AT 2243 2019 4F 11 H 45 28 445 11 ] ] Intervent Radiol 2019, Vol.28, No.11 —1071—

JEIMAE /- A Non-vascular intervention

TN MR 351K 28 BOHEIAR BB AR AEAE A
¥R TR 7 I

erE, REEZ, BBRE, T #, & &, KFH

[FHE] B8 W2 IF R IR (MR) 515 N 2 42 HEUR BB A (PVP) B A5 1 |28 4 vk fn Ay
vk, FriE BIEES T 2014 4E 1 H % 2018 4 6 H WA Y B R HER e B 17 Bi (29 W HEMR ), SR
0.4 T X MR W% R G4 Gt S AL R G247 PVP, WEE AR T A G L5 B PE 4> (VAS) 36 [ AR
F IR UMELL(ECOG)PEor MEMR AT S0 B R IR AR IR R . SR 17 BB (29 5 Mt ) ¥ 1 7 2
o) 2 DL B AR SE B PVP ARG VAS (ECOG 3T 43 394K T AR Hi (P<<0.05) , ME VR AT 2k 55 B 5 AR A AH L 22
FIGIFE X (P>0.05), RJG 5 T BeMefR K A B K IRANE |2 01 H L5 0 s 5% F i fide | J6 ™ o 9 22 i
KL, i MR SIS T PVP BRGS0 HE00 & —Fh % 28 8O HEAR S RS 98 16 97 7 ik

[8R] B BIIR G ; 6= S SR MR RIE A MR

RESES, R738.1 XBIFER A XEHS:1008-794X(2019)-011-1071-05

Full-open MR -navigated percutaneous vertebroplasty in the treatment of vertebral metastases JIV
Guangxin, DAI Mengun, QIU Xiaoxia, DING Min, PAN Lei, ZHANG Xuebin. Department of
Interventional Oncology, Affiliated Remnji Hospital, School of Medicine, Shanghai Jiaotong University,
Shanghai 200127, China

Corresponding author: ZHANG Xuebin, E-mail: zhangxuebinwgy@I163.com

[Abstract] Objective To evaluate the feasibility, safety and effectiveness of performing percutaneous
vertebroplasty (PVP) for vertebral metastases under open magnetic resonance (MR) guidance. Methods The
clinical data of 17 patients with osteolytic vertebral metastases (29 diseased vertebrae in total), who were
admitted to authors” hospital during the period from January 2014 to June 2018, were retrospectively
analyzed. By using a 0.4T MR system combined with optical navigation system, PVP was performed in all
patients. The preoperative and postoperative visual analogue scale (VAS) scores, the eastern United States
cooperative oncology group (ECOG) scores, the anterior height of the vertebra, and complications were
recorded. Results Accurate puncturing to the target point was achieved in treating all 29 diseased vertebrae
of the 17 patients, and PVP procedure was successfully accomplished. Both postoperative VAS and ECOG
scores were remarkably lower than preoperative ones (P<<0.05). The postoperative mean anterior height of the
vertebrae showed no statistically significant changes when compared with preoperative value (P>0.05). After
PVP, bone cement leakage occurred in 5 vertebrae and subcutaneous hematoma at puncture point occurred in
2 patients. Conclusion In performing PVP, MR navigation can obtain clear imaging, which is very helpful
for precise guidance and perform of PVP. This technique is a safe and effective treatment for metastatic
vertebral metastases. (J Intervent Radiol, 2019, 28 1071-1075)

[Key words] open magnetic resonance imaging; optical navigation; percutaneous vertebroplasty;

vertebral metastasis

DOI:10.3969/].issn.1008-794X.2019.011.014

E€WE: bigTmRERKIZETA (19441907000), LiEXEAXFEZRMBECFERFIETES (PYXJIS16010)

PEAE B 200127 b1 S0 R A% 15 2 e BRE R A OF B B o e ARE (08 R T BLOE & IkeEIR) |
g RE (L ER)

