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Feature of bony structural parameters and their effect on degenerative lumbar scoliosis/WU Hailong,
DING Wenyuan,SHEN Yong,et al/Chinese Journal of Spine and Spinal Cord,2011,21(7):573~577

[Abstract] Objective:To investigate the relationship between intervertebral disc—endplate degeneration and
bony structural parameters and the effect of bony structural parameters on the development of degenerative
lumbar scoliosis.Method:The imaging data of 120 patients with primary degenerative lumbar scoliosis in our
hospital were retrospectively reviewed as case group,while 89 patients with lumbar degenerative disease and
without lumbar scoliosis were selected as control group.The vertebral body and intervertebral height in both
sides on frontal X-ray,and the facet joint orientation in both sides on CT scan were measured respectively.
The average vertebral body height,average intervertebral disc height and average facet orientation were regard-
ed as bony structural parameters.Lumbar scoliosis and lordosis Cobb’s angles of the case group were mea-
sured.The quantitative grading methods were used and the relationship between asymmetric bony structural pa-
rameters and intervertebral disc—endplate degeneration were analyzed through comparing bony structural pa-
rameters.Result:The bony structural parameters between convex and concave side of the case group showed
significant difference (P<0.05),which indicated asymmetric distribution of bony structural parameters in degen-
erative lumbar scoliosis,and the bony structural parameters between right and left side of the control group
showed no significant difference (P>0.05).The degree of intervertebral disc—endplate degeneration between 2
groups showed significant difference (P<0.05).By correlation analysis,asymmetric degree of bony structural pa-

rameters showed good correlation with degree of intervertebral disc—endplate degeneration (P<0.05),which was
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positively correlated with lumbar scoliosis Cobb’s angle (0<r<1,P<0.05),but negatively correlated with lumbar

lordosis Cobb’s angle (~1<r<0,P<0.05).Linear regression existed between lumbar scoliosis angle as well as lor-

dosis angle and asymmetric degree of bony structural parameters(F=431.671 and 17.137,P<0.01).Conclusion:

High degree of intervertebral disc—endplate degeneration is more often in degenerative lumbar scoliosis and

bony structural parameters show asymmetric distribution which significantly correlate with asymmetric

intervertebral disc —endplate degeneration.Lumbar scoliosis Cobb’s angle increases with progression of bony

structural asymmetric degree ,however lumbar lordosis Cobb’s angle decreases with it.
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[Author’s address]
azhuang,050051 , China

IBARPER ALY AR A TR AR BETE
TCAF RO s | PR A B A% IR AT PR AL T H B
A B A A o™, DA TBEAEA o™ 22 WL s R0
o N S 2% R AR X B 2 i R P R AR
o 52 JEE ) AN [) B OO AR I AS [+ 7 B2 AR (] FE
SRS . H TR S5 28 2 U AR A2 1
REEAFEAN T 8y e A S T AR RIS D AR BE 5
Xob 4 S TR A I ™ LA 5 00 o™ £ P AR AR A 1
PRSI S RO AT T, BRI
PEES SRR IR A PEREAEN ™ S 2R | R R i A
L BEIE

1 #ERMFZE
1.1 — R

PEHL 2000 4F 3 A ~2010 4F 3 A &K Bi2i6
[ 120 1] i 2 1 AR A P A A oY £ 25 ) S AR 2
BHE 955 B 21, 89 191112 It Ay M2 A 112 A5 4 5 9 I B
BMEHEM ™ 2 AR S BORME X B4,
BE LTS X 28 CT e MRI K Ar | Bifi 15 %5 k)
Fra HE R AR AR A BRI IR S 4% R
e S A AT WA o8 B AR RAE TG AL I
B RHEET AR SRR KT 50 29 4 3= 25
AR T 100, X AL To A ARy S B 20 v B Pk
47 B, Ltk 73 B AR RS 51~77 %, FH 615 %
R 6 A~ H ~35 48, AL R 10.6 4, 1 M A 4
e 81 1) ; P NEME SR R 36 M1 5 2 A 7] 38 5
tHAE 97 B X REAL b BB 4 35 ], &t 54 15 A i
50~76 % V-1 60.8 % ;i FE 1 > H ~28 4F P i
A 9.3 4R | EAE A B A= E 67 il 5 MEAE R FoiE 18
191 5 NEEAFE 1] 45 2 3 RE 74 31,
1.2 E MRS5S E0 I X A

