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Differential diagnosis of benign vertebral compression fracture
and spine metastasis on conventional MRI
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[ Abstract] Objective To investigate the value of conventional MR imaging in the differentiation of benign vertebral compression
fracture and spine metastasis. Methods One hundred and forty-four vertebral compressive fractures of 58 patients were retrospec-
tively analyzed. There were 92 benign vertebral fractures in 36 patients, including 14 traumatic fractures of 10 patients, 78 nontrau-
matic fractures of 26 patients; 52 vertebal metastasis fractures of 22 patients. The following MRI features were observed ; changes of
vertebral shape and signal, vertebral posterior edge, the pedicles shape and signal, intervertebral space, paravertebral soft tissue
and enhancement pattern. Results The benign compression fractures showed hypointense signals in 40.21% (52/92) on TIWI
and hyperintense signals in 92.31% (48/52) on T2WI. The vertebal metastasis fractures showed hypointense signals in 27. 17%
(25/92) on TIWI and hyperintense signals on T2WI in 96. 15% (50/52) and strong enhancement after injection of Gd-DTPA. In
addition, the benign fractures showed the wedge-shaped vertebral body in 41.30% (38/92), depressed vertebral body in 57. 61%
(52/92) , angulation of posterior edge of the vertebra in 41.30% (38/92), ring shaped paravertebral soft tissue mass in 13 verte-
bral fractures; the malignant fractures showed the wedge-rear vertebral body in 42.31% (22/52), bulging of posterior edge of the
vertebra in 73. 08% (38/52), pedicle expansion and high signal intensity in T2WI in 59. 62% (31/52) and anomal-nodosity para-
vertebral soft tissue mass in 25 (48.08% ) vertebral fractures. Conclusion The conventional MRI findings of vertebral fractures
are helpful to differentiation of benign and spine metastasis compression fractures.

[ Key words] Spine; Fractures, bone; Neoplasms, metastasis; Magnetic resonance imaging

% M MRI £ 72 B R
BERMEEREFN

LHA G W, RAR
(1. EHRERR =M E A A E B B, dbat 10005052, Jb 50w B R EE Bk R, b st 100054 ;
3.k FERER SRR, JLR 100071)

(# E] BR BTHEH MRIXTENSEHEAR RS SHER R R SN B, Ak BIBES BT 58 1] 144 AHE
P4 E 4T (1l PR MR BORE, o M He 4B 36 41 92 ANHER (ST 10 4] 14 ASHEDR , ARSMIITE 26 4178 AHER) 5558
A TECE T 22 ] 52 AMHERR  WEEHEOE S 55 MERESIEE MBS RIES RES MNP M5 R 2 Somfb R, 4
B REMESEYE TIWL E 40, 21% (52/92) HiA RS S, T2WI | 27. 17% (25/92) MK R w5 (55 MR R0 5 4
I TIWI | 92. 31% (48/52) HEfR B ARAS 5, 76 T2WT |- 96. 15% (50/52) HEFR 2 {5, W H 5 £ 0 Womtk, BV &40
BT BIE X MITEHEMR 5300 41, 30% (38/92) 1 57. 61% (52/92) ,41.30% (38/92 ) MEAR )5 SR , 13 AN HE A 55 5k 2 21 i
HUR Y s HER LRI R A0 BT 42. 31% (22/52) MER N BIRLIE | [ R S 2% (5 73. 08% (38/52) , #E (At 5 AR N I H.
T2WL ¥ 25 55 17 59. 62% (31/52) ,25 iR (48. 08% ) 53K LI P AR LS4k, 4518 WM MRLAER G B T4
B WiHE A R 90 S HEIR R R4 59T .

(XA B EI, B 5B IR R

[MEEEMN] Dk (1955 - ) WAL R BN, K& B BB, HF507 0 B8 KRG RIL 0.
[BIREE ] Sk, i aR R s b st A B B iUR B, 100050, E-mail : xiaochun324@ 126. com
[#imE#A] 2008-09-04  [f&EHHI] 2008-10-23



o [] B2 25 AR R 2009 4E4 25 255 5 ] Chin J Med Imaging Technol ,2009 , Vol 25 ,No 5 - 867 -

