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Abstract

Key words

Background and Aims: Chronic iliocaval venous occlusion secondary to long-term inferior vena cava
filter (IVCF) implantation is associated with severe post-thrombotic syndrome (PTS). Although balloon
angioplasty combined with stent implantation is recommended, long-term patency remains suboptimal
and stent-related complications are not negligible. This study aimed to evaluate the efficacy and safety of
repeated balloon dilatation combined with final drug-coated balloon (DCB) angioplasty in patients with
chronic iliocaval venous occlusion.

Methods: This single-center retrospective study enrolled 72 patients with chronic iliocaval venous
occlusion treated between January 2022 and December 2024. Sixty-two patients who completed a
standardized protocol of three balloon dilatation sessions were included in the final analysis. At 6 months
postoperatively, patients were classified into a patency group or an occlusion group based on computed
tomography venography (CTV). Clinical outcomes, including IVC patency, filter retrieval rate, limb
circumference, VCSS and Villalta scores, PTS severity, and CTV-derived morphologic parameters, were
compared.

Results: The technical success rate was 86.1% (62/72). At 6 months, iliocaval patency was achieved in
43 patients (69.4%). The filter retrieval rate was significantly higher in the patency group than in the
occlusion group (100% vs. 78.9%, P=0.002). Patients in the patency group showed significant reductions
in limb circumference, improvements in VCSS and Villalta scores, and decreased PTS severity (all P<
0.05). CTV revealed significant increases in the cross-sectional area of the mid and proximal segments of
the IVC (all P<0.05). No severe perioperative complications were observed (all P>0.05).

Conclusion: Repeated balloon dilatation combined with DCB angioplasty is a safe and effective
treatment for chronic iliocaval venous occlusion, providing favorable short-term patency and significant
clinical improvement while potentially avoiding stent-related complications.

Thromboembolism; Vena Cava, Inferior; Iliac Vein; Vena Cava Filters; Post-thrombotic Syndrome; Drug-Coated Bal-
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18 P s G DK DA ZE W 4k Z TN R R Bk 0B B
(inferior vena cava filter, IVCF) #i AR5, FHEFH
B Ry AT 0 A OBC B AR L R . R R
RULE . IRVEME M AN BB, ™ EY
e s B B AR T TR HORTAR R HERE , ATAT A A
BRBEY R AR E G kGE g, RUAE AT R
Jik (inferior vena cava, IVC) 3¢ 4% A] 4% 0 K i} i
I T L, AL K I I S AR 5E g M R 22
Wk, &5 BRI T —F I S RS 7% %
O BEE AR DCB Y7 5K IF R4 [ i IVCF L 3 9 52
ZRAE N JE N YR YT SR M, T R K A g
BB o AR S I [l B b R T A Bk T 5K
TR T M8 T s K KA ZE SR T AL, BRI IR
T ER Y SR B AE S B M E . KA

PRI R, il PR i (3t 48 1 Js 5 i bk A 2
PR T BT RE B MR Ok

1 #RETE

1.1 —H|&ER

94N 2022 4F 1 H—2024 4F 12 H 15 #6 5 Bl K 2%
B e b st FRUK OV B B I A AP B ISCTR Y 18 1 s K
ik it A% S B FE O HE 2 E MR IT I B . B
& Dk A 280 O AR R A R BLIVE L (80) #%
i K DA 2 I ) A 4 R, B RS A R D- R AK
TR IEH W, R R A o A5 ] 7S e e el
Ao I E N W 2 R E Ik & 2 (computed
tomography venography, CTV) & 78 IVC P Ifl & K
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him B IERY . I E 6 A AT CTV AL IVC il 1%
PE, MG SEAR 245 R oyl g R FE 4, AT
¢ C 30 o AR BE R R A B i b s BRUK TR BE B A B
Z R st (S . BB A 202201-
021%5) .

PAFRUE: (1) R 18~70%; 2 &% £
R CTV UESE Ry B oz O v 19 TV C P M I
4] %€ (IVC IR T B i 0] >28 d, % M 2 7 I A2 Sy
A5l E I, CTV 518 27 i ke 5 4G 2% 5
M PG PR AN . A REIG R | AR AE) A B B3
4% 5% J it A4 04D 2E 5 (3) AT 4% 52 F A AT I B i bk
W IE R K 25 ) U 2 BR % (drug-coated balloon,,
DCB) #75kAR . HEBRARUE: (1) PR B 2 T ik
MAIE R, (deep vein thrombosis, DVT) CREFE<28 d);
(2) R b Jgg S0 e . T BB S 4 4R Ak . 18 M
B G 1 35 0 45 175 TR DS i 1 46 e s % 5 Ik 1) 2
(B) BIFE L ML B T REAS 4 ol B il T g [ A5
To it 52 F AR (4) BEAE A s % i Ik S 28 A s
(5) [ B 7 78 XU B 42 8 DVT % (328 O 3 TG ik
A .

