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Influence Factors of Failure to Open Thrombotic Occlusion of Internal Fistula
in Ultrasound-Guided Percutaneous Transluminal Angioplasty
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Abstract Objective: To investigate the influence factors of failure to open thrombotic occlusion of internal
fistula in ultrasound-guided percutaneous transluminal angioplasty (PTA). Methods: A total of 173 patients
with arteriovenous fistula thrombotic occlusion who were treated in Yichang Central People’s Hospital from

January 2020 to October 2023 were retrospectively selected. All patients received ultrasound-guided PTA
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treatment, and were divided into the successful group and the failed group according to whether the internal
fistula thrombotic occlusion was successfully opened. The general data of the two groups were compared.
The influence factors leading to the failure of opening thrombus occlusion of internal fistula were analyzed by
multivariate Logistic regression. The receiver operating characteristic (ROC) curve was drawn to analyze the
predictive value of each factor. Results;: Among the 173 patients enrolled, the success rate of opening fistula
thrombotic occlusion after ultrasound-guided PTA was 77.46% (134/173). There were significant differences
in age, diabetes mellitus, occlusion location, occlusion length, length of internal fistula use, calcification at
occlusion location and hemoglobin level between the successful group and the failed group (all P <C0. 05).
Multivariate Logistic regression analysis showed that the occlusion at the anastomotic segment (OR =6. 322,
95%CI: 1.689,23.162), occlusion length =3 cm (OR =3. 087, 95%CI: 1.403,6.786) and the occlusion
location calcification (OR =6. 605, 95%CI: 1.159,38.304) were the influential factors of the failure to open
fistula thrombotic occlusion in ultrasound-guided PTA (all P<C0. 05). ROC curve showed that occlusion at
the anastomotic segment (AUC=0. 889), occlusion length=3 ecm (AUC=0.861) and occlusion location
calcification (AUC=0. 738) had significant predictive value for the failure of opening intra-fistula thrombotic
occlusion in ultrasound-guided PTA. Conclusion: The occlusion at the anastomotic segment, the occlusion

length =3 cm and the occlusion location calcification are independent influencing factors for the failure of

opening internal fistula in ultrasound-guided PTA.

Keywords arteriovenous fistula;

B K PN VR BT R A Y A i L i A
W) AKE Sl DK A i DK L BB 4 W) AL RT A
By ko B K, DT 4 S aE BT R R . BT B,
NEECOBuR i LIR: R S I B NS N = S L SN
AN 25 RO g A PR 2R S B AR PR P ZE B R A AL 25
RPEIF I 2 AR SR BE 1 H 25 5 e B IR T K
UL B AR SR 248 8 N IS B R (percutane-
ous transluminal angioplasty, PTA) & — Fl#r 2%
PA 8 LA P PAT ) B R L A A ) S I T
AT LA VERA DAl 0 A9 457 B R /0N S DTS 2 A7 4 1 1
RIT s HA B /N BOIF & e 2 4 O L iR gE AR
W S G TR E B B 5 S PTA Y
BT RGE M A ] BAR . P RaE R
A G PTA JF i M %€ P8 1 R 5 1 38 A h
26 % ~62% . iX A 5 R FERIEE I LA L Y
KRR R A 06, BT Ik, A 55 1 B 3l i ik
A R A e P AT ZE Y R L IR A 51 T PTA
T3 P i A P AT 2 2R ) 2 e DR R AR A ol R B2
RS E

1 X&RE5FE

1.1 RS

[ P 5 2020 4F 1 H—2023 4 10 HfEH &
o AR EEBEIRIT B 173 4 3 i bk 28 & 4= i i
PRI ZERE A B A EEZ A5 ST PTAR

thrombotic occlusion;

ultrasound-guided intracavitary intervention

TFIE S R o R B (= 134) TR 4] (n =
39), AWFSYC T FR B8 B 23 61 2 # A& (No: 2024-
115-01),

AR HE . OIAT I B HTIRIT . H 58 i 3h # ik
WHETR s Q112 B AR 1R A 98 ; @452 PTA T+
RIAIT s DA 565 1 I R 5ERHFIBE 5 id 5% .