BAEMES . %W E-mail: zhangxuebinwqy@163.com



—1072—

I AT 2425 8

2019 4F 11 A% 28 455 11 ¥ ] Intervent Radiol 2019, Vol.28, No.11

HER IR 22 B0 M g Gn it i 2L i 45
R R AL, HEAR L R 2 LAV Pk
IR S BUR BRI 2 R0 & AR R B T
I EANE RN AL 25 B8 AR BEALL B A R B
R ™ 5 e A A I ) R AR S B AR R YT
J7 ¥ a0 E MR kR 2 AT S T i R AN R E
[ 0 5 ST AR A5 A, 0 10 e 8 o e LA 2
28 J MEAR B R (percutaneous vertebroplasty , PVP)
JETE X 4k CT S5 18 3 51N 28 52 28 K B K e 55
W YE AR BN A ABR?, A 1984 4
Galibert 55 1 U H T S0AE I A5 98 A& LR, HETE
IR T HEA AT He i R AR MR
T AL YT HOR S T T A A g I A R
AlG Y, AWF ST Ik R Ge v By M b A T R
Bt 2014 4F 1 A DORR PG MR 5] F PVP iR
IY I 17 D17 B VEMEARSE AL 08, ERVTIZE AR i

1 MRS57HE
L1l R Bk

[l Jusi 4 43 B 2014 4F 1 H %2 2018 4 6 H UKiA
MIMEREE RS 17 611 (29 AT HfEdR) . Hp 5 12 6, &
5 B A 42~68 %, 144 (59.8+8.8) % i Kk At . il
S 0, FE 10 B, B R L, g 1 B 4y
AL S0AE 3 9, MAE 8 T, MEAE 16 L ARE 2 7, L
1, AYUERE W LR AR D2 W2 BE
52, FLAT HER e B8 Jir S0P i IR QM IR s B 98 42
CT MR JESE A% B MBI, 5 HEBR H e 51 R R
(R 0 5 D28 11 IR 1k 978 25 W7 B A sl B Ik oK
YA RN AN SRR S IR 2, HERR AR . D™ 5
1 2 i RS [ B bR AR FE AR (INR) > 1.5 ] @1/
BB (<50x10°L) s @A % 2% 0 E L 4 45 55
MR KA 25 =
1.2 WRE5HMW

0.4 T FFl= MR 14 U R 58 ((245 MR 14
AR AR B 3 ) RO 2 F AN R G (A 435 06 2 IR B
A B B R I S A b b B B 2R REER R ) 13 G
Tl M2 2 WEE S FAREM iy T 2 3r e BT B
8\ A s MendecSpine 5 H 3L Y 05 R H 1R (PMIMA )
H K M) T B KA Tecres SPA 3]
1.3 FARFE

EEH IR RMOT | AR R A AN [ 358 A7 30k B 4 K
TR B A5, W25 0 s A8 e R T B R
Fl 5 2R FH A E [1 9% (SE) -T1 InAUS A% (W) 5 51 PR

R1 IWIRBOR

2 EAEE]

5/ (%)

@ 5(21.1)

B 12(78.9)
AR 59.8+8.8
AT 2B (%)

<1 8(27.6)

LA 21(72.4)
F- AR} [8] /min

<R 1424222

XA 25.6+3.1
I K HEIn (%)

S af i 2(6.9)

KB T 5(17.2)
Ji K R In (%)

it 3¢ 5(29.4)

385 10(58.8)

I Jd 1(5.9)

I 1(5.9)

W BE 13 (FSE ) -T2WT 790 /E i Sh Az 4938 (55 2) ,
HE— 25 B L7 B RIS HE R B b 2 AR i
KRF, MRHEIEER 7 1) 42485 B8 Tl 0 R R R L BG4
B LR GAT =G ST AR A, 7E R i
B SSURIRE A5 FF R G IR T RS D2 R 2R
Je 513 G A FHE, BFIMALTEI T
5 28 A 2 S ME S AR R BT DA DRI A R
K (fast low angle shot, FLASH) J3 51 (3 2) 4 i £t i1
G, BA 5 2 FSE-T2WI T 51, #5228
FEF 0L E 5 2R (22+0.5)°CF K PMMA 5 7K U2 #5551
IR AT RO A 5 M B FE , 29 8 min JG &2 “A
AR, FH R O 2 K U R g A T AR L (T
SPF AR AN ] 9 A R A8 3 PRI 8, ) AR M AR 5
G A MRS S B K AR, —BREA
2~5 mL, SR AR AR BERE AR, IR 1, R
J& K A FSE-T2WI JF 50 34, WL H K I 7R 9% 22 IX.
A3 AN B RS AR i AE B, e sE TR REH (A
PG 2 A S BRI ) R)E R
N (1 A ST N = 0 2 T R N (T N S |
KH LT - AT A RIRYT .
F2 MR AT S
1351 %ﬁ Q‘ﬁ gy o JRTIRE

