ot [E R 2L R 2013 4E5S 23 55 1 1)

Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.1

‘\FT']\' 3

MHEE IR T MRI 7 iR ER T R gt R

A review on the development of magnetic resonance imaging

grading system for degeneration of cervical disc

x| BeAE

E

B FEERPWRERIEER SR 200433 L)

doi: 10.3969/.issn.1004-406X.2013.01.15
FE %S :R445.2,R681.5 XEkFRIREG A

FOMERT | 5 B TR0 Tk B 290 46 s 28 AR R 30 1Y
BRI AR 5 A2 1 0 2 10 7% 1T R 25 5 3040 0 M 1] 4%
IR ARy R bR e A SR R S TR e S B T AR TR
IR HL TR T AR A Ak 3L 0 A 1) 45 T B 2 A B D7 D 1] S 3
FEURFE AR, PRI A iy I A A ] 8% 3R 7 R B S SUME AR S5 P
TR AU (4 5 X T vk T AR 7 2RI L A e B A
HEIEE S, MRI X T S 8] & P B A% | 4F 4k 20 18 728 o R
B H H I R 2 T PE 0 S0 A 2 MR Y e 0 3 RN
B, RECHMEH S M Plirrmann £ 57 1) A (8] 48R 28
ST FR G T SUHE ] IR R Sy RS (HEC T 45 &
G5 10 1A PR RN R RO IF AN B 300 B A5 28 S ) 2
MRIB 7> ARG LRUT

1 EFMRIZZHEZRTTINRZSENHEXES

e 1) 28 32 B2 oy 2F 2 R ORBEAZ AL B, 3% 2 2 ZUFE MRI
BT EAL IR AR R NS R AL BER A AL
A% 5 2T 2 PR 0 S B LA R R A e ) 1 o L E T 2 B0
11 28 3B A8 v R 2 A i 4 A PR 3R AL G R R A )
IR AR B AT A GORPEA , HL A A bR A o A — S0
5 X 2 ARG Gy — ZPER R, B[R] 80y
S5 K 5 I M ) 25 91 0 2% S5, A OGP 5 1 JBE A i) 25 DF 41 4
IR AT T S0 ) 4808 8 AR R R TN
1.1 HEM A R

AN & B Ko A T2 IAUSAR ) JE L . Benneker
AFEBUE PR SR IR Y LS/STHE ) B 1R SE T2 {5 5 22 5K
B it 3 AH G . Marinelli S50 B 98 & B0 T2 St [A] 5
K AH DG R B 35 0.81; 85 11 2 W2 A0 BB A 19 o) — T2
W0, A AE ) e A e YRR () 5 P 0 B R DG 1 F 5
OB, T2 bR E] S A 2R OC R AN 057, BT
BEAL Y K 43 R 1 22 48 B A 48 0 10 B < 2 B il & R OF
I K B ) SRS R O T2 {55 B R

E—EBRE 5 (1987-) , M LR AR TE L, DR 50 U5 ] A AR
Hi% 2 (021)81885630  E-mail :liuwei0211989@163.com
JEIRVEH B E  E-mail : chenspine@yahoo.com

XEHS :1004-406X(2013)-01-0070-04

HE 7] 5 3R AR B A G Perie S5 EIE AR TR A DR 5EHIE 58 T
T2 155 = IG5 38 A8 ) 7™ o R o 3 OG , LM AE v G
HEAS A% A AR IR] B AE T2 AU L1551 - 10 IR A B
255 BEARBERLAE 5 00 L T R A R G T
Kerttula “519% S 0L i 22 B0 A0 T2 b 740 1) 5 AR (7] 4%
WHE AR 5 YRR B He AR O, BBk & (H il T & 44
i B B L M ] A 5 00 S OFOR AR ), T OG- dn ] 4k
“E T RN TEAR DG I T ARGE
1.2 HED) & R % 5 2T 4E 37 5L IR

HE H) 4 i BE A R AR A f s P R R, H&
AR BEHE R AL P 7S Ml i B A AR Z R U8, R
Luoma A1 Schiebler %1 MRI -4 ] 5% &5 5 1) el 28 7 A iR
AR R R — A FED 1L, {H Christe 1 Benneker 3%
TP RA BT A0 I T MRT A ) 4 e B 5 R 0T R AR Y
AR OCE  (H AR A 5 215 M ) 0155 U8 "X — 48 A A )
Z: SRR TE M RGP, AR 4 2L, MR #EA%
52T 2 PR S B R A I R AL S AR L W) 4 T R
45,0 B T I JEOC T %4 b -5 M ol 200 (1] 24 02 8 2 AR
K A FE A,
1.3 HERIER AR R R 5 )

