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Analysis of correlation between the cervical spinal cord compression and the change of cervical intervertebral disc
space, curvature of cervical vertebrae XU Jin-hai,MO Wen ,YE Jie , MA Jun-ming, WAN Hong-bo,TONG Zheng-yi , XU
Hua. Department of Orthopaedics and Traumatology ,the Affiliated Longhua Hospital of Shanghai,University of Traditional
Chinese Medicine ,Shanghai 200032, China

ABSTRACT Objective:To discuss the correlation between the degree of cervical spinal cord compression and gender, age,
height of intervertebral space and the abnormality curvature of cervical vertebrae. The multivariable linear regression was used
to build the prediction model of cervical spinal cord compression. Methods: One hundred and twenty patients with cervical
spondylosis were divided into 4 groups according to the degree of spinal cord compression. To measure the sagittal diameter of
spinal cord(a) and medulla-pons junction(M) in MRI individually,and then calculate the ratio of a/M;according to the ratio
to evaluate the degree of cervical spinal cord compression. In X-ray films to measure the height and angle of intervertebral
space, curvature of cervical vertebrae (according to Borden’s method and double line method of C,; Cobb angle to abtain data
of curvature of cervical vertebrae). To performe linear regression and multiple linear regression to analyze the correlation above
the data and build the prediction model of cervical spinal cord compression. Results; (D With the exacerbation of cervical
spinal cord compression, all measured data gradually decreased; there was significant difference in the anterior height and an-
gle of intervertebral space, the ratio of a/M between any two groups (P<0.05).@2)The ratio of a/M showed positive corrrelation
with the anterior height of intervertebral space (R=0.296,P<0.001)and the curvature of cervical vertebrae (arc to chord dis-
tance, R =0.241,P<0.001) ,but showed negative corrrelation with the proportion of cervical spinal cord compression (R=-
0.821,P<0.001); Borden’s method (arc to chord distance) showed positive correlation with the double line method of C,_;
Cobb angle (R=0.840,P<0.001). @)The predictive equation of the ratio of a/M by multiple linear regression was obtained , and
the F=8.959,R=0.434,P<0.001,in which the age,the anterior height of intervertebral space and the curvature of cervical ver-
tebrae were risk factors of cervical spinal cord compression. Conclusion: The ratio of a/M can be a standard to evaluate degree

of cervical spinal cord compression;the changes of the height of intervertebral disc,curvature of cervical vertebrae in X-ray
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films maybe have values to predict the degree of cervical spinal cord compression.
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Fig.1 Measurement of the sagittal diameters of spinal cord (a) and
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Fig.2 Measuring methods of curvature of cervical vertebrae 2a. Dia-
gram of Borden’s method ; draw a line A from the upper posterior margin of
dentoid process of axis to C; vertebral body,draw a line B along posterior
margin of C,_; vertebral body,and draw a line C in windest distance be-
tween line A and line B. The line C is arc to chord distance  2b. Diagram
of double line method of C,; Cobb angle : angle between lower margin of C,

and C; centrum line is the radian value of cervical vertebra
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Fig.3 Analysis of correlation among the measured values 3a. Positive correlation between the ratio of a/M and the anterior height of intervertebral

space 3b. Positive correlation between the ratio of a/M and the arc to chord distance 3c. Negative correlation between the ratio of a/M and the propor-

tion of cervical spinal cord compression  3d. Positive correlation between arc to chord distance and the C,; Cobb angle

52 A R U It 22 3 I Ry 25 M ST
ERE (ST ST Bl N E sl b E il Bor-
den’s TR FH B IRB% 5 AT RECHIT 8 th 2 A5 1B 5 5
ANBE ST BL AR 17;C, 5 Cobb 1 MU 5 g
RECTAN SHER A EE RN, AR5 Bt S0HE
JERZERE R A WG i s MEAR I 21 V)4 e fR v 2
M BB e A e I A,
FESERR TAEH, i R L TR SR FH 2 AW vk AR G
B i SR S BRI T LR S A
it E LS L

3.2 a/M WAETE AN B0 B8 52 AR B i /R H
FUABEIE SR LG R R B VIAG, P25
FEULSRAIEA T T IFSY , X S0 R A A AR R A A
R it 2 22 DL ARGE B2 (B & 07 vk Fe A 2 8K
PR HEFEIT XL AR, SO TR IR, i
ATF TR HIEARM 2P R R . SR BER JRAE
AR TT, BE B R WA BEAEAHER ARAS , Tierney

