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Ossification of the ligamentum flavum secondary to post—fusion deformity of spinal tuberculosis: a case report and litera-
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Abstract: Spinal tuberculosis is the most common form of extra—pulmonary tuberculosis, accounting for about 2% of tuberculosis in all
parts of the body. Standard anti—tuberculosis therapy is the fundamental approach to the clinical treatment of spinal tuberculosis, while surgi-
cal treatment is also an indispensable means for the clinical treatment of spinal tuberculosis. However, spinal tuberculosis is difficult to cure
and prone to relapse, the course of treatment is as long as 1.5~2 years, and there is still 1.3%~25% recurrence rate after surgical treatment.
Ossification of the ligamentum flavum (OLF) is an ectopic ossification of the spinal ligament with incidence 3.8% in Chinese population. The
onset of OLF is occult with slow progress, which usually leads missed diagnosis, misdiagnosis and delayed treatment, and very high risk of pa-
ralysis in the late stage, however, surgical treatment is the only effective treatment for OLF. The OLF secondary to spinal tuberculosis is rare-
ly reported at home and abroad. This paper reports a case of OLF after spinal tuberculosis fusion, and reviews the relevant literature for pro-
viding clinical reference.
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BB RN D . B 40 AAERT N IEHESE AL T A
MBS TR, R RMETIEZIRIT. &
HPAEFT G A DR BERUR AR Gy, AT R
ME, [EVERTEREAT, DY) 10 mo HRE TET R KX
WS R . WD (+), RUT i R X Rz Jik v Jek
VWSS, HWA RS, A, SR LK 73
s RUMEEIENL . HES RN IV 9, SUMAZ A
WUNL S L 2, 22l 2 K ARMUILT TV 95 XU g iz
B Cr4 ), KON BRI RS (), U0 5 [ 28
(+), XUMBEREZE (+), XU Babinski fiF (+). fH#&
) A A AT v LG R TH PR IR A T | A DR B e
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BEANGEGHCH R RE L, 1T85R5
YHRIASIN (2022-05-31) 7n: S5A%IERGL T 400 (ES-
AT_6) 10 (ZHX[H<6) ., S5F%IERYL T 41 (CFP_
10) 40 (% X[H<6). 17HIMEHE =4 CT (2022-
05-31) 7~ : Lo~Ls MEAR BBHA BTfl A 5 Tone. Tl
MEMBR NS B BAE . BN S, 2E R
M, Tun NE (E 1a); ToL, T BERRIH S IFH 1k
(B 1b, 1e), Hf . 47 M IEAE MR (2022-05-
31) 7R : Lo~Ls MEAR K BB BTl & 2, 45492k
Hi Tu. ToMER S HAES, HIEETBIA; T~L
B AT WG T HERIBRACE 86N S8 1R
5, BREEREENE (B 1d) . ZawarR, Bl
W (1) Bl 5 AE (To~Lo); (2) Ml
MEEZ S s (3) NEMERLG SR WIE s (4) =i s ;
(5) BRIBPERGEEZE; (6) BEIRG; (7) sl e
ST SR . FIREE R (RO BUsR) . ik
Bl . SRR O e TEE v . IS S i 45 IR 7
(HRZE) o 1 A~ H J5 & 2 45 %% B UL 55 5 40 i A5 I
(2022-06-30) 7~ : ZEA%IRYL T 4/ (ESAT_6) 3
(BFX[Al<6) . G T 41 (CFP_10) 17 (&
ZX[al<6) . BELEZOAARES, T FARIABIT .
ZRVEDRE, EOWRE IEEL . RERHE SR
FARER)G, T 202247 H 4 HESGKEE N T
To~Lo 42 HE AR VT 53 A /25 9801 A0 =5 7 A il o8 [
Ko BERREIG, BUREML, B RA, B8
o CIERF X LALE I 7 HARIC Tor Lo HE S AR
B WHIRXWER ., MR, UK 18 em JFIE
T, WRYVIFF R R . B A8, TR A S L
A, TR R B MU MESS NOF 2 R 1R, 7o) g
To~ Lo WU 575 98 567, )R FH— U AT FHAS RS
PR R R I, AR TFAL . P REES T
To~Lo XUMHE S AL B A G KN Z M AIRET, iE
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K AR B K WPEAR X, 7 To~ Lo B 58 (B A TR 5 4
AR R BT LA, [ sPE A B ke A R Vg
LA, T SR OCIR I, HREERTIH, T]
FNETIRE 2 . RdiiE2y 600 ml, A T4
Mo FARMF], Rf5EEBIERE, EaRErR,
MU TG Bl S IRs FEAR IR, R by . NI4T
1R . ERME S IRIT . RJGAIM: CRP
37.00 mg/L.. ESR 37 mm/h., AJ5 IIEHE DR U4z H AT
W EEME R (K le), KRG 8 d HET AL
HRESRETE . FRWIERENS, ETIEE, TaAEK
Tsin oIt e MEE., R 15, 3P M HEA
if, BECEEA FITE
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PESUE | G S MR 22 5 . s S A e i 5
PRIRARDC = 7 Horp, BRI R 5 H %R
w1,
2011 RAE RS RAEH