1.2 FHik

1.21 FRBAEZ * FARSIWHAT, BIKIE R
LD H o FAREA . B b mE sy (digital
subtraction angiography , DSA) T, XU & 35 & ik 73
A T 52 70U 5% R T e K PR ZE A R, TRE R R Ik sk B
B K DA ZE Kb TR 5 em R B OA S F ML AT Y
DSA I 7R B HE B Dk P ZE L B AR . & B TRk
G, TR E R R R, (TR R R ERY
gk, MR IVC BRI vk, R RKERE R
12 mm 5% 14 mm, i K HRERERFLEY 5K 5 min IF
FE Al —F A Z k& 5k o ¥ 5K J5 DSA 7 38 i 1k
A ME R SZAE IR O . S 3 R EER Y RS
ffi FH 12 mm FL 42 A9 DCB  (Acotec, ORCI2120B) X
[4] S5 Ab fis % 5 K IE AT PR R BR YK (9422 min) .
ZE ) e A 4L 12 b BB ) 1Y R I K R K
P4 9 3¢ B K 3 R A Bk AR B 5K S Al 3 A A
TLE 1,

1.2.2 §REZLE HIEIVCF: 765 1IKIFE
i % R DK ) 54T IVCF [, IR IVCF J& IVE oK
PG (HE R AN ) T — X R AT
BRAEY SR, W BLIVC BE A W AT Rk
ik o ZiERIE IVCF: 7555 1 Uk T i b 8% i bk it Je 15
BREY Sk, MUSLBIEE L S HE R A, WIVC IR EE
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W Al AT I IVCE [T, AR5 1A H AT I %
fkER Y sk A (Jrikl 1) anive g%, ol
FRRATEREY SR AR I FH B4, , REFE Y E FAR
Tk b, R ZEE FARKRI.

A EREEPIKIG
JTRTIVC MR 2E; B: 3UREREY SKIGYT G IVC il

Figure 1 Repeated balloon dilatation for the treatment of

Bl1 ESREY KIATIERHKAE

iliocaval venous occlusion A: Inferior vena

cava thrombosis with occlusion before balloon
dilatation; B: Restored patency of the inferior vena
cava after three sessions of balloon dilatation

1.3 RFi&sr
1.8.1 KALE T BRUORE T LA ik e A B3 K
1 000 mL, 384 i B A o 3 8 . 0 a0 i 5 ) B AR
FEYHERE LR AR 3 R B R S A B B &
A RO
1.8.2 sty WF AR R AR BE 20 mg
L/ RSB EER T, BT R EL 64
FLRTEE R K ARYE 6 > H J5 52 15 2 45 Rk A7 0 3
1.8.3 AT it (EA %) WHBEKYE
I BB B BT R R IR Y, SRRk i . 28
fife # VK = e, BB I AR )5 2% & AE (post-thrombotic
syndrome , PTS) [ J A 1e-151
1.8.4 &b hte WEEFHEED . REHITEHL
W SEE R E s, BIRFFLE5~10 min, @i
CLE N 0 I N 11 N S 10 03
I A &
1.4 ARIFHE

