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[Abstract] Objective To investigate the clinical application of dynamic contrast-enhanced MRI
(DCE-MRI) in evaluating the blood supply of spinal tumors and to discuss the correlation between DCE -MRI
findings and DSA manifestations. Methods Preoperative DCE-MRI was performed in 40 patients with spinal
tumors. According to the angiographic manifestations, the tumors were classified into hypervascular group,
moderate blood supply group and hypovascular group. By analyzing the region of interest (ROI) in enhanced
area, the blood supply of tumor was evaluated by the enhancement degree on routine MRI as well as by the
parameters of DCE-MRI. Results The forty spinal tumors were divided into hypovascular group (n=16),
moderate blood supply group (n=12) and hypervascular group (n=12). No statistically significant difference
in MRI enhancement degree existed between the hypovascular group and the hypervascular group (P>0.05).
DCE-MRI parameters provided much better evaluation ability in differentiating the hypovascular from the
hypervascular lesions, and the difference between the two groups was statistically significant (P <0.01).
Compared with MRI enhancement degree, DCE -MRI parameters were more closely correlated with DSA
manifestations. When the cut-off value of RSlopemax was 1.325, the specificity and sensitivity for predicting
the hypovascular tumors were the highest (100% and 87.5% respectively), while if the cut-off value of
RSlopemaxwas 1.85 the specificity and sensitivity for predicting the hypervascular tumors were the highest
(100% and 96.4% respectively). Conclusion Compared with the conventional MRI, DCE -MRI can more
accurately evaluate the blood supply of spinal tumors, and DCE - MRI parameters correlate well with DSA

DOI; 10.3969/}.issn.1008-794X.2016.03.008

fEF AL, 200003 L 5 ZEERFHE AL B ARR Gl SRR, Xt S/t | X ) ; i
TZESS N R BE AR R (Bl Bk )

WAEMEE . X45E  E-mail; cjr.liushiyuan@vip.163.com



AT 2 2016 4F 3 A 56 25 555 34 J Intervent Radiol 2016, Vol.25, No.3

—215—

manifestations.(J Intervent Radiol, 2016, 25. 214-219)

[Key words] magnetic resonance imaging; dynamics; spinal neoplasm; embolization; neovascularization

T B Ml R P A P g 5 | R ) e
KERNRYT TR KA EEEHSY, ZFE KGR
(AR v G I 2 SRR A — A S5 ™ IR Y Bk AR,
— 4 [ JE P A 5 R R i 2 ] LA/ R ki
YR AL IO A Py 1 A B B A R
R, A bR 5 A DI BR AR Rl LR R g A4
AL, B E 2N T —FdrdE g FAR Ty
o8 SR, AR DSA Flie FE4T B A B R, A
ACHEIN T A, 3G TN T AR A XU, 3] A Bl A
BB BRBEIRIOLE i H A BT R AR R
FEXHIAYT 2 MLALEFE IR 0 B O K IR, i
R W BEAEAR TG X5 & AL = il A A e
T AT LA 3BE S A B2 (14 DSA FIFR 28 LU K VS TE 1 9T &
i (HIA L CT A1 MRI #SBEN B sk B2

) 25 1Y 9 % 4R LR (DCE - MRI) & — i il
AIFE A, FERT AZE VRS 5 37 R 2 4 b f 4L ok
AR HLAT DABR A I 55 AN T 88, E )z
I F AL B oE 2, AT C 448 T DCE-
MRI 7EI2 W7 TR 7T FAE BRI AIZL B3 LA 1Y) 18
FEAE R, BB B, T DL R g 1)
JOK AT B HE T | B A0 000 A 1 3 A 1 DA % [ 2 [
RARFREE(E B4 HED DCE-MRI RTAE FLH L MRI
T3 o A b S ) LA R =2 AR A e g, AT T
[iE8 e g nalLu e N TR E SR IR =B -8

1 #R5FE
11 5N

VEHL 2012 4F 7 H—2014 4F 1 1,40 {35
40 MIHSNOLT T FHECE Z RIS AR, Hor
B 24 I, 4z 16 B4R 16~74 2 Y 47 % B
BETEARTT DSA Kt FEZ i 1 A kT MRIFI
DCE-MRI, HEBRHZAZ 1ok M 3l 2k i w13 20 5 (A hy
S KRB )MARNEE . I ikt 7e e €
AR ZRHENESL Y 3 d WYIBE, VIBRERARIg K
T 1 om, LU T8 EOSHR X (RO I 5 43 2%
S5, ARBFOY 4 R B W A 2 53 LV T
BT N B S RS,
1.2 Fik
1.21 MR {8 & H Philips Achieva 3.0T TX
MR, Sense Spine 15-ch £k, DCE-MRI & F2
T RS AT SR AE L ASEHHERAE NS R