HEBRARE . O M8 3 32 HoAb T ARG 7 S 2 9k
7O EAW N T E A s O ™ & 1 i U= N
BERT A AR B @ FF AR R TR R SR A
B G RE TR
1.2 A&

L.2.1  IGIRAF B4R

WO T A R I RAR B, G B A E B
CPE I AR % L JE Al 05 R R0 ) o N R A6 L PAT ZE
B SRR Al G P ZE A R AR S AL i
E KT,

1.2.2 PTARIT ik

T8 A e AR Sk 1 R A (G B M7 R (8, 23
OB O (R R ERE B B R KR RS, —
fHE 3k 5 5 PA 28 I AR A1 Y IE R AT AR 1L 1 AR RS ER
FHTY K,

S UM RN, B MR 8 BUE B4l D, R RS
S S8V 1030 O i Sk DK A9 Bl K Oz s 8 B 3
Jok o B LAY, 2% (0 235 i 75 SR I A i A4
P B K B 20 il A5 Wk AN S22 (KR 150 em,
EH#AN 0.89 mm) M 6F S48, il i 1l 42 B i i Ay 2



2024 4F%E 7 %% 2 BACHU MEDICAL JOURNAL, 2024, Vol. 7. No. 2

o 44 o

W) 3T 0 Sty 3 A TR R BRI AT 1D 9B B SR L1k
(EJ12R 4~24 atm) . 375K J5 8 R 88 24 142 A T
FE W Ko R A 5 2 A5 R A2 O I 3 OB 20 Jok il O &, R
J5 I AR 43 7 IF & 48 (100 TU/kg, 12 h/WR, 2 T 1F
5.
1.2.3  PTA JFill [ € N 58 W 2 1) b o

ARG S ik 3 5 VAR R A B AE <30 %0 FI 5 M AR
BT, ARG BT LT &= =200 mL/min #| &~ I R
Iy )i i L =3 A Sk B D) I 3 1A SE P T L IR AR
P 12 b MRS A Y J8 3 43 Sy ) 2 R R L
1.3 HELE

K HI SPSS 21. 0 8 AT R Se 1143 17 B 5%
BH DL n (V0 3R, Al A R X° K56, o
HEMTHAE GBI AT ZHE

Logistic [81IH 4341, I 25 il 32 3 & TAE ¥R AE (receiver
operator characteristic, ROC) fli £k, 43 #F 4% [Fl 2 %
PTA JFid A i A P A 26 28 WA T AN B, P <<
0.05 HWEFAHGEITHEL.

2 #R

2.1 MAEENIKRKESER

TEALHI 173 B8 & b A 515 F PTA JFil
PR I AR P PAD 6 1) LB Rl 77,4606 (134/173) . Ik
T 20 BB 3 K A B T A I LW PR L A ZE o
VA ZE K B PN 8 s | PAT S A R G Ak Rl 41
BRI EZ S A G5 E L (¥ P<<0.05), I
1,

F1 AABRENRRERILLEL(0]

EigE| W4 (n=134) S (n=39) x? P
B 84(62.69) 23(58.97)
P 5 0.176 0.675
He 2 4 50(37. 31) 1641, 03) v
<60 53(39.55) 8(20.51)
b (% 4.797 0.029
i) =60 81(60. 45) 31(79. 49)
o H 30(22. 39) 16(41.03) - a6 0. 020
ok % 104(77. 61) 23(58. 97) o :
. H 75(55.97) 21(53. 85)
= I 0. 055 0.814
1L T 59(44. 03) 18(46.15)
N H 25(18. 66) 8(20.51)
o 0. 405 0. 687
L B % 109(81. 34) 31(79. 49) 7
1 PR 9 B e 19(14.18) 7(17.94)
Z 45 33(24.63) 9(23.08)
S KR 8 P B R 41(30. 60) 12(30.77) —0. 336 0.737
155 1 R B 37(27.61) 9(23.08)
HAth 4(2.98) 2(5.13)
X o3 91(67.91) 31(79.49)
FEHR 7 1.947 0.163
R H bR 43(32.09) 8(20.5D)
W& B 33(24.63) 16(41.03)
e 5| i ik B 24(17.91) 10(25. 64)
] % Ao " —2.217 0.027
MEE & im 3 ik Bt 40(29. 85) 5(12.82)
S BE 37(27.61) 8(20.51)
) <3 90(67.16) 12(30.77)
4] € K i 16.536 <<0. 001
P& K Cem) >3 44(32. 84) 27(69. 23)
<1 73(54. 48) 13(33.33)
P it K 5. 402 0.020
A I CHF) >1 61(45.52) 26(66. 67) 7
. . B 10(7.46) 8(20.51)
o 3 {3 5 5.519 0.018
e kel % 124(92. 54) 31(79.49) o
<100 19(14.18) 11(28.21)
AN (g/L) 4.146 0.042
ML £7 2 1 Ce/ =100 115(85. 82) 28(71.79)




