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[ Abstract)

destruction caused by tumor growth is an important factor that causes severe pain and decreases the quality of

and prospect

Spinal metastasis is one of the most common complications of malignant tumors. Bone

life in patients with advanced cancer. Recently, the metastasis-related topics, such as the effective treatment for
spinal metastatic tumors, the improvement of vertebral stability, the prevention and reduction of pathological
fracture, the treatment of nerve symptoms caused by tumor compression, etc. have become the hot spots in
clinical research field. Because of the advantages of less surgical trauma, less complications and so forth, the
interventional therapy has gradually become an important means for the treatment of spinal metastatic tumors.
This paper aims to make a comprehensive review about the various interventional treatment methods commonly
used nowadays in clinical practice, and to discuss the clinical application of the combination use of various
minimally-invasive treatments in relieving the spinal cord compression due to tumor, in reducing bone pain, in
prolonging the survival time of patients, in improving the quality of life of patients, and the like. (J Intervent
Radiol, 2016, 25. 738-742)

[ Key words ]

metastatic tumor, spinal; percutaneous vertebral angioplasty; transcatheter arterial

chemoembolization ; iodine radionuclide; interventional therapy; combination therapy

General review -

A S R L R R A 2 —, 5% ~
10% Y JEEAE £ 5 E 9200 1 o b A o 00T ey g
REERS  FEFRIE K K B R ST R R
30% ~90% A4 A MR RS, HART 2084 SR il , ™

SR AR R AR R R R K R

DOI ;10.3969/.issn.1008-794X.2016.08.024
fEH BT . 200233 LIRSS KAHHE S /S A REBEA AR
WAEVEE . LAY E-mail: fenglishuail991@163.com

X AP ] A AAS ) o RBE R K A 3 ) A A
71 1 B Z PR 1) O ELAE AN B R R R
ORRUIGA) 7 FE R A B4R T, PR R e (o7 B 4N Y
TR A oy G B0 28 T G PR 2 JHORE 19 42 2, X AR

MR ol b A K, B B AR e, 1Y
TSR, TS o 2R A8 A A A B R IR T
MR E S, HATRHT T IR R B0R T B R 52
T IR TN AL 1007 25 BOT I T AR 4
AT VR i B3R YT B, il RLARAT—E 1 1R 2K



I AU 25 2016 4F 8 H 4 25 %5 8 ] ] Intervent Radiol 2016, Vol.25,No.8

RTINS 4 By R A 5% B b )42 ] {ELIE X A7 e ME
PREAT A AT E 1 BT 340 AR o
SFE YOS HANTE 5 AR AU R AR 0
Rk IR YA yT T I R ) R R AR
AR 2R At P ] 608 A 0 5 S 1) e 45 LA .
TEAM TR B R AEIE i_E A — e AR R ELL B P Fh 24
YA Bag EARPURAR T, A REGE B A R TR
HELAIK BRI A ROE T B R e AR ROR ' JF
TSRt T8I0 R B A AE 22 25 B i b 2
— B R ARSI B IE 1 X J5UR 5 B3 T 7
BT 32 B AE R BB NTANE T 2 R e %
IR IT . BRI T AR LU TR A5/ 28 RAE
> PSR GENRR SF LS OR B 22 ] T e %
TR . AN, Bt R B, S ST T AR A
FE, BB AR S T R 6 TR ME A R 088 (o 2R %
HEMRS 2 BTR YT I DRSO S PR, LU
IR LA AR R AR T R B R A A
Tk,