SR P i TR A 2 A I i Dk AL Gd-DTPA, 7
o4 0.1 mmol/kg A (FH>4 T 1 ml/4.5 kg (A , &%
KFHE 20 ml) , SRR 2.0 ml/s; 5% el 2 )5
i 20 mi A= R K LAAH R ERE v, % U7 e
B [ i T A 34, SR T PR |19 (TFE) 51, =
BCh TR 3.0 ms, TE 1.38 ms, jiti il 10°FH%% f | 40 %
208x167,FOV=30 cm,, L JCIE W4 20 1, R4
kb RN S A B R R PT RE AN A AR 4~
6 5,5 1%y 1 min 40 s, %3] 100 MR EE, B8
MRS 2 000 MRS ASFHEIZ

X R AT BB A L AR IR A e s A B i s
3~5 min K15 H L MR BT 8, A4 . TL AL A Tié
13 751, TR 450 ms TE 7 ms, LA K T2 finAutest [
JiE 13 751, TR 3 260 ms. TE 90 ms, B4 . RS
P4 200300  FMLEF 33 cm AR 1H )2 JE 4~6 mm,
JZ[EFEA 0.4 mm,
122 PFEMZJE4LEE  ff H Philips Extended MR T
Ve i B 1Y Zh A3858 View Forum EMR 43 B4k 2 %t
DCE-MR EM&#tA7 /5 A0 B, N FH ROI Jy i e AT 1 %
FLFIJE 100 s I S IEFTITAL . ROI A3 B2 DL
F-BIEAr A R BE /A X SRR 1 44
HA 54 E2® ) aai A EIfE s, AP
HI| U AE ROI, /N0#F ROI P K ZE AL & A4
gkt RIS SORAL S kil % AMULIE B -8 L 4¢
M GBATHEAR LA S A (RLAEHEARER IR ) o ARG AR
PE AT ROI 4155 i B AR X Bt 1) 23 T ek 1) - 15 5
55 5 HH 2k (TIC) , S5 e 1E 5 21 23RN i Jgg 1l 43 19 AR [
BRI, X8 TIC AR T UM e v, 2 X E 7
P25 AN T2 AE 5 1 R v v sl i B2 5
BB, LAk 4 FpZRIie T, T RUF I R4 4 R
TR R R g LI B AR R
IRy Bl b 3k B S e o AR A 5 T A
R A GEE AR e VBRI Ry BEAC- 3 1Y
TIC, 7EFFAERL TIC L, B ] View Forum EMR i}
FANARVE T DIRER) T A SH0 B A SRR RS
(Slopemax) , £t X} e K3 it (Emax ) | AH X e K4 oif
(ERmax) A E| 5 (E 345 1} 8] (Tpeak ) , #FRACEEL
URTHE T R 2 2 i R i | JH 3 2 pl LA R 2 2
T . TR B AR 2R 5 Al T3
T ikt (Slopemaxlesion ) FlIAH AR 1F # HEAA (Slopemax -
normal ) ) Slopemax Lt % (RSlopemax), #& X 4 5%



—216—

S AT

2085 2016 4F 3 55 25 55 3] T Intervent Radiol 2016, Vol.25, No.3

(Emax) & 5% Fb R 23k 2 Ay f 2 23rh SI AR LE , 3
e Sl e RAE, i e o] 45 245 5 58 B (Slpre,
Simax ) Fif ] (Tpre, Tpeak) , Hirdr Slpre 5& X Ry Fixf
FUAR 558 B, Simax 2 e KX Fb 18 56 X 1 (R4 55
B, Tpre #1 Tpeak J2 43 %1 X} i F Slpre #1 Slmax Ky
AflE], shAEESEOT LU T A=A A
Slpfe:T(a'i'( peSa:E[?I'pr) 100

