76 ,P<0.05, RJF 3 14151 H A : Fu=45.78, P<0.05; Fru=19.66,P<0.05; Fiu=12.99,P<0.05; F=12.98 ,P<0.05; Fuu=

10.66,P<0.05; F4=53.78,P<0.05; Fy=12.20,P<0.05; F\;=21.20,P<0.05

Note ; Comparison of preoperative each item among three groups: Fix=16.58,P<0.05; Fyp=17.14,P<0.05; Fy=29.85 P<0.05;F;=19.25,P<0.05; Fy=
48.84,P<0.05; Fy=44.65,P<0.05; Fy:=18.07,P<0.05; F\;=16.76,P<0.05. Comparison of postoperative each item among three groups:FFy=45.78 , P<
0.05; Fp=19.66,P<0.05; Fiy=12.99,P<0.05; F=12.98,P<0.05; F\,=10.66,P<0.05; F4=53.78,P<0.05; Fy:=12.20,P<0.05;F\=21.20,P<0.05
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