-336- g

P25 20144F 3 H 45 34 %55 33 Chin J Orthop. March 2014, Vol. 34, No. 3

IR AR PR TR MRIDPA 2R

TE EARE KRPE

Wi 2855 e N TG IR A P A 20 7 1 A
R 2R 2 —, RS E | R OO ORI
TERRYL A SR BN , W K A T 5 DR 2 i T A
A TR (O . WA 5 & AR AR AR R AR S S5 I
AR R AR AR 5 M 1 VA A5 ) R R A TR AT 3%
FREFIFTE L B IREAS 1 T A T 27 8] A 2 i 20 3 4 ] A 7
Tk A AR AR A R QA R B 5 s ACRE IR (5T
AT AR R R AR PR NE AT IR B MG 2 L SRR X I A
WHISWT 36)T F ERIRE RIS B L,
AR A T B XA A, I MR A2 HA L) R
TR S AL, R XTI A 1) B T 25 25 1 S A A 1 )
Wi, B AT BN TR IR AR () BB, A SGE A KR
P AMBASVENETE IR A T~ I 5T B O STk , 45 A ) 2240
A AT A, SRR AR P T 8 5 UL P MRTPPAS 2L
S, R AR ) SR AR | AR AR DA S A T Ry
T, FF I — 25 W RAAR A4 A PR vk LA 5 I 1 A
St IR AR MRS R Y T 23R U PG RS

— JEHEE SR

TR 458 B B X 45 9 OG5 ¥ UM — G & k.
P AR A3 DA A A ) 2 AR AR BT BEEARRE L %
TSR SIAH NG A T LT 28 TR AR, E TR N
HETRT B 2 B R R 2% B 8 S /N T R B AR BB R Gy
[ BRAEAE P BB IR AT . Surd 551 4R K 2B HE
1B AR 4R FAHENR] 28, 1M Eubanks 252 % 647 {5 IEAHE bR A 9547 BF
FEMEE R R T ST IR AR R JE I MEMR D 2 B Bk
JRETRGHE | DAAE ) 3R A5 S BRI, WPHE ] R AR e %8
ATIRAR Y K AN H R AFAE S

HETR] BB A8 == 2 55 ME 8] B LK R b AT G, B %
Y 7 A R A 4 4 AR P T S B0 ) 328 T, Bk A% 28
HR R D) st T R IE Y A RTEA R T B o R 4 ik
B Videman F1 Raininko 782884 (R 1) o Wt _E{vAfEaE]
A 1R AR ol ] B AR AS | DU AR i UL SR 3 A0 22 58 R4 73 435 1S,
TR T A ) 2 B 114 43 SR AR DA 5 4 3040 A, A ) Bt s
JEE R AIAE T AR B B 0 A T v B T o, A7 1)
AR A AL R R AR T b AR 3, A o 5 3K
LIRUNEINGE S INE SVEAS S pak: )l \WNITEIV-4 a2 Ny
TFFE S5 UE S HE ] Bt e AT S5 M A B 0 A G

DOI:10.3760/cma.j.issn.0253-2352.2014.03.014
PEH A7 : 100083 LUK — R B F R
WEAEE BRI , E-mail: puh3_czq@bjmu.edu.cn

- Z% i -

%1 Videman F1 Raininko HE[H] B B 424

43R T Bt o5 142

0% TR o 32 5 L (S AR T Bt o 32
124 P 2 8 ] A o it o 2
29 T 25 J3E /N T (S P 5t g
3% HERI BRI AR AR B IT

JEME DG 17 98 I T T 5 SR TR e A ey M 22 T M
BT, R IEMESCTT 28 T AR E PR3 . Noren 55745
FRAE I 508 A8 5 51 SO A R R/ NTE G, XU 5G4 58 ¢
AT R AHE ] 1R AE YRR &K o Farfan A1 Sullivan ™'
1976 448 H 56715 9 71 R AEXT AR MY, B — M0 515 58 56747
FARERG I, 1 e IR LB o 388 DA R RN 5T 9 561 T ) &2
FHERT 52102 R S RETTAXFR(E 1) . W45
X 53 1R AR E B MRS AR b B 519 9 51 ) BE £ 470
i, RIS BE AR /N BAK R S HEN BB AR B A
AHICME . DT SERXSIR NG 98 G718 A — BT 33
HETR]) AR AN 5], 36 SOV ) B AL B A R A5 A , o A
IRARRETEN R

BT T GOCTARR, WU ST A 2 E R T 10°

Weishaupt 25" Fl Kalichman %5 i F MRL A1 CT X} A
KRR AT (K 2,3 2) o MRIFERRJE R RN
IBAR APPSR R R o AT RS IR R AR Y
JE PR 32 B S ST N R BRI S S AR Tl
D58 M2 5 5 7 BRI 5 SR AN S LR 4k A T) A
TR FRA R FAHEN , TR RAE A AR AL
—A RS I ) A L S e

