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Endovascular brachytherapy combined with stent placement and
transarterial chemoembolization for treatment of hepatocellular
carcinoma with main portal vein tumor thrombus

ZHANG Zi-han'?, LUO Jian-jun"*, YAN Zhi-ping'?, LIU Qing-xin'?, ZHANG Wen'?,
LIU Ling-xiao'?, WANG Jian-hua'?
(" Department of Interventional Radiology ,Zhongshan Hospital , Fudan University , Shanghai 200032, China
>Shanghai Institute of Medical Imaging , Shanghai 200032, China)

[ Abstract] Objective To evaluate the safety and efficacy of endovascular implantation of iondine-125
(1) seeds strand and stent combined with transarterial chemoembolization ( TACE) to treat
hepatocellular carcinoma (HCC) with main portal vein (MPV) tumor thrombus (MPVTT). Methods
Data on treatment with intra-portal vein stent placement and TACE in 289 consecutive HCC patients
with MPVTT, from Jan., 2009 to Dec., 2014 in Zhongshan Hospital of Fudan University were
analyzed retrospectively. Synchronal implantation of '*1 seeds strand in MPV was performed in 194

patients (study group). The remaining 95 patients who refused endovascular brachytherapy served as
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control (control group). The overall survival, free of disease progression survival,stent patency
period and procedure-related adverse events were compared between the two groups. Results
All T seeds strand and stent were implanted in obstructed MPV correctly without serious procedure-
related adverse events. During a mean of (10. 1 £ 5. 2) months’ follow-up, the median survival was
(9.3 % 1.1) months in study group, while it was (4. 9 £ 0. 5) months in control group, respectively
(P<C0.001). Median free of disease progression survival in study and control group was (6.0 % 0. 3)
months and (3.0 £ 0. 1) months (P<C0. 001). Median stent patency period was (11.0 % 1. 1) months in
study group and (4.8 £ 0. 3) months in control group,respectively (P<C0.001). Conclusions These
findings suggested that endovascular implantation of '*I seeds strand and stent combined with TACE
was potentially a safe and effective treatment option for patients with HCC and MPVTT.

iodine-125 seeds strand;

[Key words] hepatocellular carcinoma; main portal vein tumor thrombus;

stent placement; brachytherapy
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R A 40 %00 e HCC 38 5011k
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PIREHEL 4k & F 68 Ak JEml b i 1] ks Rk — 25
R S AN IER N R 1A o 31 R 4 R
HHIPUG R 2 H A RRRAL N 2. 7~4.0 M AV,
I T ARG S 5 A 1) ks e J2 JTF A% A AR ) A o 2
SIEM370% ~80% ) HCC 8 3% 78 5k 12 1 2 JC 4
BHIRIG 1 JF I B 0958 B ES s WF 9% & 3. 1R
Sorafenib A £ Ifl 4 52 42 AL #Y HCC & # 4 £7 3k
st » H AT 1 & A9 VR 97 2 T BR 1 1% 25 W) 1 il R b
()32 A8 R s AIMBCIT W7 AT RO 1D bk A Y
H 52 BEL A A JHE I T it 98 TG 2 B ) 45 SR &2 5 S R A
A JG ARG AR 32 B T B s Meta 43470 42
7 s BV XS T 1) Bk 2 TR A HCC &% R &5
Wk 1k ¥7 # ZE (transarterial chemoembolization,
TACEGRYT ATy AT A H AR A7 3R 4 AR T 1) Bk 3 1 9
# (main portal vein tumor thrombus, MPVTT) &
ik = Wi (9 i 2 ik . #4647 TACE X MPVTT
(0 P S o T ARk, SRR R I R F A
GG IR TG A A-125 BT AR etk . AT
Tk F P TR B AR A 125 R A MO BRER G
TACE J&97 HCC 43 MPVTT 14 4k K I7 3L,
HATATIL