Emax=SImax-Slpre

ERmax=4LS|mg)l(F;rSel € +100

Slopemaxlesion
Slopemaxnormal

1.2.3 MR BT EHMIE 2 2 4548
5 4E LA MRI 2256 (0 TR R S DR 7E 5 75 T
17, BE R ZERTHEZ LI MRI RS A9 83 il (iR
FH Thiex B0k 3 %2, 190 . WA #AL, o5
AR IE H HER FL A s Ak ; 2 9. h 455 Ak ;3
9. s Ak, SOUEE R S A g o I

1.2.4 DSA FlIMHEsr2E B AG B35 278 Ja) 0 JRR e

Slopemax=

RSlopemax=

Joi, A2 Rz SN ok 2F ) A 7 AT AT I A
W o WAL I I 4 E AT HAOF T DSA R A
(Philips Allura FD 20) PAf5 255 kb 4 afn 4t [R) A, 3
i 5 F A0 FH v R A S 1 A Al S AT
(Lopamiro™, lopamidol ) 5 #E4TiE PR M 5, T
e B3 735 11 LA i R A 4 PPA RUIIARE 3 ik Bt T
sk RS sk bk AR R sk, X
V1o P R REEAERG A8 | I3 5 VT A B 9 A8 BT e
KT (8 XU G A4 A K 28 /0 1 AN ARAR G | R HER 38
Jik o XEFRAR A IR AR | 1M A8 1 5 PP Ak A 5 45 41
FIHE N BNk L B R IE ik o AR iR i) DSA 4
o, BARAE IR T 1A AR (1~3 9) , HE
AR BRI 1 R Z i, AR A e i ak,
ARSI G052 Gy h AR g, BRrhaEgee ) 1
SRITAER Y AR I 2 3 oA & Ll kA £ E
gty 2 AERIMEREE Fr, W A —3, RS 3
24 R ITREAS — S R TPl SR 5 R IR E0
I TEAEHT . ZI5E T MR BUR S b4
WO E MR, WA 1,

3

(OMRI SEALFERE A 3 2% ;2ROI BI3EEIE LTS Ehr Ay 7 e @on e b/ i, Hodp 41 60 RO AR F 2k A 356 o 558 2550 0, A3 AAE At
FTRUSAENS BALU(A ), U135 ROI B 55 BE AR X Hif 1] 22 il BT ] - 15538 32 1 £& (TIC) . T 5 RSlopemax  Slopemax , Emax . ERmax 7l
TTP {E 43510 4.89.324.49 ,2611.40 ,206.27 1 22.34 ;345 ARSI BK 1 i A5 152 , =47 S35 00 B e 75 28 B shil bk 2037 (3 i flb 404 ) , IA A 2

B AL

B 1 39 % 54 i oA (Ve iR )

1.3 GiiteEor

it Mrak F SPSS 18.0 A4, R Gt/ i
i MRI(H #1 MRI F1 DCE-MRI 2:%%) #il DSA 7t
LRI OC R . ARG RE R ALY e 2 i 48 1 e R B
AT 7% MRI SR AT B 5341 F1 DCE-MR 2
BOKF-0A0 . FrA B Y DP9 bR 2 R
fH AR/ MEFRR . [FIET, 1154 Spearman 8GR %A
B 22 1007 5 R DEA 1L 5 MR B8R AR R B 2 18] (4 A1

g AT L4y o 75 (<0.4)  H1(0.4~0.59) ik
(0.6~0.79) = (0.8 Lk )W FATHE B 4 M Z 1
HEREE = Mgt (AR E Mt ), s i pt AR

MAEZH (A Z A ) I i 32 TARRAE
2k (ROC) 43 HT LATEAR FIWTRE 71, 11 J , #ERSlopemax
Slopemax .Emax .ERmax I TTP HJ%& AN L Y, X
A FHE 2 ) R A AR T (1-Fe ) rth 2,
B2 ROC 2k, JF PF-Ah it 2 10 AL (AUC) Fl A5
X [E](C) 72 B0 TR S B SR K I R
ENZE AR, P<0.05 HESASHE L,

2 #£R

HdiE DSA FBH, 40 AR 7 = A4 (1 9%,
16 1), 2 il HE2H (2 9%, 12 ) A it 4e (3 2%,
12 ), 40 151 £ E AR 1) & i or | L v & AR AE