B O AR AR, 22 UL THEVR AT Kl


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


22752014 4F 3 H 45 34 445 3 1] Chin J Orthop, March 2014, Vol. 34, No. 3 <337

B2 JEHECT R R MRIZSH, TWI a 09, IEH (FikFnR) b

198, B2 B ARAE ORI BN T 2 mm) VNEFIE I G

KRR ERTR) o 28, TR CETRIBE/NT 1 mm) AR/ T AR ?T“E’Héw[ﬁ]?ﬂ

(i R)  d o 3%, EIRAR OGP E A | EOR

F2 EHECTIRICTT 5 MRIZM)
Wi KT TGRSR
0% EH
194 R RERAE OCTT RPN T 2 mm) ANVEFIE R T

P QLT AN

2% T EERAE GCHTRIBE/ N T 1 mm) PAER/NVE %‘ﬁ/
AT RIETIG A AL R B A DG B B 1R

3% JUEIRAR ST B AR BB ;mii"i
NEJG DG T AR T TR AR

J7 o Schmorl Fl Junghans ™ LA A £F 4 311 HEA 10 2% [ 25 4 4
24, 58 HOAE ] 25 2H VR BT B B IR AT , T i
JEER AR B HE AN E S OB A AR 2 A b, W AR
SIvEE R, AENE RS S R I HE R E M . IEHEIR A2 1Y
T ] A1 S A T AR PR R, AR A TR AR AT 43
HEABECY, BV RE AL AFE W M BE B . A
et ST R D B 2 B8 DA\ £F R BRI L Gy S5 bt 1
Eﬂgfﬁ%ﬂif&"ﬂiﬁ T L M 18 1R A7 9 TG, ML i .
L PERE DG S0 LA SR G B A i e e B
HERAZ IR H [R5 3 T AR M e, B R S 1T 22
T YERR
L YEA LB RE LT Y2 22 (W) ) FE LR 45325 . B A
i R LFAEPR LR 2T AEBR THECR B FR AL 2L, J7 ] 52 20
AR BRI, BRAGEA L Z R ZE . £ MRI
WG b AT U piy A1 85 B2 2 4 PR 40, 52 14 15 %5 B X (high in-
tensity zone, HIZ, 8] 3) o Yu 25" A HE IR 4 4o — A . 1

B E AL ST N A ST R E i (R Sk BR)

R H I 2400, A 5 REA A% 5 2 By h A% A8 A 55 41 2
LT YL TR AR LB 5 3 T 27 A PR 2 AR A 1] 4 B A
ATIA A B bR 224 Bt B A 1) 4 B P LAYE MRTHR S B, F F5F
FEAA 25N R 55 R B AR % () PR 24 B AE MRI ER
b Z PR HIZ, 5 B2 4G A R MRT 38 AL UE 2 HIZ A7 e T
LTI R Z IR A M IR 2 4L

B3 T.WIHE I Lo Ml f e 2n] WL AR
LT Y BRI o 2 B DI (i Sk TR )
Kirkaldy-Willis 55 A A £ 45 21 AR A48 6 B0 £F 48 37 )2
[ PRI 2408, Jim 38 S AMI 22 UL , S4B 38 K AT IR Gk, 2
FORBEARTR], FF A B8R 58 H I A . Osti S5 & BB T
IRZIBRIMBAFAE PO FINE A KT-R LB, 3 S4By
HaMaAE %, Carragee %™ Y HTHEVEWF 57 48 HHE ] 5%
2 2 PR B2 ) SR AR Y BRI, P 22 S IR B


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


338 e

HRHRE 2014 4F 3 H %5 34 545 3 Chin J Orthop, March 2014, Vol. 34, No. 3

B, ZE BT VIR VR T A2 LR AR 4 88 SRR B . £ 4
PR IEH ZOR G I 2% B AR A A 2R A8V T3
] ABIEAZSE A 2R 2T 4P TP A ELE 4™ P e Y
BEAZ S S B JAE SN 2T HEFR N J2 528 204 ) s ol 22 2T 4
J& HIZ 5B IEE R A BE2E LRI, Aprill Fl Bogduk il it
CTD (computed tomography-discography ) ¥ 2F UESE HIZ 5 4 2%
LR RSN S 8 Th HIZ W R A R . 3
S A] 2 AT 903 2 B I S 2 A PR SR ) i A SR B AR W 4
TG T L 21 i PR 2R N A ] SR AR AT A DG . AR T
HIZ 5 15 9 (49 5 28 H T M A AR Ol , o E i — 20 i
FRE P ERAESE

= MEIRI RS A AR

MG SATAE Up 2 S& A RE U 2/ 25 6 Pl 2 U
A2 T 2001 4 FT AR B0 ] 28 B 0 A ) 45 98 HE AT
S SCNHMEIRNBEA LT H A ] Bt 4 90 5 b 5 i
ANTHER] B 509% 9 R BRI H , R THER] £ 50% 9% Hi ok
JZPESR Y o 5 BOMENR] A T BB PR 2 58 R A
M, 8 R R AR ] 2 4 2 HE B R/ N DX, I Y 1Y
) 582 2 FA S PR D ME I 0007 8 o AR AR ) L A1 2= 21 4
PR SE B AT R o A L A M AR A ) . FRTHY
CT FIMR KA A BER X 7 G A E R G A PEARE ] 58 1 5 4
7] #5365 52 1t TN RERS DX/ R AR FR “ 287 B ME ] 2 58 HH B
I AR LA BOMER] B, ABERS X A AR A
HE ] B EA TR R 23

TR ISR T AR 28 10 R HE ] 20 2 5 HEAS R mT R
INET 3 52 (VN 33%) . (33%~66% ) HEL (KT 66% ) =
K, XFPARITIEA — R BRI WA P R A ]
5 HEAE PSSR B R 0 D) R TR MER AR R R, ILAMAE
PR ) 8 DXl 7, RV M TR) 28 2H 2 7 MIRT 2R AR T LA DB e
SEEARTAT A2 DX S = 6 R WS T AR 28 Y
SYEST AN

FE4E MRI . MRM (MR Myelography ) it 255 FIAfE (i) 45 28
YRR, Kang 0 A ] 528 AR BEEA 7 T 34 (R 3, &
4) , IR HE ) £ 58 R B 5 R ™ Pk TS BH A G
Jarvik S5 148 i TCHEARAA AT MRI B 15 0F 58 E S5 i 28
TR ENR] S AR P 2E BN A A AR R R AU . TR
AT T R AT e« (1) ME ] #5581 5 35O i 1 £ 2R
PRI S A ) 2852 % P 2R 1 5 P SRR, 5 sk 1 L R E JR
IO R R 58 H LA O 5 (2) M TR 4528 HY T BOMETE i A R 22