MABE % 2024 4F58 7 4% 23] BACHU MEDICAL JOURNAL, 2024, Vol. 7, No. 2

2.2 BFESIST PTA FE RN EML M AZERKEY
% [H % Logistic B34 #7
PUBE R 515 T PTA JT 38 A2 i e 1 P 8 2 75 1
YA R, LRI EGREEZSHHEERRAAZ
i, IR IRAE , WE 2,
% 2 Logistic AN ETEMER

M= T AE
AF <60 £ =0,=60 %=1
W PR 9 T=0.i=1
P ZE <3 em=0,=3 cm=1
PR P <14E=0,=14F=1
P 98 o7 2 5 4 Ak H=0.0E=1
ML H <100 g/L.=0,2>100 g/L=1

Z N E Logistic [FIH 4T 87~ . H 2L TW & 1
B (OR=6.322,95%CI .1, 689,23. 162) . FE K fF >
3 em(OR=3.087,95%CI:1.403,6.786) [ [4] % {3

o 45 .

B (OR=6.605,95%CI:1. 159, 38. 304) J&# 7
SIS PTA FF38 P28 I A% 1 PR 2 2% T4l 37 5% o [
(¥ P<<0.05), L% 3,
2.3 BERMBUNESH

ROC W&ot o, H ZEAL T W) & H Bt (AUC=
0.889) M ZEKFE =3 cm(AUC=0. 861) ., 4] ZEfii &
FELL (AUC=0. 738) %} PTA JT 18 PN 2 It 4 M 1A 2 2
W35 ELA I 2 AN B (2 P<<0. 05), ULIE 1 Fk 4,

£ U5
— MEAME (WHHE)
— WZERKE (=3cm)

P ZE 0 5 1L

0.0 T T T T
0.0 02 04 0.6 0.8 1.0

-5

1 AR AR P2 i A P A 2 T3 2 DK T ) ROC il 2k 2 #r

®3 HEZE Logistic MFSAEAS ST PTA FriE /£ M 4 1 ¢ 28 5K 80 520 (& =

= B SE Wald P OR 95%CI
PA JE A0 B (WA 1 B 1.843 0.675 7.289 0. 006 6.322 1.689~23.162
M ZE K (=3 cm) 1.143 0.391 8.651 0.003 3. 087 1.403~6. 786
P4 2E 7 5 45 4k 1. 897 0. 863 4.453 0.031 6. 605 1.159~38. 304

R4 FigHRXT PTA FFi 25 M 42 4 7 28 5k IR T 1 (B 50 47

S AUC SE P 95%CI
P31 ZE A7 B (WA 1 EBD 0. 889 0.034 <0. 001 0.823~0. 955
M SEK (=3 cm) 0. 861 0.041 <<0. 001 0.782~0. 941
P4 ZE A 5 85 4k 0.738 0.055 <<0. 001 0.630~0. 845

3 i

AP EE R WoR, M5 5N PTA JF# I
PRI SE B B T R 77, 46 % A% TN M 6 )7
L H N AT R S R AR AR AT G, R it
ZEOTE O ) A Sl I P R I A T A E R AT
53T PTARYT S5 R B F AR FH 100%, R
Ja 12 AN AgaE RN 88. 9% . X8 e & i i %t e
T F AR MR SIS T PTA GIT N IR TE I,
SR BRWAH F AR ARG 12 4 AWl 8 %
Fe# 22 % BG i #8 X H PTA HF R I KAEEM,
BHE AR ER, HA A GEOR R A A
FEAY A PR 5 PTA WP ROR I RSN %,