HATIAN, SAIE VAR A G5 Ao i rh i 2
MR B N 2 —, FEIEACH T S 5MiHEE
W2 A SEAE SN, , 23 BT PR3 WA fin I fin ]
SAE SN . AR PR RN, RAE TR
OLF MR RJedEE AL ELEMIEM " I
2 00T oSG R R RSB F—a (tumor necrosis
factor—c, TNF—a)  BEAS 5 5 1)1y 200 B v sl A
SRR SR T (osterix, Osx) AR, f b B 4n g
(osteoblast, OB) E M 53+4k . [FIRS, TNF-o ifREHS I
OB WEIEAEN, i KT HE 40 (osteo-
clast, 0C) BIFEWMAEH] =, ITANHE OLF 7% 2E
K. Xing % " HERE], HEAEM-2 (cyclooxy-
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genase—2, COX-2) Z 513 TNF-a [J3£ik, Ml
R OLF & A KR . S Ab A K7 -B (trans-
forming growth factor-B, TGF-B) fE#% 5 Smad (Sma
And Mad Homologue ) ZZJ% 25 11 4H i TGF-B/Smad 155
S, HA AR SR 09 R RDAE S ™. Nakatani
S WP R B, TGF-B1 7 OLF YK A K Jig ikt )
hEh R AE SEVEHT . BB K A2 (bone morphoge-
netic protein, BMP) J& T TCF-B MIZE WML, ok
By, HZ5 oLk ", TEpiE o i b 3 OCH I 1
7 R &I, BMP-2 RS TR i+
4B (mesenchymal stem cells, MSC) FI 1% £F 4 4 g
(fibroblast, FB) i & 14 B-# A H (B—catenin)
BRIk, %S MSC Ml FB M #B4iie (chondrocyte)
OB 74k °0 B AE BRI, BMP-T L2
Y5 OLF (1 E2ARAE K 7, HCREfl mir (4 4 i 1 5 03
b, [FIEHE BRI 20 BMP, (R FF B B A S
AES, fRMECE MR OB AWML, FoE &8, I

OPP ¢

L N
1 N
30
0
nv‘.:\‘
J\\)"

B WK F (vascular endothelial growth factor,
VEGF) 1t OLF 1y & A= & Ji& v i 2 42 i i o 19 1
. VEGF g5 BMP H MR E#A, AR HE
BN TNF-o BT, ®3RIAM VEGF REA S
B diffn) OB #434k . Park 58 " FR R, M
M ZE-1a (interleukin—1le, TL-1a) A E R
JEEJEA BN, AT B3 OLF 194 A= % )i . Sandborn
G PR R, AN K -18 (interleukin- 1B,
IL-1B) REfFi%T MSC 17 OB 53k, {2t OLF (&4
K, EHFEE  (osteopontin, OPN) EAF 1E AMKN
HORERE ) Y, AEouAE R, OPN 25
OLF By &2, REUgsm OB MR AT K orfk ™.
Kang % ' W55 £, AU/ K -6 (interleukin—
la, IL-6) . TNF-a. FIFIMRE E2 (prostaglandin E2,
PGE2) Fn—4 A bR (nitrogen monoxide, NO) ZE 4 E
ESRRCIRTE N a0k RiE 20 ¥ S RiIN= 2 il
mRNA ik,