1 ZEHEEBEAR(PVP)

PVP JETERA R A B LT, 28 B2 2 ol [ A
DA PR S K 8 R 8 380 400 o ek 2B G A AR R
FEME G THER R it I T S BN R & H
IR —F AR PVP RLF AR B G5 /N T AR Bt Ja]
FI AR SO M B e B TN R e
Iz T FARIGTT R WS ARSFIRTT TR HEAAR
ol O BR PVP O 7E 15 R 0 g i
5 T A 38R Tt T 7 8O T4 BB B2 1 e IR
L AR ST Y X5 T g ©AR A0 | 38 i B
PRI LR IE PR, L4l PVP XTI 2%
file AN ., ELAT B R A R BR AT kA,
I Ie SR B GBI 1 3R T AR S8 (AnTBCR M P TR G
WIH Rl SR ] | R B SR AR N ) A L, PVP 7E PR
il Fie 98 A | AR DN TR AR B TR IR A AE AN
A BB KR B TR S H AT PVP IR T AE AR
ARSI LAY I & | Hde™ A S AR i T
RS ORI, 18 R E A, BT K e E
i K B g oK D B2 H ET PVP BRI

2 FRETEIRLFHEN

TSP 12 L B B IR YT IR 20l 20 4F ki
TR 1) g Je 3 A B3 7 B R R T A TR R
FEARMES (W B @ CT MRI %) K& =483R77
TH RS (TPS) WISZHF N, FRFER AR, FE 5 PR A

— 739 —

R B R, A S IR RS & KRR
iy SR, ELE R R R T bR 41 24 M Y DNA
S3FHE T R 20 R BE | 4 /N R R BT IR G
I R ) 5 B PR 2 2 TR RE A S R T T
FEAE R y SR AR BN K (H R AS B Hb R S T
JeE T2 L, 28 5 R N () JBCSR P R - YR AL A TPS
il A 7 1) 8 R 2 o AR ], e R 20 i 4 R K
FHEBERE T, DTS BB (IR YT R Y
PEP TR T LA HE K B AL, v Risk B
SR 8 % K g A e ELAEL A S AN & 7 A Ak TR T 4
PHMEAR S5 E1 B 28 I A5 SR P03, 7 BT % 0
H e SR v I H AR R RO Tz RS
S, RO DR A A B ARIRYT IIME IR TG 7S
IR ), AR SR TR AR B B 4/ )N | e A R T 3K
Je IR A 1) TR 7 A Lo M B A AR SRR AT TR
HA AT (H Yang 250 A8 X iR 4 138 5 S it
S DR A PRI G v e B, 7R AR B A HAt iR
57 SR SR A R T T BE B A Y v S B OE
WEA I AL & LR S Y iE sh IR, 3ok, B
o7 PSR 1A 1 DR~ A 44 i A AR S M T T A R
BRAET) S FEI AT A R I PRAF 5T & B, Bk R AL
SRP AL R A RS 3 s R T RS AR AR R, R
UTPEPNE V€

3 BRI (RFA) ZFEiRfr A 2E LN A
FIF RFA VAT HEVR 5 o g8 J& A AR 3 & (I
DSA [CT %) 515 T, FIUH B g5 0 AR, 5
SRR AT A B RS 388 1o v T 3 R 1 v
BAPEIRBE . RFA RETHGE A BE K | 1 i g 41 g
PR R R E RIS R, HRTE S 2 T
LB R (036 7 20 (AR K R S s R A A
TR B HER RSB IR YT RFA L RE RV R K
Jifsg (R TC T MAR AR b fiff e e RS 93 B B B AR
PRI 5 Ah Pezeshki 572 & 3L B fif
RFA JARY7HE VR 54 8% 95 1T 3 nHE VR J5 BE B 1 1 R
6, 0 A J s It A A R B T 08 RIS
R, BT E AU AME SR TEASE IO 5 it
BT REA JRTTHEIR ARS8 B, L™ A i A0
JRATHEINAR T FE B 2R | A 52 B

4 BREBAERET(HIFU) &8 Ik R E
+FHIR A

HIFU 3 55 (A /MR RE f 8 75 D SR A TR N RLIX
TERIRE N 7 A B S R (60°C LA L) =S Ak B A



N 2= 248 2016 47 8 H 4 25 545 8 1 J Intervent Radiol 2016, Vol.25,No.8

— 740 —

FHAEHE W22 3000, 3k 31 8 SRR DX P 9 e 4 e i B
), Joo Z @ MR 515 F A8 REITIE
ITHE R IR 45 2R o BB 3 TR G A 0 B S P 4
TE 2 JF NS B A R A, B SR At ) ml gk 1
AR L, BRFIEE N T HIFU 3657 2 o X
S P AR TR L B SO IR YT SRR ] DR 2%
Sy eI B IS AR D IR R E R R R, H
P TR U R A B o S A A B
TBYT I R A

