o R 2L R 2011 4EES 21 455 9 1)

FAAE 0 W B AL AT R A S
——993 51| LA e IRk 12 B 1Y CT g

BROFUEBER EEE R OB, E 2 AN, L
(1 dEE R%EFE =R RS2 BR 100191 db5im)

L, TRAY R 2

[FZ] B 05T M 8 )47 5 fk (ossification of the ligamentum flavum,OLF) & £ 4F % 15 B0 B &2 fk
BRI WATIR AR R o FTE B4 BT 2010 4F 2 F DA M T R ok 3% B 512 19 993 8 & (95 506, & 487, iy
5~102 % P35 60 %) 09 I &6 2 HE B CT (multidetector computed  tomography , MDCT) v~ il 57 F 45 & 5< R Az
CT 5, 23 A7 B e s ) oy i Al F) SE 23 b 2 A W19 B JREFE S 5 R SS90 T 30 S5 00, WL R 3] 4 e B AR 1Y
Bed 5 OLF Q& o AU 3R (AL 5t 2008 4F N AR A M GE ) #EAT ARERR Ik . 85 SR« SR b B 5
63.9% ; W AR AL B 2R (68.5% ) =i T & M (59.0%) ;50~59 2 4T % 41 19 SR F e =1 (79.2%) ,{H 10~19 2 N HF
A OLF %4 H BN 50.0%; T1I0~T11(44.0%) F1 T11~T12(41.6%) 15 Bt OLF 149 55 RIS . G518 - bl
A AN, M OLF U RS AR R R ET Tl 2 Trb BB, B3R 54 B A — 2 M
T

(SR ] B Al BRI B AT 2
doi: 10.3969/j.issn.1004-406X.2011.09.13
HE S ES R681.5 XHERFRIRAG A X E4HS :1004-406X (2011)-09-0764-05

Epidemiological survey of ossification of the ligamentum flavum in thoracic spine:CT imaging observa-
tion of 993 cases/LANG Ning,YUAN Huishu, WANG Honglei,et al/Chinese Journal of Spine and
Spinal Cord,2011,21(9):764~768

[ Abstract)
tum flavum in thoracic spine.Methods: Retrospective analysis was made on 993 patients (M:F=506:487)

Objective:To evaluate the prevalence,morphology,and distribution of ossification of the ligamen-
with
chest sympotoms who underwent MDCT since February 2010 in our hospital.The mean age was 60 years
(range=5-102).Sagittal and axial images were analysed together.The segment,thickness,location and the condi-
tion about the dural sac were recorded.Result:The prevalence in male(68.5%) was higher than that in female
(59.0% ).The highest prevalence was in the patients in 50-59 years age group,but OLF also happened early
in 10-19 years age group.The highest prevalence was in T10-11(44.0% ) and T11-12(41.6% ).Conclusion:
The prevalence of ossification of the ligamentum flavum was highest in 50-59 years age group but also hap-
pened in early age.OLF occurs more frenquently in the lower than upper and middle thoracic region and its
prevalence is getting higher with aging.

[Key words] Ossification; Ligamentum flavum;Thoracic spine ; Prevalence

[Author’s address] Department of Radiology,Peking University Third Hospital, Beijing,100191,China

Chinese Journal of Spine and Spinal Cord,2011,Vol.21,No.9

W) w B AL (ossification of the ligamentum
flavum, OLF)1920 4F-H Polgar & SCHGEN, WA
22 S AR RPN AR b DX BT R AR M X A 4
TEE-M, OLF 251 MM s s 3 BOF 882 i
WL N Z — AT DL SO E A& RGAER

$E—1EEE N L (1980-) WL, LR BEIT, W57 ] 060 R
G ARIZ

15 (010)82267081  E—mail : langning800129@126.com
WIREH FEIP5E Email :bysypku@126.com

1 G, FAT, OLF A X 2 AR AT 9 27 45
SNBSS W T 22 T X ZR 7 719l MRIP,
{EL X R A7 g 5 A R 3R U & N R 2
FLH OLF ASHUS . MR AT B Ak 1 W U M 45
fiX, LA B EFTE =M SHCRAIRE Z 5%
FE M THER A s 30 Aof A I A Bl A B T
BN RIS 04 B A TR B8 2 A1 AN W 2 ) ) el A I
B A AE MRI E#RBUA KR 5, KIEKX
7y CT KBR T HEBWNER, BB X T a1k



o A 2SR 2011 4E4 21 4855 9 1)