[FRESES] R445.2; R683.2 [ HKHRIRAD] A
VR 45 B2 W0 , S5 B BB i LA R sk sl 4k
R IR A5 22 s DR 14 AT SOHE A S 440 B T T I DR X AS (]
PRI b 27 AR AN ], PRI S8 531 P 400 8 41 1) R A P i
S o e R 2SN B R Y 11 R 7 A Vs S L PR e L e e A DRl ]
Tl X LT B CT S50 748 RSP i 4T 18 b AR TR X
MRI EA 12 253 956 05 R 22 2 B8R A5 o, X A 4
VIR A0 i B8 T3 BBURR, AT M A B T (12 IR R 5 531032 Tk
hAAREEE L,
1 #EREHE
L1 st iiedE 2005 4 1 7 -2007 4F 10 H 5 A8 EEF
IR B T G AT I e 8 i PR T B I SIEARE AR e 4 B 7 A
58 1411, 55 24 {5, Zc 34 {51, 4F % 20 ~89 & . RAEF T 36 f4i] 92
AN, b 10 14 S s, 14 AN HE A TR 46 P B 47 5
BiAA 26 ], 78 DHERAT R4 B 4 . MEIRFER2 98 22 9], 52
ASMEAAT 4t 4, I rb s 8 41, ZLARIES 4 161, 1551 iR 4
o), B R RS eSS e PRASR DN SLR A 1 01
1.2 Jyik 14 #R A GE Signa excite 3. OT #- R4 LRI ,44
IR 0. 5T AR, TI WL/ Flair/90/FL & & it [a] ( TR) /7]
PEHE (TE) 3300 ms/17.2 ms, T2WI/FSE TR/TE 2400 ms/
118.7 ms, EMLE, Z/E 4 mm, ZEHE 1 mm, #6 [F 320 x
224 416 x 256 ,f1H8F 32 em, TIWI SRR 2 I, T2WI K 4
K ;K KA 0. 5Tesla ASC NTGY roscanunit #3505 LR,
TIWI ) TR/TE 550 ms/13 ms, T2WI ) TR/TE & 2200 ms/
110 ms,Z)E 4 mm, JZ[E]FE 0. 4 mm, 4[4 256 x 192, ¥ B 36
em SRAEUCEL 3 U X 6 il GA-DTPA #bk i 125 E 47 4 5
=K
L3 KB MEOIBES 55 B oA« i e 1A T B
PRI EE A3y = 1 AU IE R B RE (5 S 22, 1T
RN IE WA BEAE SR AR, AL B B RS o o 20k
B MEROIE A AT EIBUE RVDIE . HEMA S 25 R 1
i R TC AR . ME S ARG R R sl TC AR Ak, HE T B 43 Ry
s Eyia AR, HMESH AR LU Lo A R IE B4 IR

EHS]

1003-3289 (2009 ) 05-0866-04

L4 Giil2#0iik  RA SPSS 11.5 Geil b ) K, P <
0.05 KhEFAGI¥E L.
2 #£R

RAE RSB 33 Mt 59 N EHESZ B, HE AR R g0
F 522 AWk 30 A EHE
2.1 MER(ES  RMEEITEE TIWI - 40.21% (52/92) HEfk
RS S, 7E T2WI |- 27. 17% (25/92) iR @55, T30,
I 760 5 {5 2 15 97.83% (90/92), 1 %1 A5 2 f],97.83%
(90/92) HER I 525 A5 5 I s i (1 1) 5 T B8 iir 8- Ir
7E TIWL | 92.31% (48/52) Mk B AK (55, 7 T2WI |-
96.15% (50/52) HEMR 2 @i f5 5, 1 B %155 & 94.23%
(49/52) , HiAxly T 7Y T 7Y, 84. 61% (44/52) MEARKAY S8 (5
TG
2.2 MEPRBHMEMRS 2 RPEEIT TR B MR HEAAR 5 5 5
41.30% (38/92) 1 57.61% (52/92), 41.30% (38/92) HE{&k
JEG R (B 1) TS5 e sesr Pr A 42.319% (22/52) HE
R EIRRIE , 73. 08% (38/52) MEAR 5 252 5, S IR Btk (1A
2),
2.3 MESHIEERMES RMWEIThIHESRZ 8, B
FTECE AT 59. 52% (31/52) Mifk sz B, B REREAR, i H T2WI
BREET.
2.4 MEMIBE  RAEEITA 14 AHER BRI 58,2 ASHE E B2
7R T ECE T 2 AHERIBR Y FE
2.5 MESBHRAL RUEIA 13 DRSS RAZ 2R,
HERSRTECE A 25 MHER A 2L R 857K
2.6 wRALERIL 6 GIEAT T HE R, 18 AN HEAR ] Wik,
HY AR I Sea 4 (K 3) o

