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Effects of intervertebral bridging ossifications in patients of osteoporotic vertebral compression fracture on bone
fracture healing

LI Qing-song, WANG Ya-nan, MENG Ling-zhi, PIAO Mei-hui, MA Jun-xiong, LIU Jun, XIANG Liang-bi, WANG Qi
( Department of Orthopaedics,General Hospital of Shenyang Military Region,Shenyang Liaoning 110016, China)

Abstract: Objective To investigate the effects of intervertebral bridging ossifications in patients of osteoporotic vertebral compression
fracture (OVCF) on bone fracture healing. Methods A total of 170 patients of thoracolumbar vertebral endplate fracture who were admitted
into our hospital were selected. Divided these patients into the observation group,namely 60 patients with nonunion of vertebral endplate after
3 months of conservative treatment, and the control group, including 110 patients with well healed vertebra after 3 months of conservative
treatment. Compared the distribution of intervertebral bridging ossifications of the two groups 3 weeks after injury. Results The incidence of
bridging ossification at levels of Ty to T,,,T;yto T}, ,T,;to T}, in the observation group were significantly higher than that in the control group.
And it showed a significantly higher incidence of bridging ossification at the second proximal intervertebral segment in the observation group
than that of the control group. There was a significantly greater sagittal wedge angle in the observation group compared with the control group.
Conclusion Conservative treatment may increase the risk of nonunion of osteoporotic vertebral compression fractures when there is a bridg-
ing ossification at the second proximal intervertebral level or the sagittal wedge angle was greater than 14.2°in a fresh osteoporotic vertebral
compression fracture. It should be a careful choose whether to take conservative treatment or surgical intervention.

Keywords : intervertebral bridging ossification ; vertebral compression fractures ;nonunion of vertebral endplate ;undesirable healing

B TGRS PR AE A i 45 15 3T (osteoporotic vertebral — FERW], AT AN A 5 W A AL AE IR B, BUAR A AT e
compression fractures, OVCF ) JZ i R L8 4 WLAG-H KESh& G o Bk, A3 4 AR A 2 B %
I, BRI IR B SR BT A BRI XPEIr@aS r AR IR, AR 5 PR R A 455 1 A J] 1L )
R R R LA SCA BRSO R A M AL L 5 M B AR D R (intervertebral

[E€TH] L T4R 54 (2015020403)
[BEEE] £ 3, E-mail:venl5@ 126. com

long, short, and extended-short nail construct for femoral intertrochan- 4393.2015.3.014.

teric fractures[ J]. Injury,2015,46 (6) :963 - 969. doi; 10. 1016/j. [19] Shi X,Zhou Z,Yang J, et al. Total hip arthroplasty using non-modular

injury. 2015. 03. 005. cementless long-stem distal fixation for salvage of failed internal fixa-
[17] Yamauchi K, Naofumi M, Sumida H, et al. Comparison of morphological tion of intertrochanteric fracture [ J]. J arthroplasty,2015,30 (11) .

features in the femur between femoral neck fractures and femoral inter- 1999 -2003. doi;10. 1016/j. arth. 2015. 05. 041.

trochanteric fractures[ J]. Surg Radiol Ana,2016(7):1 - 6. doi:10. [20] Jones LC,Hungerford DS. Overview of osteonecrosis of the hip and cur-

1007/500276 - 016 - 1626 - 9. rent treatment options[ J]. Curr Opin Orthop,2003,14:12 - 16. doi:
[18] BRaom. A K ICR PSR SE I R 00 e B %% ¥ ) B 7 23 B1AYT 10. 1097700001433 -200302000 —00005.