3 MEMIFEZE L MRS
TR HEN] 5 1 P2 i
19 HERERZ g i Joph A Al
29 MERIEREZ e S 2Rl (0l AR A B s
3% PHEMZ R, W AR FE S e
4% WAENZ ., FEE SRR R PR AR AR
590 AW FRETE R NBEST D 2R AR

B4 MERBESEH MRIYER, 2P A S0 WL o L0 HERIBEI I SOy, TR AR AL b 290, ME) S0 HH sl 5t 5 2 AR

fil, BHERRTCHAL o 3, MEARSZIRRS L, AR Bl 5 og
ek

—

d A ANZARZ I, R SRS e SHANZARE IR R


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


rh A E R 2R 2014 4F 3 H 45 34 45:%5 3 ] Chin J Orthop. March 2014, Vol. 34, No. 3 339

i AT Ay ] 25065 1 2 MR A AL H 3, B e 2 S A i AR
FA A% T PRI B2 Hh A1) 25 PEAEAST A o 1) R 091 AT TOHEAS Bl
Sl S SRR 3R 2 R R AT R AR L
Wt 5 1] 5% 150 7K M [ B2 o 32 I, 28 A B P 1 R o 3
i, MO BERZAT PR AR — i R B , 25 5 7 A METRT S 5 TR
S , A S T B M ) 5% ) K A R
REAR

DU HE ] 15 o

A TE] 25 B A01IR AR RN BERN T B SR 1 20
2 FEOHER B BK , 8 1 2 S AR 7 28U TE MR T,
B AR RESSCE . BTN IZ A A ) AR
AR (A 735 K Plivemann 348 o X RO IR SR L T R RTH
T UG i BEAZ 2540 BEAZ 21 4 A LR A% A5 558 1 A )
B R IR (R 4) o M THIE S — 5 A — R
B 5 L eI S5 1) SR TE MRIHECHEX 43, S 3 Pfirrmann

1905 W9 M5 VY2 M W H) 8 I AFAES L. Plirrmann

IIERTTIIRAENS 60 - BIAE IS 40 2 [BF R TORNEA T
WFFE LR EH2 Y, X5 7B B4 R 1 5 At ) SR A2 1
AR,

Fz4  MRIMERELRAE Pfirrmann 434%

RERAr e BERLAE

o BEREH W R R R
I #55EA it Fifr B

I R BT FifR B

M Ak AR PSRRI
VR RR FR - PRURGGS  PREEREE
A S S Bfss  HEERT

Griffith 255948 1 JT] Pfirrmann 43285 15 6 3248 58 - HE )
FHARASTEAT /390 AT KA (] 4] 43 A TR IV 2%, %o
FHHE ] 3B 85 9] Pirrmann 432007 AN RE RS X 43 7™ IR
AR 2 T A A 22 0 o PRI, A et o S 4 R M)
AR AR T B R Pfivrmann 43 2%, ARAEBEAZ K 9 2 £ 4 30

GRS MEMI LS T N SNE LI B R 2
S M 1) 285 v A ) 53R AR E — A A4k R 8 94, K Pfir-

rmann I 2 —2 4043 K T IV 2%, Plirrmann IV 23— 44143
AV VMM (F5), A NIEFHER 8 R AR AR
JER— , MEIA) 3 15 1 B2 TC 1 2 IR, Rl LS A 1) 48 1) 5
FERAR , 4% T 53288 T3 VA TEAE B 28 155 BE (90 5 T TS A 08

BEAN I 88 R {85 1) Schneiderman 4344755 : 1 9o
JEBERAT 5 IR, 29000 )12 BIRERZ A5 5 08 , 3 SO RERZAIR
E2 T MEMIBRBEAS . Cheung 257X 1 043 f4i] 18~55 % i %
A MRIEAT0LEE , FEARH% Schneiderman 432 alE AT 1E 43 o
S5R Ny 5 AT B E] SV o3 Oy 0~15 3, Horh 1 2443
AR AR FEMENR] BB AR , <1 43 TEH HE ] 8, =4 53 1 FEAE
[i] AR A TR S T HE ) 28 1R 8 55 T 9 =2 ) ELA W ) A
Ktk

L SRR AR

HEN] EHR AR GG T2 9IRS . de Roos %7 F 1987 4F i
YA T LA R 7 A MRS 524028 . Modic %576
XA S =AY 1 B ARG S TE TR FRAE S R TR
e ARREMCR LR T B 7K s A | A EF4E il
EHERZEMIE A 1 A2 SAE TR R 55 I TR
RS AR T 2R R BT B S BE R 4L
P ) R A A SR B R AR I A 5 T TR S AR
STETAR M TAR FIIRAE S , ARREM T & BTl fL (1#15) ;0
AR IE T AR £ A 38 W58 31 Modic 72 M iy v ] 26
4, B Modic T /10 A1 Modie T1/IT Y, 53 £E A4 Qe Al AR
FAIFEAR | S [ — R B R B AN R B B

Modic 254 =%l HLBRN 3 40 30, HEA] BB A2 ks
THER A4 N T R kSR B e L K BT YD ) A] 5 A A
LA AR BT, DTS 2R HE AR AR R 2 B i 1Y 4 S
SO, ] LIRS Modic ZEPE Y R AE 2R 19%~59%, Hr
Modic I 71 Modic I )45 45 U, , Modic I 754 F1E A T AR X)
/DL s Modic A8 M 22 % HEF L s M1 LS, 15 BE, BEAF I 38 < &
I, A DL M ) 2 5 b B o A ] 28R A g R 3
B Modie 28 1 5 I S HAA AR DOGE , 7 51 J2 Modic 1
AU, Modic [ AUARPEFRFE Kt RIS A, I RAEARMN 2 ; Modic
1 Y [a] Modic I Y %% 7% if , 22 A7 L5 9 i AR A Bl %
Modic A8 P B AN [RS8 2 6] 7T DUAH B 5% 74 - Modic | BUARER
FE , T LA Modic [T Y5 758 58 35 ZARAR 5 U Y98 Bl K