5 RETNAFEEBAREBTHEERBE LN
SREERYS TR VR YT R G ARSI T |
MR AT TR T] 2 )5 X — MR SR R IA T T
B, HARH R A P B8 £ AR, AT 78 6 s |] Py
PR AR A R E - 100°C LLR 1 B i 4k 1
SEVKIRAS s A2 2 21, A1 foft AR SR P i I it A
TRATHE R RIBR A KM B, EATEEN
S, 5 A AR M AR RIE AR
AT 2R 2 2 P PR 43 A i L B v U XL
JESEAT SR I A S — R T AT RO
T FAI LA, {H Tomasian 25145 1 R4ETE
XTHEMRIEALEL RS AL I0IR YT I 2RISRl RFA M
HA Y X (RS VR Al ) 1 1) I 221
(1 DRIMCTE SR FH VA VR T R YA 7 A AR RS IR T
IO 0 A PR e, S e B M S 2
DAt BTG 45 9 H I B 28 A A R

6 ZTBKLTTRZER(TACE) BfF AR EREY
HEE5RE

TACE 38 2 7] 8l ok PN 1 5 44 5 S ALY 25 4001 1
Jz N TR A B A A D) B A S 0 R TR T
H 26270 SIEAR  TACE 4% 8% il b FH - & ol £ %
AMERR IR Y L Chen 88 & BLTEIRYT Hhok
B A HAR B G K A 5 B R B, TACE 7ZE 380/
SRR G2 At Jey 3 Ao 22 3 T B0 0 45 T T /%
L T Al A IR T F B, Koike S5 7E B
TACE/TAE &I HEIRFL R T I e L, YK TR AT 7E 48 h
AR B 3 g2 i, Ho kR AR B AR TR YT ; it
AN, TACE I8 A7 Yol 52 95 78 25 207K b of A A J] il Aol
25 38 % AT i 4 P e e 28 ) L Mk 1607 D) A A=
AN RS MRS . (AR ] TACE 7 24t
I e M SO KA, 5300, TR ZE R K
T BT SN KCORTILEZ S 5 | e 14 B 1E 5 4 21
RN TACE YR 7 HER AL 93 B i =22 10 JRy

FERAE , il G 1 X — " FLIF AR IR A i By
# o T A R B B kR R A E
17 TACE 372

7 WENETAEBRENAERTHREEBELN
HRE

5T PVP LERREMERZE R 7 T 35, I R
FEIRYTMEMREE AL 5 13l H DL PVP hy SRRl AR X £R
R A A UL AR YT ok s B B K
Teh M , F KRR R, s R B A T B 1R
SRR, DU SRR BRI DR b i FIHEAR G B8 1
IR AR YT T B AR R I R
7.1 PVP BRG U E S DR F A A TEIRI T HEAR 56 75
Jed v B 10