AT S AR 2 BRI 3 H TR — A N 52, R
bR R RO a2 & 2 Wa B4,

Department of Spine Surgery,the Third Hospital of Hebei Medical University,Shiji-

o 191 2L LA 3 75 P A A R B DA UL e 5, ) B 2
L L1~LA HMEMR Bz B SR 3 52 TE A7 X 2R 73
000 % A KA (1) 7000 17 125 B2, CT 1 I 2 4%
ANHE AT 5G9 1 R A, 0 il T H R A
MEARSE 227 55 i (vertebral average height, VAH)
) °F- ¥4 /%5 B (intervertebral average height ,IAH) A&
KT RARS (facet average sagittal angle,
FASA R PSS S8 (B 1), WA L 25 4
SRCE S AT IO X ¢ K I AL, AP P A A
SR TG S B A RFREE A
X R A A B PSS R SR AR BRI, HBUE R
TP E R ZE A SO AR 120 A B L 5
TR HEARARXTFREE (vertebral asymmetry degree,
VAD) ., HERIARXTFRE  (intervertebral asymmetry
degree , IAD) KT REAXFRIE (asymmetry de-
gree of facet joint,ADF), 53 4b %5 {5l 40 9 ) £
FA B EAEM Y /1 (Cobb %) M JEHMERT ™ A (L1
b ZAMREL S LS T AMELIA),
1.3 () 38— 2 AR 22 1 A 7 i

o (9 2H UL 3225 I MEAAR | AR 2 e QB AT 2 i
WL F G % B4 L L1~14 MR M e 45 K% 45 3
LA G, ZeARIBASHE Modic 4374 5 ! 2
AT, 9 1 ~IV 9, HERIELRZE 7 MRI T2
IAEUE 4% pffirmann 7> AR ERS> R 5 9, Hordr
I Iy iF o HE ] & I~ V2% Ch R 78 A H] 24
WA Vo3 et — RV 1 4 MEN] B -2 Bl
ARPPAR TR TIE s A A HENR] Bk K AR T 2 AR AR
SRR A AAERECE (1)
1.4 ZeiteEJrik

JIE A I e 5O SR T B UE 22 (aos ) R
i SPSS 13.0 #fFor b, HEBORE H AR AT
XF ¢ K, R TN T 2540 A 1 FEORER ) Pearson
FHOC 3 AT, X5 T A I DN IE 25 43 A 19 %Ok R



P A 2SR 2011 4EAE 21 4855 7 1)

Chinese Journal of Spine and Spinal Cord,2011,Vol.21 ,No.7 575

Spearman®k FAHIC 43 AT, 1 IH 4341 R FH 22 o0 2k
[ H 5007, 3 P<0.05 A 43 X,

2 H#R

o 1 4 Hr 120 451 58 5 UL 471 A HEAR AHE
] 38k M2 &R0 2 b, 8 I HEAR SR 3 4> 31 4
(25.8%) ,4 4~ 67 191 (55.8%) ,5 4~ 22 1 (18.4%) ;
M 22 2 61 B (50.8% ), A2 32 4
(26.7%) ; Mfa I B 2225 18 411 (15.0% ) , A 25 9
%1 (7.5%) ; BUHEN T L1 HEAR 3 61 (2.5%) ,1L1/2 HE
] 2 8 1911 (6.7% ) , 1.2 HEAK 29 i (24.2% ) ,1.2/3 HE
] & 53 ] (44.2% ) 1.3 MEtA 25 4] (20.8% ) ,1.3/4
ME B 5% 2 1 (1.7% ) 5 FEEARE AN ™ ff 120~42° , SF- 3
18.2°; HEHE R ™ £y 3°~43°,F-34 27.6°, X ML
89 {4l KB 5 IL LI 356 Ak A4 | A ] £k K 208 T ¢
M R 2 M ) 28— 2O AR AR T 43 BB M 25 H S 8K
R 248 SR L3 1, 7% 5 107 4 M i) 28— AR A8 DF
BT o T R P S5 AL 2 BOR XS R T % BE 2 7 A0
H L SHOTR