KRG 64 A AT 12 BV . BEVT N 2 AL 35 I TR
RE AR PPN . RS R A U R AR I A L M R K
PG " R P4 (venous clinical severity score ,
VCSS) . Villalta 3 43 LA K% 8 22 38 ) 8 75 K A F
CTV K25, VEAR #5 ki i 17 B0 A ik o A .
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1.5 MMZigkR
1.5.1 Z&NEFEAF AJFdE b E LN ARTE 64 A
CTV AR Wos IVC 4 i@ Wy . ] WL 3 52 0 58 &1
IVC Al DA 45 0 5 R e M 28 € LRI 6 4 A
CTV S AR S & Bk TVC R Wi @5, TVC 3K
ARG 2 32 A 2 R LA TR 4 A
1.5.2 i Mar i dasr  IFAAE . T B AL I AN
IfARE LI B A . RS RE IR MR A 2E
(pulmonary embolism, PE) . M&EE kK%, LK=E
oy RN R HT SR JE 6 4~ H S5 5 % K A 4 A O il
A5 R o KD FE BR AL S I £ 2 1 (hemoglobin,
Hb), IM/MRITFEC (platelet count, PLT), [F] %2
Mt & 2 (homocysteine, Hey) , & R & Fk 5 # Iif
(alanine transaminase, ALT), KRITXBARBAREER
fif (aspartate transaminase, AST) , JR & (urea,
Urea), WLEF (creatinine, Cr).
1.5.3 A#HFMIER BARBID A & LR 5
B3 W ERBEY 5k T ARAE W EAR I . CTV 148
oo GBI CTV & IVC AN R KSE G B koK F
HEOKE . RIRAL) R A, TR R
o D P ZE B R . BT R A I B 15 em
BT 10 em 40 A2, WLEE TR AT S oA R A2 22 4L
RO RN RV B Gl £ QI = N o A L
VCSS 1 Villalta P53 VCSS! 3 B A4 10 TR 4R A
fiE, AR ™ 8 AR B AT R4, JORE R SRR T 43
HO, BRPERERARAEDE 202 1, b BE SR IR RO A AE
TSR 2, EERERAURAER I8 3. B E
B R R AE AR ME R KN BEA 42 . Villalta 74317
FEAAFEAER ST, RIE 6 WA i, RHE™
HREIATIV O, TTAERBURIETE 3 0, R AE
RARAEIE T T 1, v BEAE IR AR AE 23 70 2,
L RE R FARAE #3F 23 30 BAr o 0~4 $27R TC
PTS, >5#L/R177E PTS, 5~9 NEJE PTS, 10~14 K
FEEPTS, =15 8597 N H ¥ PTS,
1.5.4 HAeLas4r  — Mg ol FlE . 5, Ik
i $8 %0 (body mass index, BMI) . & IF5E (&l
He o BEIRHG . S0 45 ) o IVCF [0 50 i A4 Jie
(L
1.6 Sritz4hiE

A58 A8 FH SPSS 27.0 FA4 BEAT GE T A Bt . £F
HBIESDMIE B « 2% (v £5)
o, M HECRA R 5 ARFE RS A 1Y E
ORI B (A E ) M O(IQR) 13w,

ZH 18] b %58 2% FH Wilcoxon B FIAG 56 5 432878 11 LUAT 4K
(A [n (%) 1=, B HERH PR .
P<0.05 0 2 5 A Geit2# 5

2 & R

21 BEMBERMELEHN

AT FARBAE R Z L 20, H b 62 i 58 i
3WMIE N A ABREY SREAE, FAR ) % 86.1%
62 il B Fm WA sE, R 64 H CTV #i ik
W RIvesik (IVCiE ) 43 6 (69.4%) h il
e, RS (IVCHZE) 194 (30.6%) A
FEU, EMA S M EA B FE RS . . BMLL
HIEAE . UK AR IR AL . IVCF R B R E]
i B 75 Tk DA 2 I ) B 75 28 45 1 RRIG T A T
ZRBTIG L (¥ P>0.05); EH4 IVCE 1]
W m THIZE4] (100.0% vs. 78.9%, P=0.002), 3
B [l Y& IVCE W] IVC AR RF 47 1l R (1),
2.2 BRIEERER

RN RN AT L RN N 1
TR R R 22 55 gt 2= 8 X (3 P>0.05); 8@
W2l AR G 6 AT b T B R AR AR i B i 9
/N (1=13.348, P<0.001; =8.717, P<0.001), T[]
FE AR AR T B el (¥ P>0.05) ., VESS 5
Villalta 743 : #1541 R J5 6 4~ H VCSS 5 Villalta 7T
Iy ¥ AR TR AT (=2.402, P=0.019; =4.195,
P<0.001) 5 M ZEZH W30 PF 43 TR i J5 ¥ e ge b2 =
X (B P>0.05) ., PTS/ HEARE: #HAHAANE 6
PTS ™ 5 2 B 40 9 52 W B r a5 (P<0.001), M
FEL PTS ™ EF2 PP o0 T 22k (P>0.05) . CTV
AR RATMLL CTV 214, IVC LB KF
WAz . AR, Ve h Bk (IVCF i) |
PEMEB, IVCERIHEE GCE44) . SR
AR Lg% E L (¥ P>005) . K6 H
CTV 1% %%, W47 IVC o BERE 42 (IVCF
O HB, IVCREBEARE GLEL) . mARBE%
AHTIA W (¥ P<0.05); MEHARE6A I
R CTV 52485 W 1 2805 R A T 22 = ¥ e 4e 3t
HE L (HP0.05) (#£2),
2.3 ZTWERELER

18 1% 4 T AR5 R PLT S0 W R (=
-3.654, P<0.001), {H¥E M %4 F AR Fr 5 XF e PLT
T (P>0.05) . M ZE 4 F ARG G X H Urea 2 81
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R (1=-2.706, P=0.019), {H7FiE4% 4 F
AH 5 X Urea TLAEfE (P>0.05), 78 IVC ] %€
22 AR Urea (3).