E A D2z 3538 5 R PVP 50 M Dhz
FHLAAABRA B 77 VIR 7 HER R R g | O R
5T HHEA R RITR . Yang % FERTHIREGE
PSEAE 2P SR THIESS T PVP 5]
TSP —F R A B FH AT 3k )3l 4 T R I A (L
Fo SRR R G T 8 AN H G REVI4 PVP
A P IR A A R AR SO, R BT — 3k S50 3
Y B P B AR IR, ELG B M 45 SR ok
& BB S B A 495, 3 5 22 B el R T
LT BT B0 I K E 86 5 T R Bk B X L $2m
H A N AR I K RE Ty T BN, (R
LU 0 25 A A [A] 2  O A L A T
SR B A PVP ARIR YT A i n d5 KR
VI Hb % i £ R0 A v R T AR H G
WIFRAE & A, A EHTEC TR R K e i 4
KPR RASSE Y M IEE e, M2 %A
S, PR R G TEA B KR, 5 S B0k T R A
AL, AN Gy R 53 4 ; HIR PVP BCA P TR 4
ABAEAET B G FERIT AR R T, R
JUAT BRI DR T A A B R, DB AR I 2 T
PRSP — MRS KTE, SR % H
B PR R A TR PR
Xof T R0 A s 4 L MEAAR S R SRR 1
BHERE RS IR kL 3 5 S A R s i AB K E,
FHEVR S FBARA P DRI Ay ikt G il G P B, A
FHEBEBEN > 1 em, 10X T HER U B 5 5 0w
Kb, AN SRAERBE R X 58 4% IR T el A KL 5 A
BKie,
7.2 PVP HKH RFA TEIGITHEIREE R2 98 B

ffi 1 PVP 5% RFA A 97 HER 7% #2981 # v



I AU 25 2016 4F 8 H 4 25 %5 8 ] ] Intervent Radiol 2016, Vol.25,No.8

FTHO T RFA 7T S B0ME AR R PR3 i K
I PVP 7E82 0 MR B 28 fif P i WO AT BR 1) e
1 Pezeshki %2/ A PVP 5 RFA (KBS (] AT
P A AN T Sk R AT ROR . R B SR
I, Song 5 2R PVP RFA K A g bl
FRA (ITR) = F B 07 IR 7 MER 5L AL 98 SO% 1
iR 3 B R E MR AT TR . T RSN
IR RFA B PVP 5 4} 105 (A5 74 05
HEATIRYT A58 T RTRL,
7.3 PVP HK4 TACE TEIRYTHEVRFE R it 1z
E5T PVP AT RIAS A28 HEAK H TACE AT 40 1 i
AR MR g N 2Rk BCE RN, B
Jifa M T RSz A R B4 1 ZE AR 2 P A T 2
TR AT B A A0 (U LR B B R ™ E s & 0F
AR i B3 ) I Ik SR RIOR 2 T A AR
T Ll PVP 8¢ TACE, 4 F| T8 M8k ke
BRI Rr . X T 0] RE 5% me B A A2 1 e
4, BIAT PVP BES TACE RIT %, A B Tk
BE AT R, TR R ™ H O ROE——#K
R A TARG S W H B AHE L e, o
— M A5 L TACE A3 1 ey 3 Ak 7 A 2 i
Jed AR BRI B i, BT DUO/D 5 2233 97 H 10X
W, PEMEIREL RS IR DR IT T R 15 T Ok BB A
FH . T TACE X FAHERA S 3 A I EE A 22
b IR BT LA g PVP BT SR b, BB PR R 4500 1 it
42 NHEREE R kAT PVP BX& TACE 87797 3L
ARG R R R 5 0 G2 i 45 e HLRp L [
B ARG B H R A TG AR A HL A TR A
SR A 5 R o S A 1 — B R B AN R, HLER
LI B XA A RV RE BE B 4 N, a1 A
PVP K& TACE G HER G RS I8 1R 8OCR R4, 7T
HE—E PR R R R RS e I, i e A 4
R A TE I RIRTT B A R R L A AT AT
AR T,

8 MMHEHBEATIRNRE

XMEVR S 7% 90 A7 1007 1 D U2 2 i i 3 0K
T | HE 2% ol f ™ B A T SR AR AR S AT TR Y
I RAE (AR ) S o SR O H A H W i 3 g
J1o FET I, ) HES SR 199 AR I7 N5 &
WA R IR HEA S R I I B 1T i, (HRARAR
AL P A X Pt o4 051 R 3 8 P DL A
PRI E . RAE A FTXHEHBEE ] 2 Al 2
3 BB TB IR A T-Be ) SR R B 2 e A A e

— 741 —

FoIe R A A 30 o i HAAROR S 4% A0 i i e
BRI ON BT AR T, 258 ORERL R AR At R B X
BF ARG BLBEAT A BT AR AL HE | J1oR e AR
WEGRIRTT PVl R A I AAE 9 K A

(& % X k]

[1] YangZ, Xu Y, Yang D, et al. Pathological impairments induced
by interstitial implantation of '*1 seeds in spinal canal of banna
mini-pigs[ J]. World J Surg Oncol, 2012, 10: 48.