&5 MRIHERIFLEAS R Plirrmann 732%

55 BT R LTS 5 5 B i He e

I S B A 5 i

I P55 CHETE D SN2 ) SR P 155 200 5 i

n Fifi B IS HGATIRD) o I

W HREERG 5 (76 TANEATAESH) 5 I

\ (ISEREAC SR = E 379 AR B

v 1565 W P l<30%

i A5 AW BEAIE 30% ~ 60%
U 1565 W Fi>60%



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


+340- A R 2014 4F 3 H 4534 455 3 1] Chin J Orthop. March 2014, Vol. 34, No. 3

B5 ModictZF a

1B, LS 1 BE TSR Bs ) 85 S e T R s R

%(J:)*HTJ%{EE %‘7(?@) b ]]E!,LI_Z\LZ,?\LJ,S%EQ(%%%H:\‘)

ZRfE ST RESES (EEDMTRESES CFED o AL LA B R AR 25 578 AR CEED A TR CF EDARIE 5

Modic IT Z4-487] LA Modic T 8% T /11 EAR)

Kokkonen 45} 36 {91 #3 1 IEEME MRTZEAT 2047 , A1
8 LR AR S HE R SR AR TR A S IEAR DG, SHER S TT
Ko Crock ™ HEMAMER] SR A2 7 A 1Y RAEA BLiE i B3 1E
HEA LR A R B 4 A S, 5 BT 9 s Modoc 1 Y
PR ERZAR T KM R A M SO TR I Il 484G A e
M ARRIE N, 5 T BT R 1 % 2E o Toyone 55 ' R
70%I7) Modic T BIAE ML K2 16% 1 Modic [T A5 P A A0 17
T EBAIATRE s A T AR 9] P 7T U Modie T 297284
I6] 1E 2R 5 Modic IT B PEAEAE . Vital 287 DA 3 i 31

ZRE TGN ERRIB IEA . Lang 56
I % R il (0 B E R A AT Modic T B9AEE . FRATTHE
Modic T %A% ] HC A 286 R0 42 ) iod A2 [R] it 2 AR it
e, SIS RIS E

Rajasekaran 25 5 LA I RE I — A4k, 76 TR
I NG (G 6,181 6) o AR I 490 T 1B HE ] A2
Mg 45 P43 (total end plate score, TEPS) (2~12 43 ) . TEL4L
XU 1 5% 1) MRUSEAZ KRR A ] 3 R TBORE sORE LA 1 P
FEGY R A~E S TG (R 7)), TR) R4 A ) 28588 A1 R 38 e (1) A
AL £k (time intensity curve, TIC) 73R [ ~IVAL . ZAi#bifs; IV ~

Rz6  MRIZAIN P T3

G S TE eSS

W

I LN —XIFRI MDA B, BOA LR 8L Modic 284
SR BRIEARHE , BeAT A 245 Modie 25
JRBREGLA T TR 88, B SARFE B 554, B Modic 25 1

ZEHRAF T U, J40l Schmorl 25715, 41 25% , ' 14T Modic 251
ST AR AR 50% , F LA Modic 81

YW L A5 UAE  ZARAS R S A A AL

= <= =22 =

(= Y N S



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


Blo6 ZARBIHITH, WL a

L 2%, 2R g 34— X FR I MDA BE A (i Sk s ), AT AR Modic 8P b T14, Mm-S

(B FTR) B LM Modic ZEPE ¢ M4, JRBR AL T 45 S 2588 (BT k FIm ), i SRR IR e 4 A Modic 8P d - VS, &4
s AT N Schmorl 257345 (B3R ), 5 2RI 25% , H A1 Modic 80E e VL, Zufs S ehods 4 50% (i 3k TR ), # A4 Mod-

iV £ VIZR, ZAARE AR 5 U0E , ZARA LI B2 AT A (37 5K 9777 )

V14, AL )5 53 2% C~E 9%, TEPS KT 6 43, TIC M ~IV K12 7%
iH[EEERELN

75 Schmorl 4577

Schmorl “F 1927 T YRR T Schmorl 257, JEHE ] 5%
) B A% 2 2 28 2 B 2R P TR 555 DT A HEAAR P BT T o ) e 72
(B7) o W& THER, 2 2K T EMhEe; B2 L,
SR % 1736 FIEAE MRT AT 2087, 78 Schmorl 25715 M
b Ckwi) 2 (R o) BT 010, 7645 2 LIS AR
Schmorl 2515 1 & Az 3R BV & T 2o Pk i 45 % LA AR
et T

A F M ] 2555 % IV TH R AR 2B 2l b3t B )ik 55
RN = 8 TS G N Y s N L TR LS TR = e
VIR G EEAL LM R ZAR TSR 28 . ATRAARI T 4™
% R[] 25 PN ) 20 2 SR 2 B Mt AREEAAR PO TR B Schmorl

ST E BT AR A RS . B2 S AL 10 4] 12
A TEHE Schmorl 25715 1 2 AR T ARBRA I L1554 R I
OB AR T 0 FRE IRFELL 48 ) Schmorl 25719 1] RS2 4K B
LMUT B IBEILE R R I, Williams 555X 516 Bil2= e
L PE R I IEME MR UG HEAT 204, DAMER) 845 -5 2o2s HE)
FEM O R) 2855 BE MR 7 B B VR bR M HE ] R AR
RGN, WE5E 4R R IEHER Schmorl 457175 3 421
B HEM FHRARAEAEARDEE . Sonne-Holm %5 HR4fE Kellgren-
Lawrence 7344 "%t 4 151 BilEAE X 2 BURHEAT 3BT, A & B0
Schmorl 45717 5 HE [R]85 1R AR BEA AH G