R R B

RBIER 24 B AR E ol B B B2 5
St X 2009 4F 1 A FE 2014 4E 12 H ARKBEIT A
ARIT B HCC & 3F MPVTT &35 10 ] 58 kA7
8] B 1k A3 BT o R 3 S R S S A A B TACE
TBIT G NE R (1) BUAE B E AR IR 18~70 %5
(2) G FL2E 112 BT & TR T4 R A A 1) D & 1
JH9E8 1297 FLAE 2011 fie CRTFR 2011 RERIED i K12
Wb E Y JBU& M HCC s (3) MR 2011 AL
W B AN B AR TR A4 B8R R A
J7 s (4) I8 FK 8 9 11 5 LK )2 9 (computer
tomography, CT) B #% 3£ #ik (magnetic resonance,
MR K A5 UE S Tk 32+ W R e 1. B 2= I —
R TTRK 2 oy S s (5) B PR b Child
A s B g (6) 3 [ A H bR U /E 41 Ceastern
cooperative oncology group, ECOG) JRZEPES <2,
HEBRBRE : (1) BRAE DR T ok 8 P B B £ 52 2o S0 0T Y
B (20 N T K oE 4 A 28 B R R K%
i 7 5 Ik DL Bk s (3) D BE Child C 5
(4) ECOG RREIESr>2; (5) H9F TACE 2 24F
(IR R 20 & >51 pg/L AST/ALT>5 fF1E% E
FR.H 2 A <<28 g/L.HCC i [l # 1 i A 74 #L 9
7026 v i AT A Sl bk R A << 2. 0 %
10° /Lo ifi/INR 80 50 X 107 /L 388 if. [ 5 B i) 45 0F
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WAEMEK 6 s KL B WLEF>115 pmol/L) . 37 A, Xt
FIA A AN LLBRE B S8 8 AR N B 5K D VR 20 A T 1L
AR I-125 67 2% 30 R 0T 1 35 2 K nl Bt B Y
AR AR E B RNERES.
2009 4F 1 H % 2014 4F 12 F 3 289 il HCC &
I MPVTT #y & & 76 3 Be 4% 52 1T Bk SO R0 A M
TACE 877 - Horb 194 ] [s) i 76 17 )ik 32T AR A -
125 7 7 25 (L H VR I SE 20, 95 AN JE e A2 1l A
VNI R CTY 0 JE A S 0 B . A SR I R i T
FHULFE 13097 HT L R I R L R AR 22 S R e
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Tab 1 Baseline characteristics of patients of the groups

. .. Group A Group B
Characteristics (n=194) (n=95) P
. 53.68%  55.13%

Age (y,z +5) 10. 3 1.0 d
Sex (male/female) 178/16 83/12 0. 165°¢
Etiology of cirrhosis (HBV/ 166/16/ 75/10/ 0, 14
HCV/alcoholic/cholestasis) 10/2 8/2 :
HCC morphology

152/42 9/1 . ¢
(multifocal/diffuse) 52 i b 2t
HCC maximum

130/64 62/33 . 433¢
Diameter (cm) (>5/< 5) & 2/ 0433
Location of TT

58/136 30/65 0. 436°¢
(LIPV + MPV/RIPV + MPV) / / 36
Degree of MPVTT" 144/50 74/21 0.299¢
(stenosis/occlusive)
AFP (ng/mL) R
(>400/<400) 106/88 53/42 0. 477
Child-Pugh grade (A/B) 166/28 85/10 0.228¢
ECOG PS (0/1/2) 26/122/46  10/54/31 0.115¢
Previous treatment

14/27 7/11
(surgical resection /TACE/ 9;13/ 5//]2/ 0.230¢

RFA/combined)

AFP. Alpha-fetoprotein; ECOG PS. Eastern cooperative
oncology group performance status; HBV: Hepatitis B virus; HCC.
Hepatocellular carcinoma; HCV.: Hepatitis C virus; LIPV. Left
intrahepatic portal vein; MPV. Main portal vein; RIPV. Right
intrahepatic portal vein; RFA: Radiofrequency ablation; TACE:
Transarterial chemoembolization; TT: Tumor thrombus. * MPV was
arbitrarily defined as occlusive when more than 90% of its lumen was
involved by tumor thrombus; ® Independent 7 test was used; ¢ Chi
square test was used. Group A:Stent with '>*I seed strand; Group