[2] ZFmE3, XNRm, ZREN, & FHEEBRZERERUERS
ORI W EE[T]. HE A AR 57, 2009, 6:
76-78.

[3] Georgy BA. Metastatic spinal lesions: state-of-the-art treatment
options and future trends[ J ]. AJNR Am J Neuroradiol, 2008, 29.
1605-1611.

[4] Bartels RH, van der Linden YM, van der Graaf WT. Spinal
extradural metastasis; review of current treatment options[ J]. CA
Cancer J Clin, 2008, 58 245-259.

[5] Tomasian A, Wallace A, Northrup B, et al. Spine cryoablation
pain palliation and local tumor control for vertebral metastases[J].
AJNR Am ] Neuroradiol, 2015 37 189-195.

(6] #H%, mth%, KEH. B RIRT B R M 45
IMLAE (BF 40 B4 ) [J]. LZREEZY, 2007, 47: 95-96.

(7] fdem, W, & U, % B IRERRUE AR 28
BHEFERSRI[ ). FRAE, 2005, 24 194-198.

[8] Donnelly DJ, Abd-El-Barr MM, Lu Y. Minimally invasive muscle
sparing posterior-only approach for lumbar circumferential decom-
pression and stabilization to treat spine metastasis: technical
report[ J]. World Neurosurg, 2015, 84, 1484-1490.

[9] Wang H, Sribastav SS, Ye F, et al. Comparison of percutaneous
vertebroplasty and balloon kyphoplasty for the treatment of single
level vertebral compression fractures: a meta-analysis of the
literature[ J]. Pain Physician, 2015, 18 209-222.

[10] fiys S, REME, Vg, 2R BUE AR (PVP) i ST HEMA
R T]. EIREESE, 2007, 36: 1031-1032.

[11] ek, 58 1L, 2RH], 5. BKIRHER U AR A iR
T EIE RN [ T]. AR, 2012, 22; 318-323.

[12] ZEksE, BIEF. AR B XN ARIT[T]. I AT
A7, 2006, 15; 434-436.

(13] [LER, FEICE. USR5 AL g ob i 5 0F 58 21
ROID. PEBIESMIGE, 2015, 23 1396-1399.

[14] BEBEHE, BIFC, BIFF, 55 PR R AU AR T H
FERERS P IR i D 2R LT . O I B IR R - AR AR,
2013, 5. 86-87.

[15] skiEW], ARmRfE, £ W, % BERMR AR B 5854
UM I REERE (1], TTJLEEZY, 2012, 34 2190-2191.

[16] Shi F, Li W, Zhang X, et al. '1 seed implant brachytherapy for
painful bone metastases after failure of external beam radiation
therapy[ J]. Medicine (Baltimore), 2015, 94; e1253.

[17] Wang SX, Shi GH, Meng XQ. Clinical curative effect of percuta-



— 742 —

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

I AT 252 AR 2016 4F 8 H 5 25 555 8 W

J Intervent Radiol 2016,Vo01.25,No.8

neous vertebroplasty combined with '»1 seed implantation in
treating spinal metastatic tumor[ J]. Pak J Pharm Sci, 2015, 28:
1039-1042.

Gao F, Li C, Gu Y, et al. CT-guided 'I brachytherapy for
mediastinal metastatic lymph nodes recurrence from esophageal
carcinoma: effectiveness and safety in 16 patients[ J]. Eur J
Radiol, 2013, 82; €70-¢75.

FIE, REMR, BKE, & FTHRREE G 2 5 HE R UE
ARIGITE AL R[], S ARCH 4235, 2009, 18:
362-366.