Schmorl 2575 5 1245 981 1) 5C R i AN, S0k 40 1k A
PRZAHHAT R Schmorl 45 1TB I Z HAT MRT FHER S RIE A
SIS . Takahashi %5 S E 524 Bl 9 0E Pk 228 7 Schmorl 5
R AR IR AU R . Hamanishi 28/} 400 1] 53 9/ B &

RT LA TR

iyt HE ) SRR R
A IEFIRREEAL OB B IR SZATAT , B R R

= O o w

LA DX SRR SR R T , HAR DR 1E 5, A B] SR OB 2E
LA DI 85 4T B BT, JR) BRAEDR IO T 7 , S0 B 2 7 SR 4
HNEIBIRZE S R R AT B R rh SRR, AMEIR LM 2k R OE A
HEM) 258 425 JS0EH BOR BONUT , DRei iF 2%, HER A1 2004k



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


342 rp AR AR 2014 4F 3 H 45 34 4555 3] Chin J Orthop. March 2014, Vol. 34, No. 3

B7  Schmorl 25715 (Fik iR ) o ToWIR LS, HER] 4
2 S, LN S HEAR

HI 106 44 1E 1 %) B4 (0 IEAE MRI JEF T8 5%, Schmorl 45 75 1)
KRN 19%F019.4% , {8 19% 9 FF1E Schmorl 45 35 i i
9 BB A 39% 4 IR HENR] B2, IR BEBf 22 Schmorl
55 R GRS R Y R — P FR o Williams 55 1 45
Schmorl 4577 B 5 R METS R , (AAS 2 5 R T 9 i Al T fiE
AP

£ MER S SR

Lowrey " T* 1973 4F- & ¥ 3 (5l 5 /AR NEHEHEAR 5 2% B #i
S8 NHMERE IR 1], 25 P O 403 ST S50 A A B 48 445 0t B
1986 4F- Laredo 25 i 45 T 12 I AH [ 1], 15 T4 J5 2%
PR 25T T BT A IR o [ 0 B A AT 7 A 1 A
Ji o Leroux %5 MDA A X R G 2 4 251 i 4 A% 28
Rk B PR A AR . Asazuma 25 AN B R S HER Y
LS A8 RN ) s SN TE TR B T SO R
P HEREZE . 323 U HER S G W T R

B8 kA S ki W (Lo #E 5 12 %)
a  TWIZR Ls T2 5 20 R BRPEINTEG , 1
F XA AR 5 X, R BEAZ FE41 U
Fo(Fi3kBrR) b BT CT 7R LR
J G FRRA RS WT (R B ) MRS 1
GBI TR o i Ak

INPIE S S TR e e VAR it I I Al
b B A NI AR 5 i e, A VR A HEIR 5 s
VT M 1] 2855 HH X HE A SR SR 0B T, 15 8 T S e ) 2 58 o
(A4 2 O s AR MO 24 200 A IO O S5 A T R
BHYPG ), BRMSRSE T 1995 4E4 45 13 B AHMER G 2%
BT o AATTIA R 7 /AR YT P A AR R S A
EoREHR, %A S 2B R BRR A B W SR
VW 3 IRV AT A 28— [R5 AHEAS P 5 Bl B Ui 0 1) B
AL, 5 HE AR B0 5, AT R 4T 4 SR s i A ik K
AL AR A

HEURJG GBS W 22 K 2T s LS T B, M D4EZ L,
5ia g SMIEEH RA O, AR M R BT RO 2 IR
MRI B R AR 25 Jmy BRAE T , 11563 Ah AT A 0000 15 T2 A 6%
55 X5 CT L8 s Ak DX AR, U166 X 9 A A% A 21
SUITE, PEEF 4RI ) 5 28 IV DX % R 78 T PO AR
(E18) . CTHESWIHEMR S Sk 25 Wiy T HAT 5 e i Rk, i
MRI HABI2 W7 22% IHEIR 5 2% BIBE . Takata 55 Kk
WGSBS Wi S =0 3 R HEAR J5 2k Bl B2 o B BT 5 2%
R TR S U R R B B T . #E A [ | Epstein F1 Ep-
stein " I T IV Y RIVHE (AR S5 BE BT, DK T 7R 48 53 S £ 40 73
FARBEARAY o ASTR] 1 43 RIREA YT I Rk X FAR TR
HlEf —EMSEME.

I\ HE ) AR AR T B

Cheung 257 %} 1 043 1] 18~55 % it 74 FE 25 IEHE MRI AT
WFFE & B, 30 2 LI A [R]85 1) & A %R 40% , 50~55 %
9 90% 5 LS F L 5717 B A HE ] 3518 A48 (1R 8 719 Be s HE ] 3R
A5 (R T 2 A AE B R A ] SR AR IS 1 e (37 A ] R
AR 27 BME I 3R AR (=3 AT BE) |, i 1) 2538 22 A H FliAFE
BRI HG I, B Y B (R i ) A ] 885 ) 2 3R M)
FHRAR B 5, 2 22y BOE (] AR AR 1 I R Bk
SR 1] R A S B0 T e o 7 M AR AR A ]
HARAE AU 2 T BB R AR 1 22 572

Dammers Fll Kochler ™ 48 t , i 47 &8 I (8] 5 25¢ o
by B GEATBE . Werndle 557 it 390 11 2 IR ] 258 14



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


rh A E R 2R 2014 4F 3 H 45 34 45:%5 3 ] Chin J Orthop. March 2014, Vol. 34, No. 3 <343