FEMERIE S MERTE 5 R 55 00 Sk 4 MRS 2
JEAS 52 BMES RIE S KT 5 MMESF A LU T, HER L AL 98
5 R EIr 222 R A it 8 S kR B 22 5 o5
HENX. (F1)

# 1 RYESHEBERBHEAR R4 TS E 8500

Bl1 .70 % SMiEST A JRGL TIWE B S0RAL T2WI, T9 MERMIE AR R MR A, 1T R% 5 655 TIWL A 2WI 3R ILE 5, /55

W, T8 |11 HEARRIE A, T11 JS A Jn 4, T8 |11 HE(RAR 5o I 5
L1 MEAMUAS S5 G0, TI2-L1, 112 M Bg AR, 1 BR85S TIWL A T2WI 500 f5 5

2 M, %82 % AL RARAL TIWIL B. RARAL T2WI,
3 40,50 & I kK E R

A SARGL TIWE; B SRAL T2WI; C. S0 TIWI IR RIS A . LS MR TTRUE, 1B R (5 5 TIWIHR(E 5 A T2WI IR 44K

F 5 AR S D AR AL



- 868 - ] BE A AR B R 2009 AR5 25 55 5 ] Chin J Med Imaging Technol ,2009 , Vol 25 ,No 5

RYERAET MR IR 4h

M€ H fE% ) B %)

AR 550 2 DRI 37(40.22) 48(92.31)*

2 EEs 25(27.17) 50(96.15)%

REES I 7 2(2.17) 49(94.23)*

7 38(41.30) 3(5.77)*

1] 52(56.52) 0(0.00)*

L EReRUE 3 i 90(97.83) 8(15.38)"

R 2(2.17) 44(84.62)*

. L5/ 38(41.30) 29(55.77)*%

fieibp & fEIBLE 1(1.09) 22(42.31)*

WA 53(57.61) 1(1.92)*

. . Ll 1(1.09) 38(73.08)

RBEELS T 38(41.30) 0(0.00)*

HESARIEA (4153 0(0.00) 31(59.62)*

HESRES " 2 5FS 0(0.00) 31(59.62)
eI %% 2(2.17) 0(0.00)
3 14(15.22) 2(3.85)

eSS IREALL WK 13(14.13) 0(0.00)*

AFRIZ55 0(0.00) 25(48.08)"

R e 0(0.00) 18(34.62)
&it - 92 52

T JURRAUR B 5 R B YT L, #: P <0. 05

3 itig

R PR R T AA BN R T — M
Jir P e 8 e B 9 P 3, A 38 T D R R B B 2 A M
. R ST S AT R S E A
3.1 MERMES  RYEEIriadrmten o 2 g ( <2
D) BEEEIT(>2 4 H) o S E TR BIHA R
JKI, TIWT SR AEAS 5 X, T2WT 2 @55, 76T B B
LRI DX I AN 2 MR T SRR S5 35 T UL A7 AR HE S 1 1E H A S IX
(B 1) A2 D S B2 % B0k FHE R D BCs i R 0 sl
Y1 JE AR B HEATIE 253657 B9 )i 2 18 0 s AN A, /N
Y458 B 0 PR AR , 3 . e T PN A T I A e
BAAE A EITTE TIWI FoR SRS M (5 5, T2WI 2 h
G5 MRS IR T SR T HE R IR 195 4 g 20 208 AR, TIWIT
EAFRAE 5, T2WI 22 =55, g J 3 7K i, 2 BR300 SR A
W

HEAR TE B BB AR B2 B T B9 I B34 0L T R OB
BT, WAL T R ST 8 I O . A 90 g
P71 94.23% (49/52) J@ F 1 %, WA 5.77% (3/52) J& F 11 7,
AIRE S LR AR R DG, R T TR 2 4
AT S 191
3.2 MERKMERE IV 5 80 BT 8C 9 9 LU 21 41
hF TARA LR G R A6 78 I, 5y 58 S B BUE , MER 5
GRAE I [ 5 17 B A ) = S M A B/ N W 4 A
B RERPA , JE S B I 4T & 8 A BLE 3T R A A P %8
BUAA o DR AR i B4 R e B 9 T B0E 3T MEAR S O S
INA — B
3.3 MESHUEE NG S MESF AL HERIBE  RAES T
B MES AT 1/3, HOE D0 Bk s . A i 80 4