/ms / ms

/mm /mm [8] /min

SE-T1WI 350 17 256x256 5/8 1/1.6  02:59
FSE-T2WI 3000 115 256x256 5/8 /1.6 02:48
FLASH 20 8  256x256 5/8 1/1.6 ~ 00:05

e SAR 1)
IR DE A R AL SE AV 23 (VAS) P10F A i



AT 22435 2019 45 11 A 565 28 %5 11 81 ] Intervent Radiol 2019, Vol.28, No.11

—1073—

P

L)

DATFFHAr A MR &8 MFAREMHR; QR JEES A 250 E EA PMMA 87KV FARY S Q@S5 5 1 45 i % 4k
3 AKVAL IR AL AR 5(6) = 2k s 3L 8 AR, 5% A% oD 20 A T U 1 5 R, A TS R 1 AL A B R

ol A b o T S A S B | 1R S B AE K 2

B 1 MR S73F PVP T ARG 5 M 92w S 5] 5 00 FL i 52 14

FIRITHRITIE 1 d 1A 3 A2, &
Bae S v . SR 38 B 2R I iR B 1 4 (ECOG)
W R 40(0~4 43,0 43 RGBS RE T 8 2 1EH 4 40
BNR AR A= 36 AN 66 H OBE, 20 (8 4 R, 76 30 BE )
10 o FRHEPEOY : L CT SARK A b o, WLEE B 7K T8
U AN T 5 00 % A7 TR 4 M B B 0 i B A A L
BEFARFIFAST 1.3 A9k I 2 MR T 2% 5 2
1.5 Giteeorik

K SPSS 19.0 #AFAE G 24007, iR
F ¢ K5 AR A ¢ K2 50 F R HT IS VAS 374
e 7 22 50 B, TR TG ECOG PF- 43 FIHE AR i
1 HE B Wilcoxon BRI SR, P<0.05 MERE
gitEE X,

2 HR
2.1 FARI[H]

17 f51) 5855 (29 75 ME 1A ) 35 Ui B 25 0 2= 40 HE
KR SE R PVP (] 2) , AR IR AR 9o k15 Bl
LDV Q B3 2 o ST N i I R (R 1 Bei 3 o o N ST
WA (14.242.2) min ., (25.6+3.1) min,

2.2 FARAIE VAS #F5r F i

AR, AR5 BB PR I I8 R B R R
HAM AR LA AFETHEA ARAFE1IAMH ARE3
A~ VAS 3453 431 o 8.00+1.06 ,3.29+1.31
3.76+1.48 4.35£1.58 5.18 +1.51, RJ5 1d. KRJ5 1
J . RE1TAHASREHE LA B ES 72X
(P<<0.01), RJ5 3 H H5ARHIH A G 72 X
(P<0.05) , L% 3,



—1074—

AT 2R 5 2019 4F 11 %5 28 %65 11 8] ] Intervent Radiol 2019, Vol.28, No.11

AT CT K TFALEAR ; QMR 13 G REHEZEE 2 AE = AR 42 28 ) B 075 SE-TIWT $148 mUAg 5 k7% 28 il 41 s QAR T B 20 SE-TTWI 2K - 137 1
18, B K Ve B AL RS 5 s @ARJT 1A CT HHKCT G 0B K I8 R Af, E R % B IR
2 MR T3 PVP 7 W 2 W e 3200 7214

R3 BEGHITRON

fibs A AJE1d A 1 A 1AA AJE 34 H
VAS 345y 8.00=1.06 3.29+1.317 3.76+1.48" 4.35£1.58" 5.18+1.51°
ECOG ¥4y 2.82+0.72 1.82+0.72° 1.76 £0.75° 1.41£0.71° 1.82+0.88"
HEP 1T 2% 55 2 /mm 21.43£2.12 — — 22.35+1.78 22.14+1.45