(<3 H) B3 B MREBEAT 70 4T, 455 s A IR B2 1
20 e T AT MR BEAR AR R SRR 1Y BE, AR N AU EMENR] 252
2 R L AT B BEAFRSE I AR AR IR A ) 1 i [
LR MEHERS A PR T A i e, AR TS sl b0 B RS, b o AR
JO7 FIARAZEIG T, AT S SO ) 558 1 5 BE B A% . FERE TS
ARG e B S — 1 BOB AL T & LU AR 4
R/ , T A 3 BB AZ P i AR 3 i
L5 TR B 0 R B 2% IR AT PR AR 5 R 1
W EEEINZ — . S UAFENINE A A D SR I AR
ASAG AR A R S IMEE R AR (H R Z ket o] iF
FE, WA IEMEIR 22 5 RS i 58 R ORI s . A7 SRR AR
PEIETF IR B9 MRUSZ B2 Rl T — 2P0 75 1wl , B e 3l
A WLE AR A8 B i PR PR 2R 5 M e K A R SR R AR, A
PRI 2w R .
(ASCIE A ¥k B AL s R85 = ERe R

& % x #t

[1] Suri P, Miyakoshi A, Hunter DJ, et al. Does lumbar spinal degen-
eration begin with the anterior structures? A study of the observed
epidemiology in a community-based population[]J]. BMC Musculo-
skelet Disord, 2011, 12: 202.

[2] Eubanks JD, Lee M]J, Cassinelli E, et al. Does lumbar facet arthro-
sis precede disc degeneration? A postmortem study[J]. Clin Or-
thop Relat Res, 2007(464): 184-189.

[3] Tibrewal SB, Pearcy MJ. Lumbar intervertebral disc heights in
normal subjects and patients with disc herniation[J]. Spine (Phila
Pa 1976), 1985, 10(5): 452-454.

[4] Videman T, Battie MC, Gill K, et al. Magnetic resonance imaging
findings and their relationships in the thoracic and lumbar spine.
Insights into the etiopathogenesis of spinal degeneration[]J]. Spine
(Phila Pa 1976), 1995, 20(8): 928-935.

[5] Raininko R, Manninen H, Battie MC, et al. Observer variability in

the assessment of disc degeneration on magnetic resonance imag-

es of the lumbar and thoracic spine[J]. Spine (Phila Pa 1976),

1995, 20(9): 1029-1035.

Goode AP, Carey TS, Jordan JM. Low back pain and lumbar spine

osteoarthritis: how are they related [J]? Curr Rheumatol Rep,

2013, 15(2): 305.

[7] Noren R, Trafimow J, Andersson GB, et al. The role of facet joint

(6

[l

tropism and facet angle in disc degeneration[]J]. Spine (Phila Pa
1976), 1991, 16(5): 530-532.
[8] Farfan HF, Sullivan JD. The relation of facet orientation to inter-
vertebral disc failure[J]. Can J Surg, 1967, 10(2): 179-185.
(9] TKIAH, 4 )5A, PR MR/ ST AN PR 5 ME ] 45 A2 P ).
rh E A A B2 R, 1997, 7(5): 199-201.
[10] Ishihara H, Matsui H, Osada R, et al. Facet joint asymmetry as a
radiologic feature of lumbar intervertebral disc herniation in chil-
dren and adolescents[J]. Spine (Phila Pa 1976), 1997, 22(17):
2001-2004.
(1] 3345, Ay 9T M7 o) vk S MR A P B . o A AT

A HEZLE, 2000, 10(4): 237-239.

[12] Weishaupt D, Zanetti M, Boos N, et al. MR imaging and CT in os-
teoarthritis of the lumbar facet joints[J]. Skeletal Radiol, 1999, 28
(4): 215-219.

[13] Kalichman L, Li L, Kim DH, et al. Facet joint osteoarthritis and
low back pain in the community-based population[]]. Spine (Phila
Pa 1976), 2008, 33(23): 2560-2565.

[14] Schmorl G, Junghans H. The human spine in health and disease
[M]. 2nd ed. New York: Grune & Stratton, 1971. 138.

(15] 7047, SO 28 AR AT P D A1 A s PR 9 A [ S50 98 2%

i, 1995, 16(3): 177-179.

Fardon DF, Milette PC, Combined Task Forces of the North Amer-

ican Spine Society, American Society of Spine Radiology, and

[16

[t

American Society of Neuroradiology. Nomenclature and classifica-
tion of lumbar disc pathology. Recommendations of the Combined
task Forces of the North American Spine Society, American Soci-
ety of Spine Radiology, and American Society of Neuroradiology
[J]. Spine (Phila Pa 1976), 2001, 26(5): £93-113.

[17] Yu SW, Sether LA, Ho PS, et al. Tears of the anulus fibrosus: cor-
relation between MR and pathologic findings in cadavers|]].
AJNR Am ] Neuroradiol, 1988, 9(2): 367-370.

(18] 75, WIAT 4. AN LRI 2 5 5 Zr 5 5 DRI RO R AE

ST FRAESNRIRE, 2009, 47(9): 689-693.

Ross JS, Modic MT, Masaryk TJ, et al. Assessment of extradural

degenerative disease with Gd-DTPA -enhanced MR imaging: cor-

[19

[t

relation with surgical and pathologic findings[J]. AJR Am J Roent-
genol, 1990, 154(1): 151-157.

[20] Kirkaldy-Willis WH, Wedge JH, Yong-Hing K, et al. Pathology
and pathogenesis of lumbar spondylosis and stenosis[J]. Spine (Ph-
ila Pa 1976), 1978, 3(4): 319-328.

[21] Osti OL, Vernon-Roberts B, Moore R, et al. Annular tears and
disc degeneration in the lumbar spine. A post-mortem study of
135 discs|J]. J Bone Joint Surg Br, 1992, 74(5): 678-682.

[22] Carragee EJ, Barcohana B, Alamin T, et al. Prospective controlled
study of the development of lower back pain in previously asymp-
tomatic subjects undergoing experimental discography[J]. Spine
(Phila Pa 1976), 2004, 29(10): 1112-1117.

[23] Peng B, Hou S, Wu W, et al. The pathogenesis and clinical signifi-
cance of a high -intensity zone (HIZ) of lumbar intervertebral disc
on MR imaging in the patient with discogenic low back pain[J].
Eur Spine J, 2006, 15(5): 583-587.