15 T2WL _HES R IZ E 5 R
HER N eI

RV T HE SR P SU B 2 S 3R, S R 0 T B A
SENTIR AP 2P BT OHE S A K R o A AR B, T B
AT bR i A e A S R, i RN A R T S R RS
TP BCE T A S MR o TIHEARSE AT 10 4 JiR i 5 6]
BT Mt 2 ANHER , RN, JF A 2R R ] 4
{1278

RVE B AT A e (] S 22 2 S BOME I BB 78 5 APl pe
VF1) 25 0 2 P P )y | A A ) B 48 908 5 % % 98 P B0 et 3 b
AL ZURAROE BB, B DT S5 A1 TETAS AL, R T A ] it —
&% R
3.4 sRALERI RAYEEdraT ] ReRAe, H RSO T
R SRAL" o SRR 2 BT T B, Xt R AN 5
MERRITKSZ T, XoF HeR) i B, 3 A I i A s B A 18 52 40 1l
IR BT, S A AR AR S 2 il A T A Ad
PRA5 I s Ak s B I )RS, (S8 T 168, A5 BB £,
SRR TR , HE AN R P ECE T A R 2
BOGsR 5 155 AR5, 5] s TARAR AR TR, 59
BB A (3) o atka 4 R s i 5 5 e i
BT L5,

HARE LA B 5 R MR ARG, %5 A B i v s 40 R g 3
R 25 B 41T 4 00 0 VA 4 T3 79% ~ 949 o H R A
MRI = H ARG TR KR, B H WA 3h &5 1S 5% MRI
(dynamic contrast-enhanced MR imaging ) X ¥R BN A% ( dif-
fusion weighted imaging, DWI) , 9 2 X A 95 22 #4 Ifs PR 12 e
KIS WiA — B Bl o BT g s 4 v s ] 5 i
Bl £ ( time-intensity curves, TICs) F1 3 5)-I} 8] ] & ( en-
hancement-time curves, ETCs) S H 2k E | flE B E TS50
BT AT LA VP A A5 0 L A0 PR LA i 28 14 17 A
100 o HEE UG S e ) Sl A RS B R a5 2
PEFATAHL IO B 22 5. S48 TICs \ETCs 7T BT A b 12
PN G AL, (E G A 2 1) 4 5038 Wi A (L ¥ A7
i VG T T B €= (VR R i & G D e 7 I 2
W iy 2 P S5 22 o 2 ORA O, WOnE o Tt R 102 2 0 i IR
%X:ﬂ R

DWI & H i — B8 S WL is AR K 73 4 8 ik . &
WKL 2R 8% (apparent diffusion coefficient, ADC) fz {7 P4 J5)
KA F AR ERE T, AT LUE S R OBEMEdT. fERMEE
Preb, ARSI G318 2, yRECE P, ADC (B3 &, DWI 3%
PR ARAR 5 s Fe R T BSCR P 8 D3 iR 2 o 22 1l 4 i K
RFAR, SFEEREE/D , ADC EH AL, DWI LR &5
S DWIEIR3Z TE A1 b {77 T K 3500, 2RI b i
R, K 5371 B3z B DWIAF 5 52 mel AU G K, [ e 2
BB A 5728 I, 5 W LU R ARG 1T 8 I8N b (AT LA 4
e DWI 1 55T 1 FVE MR L, (B 52 T2 PR AEOE 1 5 0 328 7
WK 2B AR T3 2, T2 TN AR W i 3 3
DWI E& RN &5, BULrE DWIEG EMERLAE R R
SEHEFTT . ADC (I G BEHERR T2 NN, S i i b

, IR H TR A e 4 4R



o [] B2 25 AR R 2009 4E4 25 255 5 ] Chin J Med Imaging Technol ,2009 , Vol 25 ,No 5 - 869 -

WA 4 SR BRRE . BB AY b (E REASAR I R 1% SRR 5238, 2001, 17(5) - 346-350.
T KA TP B EE A 5 T, M B2 e 25 20 21 7K 4 F [3] Laredo JD, Quessar AE, Bossard P, et al. Vertebral tumors and pseud-
Tﬁﬁﬁ%ﬁ[g: otumors. Radiologic Clinics of North America, 2001,39(1):137-163.