X EAWEFEAE RARRL . B R S ik A 2 2 F ORI R
P T A R R T 1 T O O g T D RE L
5 VR TR R BUS B DA HAE N
PEAE S AR BB 2 Bl bR b % e A AL A A% AT
RET| J M4 P9 A JE R, W) 1 B 7 oA I 3 A L
JIC LA 36 S e 2 ML AR T O S L e X B Sl
By e . FEIG R b PTA 2 3L BOiR T i
PR P A 2E B9 A AL T B, mT RLSE R P B
et E PTA JF3E P 8 100 1A 26 03 A2 34 % TR
ES AP

AT K B, P ZEAL T W) & 1 B M ZE R =
3 em KA ZERIE S AL A 51 % T PTA JFil %
LA P P 2 O I H) 52 0 PR 3. Ok WA A 2 A AR



EAE R 2024 4F58 7 %% 2] BACHU MEDICAL JOURNAL, 2024, Vol. 7, No. 2

o 46 o

TWra B & H W s T A X5 R B
AUURIE AR 8. WA DB AT A T O R
A% 1) — B AR I8 I S R AR L A A /D Al
Ao TR AR DURR JE Ji it A o DA 3E — 25 i 8 W & 1
B oA 2 G Y MERE . J34h . fE PTA TR
Hh T P R TR D B BR A K P E I AR X R TR
Pk Al e 2 B G 1 By M A 154 AT 51 R R AE
SR i A SE A RS R TS R
FT T S 5 R N B L A B SR W) 11 B L A AT 4
s DT 3 20 1ML 4 BE R A, 520 PTA VAT ROCR

ORI TR RS R T PTAJRIT 3
K A 1] ZE O ROCR 5 P ZE KA R L 32 Y I Y
P A LA 5 0 B 1% o R 2880 1 8 %, T L A 26 I
JEE F) 380 2 o A i A7 BE B S8 AE S IV A 2T 2 A T
BRI B M AR AR IR T X

LW D AT AT I A PN S R AR 2 S B0 A
AL, FEOR A L T A L @ K F TR D) A
S RIS A A Ak 2 T B Bl e bk o
DNREA KA ZE T FE b5 . ASHF IS5 R R, P 2E AL
BRA AR T PTA IR YT R WO 20 57 18 B I R
XX ] RE S A S LA A 2 1T 8 o ot A B ) e A EE
Wee ARG L 65 7 4 o 7 g T BR B A7 38 20 ™ K I T 2k ik
FIHUYF ARG . edh, BEAEA BF 5T 46 4540 ™
A LA AT TR IR Y7 R v AT RE & AR I B A 1
WERBIE L FECTARKIM

W RMYY 2 R S 5 3 ko 2 i T8
B P B I AR G S S RAE SR B EEAR . R
SiE A J5T AT A5 3 I P B A0 ML 2 Wi L A N R A A
JF B G R BT R AR T B . 3 ik
PR R S0 A T R A LA R IR 2 | I e A ) il
A IR 9 o R A LR B 1 e AR A T S K
(4. PTA JEIRYT FA S E Ik 3 8 A5 T e 7 0 PA 26
B APERER 5 TP T AR A E L A AR T BA 81
(TN & S ANCTI =  E EWe i  c A D
WA PR BES R Bl Ik e A e e R L 4
M B PAT IR R BRI A IR ACRE L e rP Sl bk A
MR M R D RE e 2k i e RN . BEE A A
SEH R PTA BN YK A Sl i Jok oA 2 78 I 30 s 114
B

AW FEAAE — E 1 Ja BR A B 5l T2 191 Bl o A 85
A WETEEE R AT REAF AL G T o i 1 A B 22 S
B AR R W [N 2R OR B B 5 LUK i = K Bl
VIR B PR PTA R I RIIACR . 28 BRI
AT ST PTA JEI6 7 2 i P P 26 09 A 20T
B AHPZENL T W5 1B ZE R =3 em KM 264

G AY SR Y2 AR M PR ZE G TR A ST R R TR I R
R 2 s AR AR N R A SR T PTA B
RIT R,

S E 3k

(1] = BR, w20, B, S5 0T 88 i i P 28 1o
A ARG A L] i B E Ak, 2021, 20
(11): 769-772.