R
P q!;
N

-

E 1. ELPE, 65 %, la: RAT CT FARAN AT WAE SR A G (L~Ls), BT E (To~l2), Tuna. Tl MERIP

T4ETRBR ., BEm, SEEEIREI, UL Tue AE; 1b, le: Tune. Tel HEBBRAKSE CT & K4 UL IH 85 & SR &
IR E A Ld: ARATHIIEHE MR R0OE T2 HARIG T 38— 20 B L Tone HEMBRACT B REAEERIL; Le: 17 To~Lo 2 HEMR Y]
BRAEAE SRS A RS NEEAR, RIS X L8 N E O B R AT

Figure 1. A 65-year—old female. la: Preoperative sagittal CT showed deformity secondary to spinal tuberculosis (Lo~Ls), ossification of
ligamentum flandum (To~L2), with coarse and dense bones at the upper and lower edges of intervertebral space at Tiin2 and Ti2Li, bone
destruction, especially at Tii12; 1b, 1e: Tiii2, TiaLit horizontal CT transverse scan of the intervertebral space showed obvious signs of bone
destruction and ossification of ligamentum flavium; 1d: Preoperative sagittal T2 lipogram MRfurther revealed spinal cord degeneration at
the Tiin2 level; le: After To~Ls total laminectomy and decompression with posterolateral instrumented fusion, X—ray showed that the im-

plants in good position.

2.1.2 HUBNY S 5B TR

AAESAZT R A AL AR HER B B | A
SEMh A, U E A AR SRR P R iR AT
SRR B LS LR Z AU ) B
RO, BRI P2 UM D 2 gk ™ K
WHFE s, MUY JI7E OLF R kA . RIETHERE =
KEEAHESIIEI = SKIEAE T ORI B, ML
TR 51k OB Ll H AR & 3 J1 2 K AR

o Fan 58 2% G AL 2E RS ER BT, WL ) AT 75
S ) A R A Ak, TR fifE OLE /Y & A= .
Maigne % ™ #F58 K3, OLF [k 4R 5 KA 91T
PR T S I B S IR ARG, X R BJE % N S %) OLF 245
FEAEH . Chen 58 ™ JREEH, JEH 1 JI17E OLF Y
KEREHRET XHEAIEM . Tsukamoto 5§ ' 4
h, RE RPN I T3 OLF R . XA SR
BR300 e A 20 Rt SRR AR R ), A B-
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catenin, Runt FI5CF5 58K 2 (runt-related transcrip-
tion factor 2, Runx2) , Sry A E ik sh 2 AR 4l & 1 A
9 (sry—related high mobility group—box gene 9, Sox9)
FTOPN (1) mRNA Fik/KF-Th ™, i B s R 94
M 2 BRI A rp e s R L AR R R
SE AR B e s, R IR 2E R i . R
A TR, AR Al B, TGF-B1
RIS R, HETIHE N FB ARG A, ek HAn i
HPEFTOURR, XA IE 2 FB IR E 7 A R iy
K. Benoist % AR, AP 15 # )
W B s A A2, G P A A 4 2R 2
OLF (A o J ™ I 4 o] o s &8 o B 1) 3R A 1
B B, Honsawek 55 ° 58 A, RAT RSB 2
FECE P T A 4R A A K - (fibroblast growth
factor, FGF) J BMP-2 {9 3& R k8 m . 32 4& W
S5 DURESEI N, IRA TR S R B A s LT
YEWrd . AR AR A 4B 2, W2
T BCE ) T Z B HLAON, Ty B, A2 2 3L
OLF AR
2.1.3 T