R4 T]. MACE2£,2015(3) 126 —27. doi: 10. 3969/j. issn. 1009 — (Y. 2



428 BHEKERE

J REG ANAT OPER SURG 2017,26(6)

http : //www. jjssxzz. cn

2SI LN ORI R A Y A 2 /i VY &3
JRyER A F1 SR Ak Bl s o R 6
JRARN PAAE VAR s 46 1 37 (9 9F 5 5 B2 sz O BILR )T
D7 B YR DT o AR IS A 2 A 4 i RV X5
2R BN R PRSI W TS ROR , SR THHER] 5
HEBUE M B REO i S I B A R Ak MR
SERTT oy R A AT I B, A i 3 L e
FAREE, BB B MG RS R A F B

1 #ZREFE

IREREYS <1
BEFE 2010 4R 3 7 2 2015 4F 6 A BRI Y Mg

HEMEMAS b 200 I i 5 170 §], ¥y X 328 CT
MRI BT #1012 . b 41 ], 2 129 fi], 4%
% 65 ~85 % it (] 5 A A ARSI 3 4
HIGAT R BUIMENR b 20 H BSOS 5 1) 535 60 511y
B PRSIRTT 3 A H IR MER @& LA i 5 110
BIAXF IR . AN A NG B I F A R 15 o
ENABRIE : B S s A0 B B0 (I ) 3R 1815 ) 1Y
PR B — A AC_E 2R BT A S8 5 HEBRAR 1 B
BRI CERnSE) Ko Eras. 2 HBE
RIS ER SO OiIR AT XS R A ) K 2 43
J DR A A — R BB LR, 2 S RS X
(P>0.05) , LA HME(ED) .

F1 2ABFELZTBLER

PER T
4 TR I e T
WA 18 42 76.3 7.5 11.3+£6.7 28 4 28
X R ZH 23 87 77.3 8.3 12.7 +6.4 52 10 48
Xz/t 1.75 0.34 0.65 0.36
P >0.05 >0.05 >0.05 >0.05
1.2 ik FLR FTBCXT BT ¢ A, THECRORER T X A, 2] LE

H1 2 256 4 5 A HESMRF AR SRR 170 431l i
HE 3 JANARER X 2R #EAT BB WL, X b
ML Tyg ~ Ty 2 Ls ~S, HEM] B R0 A 15 DL o
$i IB S A B AR 03 Ay 4 B0 O R AR B i
P A TE B I Az, (H I R T8 AR AR )] 02 45
TE WA AR AL B 3% (H SR 8 AN T 00 DFE 4y
AOHEMR IR PR 3 . AR SCHE R BRI N 3 sl 4
4 T MEAEAR R 1) _E o — A BB B i) 28—
IR AR () B 2R —(RIBR R 1o 28 e B E AR (& 1) o

Ify) 58 Bt

I b 55— it
I T 55— B

I T 55 - B

a; EALE b MALE ATk H 3 AEH
1 HEEEFH
1.3 “%itzae
3K Microsoft 2003 excel #4784 A, SPSS 18.0
BAHATGET 00, B S0l BORN IR AT IR S A Oy 22
FEPERES o B AR £ FRiEZE (v £5) FoR, E R BT

BORFTPIREA TR ¢ K, 41N FEBOR T 2 REAS 8L
RN R T 22004, P <0. 05 A2 Geit=# 3 o

2 HR

2.1 2 A8 E A BAR ) B R85 A L
BHEA R AE BT 2. L, HERE AT
RAEREARTE 2 Y dem , OO T HER K L,
TR VLSS BT K A 2R i 1) 30 3, % HR2H 53
) L A A ] 3 i o A AT KT I R A R
TWNIE 3 Frs , ERZH LT A9 Bea i i) R A R 2
TR (BROD Ly ~ Ly 9B, 76 T M HEJC o W] R,
2 ?ﬂ?’j—: T9 ~ TIO \TIO ~ Tn \Tn ~ T]2%E‘E%*ﬁ7ﬁ@ﬁ$ﬂ@§
A G E X (P {51524 0.032.0.010,0.047)

WELLHMER BT Z R AL Ty ~ Ly W IR B N 2 R ATE
TIO ~ L3 ,ﬁﬁ 2 éﬂ%"i‘ﬁ%ﬁi’i’)tﬂ%ﬁ?ﬂ%ﬁo
20 —a— g
40 - —— X
‘E‘ 30 1
&
= 20 A1
=
&
10 1
0 T T T T 1