AT 2 2016 4F 3 A 56 25 555 34 J Intervent Radiol 2016, Vol.25, No.3

—217—

ME 17 i), WEAE 10 B3], BEAE 13 61, SNEHIIBRA S 1
FRHREA AT : OMEPERRAE (33 1) , (L 4E 2RI (511)) |
WL (4 1) B PR (2 191) 2208 P Al i Y R
(151 ) S e ] T o 2 B R (1 61 ) DA R e RS 0
(14451, 3k F B 9 3 ) AR B 5 B i 4 4R
RESK AR 2 ), Q@ REIEAR (7 ), AL I AR
(6 ) AR (L)), KPR A ) SR B AR S 1
42 % B B AR 54 B 2 R HA
Grit# 7 L (P=0.049)
2.1 MRI EH

FL A MRI ez 1 fE 53 25,40 A g 73 h 1 9%
(n=3) .2 Z%(n=17) F1 3 % (n=20) , 7E M4 I HHRIH
2 AR AR (n=16) 1, 3 B8 1 9,5 Bk 2 9%,
81912 3 9 FEH A A2 (n=12) v 9 B 2 9%,
3R 3 9 A & I A28 (n=12) 3 filh 2 91,
9 14k 3 4%, DSA JLfa il MRI 45 2 6] Spearman
A2 %N 0.229(P=0.155) , % H] 5 DSA YL {f, 2 JA]
FIASHESE . A MR Ak R 5 Sk S8 500 = 1 4k (P=
0.057) A& I Ak 2s (P=0.619) 22 S LS 11247 X,
2.2 DCE-MRI ##1E

£ DSA R IR = ALk (n=16) H, 2 £
Sy A9 4511k M AL, 5 B2 IVAL; e b &5 i gt iy 05
kb (n=12) 0,4 6k 1 88,8 5l 11 AY 5 1 78 & il it
Wk (n=12) 7 B T 5 ) TR 76 B
JE(n=7), 1 B0 T8, 3 45k AL, 2 5]k I A
1B IV, RS AL (n=33) 1,9 1]k T 5,
12 {54 7Y, 8 )/ MY, 4 451K IV AL . DCE-MRI 4%
ASHUF DSA Yt 2 [8] ) Spearman AH G R 504537
A :0899(RSlopemax) 0847 (Slopemax) 0694 (ERmax)
F1-0.587(TTP) , % H] DCE-MRI S5 REAE {if- Hb F5i )
AR AR A af 4 (P<0.001)

RSlopemax . Slopemax .Emax . Ermax 1 TTP H+
TN = M A A B 9 AUC 43514 0.971.,0.930,
0.792.0.818 #1 0.732, RSlopemax 7EIfG F1H Ky 1.325
IS (1% 52 505 R0 XF I 1) S5 v AR S B 43 il SRy 87.5%
100%, Slopemax 7EIIfG FHE A 50.25 (R ELE K 81.2%,
FE5EBE ol 95.8%) , Emax 7EIlfs FLE 4 660.88 (R HHUE
h 43.7% , ¢S5y 95.8% ), ERmax 1E I FHE N
119.15( REUE K 75.0% , 455 87.5%) , 1fif TTPYE
I LBl 65.185( R AT K 93.8% , F7 57 1% N 62.5%)
i REAS R AR I2 Wit RE

DCE-MRI £S5 H F Wi & il A6 43 Jirk g
() AUC 43 %1124 0.988.0.979.0.976 .0.937 # 0.920,
RSlopemax IIfi A& Ay 1.870 Hf i) 72 B3 15 1o (144

SEREAY 9k 100%F1 96.4% , 1fii Slopemax 7E Il AR
hy 142.27 (R HUE Jy 83.3%, Hi-5H Sk 100% ) , Emax
FEIG FHE K 1424.36 (R ¥y 83.3% , F5 57 K
100%) , ERmax {EIlfs ALE A 183.025( R HE 4 83.3%,
RS Ny 92.9%) 1 TTP 7EI FHE A 53.180 (R &)E
J 91.7% , 4 5 By 96.4% ) INFRE 45 L B A3 1 12 W
PEBE . DCE-MRI S H07E I 2 1M A4 (& 2) A i it
(& 3) g it 3t 1 4 (2 W BE . N 1 R

RSlopemax
| Slopemax
0.84 Emax
— —ERmax
TTp
0.61 MR Enhancement
) Reference Line
§ 0.41
0.2
0.