B:Stent only.
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DIRE ML L B B AL 2 BE K bR R 58 CT s MR
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M-125 R FRZE ORGSR 6711 B
1250 C b R B2 245 A R 2% m)D Oy [ A A 3
FRTSCFRF IR FEIG PR &R 23 & K BE O 3. 25 mm, KA
WE RFFAE-125 B R AR 22 8 T AN 0.8 mm, K
JEH (4.5£0.5) mm EKEJEE N . FBOR F 1k
SPPETE EE S 25.9 MBq, 2 ] R 59. 4 K, EZ A
27.4 KeV 1) X 2 % 35.3 KeV i y $14% .41 8100
JZ N7 mm WG R R 7 cGy/h, ARWFF A E
2R 12~14 mm. K JE N 60~100 mm K EES 4
Bk 28 (£ E Bard 246D,

MREBEREGT BAE S5 T #4226
Chiba £ (3 [H Cook 2 w]) ¢ J 38 % 1 i N 17T ik 2
oy 3 NG B 0,018 Jeof 22 (£ Cook 24
ADEATTIKR G W5 2236 A 6F NEFF £ (3£
E Cook 24 ¥W]). 4 NEFF EM4ME4 % A 0. 035
Wif F22 (AA Terumo A#)) M 4F VER §:45 (3
[5 Cordis A W] . e vk 3 ']k 3= 1 8 BHL Be itk A W
b K R K SSH A ST ARG R I S
([ Cook 23 w)) 47 1] bk it 52 . W0 1] Jok A BH B K
FEVHAR KT E T T a0 5 R K R
25 D) 3 R ACHE I A8 5 o S A N AR ) B
Bl (£ Cook 24w HA % . 22400 N =[] JhkAH
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THH (N X s FHEP L B2k, L H 4 T
4F JopE BE S8 N il A - 125 R Ak, @K
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¥ A 7F.23 em 85,8 2 #R0. 0353 5,260 cm 1)
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k. TRRATIIRKE 52 00, i 3/30 mm 7l 3% &
(£ [E Cook 28] M ZE & Je 2p P2 il iE (& 1 AL
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& (3£ Boston Scientific 23 &) . #8 %k £ 7 A 0 1L
. K 10~50 mg/m® LFWR (LE Plizer 24 H])
55 ~20mL # ® Lt (& Laboratoire
Guerbet 22 w]) 787018 & LA AR 48 2 & T Zh Be
e . pE A 0 DR 2 AT 251 K T . X RGE
T &R S8 AT 25 il FL5R (1 mL/
min) , B % I IR B 5 PR 7 4 MORL (|
MG ELR 25 24 WD s A 2E (1 CLD).

%kl

A:5-F calibrated pigtail catheter was placed in the main portal
vein and showed the tumor thrombus in proximal MPV; B: A self-
expandable stent and '*>T strand were placed precisely in obstruvted
MPV. And "1 strand was fixed steadily between the stent and
MPV;C: Hepatiec artery angiography showed that tumor stain in the
posterior segment of right hepatic lobe; D: After embolization of the

feeding artery for the tumor.
1 NMFEEXRENTE

Fig 1 '*1I seed strand and stent placement
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HINZ 54T TACE WG Y7 16 Y7 I A7 18] #2171 ik &
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(58.2+£1.9)mm (48.2~71.0 mm) }% (59.7 £2.0)mm
(49.1~71.3 mm) (¢=0.586,P=0.558),[ k£ T &
F153 g (40,5 £5.3)em KAE (24~65 em KFE) I
(41.8£5. Hem KAE (27~45 em KAE) (e} £ #4656, P
=0.465), A SCARSUERMAE AT T IRAR BB A S 2R
JG ST RN BRAE R E T TR E TR 143 I fE 2 (34,0
4.9 cem KFE (17~32 em KA M (15.5+5. 0)em 7K
HE (12~29 em K4 . BFFEAL B 110k T P F- 34

A6, 8 £ 4. 5) M (6~31 ) Bl-125 i 1, # 45 56 [F 2
FHYF 23 i A2 R fili-125 R 148 56 35 4 20 A 30
MR 25 T 1K AR 10 - 24 4 5 ) & (160, 3
+32.7) Gy (67.3~190.70 Gy),

SPECT/CT 2 AJ5 1 K. IR A B EHEZ
SPECT/CT H#i#5 4 . v A fH A B -125 ki 5%
TR 7 o 1) VK 3 T A BB . TC RS A 5 7 A6 1 5 33 43 A
Yoy, B EAIE 8 e wm U Ik (& 2) .