Finelli DA. Diffusion-weighted imaging of acute vertebral compres-

B SR A B R R BT I % B MR AF g g 1Y)
PRI TIWL A PRSI 5 30 TR (5 2 e |
HESARBZ A EL TIWT 5 205 HESS 46 R BN B 3

sions: specific diagnosis of benign versus malignant pathologic fracture.
AJNR Am J Neuroradiol, 2001,22(2):241-242.
Zha YF, Yang JY. Application of dynamic contrast-enhanced perfusion

PR A S A R RAE RS 45 97 19 MR fE G AL EHE R MR imaging in bone marrow lesion of spine. Foreign Medical Sciences
ERIEOINIE SRERIR A TIWI MERAE 5 RN 5] 30 FEE i Slinical Radiological Fascicle, 2007, 30(1) : 4649.
BATLRFGINAR 54 MEM S GOl HE S R T2WI A5 55 1) #6756 BT SN A IR MR P IR A 5 A R B A5 12
1o JEZSTCBUIE DS PRBR R ZH 2 i P 18 58 47 i 5 AL R B L. FSM PSS OGRS 5250 ) 2007, 30(1) : 46-49.
TR . S5O IR PRER HA S2 3 B AR 2 K A 45 5 R [6] Shen Y, Li MH, Yao WW. The application of new technologies of MRI
Xﬁ%%u Engi*ﬁ’ﬁg}‘l?[’ﬁ%ﬁ in vertebral lesion. Chin J Med Imaging Technol, 2005, 21(7): 1137-
1139.
bV ZEHRAE, B . ‘;j\: 30 H N A AR MW, .
[ 5% 8] VLt 2, WoAR k. RIS BOR 7 A 2 P A . o

[ B2 225242 AR, 2005, 21(7) : 1137-1139.
[7]  Zhou Z, Liu ZL, Su D. Evaluation of MR quantitative ADC in discrim-
[1] Xiao JX, Fu KG, Xu FM, et al. Differentiation of benign and malig-

inating benign and malignant compression fracture of vertebrae. Journal

nant vertebral compression fractures using MR imaging. Chin J Med Im- of China Clinic Medical Imaging, 2008, 19(5): 346-349.

aging Technol, 2001, 17(7) : 626-628. JERT R 22, 35T BEAEARF WL OR KO S0 e 5 R R A
B TLE, A5, O, 4. MRT G RL B PEME VR TR 40 1 0 2 0. FEZ T 10 2 2 . v [ K I8 25 5212 2 75, 2008, 19(5) : 346-
[ B 2R AR R, 2001, 17(7) < 626-628. 349.

[2] GuH, LiY, Dai MH, et al. Multiple compression fracture: benign [8] Zhou XJ, Leeds NE, Mc Kinnon GC, et al. Characterization of benign

and malignant MRI differential diagnosis. Journal of Practical Radiolo- and metastatic vertebral compression fractures with quantitative diffusion

gy, 2001, 17(5) : 346-350. MR imaging. AJNR Am J Neuroradiol, 2002,23(1): 165-170.
i, 2%, UL, . 2R MEVR IR 46 B 3T RS MRT 200152 7.

D 0 0 0 D D D

(P EI BB AR AR ) e Bt Al s 1 Ot

(P BRop AR B ) 2 phy P R 2 e 24, P R 2 e A5~ W5 B 20 9 [ G 9 ARSI ), 4 AT i i =«

A DK BB 5 P REE SO IR T O FERHAZ DT 5 m R 2 5 | SOROHE A O 3 15 (P SO 3 11 22 H
) WS 5 v A Co 03 ) (G 5 ) A P2 AT Se 00 TR 5 7 2 I 2 SR ) WAC ST ) 5 3 (] R 2 S ) WA R 401 TR 5 R S8 5
AR B WP )5 22 CRE R JE R T D MBI T

CrRE Y AR 51697 52 ) B Boi Al s 4 Ol

CHEAN ARG ST R i EREEBE AT, o R BE A A 0F 5 0T 90, b [ TR e IR 25 T A TR~ R I i
FEl S G ARSI ) B AT i et

FP A2 5 SR A U] s o O30 ) e ) i e 4 SO B 15 P BB S0 5 1 SCRGA)E R e H IR ) s vk
S SR 4 SO SR )5 i 22 I 2 ST ) WA SR S T 5 AR 22 30T S 2 50 WS WU 10 5 B 22 CRF R R B 1D WGR I Tl