Chinese Journal of Spine and Spinal Cord,2011,Vol.21 ,No.9 765

RO A v B O, H HT A M AR CT AR i W Jr i
B9 , (H AR A S /NI A BIE 5 3 BRI 8 e
RE g2 e F& BE 52 8 0 A9 F I [ R S8 (picture
archiving and communication systems,PACS) 71 [ifi
BLAIEC 1> ob LU 3R 4 ROk 12 i 47 g 8 MDCT
(¥ 993 f5il ;B WLEE OLF 4 (B 3 R0 17 B AF
W S R R

1 #ERFAFZE
1.1 ABFES

REALBERL 2010 47 2 H LA &8 AE IR (AL 45 % 44
N R R WK I P e DRIHE B9 | A A R AR o
PLa Ml AR A5 | M RE S5 4 ) ok 3R e i A7 I
MDCT 94 i 835 1063 Ak, A brifE . 4
By T1~T12 MEMAR, BOHE S ™ M /NTF 250, iR
e 1A H 9t sk L B CT, B Y B
G — KA AVE RSN G HEBR PR UE B HEAR S5 .
A B AL 3L 993 7], Hodr 55 506 ], Zc 487 Hi,
TFHFERE 60 2 (5~102 %),
1.2 CT H# 5 &z Wibrife

CT 14 & Hl 64 2 (LightSpeed VCT;GE
Medical System) #1 16 2 (Sensation;Siemens)MD
CT H#AL, FH S8, W H 2% 58 50
0.625mm A1 0.75mm , E{5 K H 3mm 22 3mm [H]
B A7 i At R T oL [l 2545 AR
DR AR /NS T2 THT A AR P A S A s A
4 KRNI i %% BE 52 s Wibn il | IR 256 SR A7
h, HEBR BT B R MEAR BN O R B AR i
B 2RO (1) o S A T d S Ak 5
M 2 TR] ) 2 LR BV i A s s 0 )RR L il
OLF ZAEMNIE . WL b 8 By 2 75 1 30 A g
B3 WU AR . OLF 3 42 5 A4~ s 5 A4~ 5 BE LA L
() Sy 2 2 BB Ak AR VA D AR I S BB Ak X 6

A 5L BRI IS W A5 AR E I 1712
Wibs Y ge— 1501, b AT N — 2R FOBUE
XoF A2 995 19 P B0 R AT 0 A R LR — SR
NIRRT . RS (bRt T G 4E 45 2009) H (b 5
7 2008 45 N HAE A B 1 )17 ANHERR HEAL S
THREAREAL B 2
1.3 Sitadr

fit ] SPSS 15.0 MUABEATHE 15 70 0T . XF 4%
B A BRI 25 S UEAT ¢ R AR
W 1 B B R k1T Spearman A 53T, % P<
0.05 WA GIT#ER,

2 #R

993 il LA 713 Bk A OLF, Bk
H 71.8% B AL BTN 63.9%, Hoh B bR R
W% TP (P<0.05,% 1),

AN TR)AF s 4 L #52,0~9 B AFE I 41 6 OLF &
"2 ,10~19 B AR R 50% , 2 )5 20~89 % 2 a1 4%
A B BB R TE 60.0~70.0% 2 ], Hir 50~
59 & A A 0 SRR R R O 79.2% X 0~59 %
AR 2H AR IS T OLF S8 Z8 54T Spearman A ¢
AT, KB A5 A B AH DG HE (R=0.943,P<0.05) ;
XF 0-89 2 A % 41 () 4F % FI OLF A8 9 28 i 17
Spearman A G 43 M, & B T F A — 9 AH OC 1
(R=0.794,P<0.05,% 2),