(2] = #F, 2 fH. W&k, 4. 102 § 0 E T & 3
DK P I AR T i e PR R g LT rh A T ARG
2020, 55(4): 607-610.

[3] Satoh D, Sasaki T, Yako T, et al. A case of intraosse-
ous petrous bone arteriovenous fistula complicated by
transient worsening of ipsilateral hearing following
transvenous coil embolization [ J . ] Neuroendovasc
Ther, 2022, 16(1): 26-32.

4] H % 8 &, £ &, % AEDEIKNERER
AR 25 1 T N R AR T 5K I R R R B0 R 1% 1 (8] 1R 52
M PR E LD i A AR 2R R 2023, 9(5)
531-535.

[5] Paulussen E, Decloedt A, Vera L, et al. Unilateral jug-
ular vein stenosis in five horses and experience with per-
cutaneous transluminal angioplasty[J]. Equine Vet J,
2021. 710-718.

(6] HKidex¢, k=2, BRER., WAL ST S ERET KA
TE Ay Ik N 3 g 7 / PR 2 b i AL D, B =
2, 2020, 15(2); 183-185.

[7] Aktas A, Bozkurt A, Aktas B, et al. Percutaneous
transluminal balloon angioplasty in stenosis of native he-
modialysis arteriovenous fistulas: technical success and
analysis of factors affecting postprocedural fistula paten-
cyl]]. Diagn Interv Radiol, 2015, 21(2): 160-166

(8] M 4, MR, By, & WA SR N INE
B ARG 9T S i ik 98 A R 1 R B R 4 A
[J]. WeraLy A H 2 35 . 2018, 24(5): 561-566.

(o] INERE. Br 4, THIM, & S ENINLEBERIE
9T A I PN B8 B A R U S W R 5 T ) 21 3 1 T
ATl M50 o B A R4 AR, 2020, 6(3):
217-221.

C1o] ¥Fmosk, vk 15, ZARMW. A5 ST nE kN BUEAR
IRYT PR P P ZE R R LT, T E B BE 2 e
2022, 24(1) . 77-79.

(1170 xitg4g ., R =, £, % BAESI ST REERNINL
B BUEARTE A A 3l # Tk 9 AR T BLIR IT 08 97 RO
FE00]. P E AL . 2022, 21(6) : 436-440.

[12] #WFZE, &R, YAF, F ZE0EENRIERG
7 F RS kN B B R B R D R K TR TG 1 4E N1
R R P E R &AL, 2021, 20€10): 690-



MABE % 2024 4F58 7 4% 23] BACHU MEDICAL JOURNAL, 2024, Vol. 7, No. 2

o A7 .

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

692.

Ak, EWAL, B, SF. B RS IR 0T RO
AR SRR W R R OE L], IR PR REAS 2% 75, 2023,
23(5): 396-402.

FhoZ e, VEMESC, XN, S SER [ MRSl ko A
AR AR B 45 0T]. e, 2022, 57
(21): 2604-2610.

Heindel P, Feliz J, Hentschel D, et al. Recurrent inter-
ventions after radiocephalic arteriovenous fistula crea-
tion: a post hoc analysis of randomized controlled trials
[J]. J Vasc Surg, 2022, 76(4): e91-e92.

Be oA, IhVEIE, BURTL, . 4ERRE BB T H
A S0 K P88 2 0 %) 52 o () 3R R 90 R v IR I 46 S
AilJ]. B H P =25 & A K. 2022, 31(15): 2058~
2063.

AR, R, B PR e AT VRGOS AT 8 B AR Sl
Wk R DR R R 4T ). AR R EE T, 2023,
36(2): 29-30.