AR OV 5 B[] — 1 B B8 < IR AR PR SRR 1)
FUAELEE Pavolo {EL(ZTUAEMIN. AL | ] — 5 BeAfEAE Rk
FERHER SRR A AR ) T 4 S st i 1 1 3
FRRE , J2: B A B0 AE P28 A2 Wk Bl , D I p 4
T 3 A (] BRI AA K ST 23 S A 7 B R R A R
BHBRMREIE | NG BES AR FIHERE A 3L
JARAE LUAE AT AR A PPN 20U BB 48 (1) B AR E . T
Twasaki Z¢U2I7EPEAL SUME f5 ™ W TE T AT ST H
F a/M HAEAE R PEA B 8632 e Fe BE B As o, DA
= M EEAFUW S ST RS S E/N T
0.30 B A] VB A S0HE J5 1™ R A BE 4 10 fa B b
TN E AR T Logistic [FIH4MHT45 5 W78 a/M
FOAE -5 A RS 32 e ACE R 1 R B UM G, 1%
M <0.338 B, SRR SESEP 3 O B, AR
FEHIE F NS 6 2 IR A 5475 I — SiE B 52 LAk 9 fR
1 (a/M) fHAR /D 3Z B R 22 S I 2 ), RE S AR 47 F
WM EEBEZE SR 2 BUE PRSI R IEAS S



A 2012 4E 9 AEE 25 5459 #H China J Orthop Trauma,Sep.2012, Vol.25,No.9 +719 -

REBA I R AR 2 — 4 FEASRIR A5 T, i T
A9 B0 6 2 T ™ B e AU A e, IS RO A
BESARAR FIHE S A BRI ET 1, JF HHER
FEBEIE A2 & AR AR H A A R, PRI b2
N a/M HAEDRITAL A B8 AR, 15
WL R IR, a/M HAE S5 FUABE 2 572 B A TR 47
FFSEME (R=-0.821); TEARAEFH , a/M FLIE/N T
0.38 BHEBEZIE( 1 B2 ) bR, i 24 A/ T
0.30 I}, AIVE B st 4 e A s ( TERZ ),
SUAEMF A a/M HAB RESSVE J T4 505 B
Z AR PR UE

3.3 HUEBEZE SHEMB UM AR OE R

ARAFFE IR X £6H1 MRI S48 e WLEE &2 PR, it
) 25 TR 118 1 3 25 b ) B[] B i e A A
ST 5505 ) Na o= R WA NS = sy Sk A Sl = AT =
T MEE AL WA B2 e i)™=, 1fi 20
JEE 133K o A A SN B 22 110 T ) A B8 28 ME A R [
0 MENR B — AR AR Y e SRS B2 N
Q|3 A Y B N B e K T N el m e el
5 EME M AT B UIAR G, DR oA il B A AR
fb—E R I R et s AR T RE 1 AR 1k 5 A I
PRIGTT AN TP AR5 535 2000 [0 AT 1 B AR 1 5 11 g
FFFRARSE IR T et M il R 2 il PR
IR REI AR TS, DN IS T S00AE i 3 5 35
BREZEZ B EY E R,

T Ao UHE X 2R A A DI FE AR K ARRE IR SR
KT £ SR 6 2 HE ™ B R R I R R
a0 S 3 X BHE X 2
M FE bR A B2 R AR T 2 b B 1S
T —MAEEFEE N Z LT, (L
[R] 5 22 XS 255 5 57 i e A A 2 i ) PR R A 4
W AE AT B AAT: e B AN SUME M B, PRt 38 2ok 7 S0
X £ F L S R B DUk il R R AR LS A R
FIAFIE 32 FH a/M HCAEL ARG T30 7 72, %o S0 6 32 TR
B2 B T A — a2 B P AL

FER TR s e, T DR AR
S RO —2, T /DA SN S H AR e R
R EERRKWIRS ST w o S5 R S LA
Fr KA WS HEARRR E PR 0 8l ) AT, B
Sk BV SR R S, AT AT 5 T A A ] R
7S 54 HEM]FLASTE AE RS R i/ 4F 7 3
HE il RE S R 2404 JC IR S ME ] SR AR OB B8 7 e
FI, ARWFFEH HIHE MRI oA B 2 TR
S AR AE 55 % UL b WA A IE S 2 AE R 55
M RE S S A2 R 2 B DA e