Table 1 General information and baseline data of patients in the patency group and the occlusion group

2.4 ZEMHEMER

P 2H 8 PR B B OR R A s PR, G E
ARAEPE, JC AR I A 5 K e BB T AR T R R E

KA

®1 BHASHEABENELRNRE

Tt H JEIHZ (n=43) [F1ZE4 (n=19) XN P
i
BYEN(%)] 29(67.4) 9(47.4) 2.238 0.135
(S x £ 5) 54.0+15.4 54.2+12.0 -0.047 0.963
B (em,x + 5) 166.426.9 169.9+5.5 -1.950 0.056
e (kg % + 5) 71.1%10.1 72.7%9.3 -0.568 0.572
BMI(kg/m®,% + s) 25.743.2 25.0+2.2 0.865 0.390
B IFER(%)]
IR 12(27.9) 5(26.3) 0.017 0.897
WEBRSA 2(4.7) 2(10.5) 0.754 0.385
et IR I AE 3(7.0) 0(0.0) 1.393 0.238
LML E PR 2(4.7) 0(0.0) 0.913 0.339
I M55 0(0.0) 2(10.5) 4.677 0.090
BT 23(53.5) 14(73.7) 2234 0.135
JE A MR (%) ]
N3 22(51.2) 10(52.6)
FamNia 15(34.9) 7(36.8) 0.140 0.933
XU B 6(14.0) 2(10.5)
IVCF #12[n(%)]
Denali 34(79.1) 11(57.9)
Option 5(11.6) 3(15.8)
Cordis 2(4.7) 2(10.5) 4.664 0.324
VenaTech LP 2(4.7) 2(10.5)
Simon Nitinol 0(0.0) 1(5.3)
IVCF B &Il [d, M(IQR)] 242(62~742) 163(94~198) -0.481 0.630
IVCF [0 77 X [n(%)]
N 39(90.7) 14(73.7)
Pinil 4(9.3) 1(5.3) 9.765 0.002
Al 0(0.0) 4(21.1)
[ KA SR ] [d , M(TQR)) 180(60~240) 60(30~360) -0.561 0.575
HIHIGTT[n(%)] 39(90.7) 17(89.5) 0.023 0.881
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Table 2 Comparison of surgical effectiveness between the patency group and the occlusion group
5iH B2 (n=43) [ 2E24H (n=19)
Nl AJ5 64~ H VA P NI AJF 64~ H Zh P
AR R (em, % + )
b 49.1+4.0 46.8+3.9 13.348  <0.001 48.2+2.0 47.8+1.5 1.102  0.285
BT 37.243.3 35.843.1 8.717  <0.001 37.6+2.3 37.8+2.3 -0.718  0.482
P AR IESH M (IQR)]
VCSS 10(7~13) 8(7~11) 2402  0.019 6(5~11)Y 8(6~12) -0.603  0.551
Villalta 6(5~8) 4(2~6) 4.195  <0.001 7(6~8) 7(5~9) 0.040  0.969
PTS 53%%[n(%)]
JCPTS 4(9.3) 19(44.2) 4(21.1) 2(10.5)
B PTS 31(72.1) 22(51.2) 12(63.2) 14(73.7)
HUE PTS 8(18.6) 2(4.7) DT os) 1(53) 0622 03
T PTS 0(0.0) 0(0.0) 1(5.3) 2(10.5)
CTV 25 (x + 5)
IVC T 7K P 445 (mm) 17.14+3.02 17.13+3.02 -0.813 0421 17.24+3.72 17.23+3.75 -0.271  0.790
IVCIE K- P42 (mm) 16.66+2.75 16.65+2.77 -2.053  0.708 16.68+3.24 16.53+3.35 -1.783  0.092
IVC T 7K I (mm?) 228.98+67.92  228.49+68.32  -1.756  0.086 233.01+85.65  231.05+86.67 -1.817 0.086
IVC HH B2 (TVCF ) (mm) 17.28+3.59 17.60+3.36 2,643  0.012 17.22+3.62 17.09+3.47 -1.636  0.119
IVC HHEEYAE (TVCF ) (mm) 18.10+3.83 18.20+3.77 1.870  0.069 17.67+2.88 17.67+2.80  -0.073  0.943
IVC B AL (TVCF ) (mm?)  255.54+103.61  260.57+100.01  2.591  0.013  246.33+86.65  244.14+84.66 -1.462  0.161
IVCHEIARFE A GLAAL) (mm) 16.60+3.33 16.76+3.26 1.832  0.074  16.02+4.23 15.95+4.37  -0.905 0.377
IVCHEIAFHAE L AEAL) (mm) 16.19+3.21 16.46+3.24 2.093  0.042 15.63+4.05 1547+4.14  -1.611  0.125
IVCEGEFHEMOLAELL) (mm?)  217.68+74.83  223.27+74.11 2,527  0.015 207.43+97.31  205.10£99.93  -1.210 0.242
A K A ZE 1 2 (mm ) 332.79+84.49  333.56+84.38 1255 0217 353.42+50.44  353.05+49.87 -0.513 0.614
1) Sl ARHT LS, 25 5 A Geit2 5 L (1=2.256, P=0.028)
Note: 1) Compared with the patency group, the difference was statistically significant (=2.256, P=0.028)
#=3 FAREEEZWEIEFRXTEE
Table 3 Comparison of laboratory indicators before and after surgery
2051 PN ARG 64H Zh P
A (n=43)