T
T, T, T, L L, L L

12 1 2 3 4

2 BIMMEEBERHNERAL



BE K %% JREG ANAT OPER SURG 2017,26(6)

http : //www. jjssxzz. cn 429

301 —A— WEE
7 —m— S
> 204
N
154
&+ 10
4
5 -
0 T T T T T

T T
;Q\m ;g\\ ;g\a, PO BV VRS VNS Vi /%\
O O R I T YA VL VA

B3 MEFHFESMERKFHZER

2.2 2MBEBEFRAETAILE

NREZ LR A 1) 1565 (B BB A ) A AE R B s T
Xf BREH 2 ZHMEM] B AR TR HE ] b 55— (Rl B L 1] T 25—
L5110 1 S 1 49 7 o P - R o2 R O U € %4 |
B PR ECRE W T R AL, DR FE AR
PRI A o Ot _E 55 R (R B A7 6B DR v S 380
PitE b2t B ROARNE S R HE AR fE B B2 (Odds Ratio,
OR)}3.19(F2), OR>1,£RIZAEZRE NG

R2 2ABERBGFELAMLR

i ] B A (7)) ()
Tl b 585 — (e i I b5 — (A B i) T 55— (Al Bt i) T 5 (Al B HR RN HERRLIE i
Uz il 23 4 3 1.3+1.1 14.2 +5.1
papitstsl 16 4 2 0.7+1.3 12.3+3.5
P <0.01 >0.05 >0.05 >0.05 <0.01 <0.01
OR 3.19 1.89 1.88 1.39
3 i A ER T R R 0 A R A B AT R A R

Bt TS0 A 23 (9 B, 5 LA 5 ) At )
AR 22 | o B TR WA ME A T 45 P 3T B 2
— A EERER R, ARG E 65 X UL B A
e, 2 — MR B T B 20% ~25% , HE
— B[ 52,65 % LA LA Pk RO R T 39% T, B
JEBANHE A He 8 B BT TR 97 R PR SFIR Y ARG
57, ARG T 5 s I AR i B i 4 405 R AR A A B IR
B, e SR YT B AR ENAR L 26T R 2
T R B i RSB TT e B SR A5 LA 2%
fif , SR M — L& f 38 S AR AR MR I R , X 5
B R FAFAEAE S A X o B B RS 4 24 it —
- FEMER IR, A A S DT 5 SRR e
P, U ZE IR e B B DRIk, 0 A s
FOHTERSFRITIE WL B I AN AL A, FE 0 H b A7 5
T, X T A A 445 S 1y o B LA T L

WG B, Ly HER R A B AT R TE 2 4lrh 8y
s, FOh Ty, HEAR, UL B MEAR 45 B 3 &) & A7
MR (Ty, ~Ly) , BLBESS A 3 A . (O i Bt S
% 0 1 B R g I8 5 194 T A 22 ) 0 5, A 3
SN AR R F I 5 O A Sk A B N A R AR B AT
'y BB S AR Hh B r T e SR S N A
F ;@A R H A fE LB RS 1T, it 1S
KAEBYr, Hh T, ~L, i) IolE N ARG sk £ |
AT IR B e 205 o i T Y Ak e SR
YE BCH RE TR E W ) 25 5 TR 2R S B BT P
PEMECR TR 46 15 3T FE AR SR T i A b 5 A i 3 A