JE T MRI VT I A () 4% 3 722 72 B2 1) Pfirrmann 5 48
g0 TR S AR BERL XA O BERX T 4T 4k BB R
75V AT B HE [ 488 ve B2 DU A A Ak 48 A, 2 H BTG T IBEHE [R]
SRR PR RE S i AR (R 1M, LI R G4
A TR ROV GE 2 A 18— BOPE A g, LR X T 22 A7 e ] 4808

# 1 Pfirrmann X FEHBEZRTEEN MRI 3R RS

| " BERE e S 2 ki
T
I BRI S R '_(J&_*H%,l) bl N
R A BN "
f KER e W EW
mo AR TR R
N RS REE PEEE Ek PR
L U K WK




o A A 2 7 2013 4EAE 23 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2013,V0l.23,No.1 71

75 F AR AR (Y X 51 BB ) 8% 2%  Griffith 45151 Vaga S04}
HE: 8] 2t AR AR R E S — 20 AL 8 S 8 NGO B AR
PR AR P DU R . Cuellar SF0TH T 28 {31 8 4%
I AR S I A8 2 1R A8 HE (R 48 T R A 5 1 Pfirmann ¥4,
KBL) 3290 BHEHAJE 1A PES IR0, % 455 S B
06 T A% SR A 5 408 S0 HE ] 28 1R A8 i s i IS — B
Clouet Z5E1O7E Gt 0] 45 38 A8 A5 Y v &% B Pfirrmann 70 ¢ 5
Boos 412124 53 R ) — EC Pk, T BEAX 40 I 4> TR KRR TR S
MRI 78 A O . 3k BB 98 UE 52 74 35 F MRT 19 M2 A 1] 4%
IRAR 5 G F G0N T I R A T AT M, HAT 4 10K HAE Sy 1
J LR AT 4340 AFAH G PR JF AN W 3507, e Sy 0045 M A
JI A 2 M R 52 e AR B Y A R G, T RE S FE 43 A
H MRI {5 B0 — 2B WF 58 J7 1)

2 MHEEFZBRTH MRISREZERERS

LI MRI 34 250HE 1] 45 18 A8 72 38 0 A e 20 e e, R
% Viikari—Juntura % $0AHE 8] £ N 86 4% 15 5 55 A% 5 40 ] 4%
TR HE ) LT ) 45 40 B ] ARG EARSE R —
FVT M 00 ] 2538 AR TR I AN W FE S B 0 S0 ] R
ARG G 2o S AT 1] AR A8 2 3 09 37 b o T 5
BEAZAR S A% BERZ 0 A 1 00 BB 15 2T 4R 3R SR A A 1)
Ak 1 B A R B2 R A 3 SRR 1) 285 A8 43 G 7R e,
2.1 SHER MR R R G

I8 UM [ 5% 5 M A 1) 5% 1) ) B AL S AR L
R 35 32 0y B i Bl A B0 1 25 5 T e 23 S U ) 4 5R AR
R AL ) 0 2 A D7) 28 A 7 — i 1 2 e, B A A
[ 43R AR (9 MRI 7390 & ge IF Rl 4, JC & H T 50 b
ATy FORNER AT 5 B (8] 55 10 B I, A 120 ARG
St , H ZH0T AR 2 R ROT I 00 56 00E

Christe &5 PV XF 9 A 7Rk 8 1 S HE 128 ) 4y Bk AT
MRI F | IR 5 T HEHE R IR 09 MRI 40 9% (3% 2) S A 412
ZERBEAT XM, R BT A S . R MRI X4
L LT A PR AR L A1 A A B AR S B AR N T 1) 4 G L)
AR AR AR AR DG HE S 4 LT S R
S AU T AR R R 2 0 I A DG 9, MRIT WoR Ok
I R BE AL S S LA R R A S £ o R T
T T HE TR] 26 P9 27 28 2 050 1 A A 3 RS BT 3R R AS 3 B 1A
U 20 PRGN T R IR 0 A ELAPE I DR R 1) A T
ANHBURR T G 12 32 Gt A TR F 2 1 B I DR R TR T A G i
e,

