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[Abstract] Objective To evaluate the safety and efficacy of percutaneous vertebroplasty (PVP)
combined with interstitial implantation of I seeds for the treatment of spinal metastases with destroyed
posterior margin of the vertebral body. Methods The clinical data of 55 patients with spinal metastasis
complicated by destroyed posterior margin of the vertebral body (75 diseased vertebrae in total ), who received
treatment at the Department of Interventional Radiology, First Affiliated Hospital of Henan Science and
Technology University of China between June 2019 and June 2021, were respectively analyzed. Using random
digitization method, the patients were randomly divided into combination group(n=25, 40 diseased vertebrae in
total, receiving PVP combined with interstitial implantation of '*I seeds) and only PVP group(n=30, 35 diseased
vertebrae in total, receiving PVP only). Visual analogue scale (VAS) was used to assess the degree of pain, and

Karnofsky performance score (KPS) was used to evaluate patient’s physical condition. CT scan was adopted to
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check the bone cement leakage, and the control of tumor was assessed by MRIL. The used amount of bone
cement and "I seeds were recorded. Kaplan-Meier method was used to compare the survival time between the
two groups. Results The surgical success rate was 100%. The mean VAS score in the combination group
decreased from preoperative (8.25+0.31) points to postoperative 12-month (3.27+0.83) points, which in the
only PVP group decreased from preoperative (8.53+0.21 )points to postoperative 12-month (3.98+0.69) points.
The differences in the postoperative one-, 3-, 6-, and 12-month VAS scores between the two groups were
statistically significant (all P<<0.05). The KPS in the combination group increased from preoperative (43.46+
9.66) points to postoperative 12-month  (90.05+2.06) points, which in the only PVP group increased from
preoperative (41.15+8.36) points to postoperative 12-month (84.05+1.56) points, and the difference in the
postoperative one-month KPS between the two groups was not statistically significant (P=0.983), while the
differences in the postoperative 3-, 6-, and 12-month KPS between the two groups were statistically significant
(all P<<0.05). In the combination group the mean amount of cement injected per vertebral body was (2.840.6) mL

and the mean number of implanted "I

seeds was (15+2) particles, and in the only PVP group the mean
amount of cement injected per vertebral body was (3.1+0.3) mL. The incidence of bone cement leakage in the
combination group and the only PVP group was 42.5% and 53.5% respectively. In the only PVP group the
bone cement leaking into the spinal canal was seen in one patient, and no corresponding symptoms were
observed. Postoperative follow-up examinations revealed that the difference in the tumor control rate between
the two groups was statistically significant(P<<0.05), while no statistically significant difference in the survival
rate existed between the two groups (P=0.324). Conclusion For the treatment of spinal metastases with
destroyed posterior margin of the vertebral body, PVP combined with interstitial implantation of "I seeds is
clinically safe and reliable, it is superior to pure PVP therapy in relieving pain and controlling tumor growth.
There is no difference in elongating survival time between PVP combined with interstitial implantation of I
(J Intervent Radiol, 2023, 32. 866-870)

[Key words] percutaneous vertebroplasty; interstitial implantation of "I seed; spinal metastasis with

seeds and pure PVP therapy.

destroyed posterior margin of the vertebral body

— 867 —

T HE L AL 90 2 I R b UL 1 — b 4 e P
iR i 2R e M A LR R R ME  SITHED A0 A
R R I P HEIR S IR, BR3 ZOR HERTE |
TP AN B IO, A 5% ~20%F HER RS
o R IR A, SR EA R F R, W
M DIREBR IS /MBS A O, ™ R AR
BB AR A B HEIR O AR
(percutaneous vertebroplasty , PVP) F| H & 7K Je i &
P B K YR BE IS 7 A 0 iR, 7R — o R B A
e A A N TR AR AR, G2 AR o X T RRAEIR IS
GRWIR N MERE RS R, B PP IRYT B K VR TE B
BT 2 KBS , 25 50 9 T AHMERS, 100 15 B
HAETC A V2R e r T8, Hin PVP BG »T R
TV A I S A B G | e R A R R S
17 PVP MASHE IR PVP 45 . ARBFFEMHT T PVP X
& PR 2H RS A RIAIT IS G 105 A e
R IR 1Y 2 M KA Rk