AHFFEBATAE—LEAR L, X T3040 200k ph i 2

ZAMRNRE, Sz H Borden's JREZHHIES C,y

Cobb A1 AU ARAN RE AN I S W STTHE A BE A9 R/, i

LTI T VEANAE 5 A B B Sz R AUAE iy 2 FL5

T 5 AT, S0HE MRT 0] 2 f AR R PR E I 2 %) 55

GRTHT A% 1y b JMRTET, B LA ) 266 0 (BT —

SEDRZE , (HXT IR (a/ M ED) R BRI a/M

{ELABRS P et S90F B TR SE FE 1 5 (5 a/M (-5 SUHER

A RAEIR B RO AHSCHE AT, RETSAE S A

A RAEIR PR PN TR R, LA b BRI AR AR

i a/M fEIG SRR RN, A Rt — 2P

Sk

[1] Miyazaki M, Hymanson HJ,Morshita Y, et al. Kinematic analysis of
the relationship between sagittal alignment and disc degeneration in
the cervical spine[J]. Spine,2008,33(23) ;870-876.

[2] Nagata K,Kiyonaga K,Ohashi T,et al. Clinical value of magnetic
resonance imaging for cervical myelopathy[J]. Spine, 1990, 15(11) .
1088-1096.

[3] Borden AG,Rechtman AM,Gershon-Cohen J. The normal cervical
lordosis[ J]. Radiology, 1960, 74 ; 806-809.

[4] Harrison DE,Harrison DD, Cailliet R, et al. Cobb method or Harri-
son posterior tangent method;which to choose for lateral cervical
radiographic analysis[ ] ]. Spine,2000,25(16) ;2072-2078.

(5] TREIA A EDE, 50, 55 BUMEA: BH L S 5 X 0 A 1

FHf 0 BB SE () ). 7 [ R 403, 2010, 23(10) : 746-749.
Zhang MC,Shi YY, Wang X, et al. Case control study on the associ-
ation between abnormality curvature of cervical spine and patho-
genesy of cervical spondylosis[J]. Zhongguo Gu Shang/China J Or-
thop Trauma,2010,23(10) : 746-749. Chinese with abstract in Eng-
lish.

(6] FEBW], BTN, Mifer: | 45 THE ML A A 20 A i PR 2 S
[J). 58 R K2R, 1997, 18(6) : 544-546.

Cheng LM, Jia LS,Chen XS, et al. Measurement of cervical spinal
curvation by computer and its clinical research[J]. Di Er Jun Yi Da
Xue Xue Bao, 1997,18(6) ; 544-546. Chinese.

(7] X0, Sz A 2t B2 S R ST I A0 X ek B[], B
E K25 54, 2007,9(4) : 109-110.

Liu J. Pure cervical abnormalities is physiological curvature of cer-
vical spondylosis early X-ray performance[J]. Zhongguo Yi Yao Dao
Bao,2007,9(4):109-110. Chinese.

(8] EFAE LRk, KM, 5. MRISZAQ AR HLAH 5 B 20 Sk
WRZIRIDC R MG IRRIFFE )], R B EA4RR, 2007,30(1) - 18-
20.

Xia JJ,Guan GF,Zhang W ,et al. Relationship between cervical
spondylotic myelopathy and cross-sectional area ratio of the cervical
[J]. Zhongguo Yi Shi Jin Xiu Za Zhi,2007,30(1) ; 18-20. Chinese.

[9] W5, X, 0], 5. SUF B8 AT SRS A TR E R

MR f S FLA R ()], AR RS 244, 2008, 14(4) :519-
521.
Chang DY ,Wang P,Yi HM, et al. The ratio of cervical spinal cord
volume and cervical spinal canal volume measured on MRI and it’s
value[J]. Tian Jin Yi Ke Da Xue Xue Bao,2008,14(4):519-521.
Chinese.

[10] Tierney RT,Maldjian C,Mattacola CG, et al. Cervical spine steno-



<720 -

[11]

[12]

[13]

[14]

[15]

Z2— ZH

7,155

AN L AW N =

7.

FEEA 2012 4 9 A5 25 5459 # China J Orthop Trauma, Sep.2012, Vol.25,No.9

sis measures in normal subjects[ J |. J Athl Train,2002,37(2) : 190-
193.

TG, AN, RS , . MR A 7] 55 180 R (R ST 16
o UA B 22 5 00 UL ()], P AR TR R SRR
2008,12(17) :3273-3276.

Fang JH,Jia LS,Zhou XH, et al. Diameters of cervical spinal cord
at disc versus vertebral planes ; MRI measurement [ J ]. Zhongguo Zu
Zhi Gong Cheng Yan Jiu Yu Lin Chuang Kang Fu,2008,12(17):
3273-3276. Chinese.