[24] Crock HV. Internal disc disruption: a challenge to disc prolapse
fifty years on[J]. Spine (Phila Pa 1976), 1986, 11(6): 650-653.

[25] Aprill C, Bogduk N. High-intensity zone: a diagnostic sign of pain-
ful lumbar disc on magnetic resonance imaging[J]. Br J Radiol,
1992, 65(773): 361-369.

(261 M. e [ 1 J5 A e M 1] 230 A RS A8 RN T 7
HiF 5 -- 1736 B il 3L 4R P45 A9 BF 52 (D). 3500 95 K27,
2010.

[27] Cheung KM, Karppinen J, Chan D, et al. Prevalence and pattern
of lumbar magnetic resonance imaging changes in a population

study of one thousand forty - three individuals[J]. Spine (Phila Pa


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


+344- hiE

HRHRE 2014 4F 3 H 45 34 545 3 1 Chin J Orthop, March 2014, Vol. 34, No. 3

1976), 2009, 34(9): 934-940.

[28] Wang ZX, Hu YG. High-intensity zone (HIZ) of lumbar interverte-
bral disc on T2-weighted magnetic resonance images: spatial dis-
tribution, and correlation of distribution with low back pain (LBP)
[J]. Eur Spine J, 2012, 21(7): 1311-1315.

[29] Carragee E, Paragioudakis S, Khurana S. 2000 Volvo award win-
ner in clinical studies: lumbar high intensity zone and discogra-
phy in subjects without low back problems|[]J]. Spine (Phila Pa
1976), 2000, 25(23): 2987-2992.

[30] B4, B s, BRAFAE. TECHE IR0 R Y X I0E Br (D). e
HRRE, 1998, 18(1): 14-16.

[31] Kang SH, Choi SH, Seong NJ, et al. Comparative study of lumbar
magnetic resonance imaging and myelography in young soldiers
with herniated lumbar disc[J]. ] Korean Neurosurg Soc, 2010, 48
(6): 501-505.

[32] Jarvik JG, Hollingworth W, Heagerty PJ, et al. Three-year inci-
dence of low back pain in an initially asymptomatic cohort: clini-
cal and imaging risk factors [J]. Spine (Phila Pa 1976), 2005, 30
(13): 1541-1548.

[33] Pfirrmann CW, Metzdorf A, Zanetti M, et al. Magnetic resonance
classification of lumbar intervertebral disc degeneration[J]. Spine
(Phila Pa 1976), 2001, 26(17): 1873-1878.

[34] Griffith JF, Wang YX, Antonio GE, et al. Modified Pfirrmann
grading system for lumbar intervertebral disc degeneration[J].
Spine (Phila Pa 1976), 2007, 32(24): E708-712.

[35] Schneiderman G, Flannigan B, Kingston S, et al. Magnelic reso-
nance imaging in the diagnosis of disc degeneration: correlation
with discography[J]. Spine (Phila Pa 1976), 1987, 12(3): 276-
281.

[36] de Roos A, Kressel H, Spritzer C, et al. MR imaging of marrow
changes adjacent to end plates in degenerative lumbar disk dis-
ease[J]. AJR Am J Roentgenol, 1987, 149(3): 531-534.

[37] Modic MT, Steinberg PM, Ross JS, et al. Degenerative disk dis-
ease: assessment of changes in vertebral body marrow with MR
imaging[J]. Radiology, 1988, 166(1 Pt 1): 193-199.

[38] Braithwaite I, White J, Saifuddin A, et al. Vertebral end - plate
(Modic) changes on lumbar spine MRI: correlation with pain re-
production at lumbar discography[J]. Eur Spine J, 1998, 7(5): 363-
368.

[39] Vital JM, Gille O, Pointillart V, et al. Course of Modic 1 six
months after lumbar posterior osteosynthesis[J]. Spine (Phila Pa
1976), 2003, 28(7): 715-720.

[40] Rahme R, Moussa R. The modic vertebral endplate and marrow
changes: pathologic significance and relation to low back pain
and segmental instability of the lumbar spine[J]. AJNR Am J Neu-
roradiol, 2008, 29(5): 838-842.

[41] Karchevsky M, Schweitzer ME, Carrino JA, et al. Reactive end-
plate marrow changes: a systematic orphologic and epidemiologic
evaluation|J]. Skeletal Radiol, 2005, 34(3): 125-129.

[42] Kuisma M, Karppinen J, Niinimaki J, et al. A three-year follow-up
of lumbar spine endplate (Modic) changes[J]. Spine (Phila Pa
1976), 2006, 31(15): 1714-1718.

[43] Toyone T, Takahashi K, Kitahara H, et al. Vertebral bone-marrow
changes in degenerative disc disease: an MRI study of 74 patients
with low back pain[J]. ] Bone Joint Surg Br, 1994, 76(5): 757-764.

[44] Mitra D, Cassar-Pullicino VN, McCall IW. Longitudinal study of

vertebral type-1 end-plate changes on MR of the lumbar spine[J].

Eur Radiol, 2004, 14(9): 1574-1581.

Kokkonen SM, Kurunlahti M, Tervonen O, et al. Endplate degen-

—
~
vy

P

eration observed on magnetic resonance imaging of the lumbar
spine: correlation with pain provocation and disc changes ob-
served on computed tomography diskography[J]. Spine (Phila Pa
1976), 2002, 27(20): 2274-2278.
[46] Toyone T, Takahashi K, Kitahara H, et al. Vertebral bone-marrow
changes in degenerative lumbar disc disease: an MRI study of 74
patients with low back pain[J]. J Bone Joint Surg Br, 1994, 76(5):
757-764.
Vital JM, Gille O, Pointillart V, et al. Course of Modic 1 six

—
A~
Q

i

months after lumbar posterior osteosynthesis[J]. Spine (Phila Pa
1976), 2003, 28(7): 715-721.