A BFAFAEGAE LA RIGLARIRIA A, K3
(R JERE SONE 7 A K RAE R -, I i MG B S S
R AT . RN, B E R UCHR A AR S AZ I Lo HE
WEZ IR, T YU ERATRME A RS TR, fiE
PRI R R IR T, SEC MBI B2 HL
BRI, FE I 1 S 4R35 BEAIR AT HE R
Z )R ILRSER T OLF kAL
22 IERFHASZW

I PR 2% B A 52 A4 2% R I OLF 12 I i) K 32
o AR I, CT RESE A S ik OLF Y fL
J&, MRI W fE 54 3 Fe AT BE R 2 SR IGO0, 4 46
HAFT OLF B2 ™. ImREH b, R IET
A AR RO MR AT P BB M2 OLF 9 1 25y
fiEo T OLF /45 8 5 30 3 3 S I JT 4, 767
B, SRS AMREIE K, RT IR RS
Bk, BEEHRIRNE, RBUEHEMRZIE, # i
SeaE Ve, BUT RULIK TG s . S ST BT
DASCH BRIRZE | g B S B | 1 S S i 1 O A
Ko BEEBACHARY K, AHCRNRNZ keSS
BURDE . IR ARG R
23 AT
231 HHEEIIRIT

X PR EE AR S5 A% , DY e IRy
Ttk REBIPWBHELHE, PAiEEMIERIPIEE
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HIFRIANA AT, N1 TARIGYY, WA RIS
PEPEAHR AR W HIARA . (1) ZE5RREMDIIT
(B RIZR) SRR (2) BHEZRAERR . #
ZWEAR; (3) BHAMEEMEERMENEER; (4) &
HERIERE B . WETER . & BB
i, AEEAEBIN R, oW A AT R, AT
X (1) EHBEEBIMESS | MM, RS
BHBA S, FEHwEER, BEREEHIOA
TR, TTIEREARA (1) + (2); AEES
AR B R E v . A RER 22 R, skt
HERE SRR . AT, TR (1) +
(2) + (3); HEREAAENAMEE S ZE LRI,
MR ZeEAR (4) 0 RIS, RTINS IET 2 L
ERBTEiZIRYT 2.
2.3.2 OLF fiRY7

H T OLF 22— 5530, i s Bl 3h
/D B 25 R E B PR SFIR YT X T OLF SR UESUR AN
XFFREFT TR . T PORBRASERER, T ARG
A AE 5 7K 25 5T & 25 (nonsteroidal antiinflammatory
drugs, NSAIDs) . LA G . 4EAE 2 B12 K AMHZY
Y. HiT OLF FEAEMERERBEE, — BB BT A
WU R, RS AEE B R, iYL
R FARIBIT o ARATRERBE ™, AR ] B
K, RERCRBZE, FI, BT ARSI O
R, REA—EGRUEE, EATERBLANEATEE
R FJm B RS IR & W AR TT I AR EEACSK 5
ABEUE, AR AV R AR MERR VIBR AR | HE
BOFEA . HEBUSIEARSE o X T5 I B ALy
B, AR B SR RIS OU R, K LR R
BRI IR, X TXELIDIBR A BALEE R, R
PRI E B BB 7k o B I E] It , B0 1Y)
B AR IRE R S R Ay, RN A TR AR v
THRFARBES L5 T 50 IUE , (BRI 2L
B W A AR Y AR, E GBI B AN K
KT, Iz HE] OLF i F AR . MEITFAR
RS T AR ] . AR i MR S5 I AE, PHZET)
REWMAZ O . AR, GBI T ARMERE R, X
PIEREERG S, B 20 Bealg™ B A L, 1
Wt — LR R . RETGRIEER A, B
LRG|, REGEMTARITR,

BEE TARBARR KR, anflik i g5z ak k)
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