% 2 Christe X T#H#EE £/ MRI F5 245

Kolstad 5P MRI b #EA% {5 5 Ak (] 4 B 3 71 48 3
HEAR 2 3 AR R T i A 2 LAY Mk 8] 4518 A8 73 9 &
e, JFAE MRI _F i 4 e ) 255 ey B2 AR A 52000740 415 A5 23
S AN L TR 55 R T AT BRAIESS S, WL ] A
WLEEE N — e A5l BE A AR 5 & R PR Ay L 0TR
AR 5 AR Y AME X 2k 43 BT (distortion compensated Roentgen
analysis, DCRA ) T 7 19 HE 8] 48 55 8 25 2% 25 YIAH G | 1 2L+
MRI ¥4 HE i) 2 55 BE ) 0~4 3 SR GEaR -5 X4k L HE il B e
JRE A Al DX ) A X N 06 3R AEL ply 0 g R A R R O T
LT 2% A 1] 488 von R T] 3 — MR, L UL %56 A 132 R A
JRE X A ) 2 14 5 T 2 e SO IV e T W AR A
PRI S A8 200 SRR e R IR AR R BE FEAT T PR AN 4 G (A K] 5E
A G 22 53] B9 8 AR O ASKE A, 100 E AT IR I8¢ T H O TR IT
ST % K I8 30T A ) 53 A8 T 5 i fr) 40

Miyazaki 552125 & BEAE R0 45258 0% MRI 86155
SREE BB S5 R REA 5 LT L B 0 LR R A A R AL S
J5, HENL T SUME ) AR AR R R A R R G (R 3,81 1), JF
Hi 4 4 FARE 5 SE IO % R G Al ek WS & N —
BPEK 87.3% , W50 [ Y — BN 62% , 1 & A — Brk
N 72.1%. BT 0.6T (1 MRI X 568 45 #4 1 1A 1 el 25 &
A T 55 3 A A R O T B A (BEA S T R BR S
FRAY 2 BLRE Ty s e B iy T AL IV ALV ORI
e AR TR LRIV 2% i B30 B 00 s 88 22 5 1 AH 22
3 A GO )ALV G4 By Xy, B A Afe Tl B T
B B BN, T 55 IV 29 a] BRI xfE LK) 5 02 3%
FGEM)— KA P T 15T /9 MRI SV AT 22 fiff X —
T
2.2 HUMER SR AL R G AL

Miyazaki YEHC 164 714 i RAEAR 19 282, L3l & MRI
JIT 7 S0UAFE ) 45 0 A AR 5 A d 3 9 Be AR G AT T AT
I AR R PR B PP AR L R (R 3)P, ARk
B, AR )y Bl L R A R Oy 1 iz sh B T i
Bhiig Sy T M, midd & V R A2 2 B Ak (8] 8 19 32 3l Bz
REI 3 TR IBASRREE Dy 1 ~ IV 9L i 4 B T B R ™ A4
WO TE B 22 S (HIR AR R I KV T B R T A A s A
% 3 Miyazaki EZWE FTH#EEEZ MRIRANBETTEN R

%

AR E R P4
B AT BRI/ s M ] 25 52 A 0/1
LidEEEN 0/1
2T 4 SR 24 0/1
EREEIEA IS 0/1

=R 0~4

Y R WO ST M
2 P

i KA I
I s B A i %
s T%l’f o I;; ,I‘?l%@ T %
Wk MY EREE g TR
Vooaefee P TR EREE g LHE
Vooefse ML EREE S g 5




72 ot [E R 2L R 2013 4E5S 23 55 1 1)

Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.1

JBEE Kk

TR, BRTEAS JEHRTE F 7R | UMK ] 4y 1E IR &
TR T o 281 A8 A Al P A R A 1) e 7 o A A e
12 S AE T R R T TR A A S Y B A A 5 a2 Sl
™A Y S BE T R T R AR OGP, 3K 5 Miyazaki BT 58
S5, IR UE W] T % U (] 4 MRI R ZE 50 90 R 4
B A P G e R OUAT B S R S () B R A TR B g
Wi PR 22 AR DG PE i R T8 (X 2% R 40 5 S — BB
14 0 SRATHAR 3B DT, S T2 AR 5] 114 328 4% B 408 A A 17 283 A%
H ORI AR B AR T