00 02 04 06 08 10
14557

WEZk BRER BRLR B W A4 4 A3 RSlopemax
Slopemax .Emax . ERmax . TTP #l MR 5 {75 i iy ROC Hli £k,
DCE-MR 21 MR LB ) ROC 12k T~ A (AUC)
mk 1 R

2 F T AW Z it FE B 09 RSlopemax
Slopemax .Emax .ERmax TTP LA K MR 3 1k 72 & fY
ROC 4k

1.01 J
) | RSlopemax
] == B Bl Slopemax
0.8 | Emax
“ERmax

0.61 | [ TTp
i | MR Enhancement
& [ 7 Reference Line
0.4

0.2 ‘

0.0

00 02 04 06 08 10
1-FE

WELR GREk BRLR HRLR | EEEZR LT 24354t 2 RSlopemax
Slopemax .Emax .ERmax . TTP F1 MR 58 4L 72 i) ROC £k,
DCE-MR S0 F1 MR bR B2 () ROC Hh £k T~ iR (AUC)
mk 1 s

B 3 T A i A A b8 19 RSlopemax,
Slopemax .Emax .ERmax . TTP LA K MR & 1k 72 & fiY
ROC Hi£k

3 itig

TESFE e 1L JE A 26 o LR R A 2
RERIRRE L, BT A mR IR, sl
5 CT — BN JH T RE B 69 M BEIF o, i AL



I NI 2A 2R 2016 4F 3 A5 25 %55 3] J Intervent Radiol 2016, Vol.25, No.3

—218—
F 1 SRR S MR A MR AL R ROC 4k 2806 1

I LT AUC 95%Cl Sens(%) Spec(%) P value Cutoff

Z it RSlopemax 0.971 0-1 87.5 100 <0.001* 1.325
Slopemax 0.93 0.842-1 81.2 95.8 <0.001* 50.25
Emax 0.792 0.654-0.929 437 95.8 0.002* 660.88
ERmax 0.818 0.673-0.962 75 87.5 0.001* 119.15
TTP 0.732 0.57-893 93.8 62.5 0.014* 65.185
I MRI 54k 0.547 0.355-0.738 18.8 100 0.619 15

& It RSlopemax 0.988 0-1 100 96.4 <0.001* 1.87
Slopemax 0.979 0-1 83.3 100 <0.001* 142.27
Emax 0.976 0.864-1 83.3 100 <0.001* 1424.36
ERmax 0.937 0-1 83.3 92.9 <0.001* 183.025
TTP 0.92 0-1 91.7 96.4 <0.001* 53.18
HHLMRI 581k 0.692 0.520-0.864 75 60.7 0.057 25

* 25 B G L, AUCSTIIZR R AR, CI="8 {5 X [, Sens= R f i , Spec="F 5 i , RSlopemax=4 45 5 AHAI 1E  HEMKR 0 e K RPR Z 1L
Slopemax=1g K3} ; Emax=1fi K 5R b (E ; ERmax=1 Kk b3 ; TTP=1k I 1]

MRI 2377 A 558 o AR A BH 2 356, A 436 0o e 36 | of 4
BRI 225 285y TR P L, LA R B e ik 43 A, P
PEBUME LA 77% Rk, 7EI R SE B, H AT
BeZ T IPAG A R s i A A 5 T H

A THFFE I DCE-MRI 78 8 AL F1 = ifin it
AL AT LI AR I, Khadem 4524 [l Jai 4 A
e HLBN FHH B MRI AT DCE-MRI 7E 26 1 H
S I IR = A R R RS . T BRI
ez, TR EEE A IS A MR RS AH L, DCE-
MR 5T B — A B R R SR, 75K L
[P B, 1A, AT B R o B 2 X o
M T 2028, AT TEAT, i AR A9 I 4 A
R ef 2 ] A TR 1) P b mT B A ) 19 o 2
TN T PEAR A £ AR i) DSA KB, RERS
L) oS | o7 T R/ s A 2
Il RSB A T Iz 8232, AT X FRIEE MRI 1
SRAE ST BT, BARAATELL B AR TR, 3%
11045 B4 5 Khadem 251 _Prabhu %51 Thiex
SR ZE A — B, AU E L MRI S REA R0 T
WA IR R AL . Mazura 550 [l BRAERFSE St
A4 10 Bl 1Y 11 AR AR BUMENR , iR 4518
. 5.7~ Dk DCE-MRI A= 55 114 fii 1L 970 32K 5 15 3 5% e B0
X2 W DSA ELAT G 24 B E M e, X S ;,RA TR0 4E
WAL,