[48] Lang P, Chafetz N, Genant HK, et al. Lumbar spinal fusion: as-
sessment of functional stability with magnetic resonance imaging
[J]. Spine (Phila Pa 1976), 1990, 15(6): 581-588.

[49] Rajasekaran S, Venkatadass K, Naresh Babu J, et al. Pharmaco-
logical enhancement of disc diffusion and differentiation of
healthy, ageing and degenerated discs : Results from in-vivo seri-
al post-contrast MRI studies in 365 human lumbar discs[J]. Eur
Spine J, 2008, 17(5): 626-643.

[50] Schmorl G. Uber die an den wirbelbandscheiben vorkommenden
ausdehnungs-und zerreisungsvorgange und die dadurch an ihnen
und der wirbelspongiosa hervorgerufenen veranderungen[J]. Verh
Dtsch Path Ges, 1927, 22: 250.

[51] Dar G, Masharawi Y, Peleg S, et al. Schmorl’s nodes distribution
in the human spine and its possible etiology[J]. Eur Spine J, 2010,
19(4): 670-675.

[52] Pfirrmann CWA, Resnick D. Schmorl nodes of the thoracic and
lumbar spine: radiographic-pathological study of prevalence, char-
acterization, and correlation with degenerative changes[J]. Radiol-
ogy, 2001, 219(2): 368-374.

[53] mgkts, 8. PR AR A Y X 2 MRIRIL 595 2 X
[J]. B #2435, 2002, 36(9): 828-832.

[54] 325, 5103, R 4. X6k EHME Schmorl 455 WAV AR ]
P E B AR, 2003, 13(3): 137-139.

[55] Williams FM, Manek NJ, Sambrook PN, et al. Schmorl’s nodes:
common, highly heritable, and related to lumbar disc disease[]].
Arthritis Rheum, 2007, 57(5): 855-860.

[56] Sonne-Holm S, Jacobsen S, Rovsing H, et al. The epidemiology of
Schmorl’s nodes and their correlation to radiographic degenera-
tion in 4,151 subjects[J]. Eur Spine J, 2013, 22(8): 1907-1912.

[57] Kellgren J, Lawrence JS . Radiological assessment of osteo-arthri-
tis[J]. Ann Rheum Dis, 1957, 16(4): 494-502.

[58] Takahashi K, Miyazaki T, Ohnari H, et al. Schmorl’s nodes and
low - back pain: analysis of magnetic resonance imaging findings

in symptomatic and asymptomatic individuals|J]. Eur Spine J,


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


e B R 25 2014 4F 3 H 45 34 %55 33 Chin J Orthop, March 2014, Vol. 34, No. 3 +345-

1995, 4(1): 56-59.

[59] Hamanishi C, Kawabata T, Yosii T, et al. Schmorl’s nodes on mag-
netic resonance imaging: their incidence and clinical relevance
[J]. Spine (Phila Pa 1976), 1994, 19(4): 450- 453.

[60] Lowrey JJ. Dislocated lumbar vertebral epiphysis in adolescent
children[J]. ] Neurosurg, 1973, 38(2): 232-234.

[61] Laredo JD, Bard M, Chretien J, et al. Lumbar posterior marginal
intraosseous cartilaginous node[J]. SkeleialRadiol, 1986, 15(3):
201-208.

[62] Leroux JL, Fuentes JM, Baixas P, et al. Lumbar posterior margin-
al node (LPMN) in adults. Report of fifteen cases[]J]. Spine (Phila
Pa 1976), 1992, 17(12): 1505-1508.

[63] Asazuma T, Nobuta M, Sato M, et al. Lumbar disc herniation asso-
ciated with separation of the posterior ring apophysis: analysis of
five surgical cases and review of the literature[J]. Acta Neurochir
(Wien), 2003, 145(6): 461-466.

[64] S5, et 51830, 45, MEARMER S 2% 2 WriE AU A 2 U 2
ZESNERT). ARSI, 2002, 40 (4): 297.

[65] FLPCZE, Sy, fEREAL, 55, MEMER] £ 28 IR HEIK J5 2% B WiE
[J]. e %ﬂmu, 2002, 22(1): 14-16.

[66] A, 1 KA. A NEME R BB REE (1] AR B R,
1982, 2(1): 34.

[67] iz, SEBFMT, K RULLL HEHERE (A IS S BT, e il

i, 1996, 16(12): 750-752.

[68] Wu X, Ma W, Du H, et al. A review of current treatment of lum-
bar posterior ring apophysis fracture with lumbar disc herniation
[J]. Eur Spine J, 2013, 22(3): 475-488.

[69] Takata K, Inoue S, Takahashi K, et al. Fracture of the posterior
margin of a lumbar vertebral body[J]. ] Bone Joint Surg Am, 1998,
70(4): 589-594.

[70] Epstein NE, Epstein JA. Limbus lumbar vertebral fractures in 27
adolescents and adults[J]. Spine (Phila Pa 1976), 1991, 16(8):
962-966.

[71] Cheung KM, Samartzis D, Karppinen J, et al. Are "patterns" of
lumbar disc degeneration associated with low back pain? new in-
sights based on skipped level disc pathology[J]. Spine (Phila Pa
1976), 2012, 37(7): E430-438.

[72] Dammers R, Kochler PJ. Lumbar disc herniation:level increase
with age[J]. Surg Neurol, 2002, 58(3-4): 209-213.

[73] Werndle MC, Reza A, Wong K, et al. Acut disc herniation in the
elderly[J]. Br J Neurosurg, 2012, 26(2): 255-257.

[74] ¥ ik, Morishita Y, Henry H, 5. B Mo MRI |- 451 BB Ak
IF) 23 38 A8 25 A AR DG A A (). o R A B 2k,
2009, 19(11): 845-849.

(iR H 191:2013-08-25)
(AR SCHhf - T4


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