A :SPECT-CT showed that the stent and '*°1 seed strand were placed in the obstructed MPV correctly. B and C;'?*1 seed strand presented

a cylindrical shape with a diameter of 17 mm covering the target lesion completely.
2 HEN#-125 $1F &5 SPECT-CT R EH R
Fig 2 SPECT-CT image after placement of '**I strand

TACE & HCCi&yT IR BEVIMIN  WF5 4 &
St R HR P42 (3.9 £ 2. )R (1~9 1) K (4. 2
+2.2)k (1~9 &) TACE J497 (1 = 1.527, P =
0. 128) 5 PHAH F8 #7120 FH 2R 52 be B ) 40 531 (31, 73
£10.4) mg (10~50 mg) &% (30.5%11.6) mg (10~
60 mg) (t=0.890,P=0.374), F-Iymltyh F &~ (8. 7
+4,8) mL (3~20 mL) }2 (9.5 % 4. 4) mL (5~20
mL) (:=1.397.P=0.163), KKK 24 54 iT
PR ALY & WL 28 iR %8 (CR + PR 4> %1 Ky 37. 8% M
31.4% ( =1.409,P=0.242),

Survival functions

1.0 1
{ -—~Group A
08 1 --=Group B
—_ + > Group A-censored
S o6t + -+ Group B-censored
2
7
g 041
3
&
02 r
0 =

0 20.00 40.00 60.00
Survival time (mo)

Group A:Stent with T seed strand; Group B:Stent only.
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Fig 3 Analysis on survival time of patients
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MG YT A OGS R F CAn g Jis oy o O L 2P 2 fig
W) KA RZ BB E R ARG GRS
fE S ALHE KA MR | B RR A L A XREVR T S
sk . WAL FIRIT IS 180 RS2 00 % 1 i 45
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F 90 1 (94. 7% A BETS (P =0.010), BFIEH K
Xof B 1)1 349 K A 6 A AE I 43 ) R (1407 210 2) A
H (95% CI1.12. 7~17.2 A A) . (9. 3+ 1. DA A
(95% CI:7.2~11. 4 M HA) X (6.2£0.5)4 A
(95% CI:5.2~7.3 M H). (4.920.5)10H (95%
CL:4. 0~5.8M )97 5 6 X 12 41 wie 4 &
XA BT AEAE R 69. 4 X6,42.5 %}
29.5 %0,10.0 % (5 =47.998,P<C0. 001, & 3),
2R o M4 7 < JIF 20 BB 23 0 o 75 A A =125 Ok 1
25 SR IE g 1 A BELRE DG IR R 1 L A
H5AHBRFENWE BN, ZRERSITERDE
7N s AE ARSI S S B g T ST P e O O b
INAH B FE TG RIFMAI AR (R 2.

TERFRHEREGFH MUIHAN P H 5 X R
M2y B 15301 (78. 9 %) FT796 (84. 0 %) H %
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Tab 2 Predictors for survival in univariate and multivariate analysis
sl Univariate analysis Multivariate analysis