FHCPE BT 7, HETR] 8- AR AR 4 5
Bk 245 H S BOR G RR A A e PE (P<0.05,
2a) , FEHEM ™ Ff 55 B 2548 2 BN S Bk B L I A
X (0<r<1,P<0.05; & 2b) , FEAMEFT ™ f 5 1 P
P 8O G FR B 2 A 56 (—=1<r<0,P<0.05; &
2¢)o [IAGHT o BEMEMD™ ff N2 BEHE T ™ f 5
B SEARNREATEELRIAXR (F=
431.671 F1 17.137,P<0.01;5 2),

(2

3 i
31 BB A S SRR A S
A T 48 — 2 AR A2 1 56 &R
8 72 e R 0 o7 o AR A A P 5 1 — Ry
REARL KRR BE BT B R 6 IFA K
FEAE A A R A RREAE ) 45 5% Hh 45, B 3 AN
RIS 25 D RE S TR e IR, AT
33 197 2 A T 98 — 28 MR OR A8 7 43 B e, ot M) - P
SERSHOAXKTFR T X 2 90 0 P 45 4 S 500
x1 HEBEEEHEETBEEEMSHEOLEE ()
i Bl (n=120) Xt HE 2L (n=89)

1 o A R RRE A i) ZE

MRS 6100 3745100 28613 36842.0 37.1518°
(mm)

7] g N .
HERTERD ) 6o 1 1626187 34516 158422 16.121.9°
(mm)
KURK ) 4237 3898417 45534 387240 39.1:38°
A ()
B AR5 6.7£2.3% 4.9+3.5
M £ (°) 24.8+10.2 —
i A (°) 18.1414.7 _

D45 R 5L P<0.05 ;)5 7 406 He 4 P>0.05 ;345 %
B B P<0.05

F2 BOASTEERPBITHER  (n=120)
™ £y i A
PRC SRC PRC SRC
HE A X R 3.879 0310 -2.727  -0.285
HE ) A o R )3 8.001  0.720 -1.569  -0.185
AT G R JE -0716 -0.079  -1.151 -0.166

HPRC A 1219 22 %50 SRC R b oAk [l )3 22 54

B1 BEBME65Y a ELNHMEEECH 4 4 LI~14 AWM XL boe £ X LA K CT L0 & 4B M 454 S 80, T
TP 275 B 2 (h1+h2+h3+h4 ) /4 F1 (H1+H2+H3+H4 ) /4 5 ME 178 7 349 35 B2 4 (q1+q2+q3)/3 F(Q1+Q2+Q3)/3 ; K 19 58 F- ¥ &4k
K : (atbt+et+d)/4 . (e+f+g+k)/4 die 7E MRI T1 F1 T2 fAUE b WLGEHE [H] 5k B A A 2 b ity R AZ I 00 o M ) 0B 78 4%
pffirmann 43 AR HES B T IV |V ATV 95 M AR Ze 0 R 28 $2 Modic 43 ZbsifEsr 5o I0 10 10 IO I I OO0 OO 2%, 6 —

PAF 1o, MER B -ZAER A PF 2 J :38/4=9.50



576 b A AR B2 AR 2011 4E5S 21 855 7

Chinese Journal of Spine and Spinal Cord,2011,Vol.21 ,No7

[2a) P . 1)