T AFEAS [R] 5 B 45 4 1 Bt KA [\ 51 ] OLF
B9 43 A5 W# 3, LL T1I0~T11 (44.0% ) Fil T11~T12
(41.6%) P HEEE, BR T1~T2 . T2~T3 . T10~
TI1 M T11~T12 LhAh, &5 B9 Lo B 3 Z A 1Y)
ZE S EIAT EE(P<0.01) , HA7 3898 A4~ B )
W OR A B B E R R /D 1. 4mm, i )5
7.1mm , R Ky 3.03+0.76mm,, H i g i i
P57 AT AT 2617 HEIR Y B (67.1%)

B 1 BE,7,35%, LAk
12 a MDCT fli i i /% 25 /N X5 2
T /IN 56 7 38 AR AR P A0 AT L 2T 5 2%
JES MBI EACAREE b &
ARAL T T DL AT o % T R A VR T A
M (75 K TR )



766 o R 2L R 2011 4EES 21 455 9 1)

Chinese Journal of Spine and Spinal Cord,2011,Vol.21,No.9

TE T B AL B AT 947 A1 BE(24.3%) 1r
FHEM I, 1181 4~ B (30.3% ) 3 T/ K 7 48
BT, 1770 A1 Bt (45.4% ) [R) B 6 /N 56 55 4 B 3T
KHERR N & A= . 7E 713 614 OLF 1y
209 11 (29.3% ) 5.5 B K, A 504 4] (70.7% )
hEWBKRE, 2B RN EE D 434 4
(86.1% ) WSt E 1k, 70 41 (13.9% ) M AE 7% 22 1
Tk, EESEE D, IS 2 M B kL
OLF £ 2,2 201 11,3 15 B 108 il ,4 477 B
H 48 7,5 A BEHE 23 6 A BEE 25 6,7
AWEBE 16,8 AEBE 9 6,9 AT B 4

F1 K#E OLF BER 2 =

OLF M B (%) WLEBRHRE (%)
L 387 506 76.5% 68.5%
0 326 487 66.9%" 59.09%%

7. D5 B M414 H P<0.001

F2 M#E OLF HERD RIS

AE Ik 41 OLF il %t n R
0~9 0 2 0.0%
10~19 8 16 50.0%
20~29 42 63 66.7%
30~39 40 64 62.5%
40~49 77 102 75.5%
50~59 145 183 79.2%
60~69 138 205 67.3%
70~79 199 268 74.3%
80~89 60 86 69.8%
>90 4 4 100.0%

L HAE R A UEAT Spearman A G HT, A RLIEA OE (MR R
B 0.794,P<0.01)

®3 K OLF T B A5 (5 506 651, % 487 f1)

% K/ 5 ¢ T etk R
T1-2 32 17 49 6.30% 3.50% 4.90%
T2-3 35 24 59 6.90% 4.90% 5.90%
T3-4 67 36 103 13.20%  7.40%"  10.40%
T4-5 85 46 131 16.80%  9.40%“  13.20%
T5-6 109 52 161 21.50% 10.70%% 16.20%
T6-7 126 75 201 24.90% 15.40%%  20.20%

T7-8 121 64 185 23.90% 13.10%" 18.60%
T8-9 122 59 181 24.10% 12.10%" 18.20%
T9-10 175 105 280 34.60% 21.60%% 28.20%
T10-11 251 186 437 49.60%  38.20%  44.00%
T11-12 220 193 413 43.50%  39.60%  41.60%

1. (D5 B A H P<0.01

1,10 N BEE 2 6,11 AT B 3 6,

3 itig

W HE OLF 25 R M e 2% 62 e i
WIFHZ — 0T LSO E s R gk, 2
BUME . OLF A9 AN, H A 5 T8 56 T OLF AT
I 2743 A I A TR L 3X 4 OLF 0 IR 24 A 52 7
o — 5 11 PRI M
31 AR

H A 2CF B #E OLF 1 94790 4 0F 98 4
Kudo % WLEE T 1744 N1 X MM B, & 35
PE OLF BN 6.2%, &M 4.8%", Guo % H
MRIAFFE 1 1768 2 HIE#H 19 OLF 1500, B R
7 3.8%, MM X £ g F P R A R 5 o
SEHERZ, 5 FEURAML R X4/ OLF A
fgOR T MR X Tk i UL U PR 351K, 2
AR BRI SRS 558 5 T
PSR A B JE B OE L BN A
Ak 1 ¥ )2 R IE B Y BB AR 7E MR 1 #fR 3
FIWIRAES, 2 RBURBAEZ R, B mif; X
28 Mg - A MR B v] BEMIRAH OLF 19 & A 15 0 .
CTHE PR e WERHLESERNE X Ty
A V= B b Y e N A ORN
OLF! A LLRT 0 W 5% FEAS B A8/, AN B S it OLF