1 #RFAEE
1.1 IRk
o] B 4 B 2019 4F 6 H & 2021 4F 6 H 1EH

FA R R 25— B s B2 B A AFRHR YT Y 55 491 75 75
P IS G I ME R R 90 BB I R TORL , R BEAIL AR
FACTR B AL, 25 1] 3 40 5 AR A AR
32 PVP KA TR ZH SR E A (A 4) ,30 B8
35 RS HER S Z PVP(H—2H) RS 4 U IR
JiFg 8 o), Ftidig O 9, & 1 ), FROAR e 2 ), B
Jig 2 9 LN 3 ) R —2H UK IRg < JIFIEE 10 497), il
a7 00, g 2 00, TR 3 0 B R 4, FLIR
40, A BESE T ARANRES,
1.2 AR bR B

SR R S TPS WRYT IR R 4 18 G
LB SR R (bt R IR A FRA ) 2T kL
T 0.8 mmx4.5 mm, HFHE 0.8 mei, P 60.2 d
(B RL) AR SOE AR F AR (TR M 2 H])
‘B 7KV (Osteo-Firm, COOK Medical, Bloomington, IN,
USA),DSA (Simmens biplannar Artiz, Germany),3.0T
MRI(signal HDXT GE,American),64 Row CT (Toshiba
Aquilion) ,PET-CT (APH Simmens, Germany) ,
1.3 FARIEE

BEWENTTFARE 2%F 2K H 5 mL &k
76 DSA 515 T 13 G B 25T 248 /B HE =5 AL 20



— 868 —

I AT

A 2023 4F 9 HEE 32 445 9 1 ] Intervent Radiol 2023, Vol.32, No.9

P AR HER 1 BB K U, A B B K Y8 43 A RN BRAR
B i X A 5 AR R, B A A RS R A
CUES B 2R, ML HRIA S | SR K De T 5 3
RN aR I e S B BT B A SR B U A e A = WAl |
BT FHEAS 2 ARIEAR AT TPS 167771, &A1k
FHEREEE>1.7 cm, RIETTHEMR CT PR B KR
R BT REF A MRT 38 50 PP Ak AR A e 175 O
1.4 FORVEMN

LD AR L 1 e (VAS) P43 SR IGTF 43 (KPS) 1T
TP IR G2 AR B AR DR B . CT - T oK
PesrAn A TCB I MR A s O, MR 358 PAG AR 5
JesE R RIS Ol . ARYE WHO SR IR AR AN i 54
BB (CR) I 58 218 K 7803 22 (PR) « e
4i/N>50%; K€ (SD) < IR 1S TR <25% 5845 /N <50%;
i (PD) B3 K >25%., Mivied 45 il 4 %50% . (CR+
PR)#1%%/(CR+PR+SD+PD ) 1% . Ffitii 3~24 ™~H ,F
¥(12422)1~H
1.5 SFilzhmik

N SPASS 16.0 Geit 234k o i Bl . IE 3R
A3 A B GEORE DL B bR e 22 KR, HLE] AR
K H KR B LB (%) T, LR
FH P K3, ok FH B IR 36 07 22 40 B S [ B ] B VAS
P53 o KPS, A £ ] 5% ] Kaplan - Meier i 437 o
P<0.05 HZERAGITFEX,

2 #R
2.1 P4 MR TR L L
P AR AR QB L OB LA 22 S B R S i o

B (¥ P>0.05), 0% 1,

R1 WHBEELOR LK

P53 (61) A ZEMEECE) ok
415 [ % F% (%) Wil TEAE (mL)
BeGd 15 100 681112 13 27 28406
-4l 18 12 70.0£102 9 26 3.1:0.3
X AR 0.16 1.25 0.32 0.13
P 0.23 0.35 0.29 0.07

22 Wit E AR VAS ¥E4 KPS 5 AR J5 & B Bt
R

BA A1 BIBE T 3 A BESE T R & T g
1 B KR T B 2, R T VAS W 5 AR5 4
B B L3 25 S 3 et 22 B (B P<0.05) ;. —
AR VAS W 5 ARG % W B b 22 R 39 A it
0 (¥ P<<0.05) , Bk G 4 A 28 i 0 O T 45 By
B Foa— W 2,