B2 a A £ AR AT o S AE R X BREE AR DG b REEAEM ™ F -5 A ) A 6 R EE B AR OGP ¢ AR RO AR S AR

AN R JEE ) A S

PR AR AT 7 B 1R 54 25 A X 45
[ £~ MR A Vo AT ARG, AT DL 38 78 P A
A0 15 E Al R 1R A P B ) 1 BB PSS =
By e | ELS R kAR SR X AR G AR  BEAE HE I) 25
AR IR AL, 328 TAHE R B APEIE 5, A )
FMANGR LR —E R, AREE N A EH 1)
A ERIIRERS, Ly BN R R LN R A 1Y
A 2B UAE R B AR A% HE AR R B 2k HEAA
ARTE B KT R FRATHIR AL A ST I RARSA T
o] AL S5 — R BB PSS M AL . 2 B PEAS F 2k
AR BN X BRI, s 2 B2 0 ME [] 142 42 (19 B5U€E 1R
Iy BER 285 T 2 A A — M [ 5 50 1T ) = 6077 7
AT B ANKIRR - DT 5 A I 25 R 2 F) A XA IR
AR A ) 35— 2 AR B A X RR A M ) 242 1
WK B A e A5 % R i 1R RE TS
FE AN RS TR L 7 G v X e — 25 i M (] B A 2
LI B A ) ME (A R A R PR 25 % LYY
BOPEAR FEAS R E AT BOPE R AL AT DL IR AR
I AU o P 5 R ) A 6 R A1 -5 M i) 5 - 25
(AR FRIB A2 A7 K,
3.2 B VESSH S EOR X FR EE IR A e A
PN

AHARHE S BB H 8 1 —z s B,
7 HEAAC T £ 32 22 AR 79 000 5645 5 5 5 1) 12 e A
3R, Rl WL AT A A A A R
— BRI, AN KRR — B FRATTR
WEF- 15 B A 20z 31 Be iy ) o P (18 3) . iR A
BEEA AR L, B X B — 3z 3 B ) P T TR
b AR T PRSP PR T S48 T D s S BB B
A B AR PO B SCHE L C LD PN ST
GERTTHYSCHE A R A FI B PR TERRER L T Q
AL ZAF T DA (O ) e e 3 O T

B3 IREE A B R AR B S L C LD
PN O 9 G4 B MBS S AT b DA i 2 T SRRl

DLTE AB B /)N, e e fa bk K [W3 CD A2/l
SIRLN Sy T R e R . {2 AB /T CD, A )
FEEEAS/NPAE DL T L AB BYSEAE I TE K, an B A%
TFEH G it ,AB KF AG,AGCD # ABCD Jj
2T O R A P R M O, B ) 2 1T 1
AR 2 WA B WS [RIE R BE R ELF P
i, EF ZF AB,Ir L EFCD 5 ABCD 71241 (1)
AP BEACHE A 38 7 P RO A o A AT 359 1
FIVKE (8] - 359 5 B P S X B, S T B A5 F
R, T LA A 3 AN K R 25 O X R P 25 2 X iz
BRI R AR TRNITR KA iy N
D S AN R 45 R A TR AN R 1) &5 4 Sty ,
A 18] 55 3 1 R X R 25 2 L g s A T ) AN
FE o ARHIRFE AR HEAR I A R BRIy A B AN X
TR 88 > ME A A X R > 56 49 58 AN X AR B 158 B e ]
AN R R A T AN R o™ 1) 52 e B K

i [5] 28 — 2 A 118 AN Xk 22 728 AT 3 ol M ] -
SERGTUIE BRI FR, ASXEBR A 45 4 S oM 1] AN
o f 1e] 5[] B TR) AN 2 2 52 WA A 1] g 2 671
far B9 43 A, EE A (8] 4 — 2B ) R X AR AR AR
Tribus SFGA Ay HE] & 5 R 19 15 B 7 A= 1R 28



P A 2SR 2011 4EAE 21 4855 7 1)

Chinese Journal of Spine and Spinal Cord,2011,Vol.21 ,No.7 577

JEEAREN T R 2R K R iR B 3R ZH U AR AR S 1Y
AR A JILR W] 375 e s E AR Y . Daffner 557
I A ) 285 A0 () 5G4 9 1Y 1) AN X PR IR A2
HOW BLE G AR XERR, BE— 2 BREME (4 A X
PR BT, AN X AR B A S o oA e A X AR IR E
FOR S REAE DN ™ (Y BEAT R AR AR TE | IEE
M £ 5 B PR S RO R PR S IR O, HAF
TE LR R OG22 AT UL JEHE DU o™ Bl 4 25 40 AN X
PR A PR B I R, 0o A A S W
LG B AN X FR SO 7 ST B, AR 2 A IR
B L YERR R LR AR A R Y T s AR I BE
HACES B X SL A5 R IR AR 45, B BE ) A%
55, B PR AL B R T R AU AL, T X —
LU B RE A FR A 2 753, 52 Rizgh 4y
B Z Al PR R R B 7B I i S
AR, Lk B AL AR T B AR, B
O 2 PEAE AN FRIR AE B AU PRk, 7E—E T
P PN X A B A 2 Y