B A ¢ T A ] 4 1R A2 1 MRI 7 Zprifefi £, H AR
GEA BB — Bk | T EE AP K L R A 4 0 R B
TE I R LT VZ o A8 20UAE 1] 48518 A8 7 2 5 B0 2% 28 ST i
M EZ Rz, ERIET MRI MR AR R G A 5%
e, & T AT 23 GOk T B AR 5 R A e | AR T
JR B E AR, % T MR V- B8k SUHE S 8 % A
F AR LA £, A SE IR T 2 T MRI B9 35UHE (8] 4 18 7248 3T
W ARG, X Tl PR R AT 3 EE 2 A 15 8

3 SEXM

1. Sugawara T, Itoh Y, Hirano Y, et al. Long term outcome and
adjacent disc degeneration after anterior cervical discectomy
and fusion with titanium cylindrical cages[J]. Acta Neurochir
(Wien), 2009, 151(4): 303-309.

2. Thalgott JS, Albert TJ, Vaccaro AR, et al. A new classifica-
tion system for degenerative disc disease of the lumbar spine
based on magnetic resonance imaging, provocative discography,
plain radiographs and anatomic considerations [J].
2004, 4(6 Suppl): 167-172.

3. Benneker LM, Heini PF, Anderson SE, et al. Correlation of

Spine J,

-n

B B S LT A B SR 2 M) i B FEAT e V2 B R INE 5 45 R 1Y

1 Miyazaki ZCMRI T2WI 2R A 1= 3504 7]
BB FRE a |9 A6, 855
SRR BE AT LT Al B SR I A ] g LE
Wb 9 B ES a5l S HA KT
Gl BEAZ 1 A 2 21 5 BRI OAT , M I g B I
c Mg BERE T 5T, 2l R — BIRE
2R AT LT Al PR SRR A ] I
It d V% BG4S Al — Bk
- KA A BERL S T IR BRI O HETR]

radiographic and MRI parameters to morphological and
biochemical assessment of intervertebral disc degeneration [J].
Eur Spine J, 2005, 14(1): 27-35.

4. Marinelli NL, Haughton VM, Munoz A, et al. T2 relaxation
times of intervertebral disc tissue correlated with water
content and proteoglycan content[J]. Spine, 2009, 34(5): 520-
524.

5. Perie D, Curnier D. Effect of pathology type and severity on
the distribution of MRI signal intensities within the degener-
ated nucleus pulposus: application to idiopathic scoliosis and
spondylolisthesis [J]. BMC Musculoskelet Disord, 2010, 11:
189.

6. Kerttula L, Kurunlahti M, Jauhiainen J, et al. Apparent
diffusion coefficients and T2 relaxation time measurements to
evaluate disc degeneration: a quantitative MR study of young
patients with previous vertebral fracture[J]. Acta Radiol, 2001,
42(6): 585-591.

7. Kjaer P, Leboeuf-Yde C, Korsholm L, et al. Magnetic reso-
nance imaging and low back pain in adults: a diagnostic
imaging study of 40-year—old men and women [J]. Spine,
2005, 30(10): 1173-1180.

8. Sohn HM, You JW, Lee JY. The relationship between disc
degeneration and morphologic changes in the intervertebral
foramen of the cervical spine: a cadaveric MRI and CT study
[J]. J Korean Med Sci, 2004, 19(1): 101-106.

9. Christe A, Laubli R, Guzman R, et al. Degeneration of the
cervical disc: histology compared with radiography and mag-
netic resonance imaging [J]. Neuroradiology, 2005, 47 (10):
721-729.