TENRE P BB
32 FEARIENR

PLAEXT T OLF W52 (1 B R 2 0E 0 AHEN ik
JE PR DA 5 PR SR 2 I PR R E DT IE RN
FE(1744 ) S JEFH W (1768) IHEA &K (H
il 7 2 A X 48 M R A MRT, 9F 5% 7 75 B
TR vy it EL, H AT A R S AT I REAR A
Mz EEERGBRENENSHA —CMmE, B
AR BN (38 %), ANBE ST L 1 S g i A7 B
1) OLF W4T 5404 . H i AUA B9k H CT Xt
OLF A58 102 Williams 55 ) FH 1 35 F1 I 38 CT W8
LM B OLKF 15 00, FEAS 5 100 A FEAR A
BEN RN B3R 26%", FTLL, 2 REA R L
RREA N R BR ] A 08 BIF 9 35 T 12 A % 1
it iy B2 7 B A OLF (1) £ 5%

ARG REA R BB vk . 7R TR B
PACS % 4t B AL 2 B 2010 4F 2 7 [H ffa 358 E AR
TEFR BE MG 38 CT By 83 X Rh ik ORE A B T
B RUR AR IS &y B BB e, i



o A 2SR 2011 4E4 21 4855 9 1)

Chinese Journal of Spine and Spinal Cord,2011,Vol.21 ,No.9 767

M SIERAFAE T EME RS 5 S, BH
TR R KB N R L | T TR M
S AT AR R B 7 A7 BT 5 T M RE AN 45 4
H T 1 T A 5 2 B Il 58 < JURT OLF A3 BH o 19 4
K, RER W HE R Wiz A H#E OLF (19 347 9 2 43
A o fHX A B A — 2 i ey BR A, — 5 T
Bl A A TR A AR I RN IE BN TR AR RO 58 4 —
B, AR B AR AR S (AL 5T SRR % 2009)
HAY (AL 5T 2008 4E A AR ISR R gE )y ik AT A
BEAOARUEAL , THBR T B ABES 15 A DA%
3 BT PR B [ 38 R 52 e w2l OLF
MITATI 2 o A it — 2 2% (H ™5 OLF /&
H AR ] S R AT 4
33 FR

A W A A BE R OLF Y S0 R 8 s T
FoA B 5T B 45 2R AR A A BE - %R 63.9%, Al fig
HAR R A T ORI TS, W] iz dl B H A
&7 el 878 T 80, Williams 2507 CT #F5F OLF #Y
HIRE N 26% , = T Kudo M Guo 25 PIRY &4
B HBAR T AT A 45 3, 5 K AT RE 2 Y B CT
(1 J2 RS oy BE SR AIG , ELAREAS AHE R R e
H, AR LB 10~19 2 ABEP A OLF &
A X AR OLK A DUFER/IMEIS B 0] & A, Pirik
HNREH 10~19 2 20 AN B D 16 643 ) LA % wik
KR 12 50 A IR (3 57 ) A EE S (1 41)
iz WO ¥ 2 A T SRR BRI B —
SERR M, 20~89 % 2 [A] & AT ik B 1 B R 3
£ 60.0~70.0% Z 8], 4347 H I AR B 50k 4
fi, #&/8 OLF R4 fe 5B AR ¢, AR
OLF | A 04 B R £8 35 19 B b 2 o T JEE % i o 4
JEI T, HARNR WS T3 B e &
SXof e A A0 3k i 30, R Ko A AR B AT A0k, BT
DX —Z5ie W 2k — D05 A5 & B OLF 78
B R Tk, HEIA BT MR
R T Aot 5 SCERAE RS T8 5 ] R
R BRI S | A AR SZ Y N ) B R T
B HA A LoV R T O Y SR AR
34 B

o HE B B BA R AR E | By ki BT
JRPYER . E B B i S & A TE T M B (T10~
T12),iX Fl Guo SFP e il — 2, v B i FiXx —
TS AT A B A A R A 7 Ak T L5 B JE £ 4 9 555
B, T BB M S A DR s vk i 5 e e