A 2R B — 2] R T KPS 5 R 5 4% B B e 4
£ RWAH G E (3 P<0.05), 14K S o3y
M, WEHASH—HERE 1 MALHBESR R
BT —d, W& 3,

2.3 PHALRH R il e g

R B 21 Y A A1 K U T A o (2.80.6) mL,
ARG (15£2) 800, B — 415 7K Je 7 5 &
(3.120.3) mL, KA 40 M 45 i A7 8RR —4
(¥ P<005), W% 4, H—dHKEBTREN 53.5%
(21/40) , HEMRE KA 7 15 MEMR] 45 8 17, HE 57 F a1 41
5, HEEMN 1Y, BEAHABKEBRRAN 42.5%
(15/35) MEZHIFRAL LY 6 17 HEAR RN 6 15 AR

K2 KB VAS B L (43, xts)

A5 B AT ENEREY| AJF 34 H ARG 6 4 H KiE 121 H FAH P{H
BAH 25 8.25+0.31 3.68+0.83 3.91+0.86 3.50+0.90 3.27+0.83 143.75 <0.01
B— 4] 30 8.53+0.21 4.68+0.93 4.91+0.76 3.95+0.90 3.98+0.69 115.39 <0.01
tfH 0.210 9.779 7.832 6.236 5.978 - -
PH 0.941 <0.01 <0.01 0.007 0.006 - -

R3 KHrBELKPS (43, x%s)

A5 B AT ENERE| AJF 34 H ARG 64~ H RJF 1240 H FAH Pl
BAA 25 43.4629.66 75.32+1.19 80.33+4.32 80.55+0.79 90.05+2.06 7.098 <0.01
B— 4] 30 41.158.36 73.19+0.89 70.3324.12 72.55+0.39 84.05+1.56 6.078 <0.01
tfH 10.710 15.610 8.503 7.304 6.098 - -
Pid 0.293 0.983 0.009 <0.01 <0.01 - -

T4 LR A ROR R B (%) ]
41 51 [k AJE14H AJE 34 H A 64 H AJF 12 4~ H X 1i PAa
JE il 25 23(90.0) 22(89.3) 21(85.4) 20(80.2) 9.321 0. 034
h—of 30 24(79.1) 24(79.3) 23(75.4) 21(70.2) 10.256 0. 007
X 1H - 3.213 3.925 2.114 2.098 - -
PH - 0.014 0.025 0.019 0. 032 - -




I AT A2k 2023 4F 9 A58 32 455 9 ] ] Intervent Radiol 2023, Vol.32, No.9

— 869 —

395, L B JC A I PR AR o R A 2B i AR A
TS P 6 4% i A JE 4 T R O R RS 2 M R
— RS R A A T T2 R R X
(x’=0.972,P=0.324),

3 it

P J5 Gk B IR 00 ME 5% B 988 T ) = J0 AR g 4 L
FHRE A BRI — R BRI T R E , T
A5 HE B g BB 1Y 10%~ 15% , WA 1 A AT fig oF
Sk SE AR S A HE L B TR R B R YT 7 1 MR
FAR 7 AF k7 PVP SN R ST A
J7 UL R 2R B S R Kk IR A AR AMEF R
B R AR A BE R K AT 5%~ 12% /8 & R
Je A 28 R GURE IR PT BE S5 i, TT BB 4 AE R R &
T IIRIT ' & B kALY X B A R R AR 22
RS K T 32 M 25, 380 38 5 ME R kT 25 4 v B ARAIR
ST AR E 1) HRCY R — R TR BRIk PR RE 2R
A, S T IR A R AL T R et TR
SR D U A RE R B BRI A A HE
SEIE R AE | WA RE I [ AR HEAR T A CE 5 i
B PVP IR Y7 HE R B 8 I R YT 8801 o B, FEHE AR
JF G IR 1 6 A 7 A% 9 DR i K e 5 T A HE A R
il 7B KV E S AP PVP RGP R4
2R B AARIGIT G SR 1 MEFE RS R . PVP
A TR AL 8L B AR YT B R O e
BN AR . 1 4 55 1O G 28 1 MER BB RBX A ™1
LT AE AR T B HERE R R 0 G R N, 1,306,
12 A1 1 b 96 422 61 A 2803 3 1) 35 31 50% . 70%
73.3% . 75% . A0 H 1A T 5 G0 1) 6 HE 4 2 98 B
SR FE R PVP BCAHE AR I8 4% Ik ARG 97
Tl 59 57 F | HERE AL 90, JF 5 54l PVP HEAT T X [
WEoT BB 4 TC I 7K 92 i B MERRUE T e 4
il 457 T ER A T2 PVP 20, R AT 80% A # 2 T fiE
REIR BB, R 5 P2 T A8 S 245 B 92 i 5l 8 4 IE
R A WA SR B S T D 48 5 B 28 R ME 1A
BUEARIGTT 31 FIMEAR T BE B 55 4298 . AR F5EPVP
A PR 418 R B ORYT 55 Bl E 75 T
AR MEAR , FE BE U I AR B — 2 T R K R 1
R XA ARG VAS T4 58— 4 i 2 7
VIR Ge v 2% 5 S0 R D7 808 Oy T B A R B — 4
ARG 1 AHALEHESE, TS LR TFAREEK
FEAE 55 % g 4 B I 0 AT 6, A Bl U B BE R &
WG F B —2H  Yang 5" & T 1 Bifiliss TS #E
TR R B B4 4T PVP BE G 1 R 1 B AGYT,