Hb(g/L,x £ 5) 128.74+24.28 133.35£19.94 1.625 0.112

PLT(10°/L,% + ) 228.84+88.98 182.60+55.34 -3.654 <0.001

Hey [wmol/L, M(IQR)] 13(9.6~16.2) 13.5(9.6~20.5) 0.398 0.692

ALT [1U/L,M(IQR)] 18(12~29) 16(11~23) -0.823 0.415

AST [1U/L,M(IQR)] 17(15~24) 18(14~23) 1.440 0.157

Urea(mmol/L,% + s) 4.89+1.40 4.76x1.25 -0.537 0.594

Cr(pmol/L,x + s) 69.86+16.44 69.16+15.11 -0.293 0.771

€2 (n=19)

Hb(g/L,% + s) 134.53+11.09 129.21+23.59 ~1.444 0.171

PLT(10°/L,% + ) 199.42+59.02 202.74+76.05 0.394 0.700

Hey [wmol/L, M(IQR)] 11.5(10.8~15.6) 11.5(10.8~15.6) 0.094 0.925

ALT [IU/L, M(IQR)] 19(11~24) 21(8~24) 1319 0.212

AST [TU/L, M(IQR)] 17(13~18) 18(15~19) 1.744 0.107

Urea(mmol/L,X + s) 6.21=1.90 4.52+1.46 -2.706 0.019

Cr(pmol/L,% + s) 69.13+15.97 68.26+17.09 -1.287 0.206
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3.1 ESFRHIKEREY AN

18 Pk B E bk I A2 B B (inferior vena cava
thrombosis,, IVCT) FIE 8% i bk i 42 T8 % 458 FR A
12 M K AR TE B, WAk TIVCFM ARG .
SCHRHIE , 2R IVCT &4 3G 3] 49%~15%", 181
IVCT P € J¢ A 3% ey AT 36 31 31961, 5 B0 A8 i
R AT R i . 9 . R AL R U B
fkRIE I, EREFIkihok, 2~5FERES MBI E
Bt AN A, TR A T

i J D 4 I R I 48 B, 2 IVCF Y
M e ML, FECIVCE ™ 578 ol i ZE e, Tf
FEHRIVC PHZELE A FANEL . 2020 4, F B i Bk g 2%
BARFIIBCH AR 0T Z I (52 /) T
12, IVCF KW A J5 51184 ve %, kAT
AL TVCF i A B AR, X358 4 % ik 1fiL 37 388 1%
M RBE, AR IVC SZBR4E R IVC I3 . H IVC A
A B Wy AR A R D S R P ) g 4%
A AT o Chick FE2 1 T8 1 120 {5112 1 1 5 &% Ik 1.
HBENARITIT A, RJF6. 12, 241H
1y — 11 3 1% R 4 96.4% . 94.8% FI 87.2% . 1fii Hage
ST TR 159 91 i B A K A S BB 3 4 4E 0 — W aE
N 138 W% A N 35% 1 72% , Neglén 2518 %
121 1) i B T 0k D) JE R E 4 4R 0 — W E g R ok
30%. HULHAT DL, IVC SR AR BA] 2 KRB0 1Y
AP E M, ARELE A, 4D
g M 25 T IR MR e K P 2E SR AR S Gl
gy P20

K, ABFgE st 7l sk T EE Y K
(1 77 3O 18 M e B i Bk A SE R AT IR YT, HA LR
P (1) @A A DTk T ER Yk, R R
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