PR A TF G, MeKiernan %5 HEFRMIE BUZ A HE B
KA BT B IX I, 5 oy A2 PR ST IR 7 e e v 2 A
BN ESE A M TEAE R ST R A — 2L

ABEFEFRIA , BB [R5y B A B B T A R
HE 8 5 AR AR, 35 B AT TR AL AR A5 5, 1 A
SR AT AR Y — PP R, AR AR R AR A )
BAZ T P Pt 7K 5 BOHE 1) 8 g 2 T B, i — i AR R 3
TR R N AR R o R 2 ER
AR B —Fof 7 A S I, T B AR 3% 8 JEE A I
K, G HBRATHEAS , SBCR MR =4 . Mg AL
Ty ~ Ty Tyg ~ Ty Ty ~ Ty, 3 D BEE B R AR S T
XTARZH, UL T BOAEA T e BRI FEAR SR T )R 2
KAEAGHEA T A A g — 2200 T T BHE Y [ 5
P, SO 16 3l RE AR A A 22 1) 114 20 285 6 Ay itk —
A R HEAR B o

EAR AR TN A S B ROE 2 1 8, S 1
PREFIRIT A I BT AN A, OME A A R B n)
DASE AR 107 B 14 1] 7 P , o3 A R ) A
SIS G I S, B B R AN L,
XA ) 3 2 A RO S A Rl AR I M 114 K R AL
FIRELBL ™ T 24005 A ) 585 i B A R I, X4
HER A HSZ R R, SUREOIHEAS 0 KU n 3 4%

Yuan 552 78 T HEMR FE G B 40 4307 ) 16
MBETE AR iR T HEM S T 7B AR A AL, 1A
VRO TAFAERT T, 50T AL 5 38 4 4 20 i
T A RIHERAR SR BB, 55 AL T 3h S PR
HEACEAT A A, DI T — A il B A AR BE, SR A



430 BHE K EE

J REG ANAT OPER SURG 2017,26(6)

http : //www. jjssxzz. cn

M FLC M BEZ BTAS , 51O 3 SR i VR, S8
HE T AR 1 3B IR S B2 ( RIVHERBEIE 1) 19
AT T 15 R4l X ARG B T D HERIE A
A A SN B T B AR bR S . AL,

MIARBAGHERIE 1 B2 R T 14. 2°0F, R FIBIT )5

O EIHEA S

HABERA LA SR BRAE : QARFR AL I PR ST RST

AT RASE I 4 A 00 KU, AR R v AN BEHEBRAK

MAPEZESE D Z QB FHIZ WAl 4O X 52 /9 5

L R Mata 2607 o AR 1 43 R LA v 0 LA T

B X BHEAR B AR 022 W TR, 5 R R

P s QXS 5 KA 1 S R IBU™ 4% B R SR 9T 5L

TR, HACRA Rl R — 205

AL W , 7T LA HEAS 85 B 5215 7 X

A 1) 5 R B AR R (2 (2

MR  JARBL DI HERLE i KT 14. 20, A I,

XHFRA LR AR PR VI 4

ERUEES VTS

[ &% 30k ]

[1] Sudrez MS, Andrés RP,de Pablo PP, et al. Utility of bone SPECT-CT in
percutaneous v-ertebroplasty[ J]. Revista Espanola De Medicina Nucle-
ar,2009,28(6) :291 —294. doi:10. 1016/j. remn. 2009. 07. 004.

[2] Mckiernan F,Faciszewski T. Intravertebral clefts in osteoporotic v-Erte-
bral compression fractures[ J]. Arthritis Rheum,2003,48 (5) ;1414 —
1419. doi:10. 1002/ art. 10984.

[3] Spiegl UJA,Beisse R, Haucketal S. Value of MRI imaging prior to a ky-

[

phoplasty for osteoporotic insufficiency fractures| J ]. European Spine Jour-
nal ,2009,18(9) ;1287 —1292. doi ; 10. 1007/500586 —009 — 1045 -2.

[4] BEDE SHEDR [ M]. 106 B kL, 1944 148 — 149,

[5] Mata S, Chhem PK, Fortin PR. Comprehensive radiographic evaluation
of diffuse idiopathic skeletal hyperostosis: development and interrater re-
liability of a scoring system[ J ]. Semin Arthitis Rheum,1998,28 (2) .
88 -96.