DCE-MRI SR VFHEA T A IMAE R 11 A B2 A%
P M A SR ADCE B . BT, B RN 7w 3
BT IR A S R 2 W e SRy A
57 K2 FITAG T 725, DCE -MRI 86 T 12 isf 1] 43 B 5
() BRGH AR FE AR, T HR AR AR PRI S R AE S 1 2E
PN AT, BRI HARBIE , H 4017 AL
1GR3 A | AT 0 1 5O b B4 st 1) R 3
19321 DCE-MRI EUE, X 2 PFAL U & 6 24 1Y

OCHE, A B[R] 43 B DCE-MRI 4 B
o BB R B R K H R MRI R ], 71
PRAZ B R 58 4] LU AZ 1) . DCE-MRI {5 5 5% Bl
i TF] A5 £ ] LA A 0 e 8 ol A 5 %) 30 o P RN 1 1Y
Ak, i N DCE-MRI $14#§ 3K 15 1) DCE S84 n] LA
FE AN (4 1L37 3 2F4RAE 1 HL T BE DA e = A 5K
TN AE . FRATAIWTFSE & B, RSlopemax , Slopemax ,
ERmax Fl Tpeak 7E & IfiLf A1 = i 4k i eg (8] 2 A7 5k
EES,

DCE-MRI L& HibR#E MRI GETE 4 1 Pl A
Jifgea (M, FEEEEF LA, B, X H A
J& , H L MRI L RE 7R o B — i aE S | A
R AR, JUHY TIC SR S ki ih
2Rt (TMAY) , % B MR 7EF i i 2> s AR & i 5 Ak
FREEE, TS5 4R 1 1 # HERAH E, DSA v IE & il A
TR H RN R 55 5 A R Y R Yt (1] 4)
FATHWFFE 16 H5E Ry 2 i fibie 28 (I8 TIC)
W 5 B E L MR 358 e B0 A a1k (3 %),
XA FECE M MRI 45 5 b 5 8 B BE
ZER A —AN RN, Hk  DCE-MRI nf LAt 4
P, XA R AR BARAFSE, TE A MR 85
ANREFRAIEE AT, Bl , ERSR AR AOAFSE & B0, DCE -
MRI A AE AR g B AR RIS A Jeg (45 b , HAT 9%
ATV HE MR ARG i LU S 2 Wik e

BESCH FRATS AT IR kR4 I #1542
Slopemax [ k. *% (RSlopemax ) LA ity /b £ 35 2 1]
AR 22 5 . Fedi1% I RSlopemax Iifi FL{E M 1.325
A1 1.870 BT IR IHRAE A PE 45 3 . FRATTHI(E X
ASSHOT LU T AR RE FE IR i3t 2%, 34 B T
WEIRIT TR,

ARSI Z A FEREAS BN T ELEY
DI 5E 4T TRy, seak, b & @ thie , 364



A AR 2016 4F 3 ASE 25 B4 3

J Intervent Radiol 2016, Vol.25, No.3

—219—

*
X

B REm

- —
”‘1{*‘ V

3

DOMRI SEALFEEE N 3 2% ;215 Rslopemax ,slopemax . Emax .ERmax 7T=ﬂ 'ETP {ﬁ))j\jyllﬂq 0.768\3;1.20\750.16 .298.80 FHI 70.9;(3\/@XX11W;"JHE§JH7T<JAILL
A T 0 IR ) 2 0 R P AR, AR W) T4 L IE S MEIAR A FE 20 B (1 i i o A ) | S 2 A dg
B 4 67 % B PEIEHERAS B 1 H T MRI 3858 (FE RS M40 AR dE )

HeBR THEANEE NSRS . Her)mR e
k= LA B , ANl A A HE S TRk, 3RAT)
AR B FE B A2 Iy FH R RIS 1) i RS M F 9 0K e
3 DCE-MRI S5 R BLE | FRATHI(E X AT
L FHIESE DCE-MRI FE 48 51 & 1AL R0 = il (A A e
Jo T B RSB B

B2 ARG R IR FRATT A 45 AT
SRIFEH, 55 MRI A EL , 76 35 A B4 4145 15 [ 7y
], DEC-MRI AT LA i o bt Pk 5 A e 8 114 1.
i, 5 DSA ELAT B AT AH DG | PRI E S 15 i B4
FESEARFTIP AL T B VTR IR R H

(& % 3T #K]

—
[N

1 Nair S, Gobin YP, Leng LZ, et al. Preoperative embolization of
hypervascular thoracic, lumbar, and sacral spinal column tumors
technique and outcomes from a single center[J]. Interv Neuroradiol,
2013, 19: 377-385.