Hashimoto T, Akagi D, Yamamoto S, et al. Short in-
terposition with a small-diameter prosthetic graft for
flow reduction of a high-flow arteriovenous fistula[ J].
J Vasc Surg, 2021, 73(1) . 285-290.

DMSER, SROKZR, BN, S U RGE BT R S ko
PRI T 5 ) IR R M o m i s me LT, b R BE 2,
2021, 61(12): 81-84.

XUHFH . B M, W UL SR 4R B ML A O R A g IR
A T IS R ARG Y7 2Pk B3l bk P i A% v P
FELT]. hE MR AL, 2022, 21(3) : 209-213.

XM, EubA, RLAE, % S EKREY KIGYT AT
Bl K N B AR A A e R A AP LT DL R TR 2 A
&, 2022, 31(1): 35-39.

RENL, BB, BRI, S 2R A B AR
I LV 25 T 20 e Dk P 3 A 78 S8R B S o TR 3R o3 i [T
I AU 2 A A, 2018, 27(11): 1079-1084.

XIow, g B XIKRE, A EATIS T PTAVRIT )
bk PSR A R WO 1 23 A [0 ). R BR 2, 2021, 50
(3): 436-439.

TR, M TSN 4 BREEY ARG YT BT A A S
ik PR B 2 (I PRI 28 B SR A AR TR T LA [T ). AR
WEFE 5 B AE R . 2023, 7(7): 188-190.

BORES, OW U, XUEEWE, S OBASI R TARERENNI
B BUE AR 2l i Uk P 92 9 78 R 8 W B 5 ) R R
SEpLI]. IR EE % AR, 2017, 24(SD): 16,

WL, BOLA, TRE . 5. S ko 2 im 8 55 1 iy

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[37]

WrsE gL ] E g4, 2022, 21(11) . 823-826.
Uchida M, Tanikawa M, Nishikawa Y, et al. Endo-
scope-controlled high frontal approach for dural arterio-
venous fistula in anterior cranial Fossa[]J]. World Neu-
rosurg, 2023, 175: ed21-e427.

Kao T C, Hsiech HC, YuS Y, et al. Long-term effica-
cy and risk factors of balloon-assisted maturation for ra-
dial-cephalic arteriovenous fistula with small-caliber
veins[J]. Hemodial Int, 2023, 27(3): 241-248.

Mo A, BRI, S, SF. AERRME DK E AT H
Bk S 505 Bl K 9 e Ui O R LT b A8 B U
ik, 2022, (1) 9-14.

Luo M T, He M, Wu C. Tentorial dural arteriovenous
fistula with perimedullary draining[J]. Asian J Surg,
2023, 46(2): 1071-1072.

Franco R P, Chula D C, Alcantara M T, et al. Salvage
of thrombosed arteriovenous fistulae of patients on he-
modialysis: report on the experience of a Brazilian center
[J1. J Bras Nefrol, 2018, 40(4): 351-359.

Yakut K, Varan B, Ozkan M. A rare cause of cyanosis
in newborns: arteriovenous fistula between the right
pulmonary artery and the left atrium and its treatment
[J]. Cardiol Young, 2018, 28(4): 605-607.

PbEE. BR =R B D ARSI IR E
#H PTA FARBITRCR Kz m FH R ] o EBE 2=,
2023, 20(8): 151-155.

B R, R PCERGEY K i BUB AR (PT AR YT I3 35 Hr
BE KN ERENAKETFNL]. RRES,
2023, 8(14): 116-119.

PR, BV, 284, & @S5S T REE Rk
A PTATE AVFE 1A R i B2 (T, R BE 24
2022, 51(12): 2051-2054.

o%k, B B, E W, S AR EkN R R
AR 25 T N R A T 5K I BUE R R W) 9 1% B (8] 1Y) 52
ma A LT A 5 N LA S RF 2R, 2023, 9(5) .
531-535.

Queeley G L, Campbell E S, Ali A A. Assessing the
level of patient-specific treatment recommendations in
clinical practice guidelines for hemodialysis vascular ac-
cess in the United States[J]. Am Health Drug Benefits,
2018, 11(5): 223-230.

[dcAs B8 2023-12-21 |