[6] Cummings SR, Melton LJ. Epidemiology and outcomes of osteoporotic
fractures[ J]. Lancet,2002,359 (9319) :1761 - 1767. doi: 10. 1016/
s0140 - 6736 (02)08657 -9.

(7] SERRRT. & BB AAEMECR SR B P [ M. LT ARTA: i hat,
2007 ;75 -90.

[8] Black DM, Palermo L, Nevitt MC, et al. Comparison of methods fordefin-

ing prevalent vertebral deformities ; the study of osteoporotic fractures[ J ].

J Bone Miner Res, 1995, 10 (6):890 - 902. doi: 10. 1002/jbmr.
5650100610.

[9] Ross PD, Davis JW, Epstein RS, et al. Pre-existing fractures and bone
mass predict vertebral fracture incidence in women[ J]. Annals of inter-
nal Medicine,1991,114(11) :919 -923. doi: 10. 7326/0003 — 4819 -
114 - 11 -919.

[10] YEEMK, KFE. & BAHAR I AR 50167 I IR YT B AL B BT

B BT TR T] . SRR AR 243,2012,21(5) :550 - 553.

Evans AJ, Jensen ME, Kip KE, et al. Vertebral compression fractures:

[11

[

pain reduction and improvement in functional mobility after pereutaneous
polymethyl methacrylate vertebroplasty- retrospective report of 245[ J]. Ra-
diology,2003,226(2) :366 —372. doi:10. 1148/radiol. 2262010926.

[12] Faciszewski T, Mckieran F,Jensen R, et al. The dynamic mobility of
vertebral compression fractures[ J].J Bone Miner Res,2003,18 (1) :
24 -29. doi:10. 1359/jbmr. 2003. 18. 1. 24.

[ 13] Mckiernan F,Faciszewski T. In teraver tebral clefts in oateoporotic verte-
bral compression fractures[ J ]. Arthritis Rheum,2003,48 (5):1414 —
1419. doi: 10. 10021 art. 10984.

[14] Sakai Y, Matsuyama Y. Association of gene polymorphisms with inte-
Rvertebral disc degeneration and vertebral osteophyte formation[J]. Sp-
ing,2007,32(12) ;1279 - 1286. doi:10. 1097/brs. 0b013e318059af8a.

[15] Parsa P,Novik J,sSucek T, et al. Mathematical simulation of biome-
chanical background of osteophyte formation in cervical vertebra[ J].
Acta Chir Orthop Traumatil Cech,2001,78(4) ;329 -333.

[16] Klaassen Z,Tubbs RS,Apaydin N et al. Vertebral spinal osteophytes[ ] ].
Anat Seci Int,2001,86(1) :1 =9. doi:10. 1007/ s12565 —010 —0080 —8.

[17] Ng HW,Teo EC,Zhang QH. Prediction of inter-segmengt stability and
osteophyte Formation on the multi-segment C2-C7 after unilateral and
bilateral facetectomy[ J ]. Proc Inst Mech Eng H,2004 ,218(3) ;183 —
191. doi;10. 1243/095441104323118905.

[18] Kimura A,Endo T,Inoue H,et al. Intervertebral bridging ossifications
the risk of intravertebral cleft formation following a vertebral compres-
sion fracture[ J]. Eur Spine J,2015,26 (1) :1 - 7. doi; 10. 1007/
500586 —015 —4064 — 1.

[19] Park P,Garton HJ,Gala VC et al. Adjacent segment disease after lum-
bar or lumbosacral fusion; review of the literature [ J |. Spine, 2004,
29(17) ;1938 —1944. doi:10. 1097/01. brs. 0000137069. 88904. 03.

[20] Yuan HA, Brown CW, Phillps FM. Osteoporotic spinal deformity;a bi-

[

om-echanical rationale for the clinical consequences and treatment of
vertebral body compression fractures[ J]. J Spinal Disord Tech,2004 ,
17(3) :236 —242. doi:10. 1097,/00024720 —200406000 — 00012.

(Gt -x) 25