Iwasaki M, Yamamoto T,Miyauchi A, et al. Cervical kyphosis:
predictive factors for progression of kyphosis and myelopathy [J].
Spine,2002,27(13):1419-1425.

TR, VAR, 330, 4. U IR AR AR e
Sl AR R B AR SCPEWESE (D], v B A A B2 7, 2009, 19
(8):601-604.

Fang JH,Zhou XH,Yuan W,et al. Correlation between clinical
symptom and radiological measurement for cervical kyphosis [J].
Zhongguo Ji Zhu Ji Sui Za Zhi, 2009, 19(8) :601-604. Chinese.
TimER BT, VR A TR R NSV BE IR MRI I
[J]. hHeAIMRH2RE , 2008, 46(21) : 1642-1644.

Fang JH,Jia LS,Zhou XH, et al. Sagittal diameters measurements
on MR of the cervical spinal cord in normal subjects[J]. Zhonghua
Wai Ke Za Zhi,2008,46(21) : 1642-1644. Chinese.

skAR], B, Ty, & RE R RITT A BOEARXIAR S
o e R D ST Y 5 D ) 4 08 BRI (D). b A

(RESHYZRE 2013 £8 S ETEFREL :

CRER ) RGAET K HEH M4 ARH 105 5 RIS F | I 3% B2 31 )> (MEDLINE) i 4 (B2 SCHf)
EMBASE) \WHO PR X (BE2£%5 1) (WPRIM) 38 E 12 SO (CA) 47 [ bR 3 44 BB PRI, . % 2011 AR L4 )
RAE BRI R B0 2 3 0 A1 0 ] (o R SCE 5 40 WE ) 4E o1 A5 T R0 95 6 MEDLINE
R SR A1 20 FUBITIT (ol B e 490 © i, BEIRR FUE L BRI R SERA0IRR AW R B
BT EWNIN T REEEWERSCE . LUF 2P EE0)2555 2013 44800 09 S S AR R A, Wi ) R il
© BT XA BB LR,

AT AR R

CEREB AR E S ARSI R R E R
SIS ) T s AR 28 U

ARSHRTPAE AL T B PR

- TAFEAS AR T A IS I R 5 e
ARSI IR T

S S TR I R ]

8. KWARMEE MY

9. UE M E ST RN T B TR [

|10 BT RHTRY A T ART

[16]

[17]

[18]

VL TG4 BRE A e UL ) 4 0 ;
12, AT 5 SR R e S
13. B L 4T 0 4380 ok
14, AV G A BRI I5 7 e
15. PRI R (1165 :

2008,21(10):759-761.

Zhang XL, Wang SJ, Wang YL, et al. The comparative study of ef-
fect of a modified open door laminoplasty using anchor method on
axial symptoms and cervical curvature[J]. Zhongguo Gu Shang/
China J Orthop Trauma,2010,23(10) :314-315. Chinese with ab-
stract in English.

SRR, A 2R RS A5, SR I FEIR YT AR S
W], AEE i ,2010,23(4) : 314-315.

Hu SJ,Ying YR,Zhu RT,et al. Acupression combined with ma-
nipulation for the treatment of abnormal cervical curvature in
teenagers| J |. Zhongguo Gu Shang/China J Orthop Trauma,2010,
23(4):314-315. Chinese with abstract in English.

GEOE Xtk TR, S5 PR 5 5 o) UM R0 A B2
RIS S P8O ()] s AR B 2 5 e A2 Ak, 2005, 25
(5):300-301.

Liang Y, Liu Q, Yuan S, et al. The effect and observation curative
effects of two kinds of method of cervical traction to cervical
spondylosis patient’s curvature[J]. Zhonghua Wu Li Yi Xue Yu
Kang Fu Za Zhi,2005,25(5):300-301. Chinese.

Harrison DE, Harrion DD, Betz JJ , et al. Increasing the cervical lor-
dosis with chiropractic biophysics seated combined extensioncom-

pression and transverse load cervical traction with cervical ma-

nipulation ; nonrandomized clinical control trial [ J ]. J] Manipulative
Physiol Ther,2003,26(3) :139-151.
(e B 191:2012-04-17  ARSCH . )

16. BAF B SRS TR L P AR A
17. B 2 B 5ih )7

18. IS A A1 MR AT e TRIBEAR r g 1oz
19. FHRIARITAERHE S R E5EN b i LT RHR
20. HERZGTEAAE SN AIHR I S AR

CHEEH VT