HAREH E,*P<0.01,"P<0.05

2.3 TR G HEHT S B A

ARG A A PMMA Fes8 07 B AL, TR, R
J& 3 A H I g A A T 2 s B HEBR IR A AR
BERNTEEEE, BME 6 B EME 12 TR AL
TELARET ARJE 1A A 3 A H D M AR 2% = A
A350h (21.43+2.12) mm, (22.35+1.78) mm ., (22.14+
1.45) mm, 2 R ILG 42 L (P>0.05), WLk 3,
24 RJFIFRAE

RIGREAMED RN | #2451 4 B it ke 98 4
JEEIFRAE . R EAME S AR ARE A 8 1 B, BUIA
B% 21 1B, 29 BRI MEMR T 5 W B AR KR
Bl (2 TBERIE RSB ,2 T BMESR A B R,
1 W BeHESSF KB T ) B TN 17.2% , 85 ¥ 0]
b I PRAE MR 5 A DL 7K U8 98 U 2R A A [ L e i)
o 200 BLZE R R R I, O AR IRIA YT

3 itig

MEAR 5 R 4k kT Z P s & e, fidides i
B LR A R A IR R AR 2 R R
2 b 96 A5 BB A4 ) A0 DR o e A A A% s B 2
P, LT 25 W) AN REZR i | dk S b R B AR B
8 Ha e AR, 5 A 16 sh PG O B AT, TR
Wi A= A7 3 2 R0 A A I ) o)

PVP F AR T 1989 4 Galibert 55418 , H
TR YT SO IR AR A2 AT AR Ry M AR I R Il
I MR BRI B T A T ME AR A B T A
BORYT F B, WA N AR KR M &,
PVP O AR T HE AR B 5 R 08 B T Beofl 8 2y

. PVP S54MEFFARHM L, 1657 1B 5 B 98 (41
BAE T F AR /N ARG I KA K& ARG 50T
ABI7 AR LG, A A Lk 9 20 SR Y, 38 e 2 4 0 o i A
PRAS LTS AR B IR A A R B AR JE VAS
PEOr ] AR T AR AT, R JT 24 h 0 AR B A] 5 3] 28
fife 7RO I e B ARSE 3 A H 5 ARG A S5 MR
HI 2k 8 25 5 RG24 38 X, R YR YT 5 HE R 4E +F
FoE , R — 2 kA R 40 AT 5 A ) sl A 2
FFEER AN, o HEAR T AR BB R 15~25 min, —
URIT AL 3 1 BeMEdR BT ARBH 2 1 h I,
I MR F51F PVP F AR I E I PR v] 42232 i [l
PVP il 7E Z 5412 551 T 550, X 2k (C B E X
DSA) F 5| R R )iz 0 X 2T BRI AR A2
A B K e e A A R s R AT, i KRR
E G AR K U B e, (EOG 2 R R A
ST AR AE X 2 AU AR B M AR AR SR XA
HAULH M AEMWAAAEH A, CT 511 PVP 4ftil
AR E M L, 5 X & F B, vl 32 & X HE
A AR S5 B ) AR A AR R ) T R )
B KPR TEHEIR BTS2 PR B X £R2 0 5 X
LM CT T A, MR 351 F A AR T7 1 0 51 3
JE A TR R b S8 RIOR BN 32 R A, T
5% 4 b GRS PE R LA MRI LA A 4L phs
RO E W AR 2 2 S BU BT BRI
AR YT SR AL T RV L A G B R A
B A B TR EIG T A RUE AR R
KOG SRR T B A& S R, A —
R B4 3 3 AT T AR 3 S B T A 2R R R AR R



I AHCE 2422 75 2019 4F 11 A 45 28 45 11 8] ] Intervent Radiol 2019, Vol.28, No.11

—1075—

7 IR 25 (B A0 B OCFR 28 B AE AT FE RE AR S 1T
BARFRMT R EsN, 25 T FARMEE
P 5>k I FSE-T2WI ¥ 51 Fl FLASH J5 31 4714 i
REVE T Wos ph 2R EBE S HER G R A B TR
il 2 2 A R A AR b S i 2 AR B RE IR 5 O 2
SRS 51 F gk 54T FLASH R4 (5 s/ ),
B F EF Rk IR T FLS A7 B FLASH JP 8 3 78 T
RETEE 2 SR BT 2R 1 [ R S5 R B s /D i it 1]