BE VT 2 AF 9 kLB 46/ . Wang 55 5 RE T KT
BTG PVPIRYT 19 65 A 5 B2 988 I #E 55 Mg
BE U7 1.2.3.5 4F a8 4% il A R0 4 0 38 63%
47% 31% 3% , AW 581, XF T J5 SR IR A HE 56 78
JE N PVP B A T4k ARG 1.3.6,
12 4~ Jiogeg 4 i A 80 B 80— R FH PVP B i 4
5o PR IR YT SR MR O 48 AR AT BT B I PR AL
B, HeEEW 60.2 d, BT LIS ) MBI A A y B
2R JF LR P Bl A RS B B i e IR <
1.7 em %, PVP 1E 2 —FlE A 036 97 77 2%,
(6] 5 48 A A [ B ) DRl 7 0, Bl BB AR TR
Jo AL T R AR A R, TR TR PVP AT
DA R 5 2 K 1 B gl R R AT R YT o T SR B A
A HESE R IR T B A AL T — 4, O HLRE R
A A0 P A G R R I A A ISR A O T X
S, U B R R R R R R AR A I
AN

PR IR SR E M R, AT PVP, 1)
e S BN KI5 e R RS 4 27 TR N o, B 2 A

i

2

He
0 BRA LKL AR B K U T S A A
HRER TR TR, i) AR g S KR 414U
AE 77, AT BEAR B 7K U8 18 e AHE R KURS: | (H A I AT
e & A 1R A OGS B BRI 40 . AS B 5 P B
AR MEE S SR AH A B BE I 7 E
BEA L, Xie I T 1 ) PVP BRG 21 K1
A ZUA B IR YT T4 HER G B0 kA IR R M ST
PERBER AT RE S B KL T 5B BEIE B A G 4
6 1551 7 55 B ] 04 B B %> 1.7 em, 3% BEHE(R
J& G IR A S TCE 5 A R R R R R A L R
R0 B R R R 0] BE TR A X R B L AN B
SR A S B — B KRB e 3 TR A (R
B MESH AL Z MEARFRIK AN B IR AKER 1 6,
Jo I R KA, WS HGE 8 K U I A B
MBI E A 20%~80%"", H /KRBT
5 g T PR e T A 3 R A A 0 % S P L
FARNE B B ARG EA X

AT GE A FE A S Al 20 R D i g 2 78 I
Sy AR BEAN TR, PAL R BT L 2 S iF se 45 R .
Ah,PVP B A BT ALK T B AR, 32 MR 45 1 52
M, B AR A 5 ORATRF B AR — 2, &
WFSE I — ARG 53X R G167 7 R I RICR 4 6
ZAEUE B 24 WE T, 5 250 2006 DR R S IE B5 24 TIE
L 22 e RoAT 3k

4
4



870 — AU 2= 4235 2023 4F 9 H %5 32 555 9 #1 ] Intervent Radiol 2023, Vol.32, No.9

(& % X #] [11] Gu YF,Tian QH,Li YD, et al. Percutaneous vertebroplasty and

Horn SR, Dhillon ES,Poorman GW et al. Epidemiology and national
trends in prevalence and surgical management of metastatic
spinal disease[J]. J Clin Neurosci, 2018, 53 183-187.