Knudsen M, Riishede A, Lucke A, et al. Computed tomography-
guided radiofrequency ablation is a safe and effective treatment of
osteoid osteoma located outside the spine[ J]. Dan Med J, 2015,
62 pii: A5059.

Greenwood TJ, Wallace A, Friedman MV, et al. Combined
ablation and radiation therapy of spinal metastases: a novel
multimodality treatment approach[ J]. Pain Physician, 2015, 18
573-581.

Pezeshki PS, Davidson S, Murphy K, et al. Comparison of the
effect of two different bone-targeted radiofrequency ablation( RFA)
systems alone and in combination with percutaneous vertebroplasty
(PVP)on the biomechanical stability of the metastatic spine[ J].
Eur Spine J, 2015 [ Epub ahead of print].

Joo B, Park MS, Lee SH, et al. Pain palliation in patients with
bone metastases using magnetic resonance-guided focused ultrasound
with conformal bone system: a preliminary report[ J]. Yonsei Med
J, 2015, 56: 503-509.

PRI, . o SR R R R TIR YT A e R 48 Al
Br1]. SSHERZLGE, 2008, 15: 4176-4177.

Toox, ke, & T B RHRAIT ] A A
ki, 2012, 21: 879-883.

Ray CE Jr, Haskal Z]J, Geschwind JF, et al. The use of transarte-
rial chemoembolization in the treatment of unresectable hepatocel-
lular carcinoma: a response to the cochrane collaboration review of
2011[J]. J Vasc Interv Radiol, 2011, 22 1693-1696.

Vogl TJ, Naguib NN, Nour-Eldin NE, et al. Transarterial chemo-

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

embolization in the treatment of patients with unresectable cholan-
giocarcinoma; results and prognostic factors governing treatment
success| J]. Int J Cancer, 2012, 131 733-740.

Cullen JW, Jamroz BA, Stevens SL, et al. The value of serial
arteriography in osteosarcoma: delivery of chemotherapy, determi-
nation of therapy duration, and prediction of necrosis[ J]. J Vasc
Interv Radiol, 2005, 16 1107-1119.

Chen Y, Yan Z, Wang J, et al. Transarterial chemoembolization
for pain relief in patients with hypervascular painful metastatic
spinal tumors refractory to percutaneous vertebroplasty[J]. J
Cancer Res Clin Oncol, 2013, 139, 1343-1348.

Koike Y, Takizawa K, Ogawa Y, et al. Transcatheter arterial
chemoembolization( TACE ) or embolization ( TAE ) for symptomatic
bone metastases as a palliative treatment[ J]. Cardiovasc Intervent
Radiol, 2011, 34 793-801.

Yang Z, Yang D, Xie L, et al. Treatment of metastatic spinal
tumors by percutaneous vertebroplasty versus percutaneous verte-
broplasty combined with interstitial implantation of '*1 seeds[ J].
Acta Radiol, 2009, 50 1142-1148.

Yang Z, Zhang Y, Xu D, et al. Percutaneous vertebroplasty com-
bined with
mini-pigs[ J]. World J Surg Oncol, 2013, 11 46.

HAT, REM, £ %, 5§ 2K EBUERBE PR ALR
STBFERSRRIGIRRLHIL ) ). WPRALAT 2R, 2015, 34: 624-629.

Song HM, Gu YF, Li YD, et al. Interventional tumor removal; a

IZSI

interstitial implantation of seeds in banna

new technique for malignant spinal tumor and malignant vertebral
compression fractures without epidural involvement[J]. Acta
radiol, 2014, 55. 976-984.
FARE, 3w, BB, F. B AT ZEARTR S HE AR
TEARTEY T HE AL B P e 88 I AR IO, FH 34 [ 9] A AT 2 2%
i, 2011, 20: 1003-1006.
HREEEE, X M, AL, 4. EERITE G A AR AT HE
R R 7 3 [)]. P EA AR 5IRIT ¥, 2012, 9:
575-578.
(ki H #1:2015-12-23)
(AR Sk - A 3620