eI R AR, FRAT A BRI A P R ME M) ™ 1
TE AT IEME AT A A9 kN B 2% Murata 25958
Ao XY IR A P FEEAE A T SR AR A B,
FEESE R 100, REAE R ™ A B 22 08y 5°, ity HLAE
HERT ™ 980/ MEAE S A MR 2B, i T REAE
SRR THTAS By A B B2 ) A7 A I8 2l AN B 0
A T A A R T AR AR AN ) T e e AR T ) AR
2%, RIIFAUCEEAE ] 4 | BB LR R A5 A )
AT ) T AR 2 B2, 1Bl RE B9 /N B 2R
RACELR 5 Jim 391 AT L BUARE AR AR A 26 B PR S5 A FY)
A B R 1) 2 AT S R T A AR
JIE R AR B ACEERE ST, AT ™ A 950/
JE R 2R S A ) AN SR A S R T PR3 7
A R BRREAE T A 9 % R 1) 2 R 1
P LA A R AR T 1941 ] RE SR ANER A BT o
HERT N A -5 B PSS 2 BOR X R S o 5, B
FAAE ELER IR G A, SCRpak —HE
3.3 RASPEREAEN B T AR YT

A ] 285 — 2 A 108 728 A 5] A X o P 25 4
FR iz g W B HE R AR E , MEM AT E o
A MRV HE 1] B -2 A IR A, o S A ) PR 25 4
(AN X PR R AL s B 52 BRom a1 Be g ag 2, AR
T K — 2 R R AT 2 T S O ]

- LAR AL TR JEMEM ™ K A R R B R,
ANKEFRA PSSR e A R O i
JEEAE AR 72 Y 2 NP IO, DR I S M ) 25 1 25 A
F4 1B 78 S i A SR T A ROR AR, MER] AR
SE 1)L 0T T o mT ARG AR M A PR 2R T
JE NREE R R REA QA 3l W PR s, T A By
X AR 2277 A P i S AR, i EL B 7 e A )
kRS, LIRS TC W] A RE AR AT Y B AR
JENEFT IR, A AT B A G SR W 1 L 36 Al A
AR E SO N A 45 IR, AT AT IR A X
TR Ty AT R AR X AR A
B AR A P AR O o B TR, TR A H Y
JE LR AR, [ I AT A2 o A 1Y
PP LA O R, SR R S AN
FARIK AR,

4 BEXH

1. 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):193-199.

2. Kokkonen SM,Kurunlahti M,Tervonen O,et al. Endplate de-
generation observed on magnetic resonance imaging of the
lumbar spine:correlation with pain  provocation and disc
changes observed on computed tomography discography [J].
Spine,2002,27(20) :2274-2278.

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

4. FJ5E BB BSR4 R R S P AT R HL A B AR YR
I HERET]. H A AR % A5, 2007, 17(4) :310-312.

5. REIE, T 3Co0, B AR R M AR ™ A AR 28 AR Modic B
ARR 53 A B0 SR W IR [T, P A AR AR, 2011, 21
(4):285-289.

6. Tribus CB. Degenerative lumbar scoliosis:evaluation and man-
agement[J].J] Am Acad Orthop Surg,2003,11(3):174-183.

7. Daffner SD,Vaccaro AR.Adult degenerative lumbar scoliosis[J].
Am J Orthop,2003,32(9):77-82.

8. Murata Y,Takahashi K,Hanaoka E,et al. Changes in scoliotic
curvature and lordotic angle during the early phase of degen-
erative lumbar scoliosis|J].Spine,2002,27(20) :2268-2273.

9. XA, B %I, WA A A AR P A O o I PR R A B SRR
BRI AR E R 2%k ,2007,27(11) - 808-813.

(Wi F B :2011-04-05 & 15l H 11 :2011-05-04)
(EXLmF F ORIRAH)
(AXspm#E 2 F)