Boussios S, Cooke D, Hayward C, et al. Metastatic spinal cord
compression: unraveling the diagnostic and therapeutic challenges
[J]. Anticancer Res, 2018, 38: 4987-4997.

Li T,Li J,Wang Z et al. A preliminary comparative clinical study of
vertebroplasty with multineedle or single - needle interstitial
implantation of I seeds in the treatment of osteolytic metastatic
vertebral tumors[]J ]. J Neurosurg Spine, 2014, 20. 430-435.
Ruppert LM. Malignant spinal cord compression: adapting
conventional rehabilitation approaches[J]. Phys Med Rehabil Clin
N Am, 2017, 28: 101-114.

Leone A, Cianfoni A, Zecchi Vet al. Instability and impending

instability in patients with vertebral metastatic disease[J]. Skeletal

interventional tumor removal for malignant vertebral compression
fractures and/or spinal metastatic tumor with epidural involvement:

a prospective pilot study[J]. J Pain Res, 2017, 10: 211-218.

[12] Gu YF, Tian QH, Li YD, et al. Percutaneous vertebroplasty in

the treatment of malignant vertebral compression fractures with
epidural involvement[J]. J Interv Med, 2018, 1. 240-246.
WoE Wl 5 da RO, SF B TS I A B 28 B A R U AR
TRIT AR BE R B AR R ()] A A AR
2017,26:803-806.

Yang Z, Lin X, Sun H, et al. A patient with lung cancer
metastatic to the fifth thoracic vertebra and spinal cord
compression treated with percutaneous vertebroplasty and I-125
seed implantation[J]. Diagn Interv Radiol, 2011, 17 384-387.
Wang J, Yuan H,Ma Q,et al. Interstitial ”I seeds implantation
to treat spinal metastatic and primary paraspinal malignancies[J].

Med Oncol, 2010, 27: 319-326.

[10

Radiol, 2019, 48: 195-207.

Health Quality Ontario. Vertebral augmentation involving verte -

[16] # g IR HIR)T, 5. A gUn 1R 7 A G 2
T AR BT ARV 7 i A P R R0 A ML (D). P AR R 2
2014, 36: 228-231.

broplasty or kyphoplasty for cancer-related vertebral compression
fractures: a systematic review[] ]. Ont Health Technol Assess Ser,
2016, 16: 1-202.

Munk PL,Murphy KJ,Gangi A et al. Fire and ice: percutaneous

[17] Xie L,Yan Z,Zhu J,et al. Potential complications of percutaneous

5[ seeds

vertebroplasty combined with interstitial implantation of
for metastatic spinal tumors: a case report and literary review

[J]. Case Rep Orthop, 2019, 2019 1328172.
[18] Tian QH, Sun XQ, Lu YY, et al. Percutaneous vertebroplasty

ablative therapies and cement injection in management of
metastatic disease of the spine[J]. Semin Musculoskelet Radiol,
2011, 15: 125-134.

TG, B, PR S BB AR ARIRYT B RE R R
BURFNRE BT ). v ABUN22%3, 2016, 25:738-742.

Qi L,Li C,Wang N, et al. Efficacy of percutaneous vertebroplasty 1420-1424.

for palliative treatment of painful osteoblastic spinal metastases:

a single-center experience[]J]. J Vasc Interv Radiol, 2016, 27.

treatment of spinal tumors: a meta analysis[J]. Medicine(Baltimore), [19] Chen L, Ni RF, Liu SY, et al. Percutaneous vertebroplasty as a
2018, 97: €9575.

M, R, WS PR TR A A 2 R R R A
YT R MR [T ], A AU %3, 2014, 23 (U A1 :2022-09-09)
1052-1055. ES TR S

treatment for painful osteoblastic metastatic spinal lesions[J . J Vasc

Interv Radiol, 2011, 22: 525-528.

[t}