IRAE | GRAR Y 25 R BUR R A A BB R I TR 2R
AR A AR SR AR 8 OLK
9, WA FH IR, G RE N ) 55 1 & e, 2 )
GRS DR A e Y & e L R 3 E LI
M S22 W 45 S 16 02 3t A R fofF S 0007 IS J 52 & e
b, e 208 3B P 5 10,
3.5 BRI

AW i N R 52 R R B B A
2617 B CGH T A BB R 67.1% , 5 F
AHEPH 11.8%), BB 023
3.03+0.76mm (1.4~7.1) , 1 * [# 1E % A 8 ) 77 J&
B 2.0mm> | T LAAR 4] OLF 2808 B4 iy
ZHBRWEFE T, Z80(86.1%) N iELLEH
b, D8 (13.9% ) M AR 3% S Ak, 5 SCHk i A
PO, 3 B0 R i iR S A 52 T 1) b 2 A 1Y B )
W R IE S R I RAMEE NG RSP
T8 P 30 SR IO e 28 R TR P i AR R A R T i — 25 1
KWIBEVTRFSE . A58 %51k & BIHs B0 B R 1T
T VR AT, A T HEAR P9/ 3G 5% B Y
OLF tLFM 2R L X5 OLF B % 4 F 87w i
GREBAE A2

AT K LA W FE IR OLF 1Y B R 8K
T, a2 T RE AR RGE 15 F] 63.9% , HERR R, B
I TE 50~59 WA E, BHMERER TX
PE, MHE OLF LLF Btk T10~12 Y Homs R i, H
Bt A 0 A 1 I SRR R A G I e (H Ik F]—
SEAF IS A TR RS R E A A, i
HE OLF 1) & A 55 apE iR AR A ¢

4 SEXLH

1. Polgar F. Uber interakuelle wirbelverkalkung[J].Fortschr Geb
Rongenstr Nuklearmed Erganzungsband,1920,40(1):292-298.

2. Inamasu J,Guiot BH, Sachs DC. Ossification of the posterior
longitudinal ligament:an update on its biology,epidemiology,
and natural history[J].Neurosurgery,2006,58(6):1027-1039.

3. Guo JJ,Keith DK,Luk KD,et al. Prevalence,Distribution,and
morphology of ossification of the ligamentum flavum:a popula-
tion study of one thousand seven hundred thirty—six magnetic
resonance imaging scans|J].Spine,2009,35(1):51-56

4. Nishiura I,Isozumi T,Nishihara K,et al. Surgical approach to
ossification of the thoracic yellow ligament [J].Surg Neurol,
1999,51(4):368-372.

5. Miyasaka K,Kaneda K,Sato S,et al.Myelopathy due to ossifi-
cation or calcification of the ligamentum flavum:radiologic

and histologic evaluations[J].AJNR,1983,4(3) :629-632.