HR 95 % CI P HR 95 %CI P
Age (years) (=55/<C55) 0.962 0.747 - 1.293 0.764 - - -
Sex (male/female) 1. 081 0.703 = 1. 662 0.723 = = =
HCC maximum diameter (cm) (=5/<C5) 0.924 0.702-1.216 0.573 - - -
HCC morphology (multifocal/diffuse) 1.021 0.733 — 1. 421 0.904 = = =
Location of TT (LIPV + MPV/RIPV + MPV) 0.988  0.712—-1.323  0.812 - - -
Degree of MPVTT (stenosis/occlusive)?® 1.293 0.947 = 1.765 0. 106 = = =
AFP (ng/mL) (=400/<C400) 0. 821 0.634 - 1. 064 0. 821 - - -
Child-Pugh Grade (A/B) 0.337 0.708 —1.98 0.001 =0.590 0.558-0.816 0.001
ECOG PS (0 and 1/2) 0.814  0.613-1.082  0.156 - - -
Previous treatment (Yes /No) 0.901  0.690-1.176  0.442 - - -
Endovascular brachytherapy (Yes/No) 0.388 0.293-0.514 0. 000 0. 384 0.283—-0.523 0. 000
Stent (patent/occlusive) 0.507 0.375—0. 684 0.000 0. 498 0.361—10. 687 0.000
Variceal bleeding after therapy (Yes/No) 0.764 0.500—1.168 0.214 - - -
Liver function decompensation after therapy (Yes/No) 0. 655 0.503 —0.853 0.002 - - -

AFP. Alpha-fetoprotein; CI: Confidence interval; CR: Complete response; EOCG PS: Eastern cooperative oncology group performance

status; HCC: Hepatocellular carcinoma; HR: Hazard ratio; MPV ; Main portal vein; MPVTT; Main portal vein tumor thrombus; PD: Progressive

disease; PR Partial response;SD: Stable disease; TT: Tumor thrombus. * MPV was arbitrarily defined as occlusive when more than 90% of its

lumen was involved by tumor thrombus.

B P R 3 (P = 0. 389) , 12 4 (6. 2%) J% 15
BlC16.0%) & & W BT bk s R M 1 AR GE i
(¢ =0.742, P = 0. 008) .57 i (29. 4%4) J& 45 £
47970 BHE H IR K ALE () = 9. 034,
P=0.003) . P 2H 8 35 1 33 Ko rp v J0 952 ik 2 i 2B A
B R (8.3 0. 6) D (95% CI:7.2~9. 4 4>
HA).6.0£0. )P H95% C1:5.3~6.7 NH) K
4. 8+1.HPMHOO5% C1:2.0~7.5 M H). (3.0
0. DANH (95% CI.2. 7~3.3 4~ H) JAYFIE 6 ) 12
AT 4 B TG R W R TR A A 2R 43 ) R 46,800
25. 1% (RS 4 & 17.2%,0% (XFHE4D) (5 =
34,434, P<< 0. 001, 4),

Wil 15 A P9 BF 5T 415 0 BT gy il A 118 B
(60.8%0) K 75 ] (78. 9%6) i # B ] ik 32 42 14] 2
(3 =9.441,P=0.002) , B4 18 3 F- 35 Jo v o7 32 48
W (19.8 £ 1.9 H (95% CI.16. 1~
23.5 4 H) (.02 1. DA H (95% CI:8.8~13. 1
ANAYR(7.220. D4 A (95% CI.5.8~8.6 4
H). (4.8%0.3)1MH (95% Cl:4.2~5.4 1 H)
( =43.719, P<C0.00D) . JAI7)E 6 X 1241 . #
Y1 BT TOAH BELAE IR AE A7 255 B A 72, 1% .46, 6 0 (T
FEAD) e 30,820, 14. 70 G BRAD) (5 = 17. 622,
P<20.001,[# 5),

Cum survival
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Survival functions
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0 20.0 40.0 60.0 80.0 100.0
Free of disease progression time (mo)

Group A:Stent with '*°T seed strand; Group B:Stent only.

Fig 4

Cum survival
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B4 RABRELREGDWN
Analysis on free of disease progression
time of the two groups

Survival functions
? -—Group A

o+ -~Group B
H > Group A-censored
i —+~Group B-censored

0 20.00 40.00 60.00
Stent patency time (mo)

Group A:Stent with'?*T seed strand; Group B:Stent only.
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Fig 5 Analysis on stent patency time of the two groups
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H MPVTT 8, B a3 JC i (£ 697 5 &5
I — e B e 45 R 7R . 5 TACE H#. ilia
SARHIIBRAR K BE U] B 48 K 5 JF MPVTT 3%
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