ARG H W KIEGIT S R BoRA 5 Flh
BRIV S e, Horb 2 )k ZE il BT B N, 2 4S5
WALB T, BIHESS F kS e, YRS IR R AE
MR, AR THRIRAE B 5 55 2 B K A 2 ) a5 )= 5 i
ARG 45T SR m AL L, 1k i 25 9 e A 2K il B ek
o RN AE B KEL

MR F5] F PVP WAFZEA I, R b Kk & Fil
AR T REHEAS MR YN TR AR, — R
A MR 551 F A AT &2 B 29 ;MR 551
A5 IR AN B S AR, A BE S 08I 1 1 7K 8 43 A Al
ELT, BAFARERBEEMI LRFE R TRZ
— [ #E MR 51~ 58 SO 28 ) B 5 o 8 E B
2 C IR EL DSA HLF T HHE7KIE . AWF5E A [l i
PES AT, AH EL AT BE P B AL X BRI 5 A7 AE — 2 S FR
P 5% 45 0% H IR [R) 2 5 O 22

M2 IR MR 4565065 S5 T PVP A
ITHER G RS R B AR RO | U0 M 5 S R
BE AR F AL Z WU RS . 2RI kR ef
0, IR TR RO WA, O S R v R AR TS

(5% k]

[1] QilL Li C, Wang N, et al. Efficacy of percutaneous vertebroplasty
treatment of spinal tumors: a meta-analysis[J]. Medicine (Baltimore),
2018, 97: e9575.

[2] Bhattacharji P, Moore W. Application of real-time 3D navigation
system in CT - guided percutaneous interventional procedures: a

feasibility study[J]. Radiol Res Pract, 2017, 2017: 3151694.

(3]

[9]

[10

—

[11

[

[13]

RSB AL I T, AL R B ME MR T AR ST AR A
FAJ]. A ATIUR 22243, 2005, 14: 261-265.
Himes NC, Chansakul T, Lee TC. Magnetic resonance imaging -
guided spine interventions[J]. Magn Reson Imaging Clin N Am,
2015, 23: 523-532.
Gu YF, Li YD, Wu CG, et al. Safety and efficacy of percutaneous
vertebroplasty and interventional tumor removal for metastatic
spinal tumors and malignant vertebral compression fractures[J].
AJR Am J Roentgenol, 2014, 202: W298-W305.
Song HM, Gu YF, Li YD, et al. Interventional tumor removal: a
new technique for malignant spinal tumor and malignant
vertebral compression fractures without epidural involvement[]].
Acta Radiol, 2014, 55: 976-984.
Sun G, Li L, Jin P, et al. Percutaneous vertebroplasty for painful
spinal metastasis with epidural encroachment[]J]. J Surg Oncol,
2014, 110: 123-128.
Yang Z, Yang D, Xie L, et al. Treatment of metastatic spinal
tumors by percutaneous vertebroplasty versus percutaneous
vertebroplasty combined with interstitial implantation of I seeds
[J]. Acta Radiol, 2009, 50: 1142-1148.
Xu JC, Wu GH, Zhou LL, et al. Two unilateral puncturation
comparative analyses of multiple-level fresh osteoporotic vertebral
body compression fractures treated with percutaneous vertebroplasty
guided by C-arm fluoroscopy or in senile patients[]J]. Eur Rev
Med Pharmacol Seci, 2017, 21: 1456-1461.
2R 5, REEE, SRR, SF. DSA T i) 4 R HE R B AR TR 9T HE
PRER T 8T YT 5 MT(T). hARE BT IA LR, 2015, 22: 143-
147.
Wang GY, Zhang CC, Ren K, et al. Treatment of vertebral body
compression fractures using percutaneous kyphoplasty guided by
a combination of computed tomography and C -arm fluoroscopy
with finger - touch guidance to determine the needle entry point
[J]. Genet Mol Res, 2015, 14: 1546-1556.
Chen L, Xiao J, Su IC, et al. Establishing a rabbit spinal tumor
model for nonvascular interventional therapy through CT - guided
percutaneous puncture inoculation|[J]. AJNR Am J Neuroradiol,
2015, 36: 153-159.
Su Z, Wang X, Zheng L, et al. MRI-guided interventional natural
killer cell delivery for liver tumor treatment[J]. Cancer Med, 2018,
7: 1860-1869.

(ke H #1.2019-05-13)

(Rt )