[2] Mavrogenis AF, Rossi G, Rimondi E, et al. Palliative embolization
for osteosarcoma[J]. Eur J Orthop Surg Traumatol, 2014, 24: 1351 -
1356.

[3] RN, B A, BIEMK, % A AR IEEH IR MR
PRI I[I]. A AR R AR, 2014, 23 993-996.

[4] BRE, £ M, 98, % HEREIMT RIS SE N0
ERRIEARMNILI]. S AT 2%k, 2014, 23 1073-1076.

[5] Corcos G, Dbjay J, Mastier C, et al. Cement leakage in percutaneous
vertebroplasty for spinal metastases a retrospective evaluation of
incidence and risk factors[J]. Spine(Phila Pa 1976), 2014, 39:
E332-E338.

[6] Puvanesarajah V, Lina IA, Liauw JA, et al. Desmoid tumor formation
following posterior spinal instrumentation placement[J]. Evid
Based Spine Care J, 2013, 4: 137-142.

[7] Ozkan E, Gupta S. Embolization of spinal tumors: vascular anatomy,
indications, and technique[J]. Tech Vasc Interv Radiol, 2011,
14: 129-140.

[8] Robial N, Charles YP, Bogorin 1, et al. Is preoperative emboli -

[9]

[10]

[11]

[13]

[14]

[15]

[17]

zation a prerequisite for spinal metastases surgical management?
[J]. Orthop Traumatol Surg Res, 2012, 98: 536-542.
WPHAR , SEAAE, HWIAE, S5 BRI AR AT B F R ZE 0],
I AHU AR, 2004, 13 43-45,
Jackson RJ, Loh SC, Gokaslan ZL. Metastatic renal cell carcinoma
of the spine surgical treatment and results[J]. J Neurosurg, 2001,
94(1 Suppl): 18-24.
Prabhu VC, Bilsky MH, Jambhekar K, et al. Results of preoperative
embolization for metastatic spinal neoplasms[J]. J Neurosurg,
2003, 98(2 Suppl): 156-164.
Thiex R, Harris MB, Sides C, et al. The role of preoperative
transarterial embolization in spinal tumors. A large single-center
experience[J]. Spine J, 2012, 13: 141-149.
TR, FAR, 2§, % 3.0 TMR SRR 7R
ROBPEBOR B2 W8 (0], SERTU 2 2%k, 2013, 29.
891-894.
Khadem NR, Karimi S, Peck KK, et al. Characterizing hypervas-
cular and hypovascular metastases and normal bone marrow of
the spine using dynamic contrast-enhanced MR imaging [J].
AINR Am J Neuroradiol, 2012, 33: 2178-2185.
Fayad LM, Jacobs MA, Wang X, et al. Musculoskeletal tumors
how to use anatomic, functional, and metabolic MR techniques
[J]. Radiology, 2012, 265: 340-356.
Tokuda O, Hayashi N, Taguchi K, et al. Dynamic contrast -
enhanced perfusion MR imaging of diseased vertebrae analysis of
three parameters and the distribution of the time-intensity curve
patterns[J]. Skeletal Radiol, 2005, 34: 632-638.
TR, A A, AR, S MR ShESHE 0 RO
I B MR AE IR AR L3 . IR 2243k, 2011, 30: 1497-
1500.
Mazura JC, Karimi S, Pauliah M, et al. Dynamic contrast-enhanced
magnetic resonance perfusion compared with digital subtraction
angiography for the evaluation of extradural spinal metastases a
pilot study[J]. Spine(Phila Pa 1976), 2014, 39: E950-E954.
De Coninck T, Jans L, Sys G, et al. Dynamic contrast-enhanced
MR imaging for differentiation between enchondroma and chondro-
sarcoma[ J]. Eur Radiol, 2013, 23: 3140-3152.

Uk H1:2015-12-02)

(ARG AT Fh 2R )