10. Schiebler ML, Camerino VJ, Fallon MD, et al. In vivo and



o A A 2 7 2013 4EAE 23 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2013,V0l.23,No.1 73

ZRIE

ZTREREITHERIFREBTER

Progress in surgical treatment of multilevel cervical spondylotic myelopathy

B 3% | Th 1R E Tk

T E A

(_EERAEERE R 200003)

doi: 10.3969/}.issn.1004-406X.2013.01.16
FE S ZES . R681.5 XERFRIZAD ;A

i R SUME o 2 T EOH B 2R RS 00 R R LA
ISP AR RSP IRIT ST AT o X T A WL I R R i 22
Ty e B ™ I R AT R A A AT T RYRYT
X 1~2 A>T B ) il 2R S S A 0 45 ST S B A R
Tl PN T 58 ARG 3 T 83 (I AT (B 3 el 3 AL
Z W B B HUHE RS (multilevel cervical spondylotic

F—IEEB N (1983-) , B8 L, BF5ET7 1] H AR SR
H 7% . (021)81886806 E-mail : peterison@163.com

X EHS :1004-406X (2013)-01-0073-04

myelopathy , MCSM ) ) = A J7 250CA: A1 X LA B0 | I % 5E & A
R ST MCSM R AETF RGBT R —HAEREZ S
WO BUKE H A H A MCSM 19T RIGI7Y ik sEd i T,

1 FEBFAR

B T AL RS B, RS
PRFS R TT T BURY , DT 2 B ) 32 80 9 B B, 0 H
A MCSM & JFMEAS e & Mgl 7 ool D& 00 Je 0, &2
N S e 5 B, BTG MCSM. i % TR 206

ex vivo magnetic resonance imaging evaluation of early disc
degeneration with histopathologic correlation[J]. Spine, 1991,
16(6): 635-640.

11. Luoma K, Vehmas T, Riihimaki H, et al. Disc height and
signal intensity of the nucleus pulposus on magnetic
resonance imaging as indicators of lumbar disc degeneration
[J]. Spine, 2001, 26(6): 680-686.

12. Pfirrmann CW, Metzdorf A, Zanetti M, et al. Magnetic reso-
nance classification of lumbar intervertebral disc degeneration
[J]. Spine, 2001, 26(17): 1873-1878.

13. Griffith JF, Wang YX, Antonio GE, et al. Modified Pfir-
rmann grading system for lumbar intervertebral disc degener-
ation[J]. Spine, 2007, 32(24): E708-712.

14. Vaga S, Brayda—Bruno M, Perona F, et al. Molecular MR
imaging for the evaluation of the effect of dynamic
stabilization on lumbar intervertebral discs [J]. Eur Spine J,
2009, 18 (Suppl 1): 40-48.

15. Cuellar VG, Cuellar JM, Vaccaro AR, et al. Accelerated
degeneration after failed cervical and lumbar nucleoplasty[J].
J Spinal Disord Tech, 2010, 23(8): 521-524.

16. Clouet J, Pot—Vaucel M, Grimandi G, et al. Characterization
of the age—dependent intervertebral disc changes in rabbit
by correlation between MRI, histology and gene expression
[J]. BMC Musculoskelet Disord, 2011, 12: 147.

17. Lee JC, Kim M S, Shin BJ. An analysis of the prognostic
factors affecing the clinical outcomes of conventional lumbar

open discectomy: clinical and radiological prognostic factosr

[J]. Asian Spine J, 2010, 4(1): 23-31.

18. Janardhana AP, Rajagopal, Rao S, et al. Correlation between
clinical features and magnetic resonance imaging findings in
lumbar disc prolapse[J]. Indian J Orthop, 2010, 44(3): 263-
2609.

19. Viikari—-Juntura E, Raininko R, Videman T, et al. Evaluation
of cervical disc degeneration with ultralow field MRI and
discography: an experimental study on cadavers [J]. Spine,
1989, 14(6): 616-619.

20. Kolstad F, Myhr G, Kvistad KA, et al. Degeneration and
height of cervical discs classified from MRI compared with
precise height measurements from radiographs [J]. Eur J
Radiol, 2005, 55(3): 415-420.

21. Miyazaki M, Hong SW, Yoon SH, et al. Kinematic analysis
of the relationship between the grade of disc degeneration
and motion unit of the cervical spine[J]. Spine, 2008, 33(2):
187-193.

22. Miyazaki M, Hong SW, Yoon SH, et al. Reliability of a
magnetic resonance imaging —based grading system for
cervical intervertebral disc degeneration [J]. J Spinal Disord
Tech, 2008, 21(4): 288-292.

23. Axelsson P, Karlsson BS. Intervertebral mobility in the pro-
gressive degenerative process: a radiostereometric analysis[]].
Eur Spine J, 2004, 13(6): 567-572.

CBch H 491:2012-06-05 & 10l H 381:2012-07-16)
(ALHH PRE)