768 PE R A A 2011 AEES 21 5 9 W1 Chinese Journal of Spine and Spinal Cord,2011,V0l.21,No.9

6. Xiong L,Zeng QY,Jinkins JR. CT and MRI characteristics of flava[J].Am J Roentgenol,1983,141(1):117-121.
ossification of the ligamentum flava in the thoracic spinel]]. 16. Sugimura H,Kakitsubata Y,Suzuki Y,et al. MRI of ossifica-
Eur Radiol,2001,11(9):1798-1802. tion of ligamentum flavum [J].J Comput Assist Tomogr, 1992,
7. He S,Hussain N,Li S,et al.Clinical and prognostic analysis of 16(1).73-76.
ossified ligamentum flavum in a Chinese population [J].J 17. Williams DM, Gabrielsen TO,Latack JT,et al. Ossification in
Neurosurg Spine,2005,3(5):348-354. the cephalic attachments of the ligamentum flavum:an
8. Li F,Chen Q, Xu K. Surgical treatment of 40 patients with anatomical and CT study[J].Radiology, 1984 ,150(2):423-426.
thoracic ossification of the ligamentum flavum [J].J Neurosurg 18. Shiokawa K,Hanakita J,Suwa H,et al. Clinical analysis and
Spine,2006,4(3):191-197. prognostic  study of ossified ligamentum flavum of the
9. Pascal-Mousselard H,Smadja D,Cabre P, et al. Ossification of thoracic spine[J].J Neurosurg Spine,2001,94(2):221-226.
the ligament flava with severe myelopathy in a black patient: 19. Fukuyama S,Nakamura T,Ikeda T,et al. The effect of me-
a case report[J].Spine,1998,23(14):1607-1608. chanical stress on hypertrophy of the lumbar ligamentum
10. Epstein NE. Thoracic ossification of the posterior longitudinal flavum(J].J Spinal Disord, 1995,8(2):126-130.
ligament , ossification of the yellow ligament from T9 -T12 20. Liao CC,Chen TY,Jung SM,et al. Surgical experience with
with superimposed acute T10/T11 disc herniation : controver- symptomatic thoracic ossification of the ligamentum flavum([J].
sies in surgical management [J].J Spinal Disord,1996,9(5): J Neurosurg Spine,2005,2(1):34-39.
446-450. 21, B EFE HANH A B IE R MRT 2 i(J]. 4 CT
11. Suojanen JN,Lipson S].Spinal cord compression secondary to I MRI 243 ,2004,2(3) :51-53.
ossified ligamentum flavum [J].J Spinal Disord,1989,2 (4): 22. Maigne JY,Ayral X,Guerin-Surville H.Frequency and size of
238-240. ossifications in the caudal attachments of the ligamentum
12. Jaffan 1,Abu-Serieh B,Duprez T,et al. Unusual CT/MR fea- flavum of the thoracic spine:role of rotatory strains in their
tures of putative ligamentum flavum ossification in a North development :an anatomic study of 121 spines [J].Surg Radiol
African woman[J].British J Radiol ,2006,79(944) :67-70. Anat,1992,14(2):119-124.
13. al-Orainy IA, Kolawole T. Ossification of the ligament flavum 23. Mak KH,Mak KL,Gwi-Mak E.Ossification of the ligamentum
[J].Eur J Radiol,1998,29(1):76-82. flavum in the cervicothoracic junction [J].Spine,2002,27(1):
14. Ben Hamouda K,Jemel H,Haouet S,et al.Thoracic myelopa- 11-14.
thy caused by ossification of the ligamentum flavum:a report (Wi H41.2011-06-02 & 101 H #].:2011-07-13)
of 18 cases [J].J Neurosurg Spine,2003,99 (2 Suppl):157- (RXLBF  ER/ RAH)
161. (A 2 F)

15. Kudo S,0no M,Russell WJ.Ossification of thoracic ligamenta

ey
SH R

5 E A E PLDD i3 A E > BF
BEHER] 350 AT B B R 4256 38 7L - AR 25 38

AT AR )T 2O 1A B E R (PLDD) FAE R EAMAMAFE R, b7 T EHHER (LT
MO ER) PHREFAYLEF L T 2011 5F 12 A 16~18 B £ wHE 4“% L /B4 E PLDD # 4]
PARFITEEENBENMIABUABRZEZAFRE,

AR EiE, — B PREFAREEFH»EHZH PLDD &7 HUEM R 3 d , = PLDD # K8
&k 5 6 RAF R 3R PLDD % A iRk & 09 45 1 PLDD i 5 Fo 28 B IR AR F RERAE 3 R A
16 R ZI IR, = SN ek A SUAL | 5 B AR R B AN BRI R RN R 2 50 SUR

FoER NS BERTERAUSEHET 1 E£F o, Z0H M 1000 T[&FEM R FTHRE
E ARG —FH, A AE, BRELH.2011 512 A 16~18 B, 12 A 16 B A XRE (R&EsE), R
LhEFTI2A1IBHEIRRLEDR, AELHLE, KA . LT THARR EHH S 25
bR E A E R A 100022; B AA . KB E (13810936372) ., #H E4H (13466356425), 4o
(13651308879) & 67718822 4% 2097/2105 ; E—mail : hanzhengfeng@]163.com ; zhangtong6789@163.com,
18] M 3k - http://www.rlxpldd.com,



