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Abstract

Arterio-ureteral fistula (AUF) is a rare but life-threatening complication following urological sur-
gery, especially after pelvic surgery, radiotherapy, or long-term indwelling ureteral catheterization.
Clinical manifestations include intermittent gross hematuria (97%~100%), which may progress to
massive hemorrhage and hypovolemic shock. Diagnosis is challenging and often delayed. This re-
view integrates recent systematic reviews and multiple case reports to summarize the epidemiology,
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risk factors, clinical features, imaging diagnosis, and treatment strategies of AUF, emphasizing the
importance of multidisciplinary collaboration and early intervention to improve clinical out-
comes.

Keywords

Arterio-Ureteral Fistula, Pseudoaneurysm, Robot-Assisted Laparoscopic Radical Cystectomy,
Endovascular Treatment, Diagnostic Progress, Systematic Review

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

K - i PR (AUR) 2 WA FR AMREA 5 57 WLAELEAT S0 XU (A R, JEHAE R 2 TR U
YT BRI B RE SOOR . ORI R 2, InARRILFGEE, 2Bk 2 B A Ra. HArw
TG —WEITHRR, IRIRAC 2 MOl MR SR . AUF —BRAE, BRI T, SRRk, AE
FERGERIR AUF [IRPLE IRRRIL. Wik S ritie, IR & 5o R srid 8ol 5B,
] 73278 A

2. RIFHLHIE ek E =

AUF 24Kk TUTmRARE, A AEFARUWREERERIIGA. FEUBRASE). KW ER
PRAESCHL . BIREOT « TGP R s (LA RE 45 B R A PR 2 R L) LA R I A s s . AR BB vl
UM B Bl £F4EML, SRR ES R . SR S A 2 MRE . K S5t S, K&
TR T . SCHRIRIE, 29 38%I11 AUF i {51l £ Bl & 2 Bk B 1 s ki, L Hh 8% S Bl ks o i L (47.7%)
HURBEAN IR (19.6%) FIHE A Bk (15.7%) [1]. F WA EFERESNIK2] #% N ShIkis B4R 3] 5. 4%
RVE AUF 5 85%, 5 @i g R ST A% iRV AUF 7 15%, 2235 T I A 5 R AT PR
BB kIR [4] [5] - K 1 BE B (% RS S 28 5| A2 I8 P 2 0 AN B ik e S8 3N 2 TE B AU R DG BB [6]-[8]
i 22— T4 [ o) 5 A R, AUF B THE RO 2 3.5 B4R, HRMHR T Re k. AT B f
WHRIM IR, 91%R I st oA KR MR, 9% IR & PES: T IfbR . f & DL SR A R S 3l ik (73%)
FFEZ T A M9 -

3. ImPRIRI

SRS IR g [ B PR 1ML JR (97%~100%), JU HLAE 4 R & S AR SE 4 iy 52 O DL (15 19.1%) . £ 31.5%1H)
BEFHN CHIESR A E, BRI AEEERT[L]. HAER R (14.9%). 7X1M0(18.7%)%5 . H
FREAR AV ERE B, H SEGSWIER, FETHERAT 2.2~2.4 UG A B A BERZ [3]. D Bom Bl AT £ BN
THACTE M (A ERBhIK - S RE - S5 1) [A]E8055 SRR H I (W B ] 30 kR ) [7]. (a2,
AUF [AIIRFR I AT BN EE IR, Bl 3k R S MR I, JEHAE 248 290 23 Hh 2 i R HE[6]
Hoy BB AT LIRS . R BRI YR IR[5]. & AUF & 3F CEAERIRIIRE - 45 sl R - B
P, I AT BRI R N A B TE R 2SR N I IEFE ALY, SR MORSE s A, L
RAREFE[10].

DOI: 10.12677/acm.2026.162388 260 Il R 125 23k i


https://doi.org/10.12677/acm.2026.162388
http://creativecommons.org/licenses/by/4.0/

Westois %

4. RBERE

CT Mg iafh: RYIPIMEMEEFE, v BaBEWahlioE. . RIS, BHRKSEREIER . H
FAZ BRI Z A 37.6%, PRI AT BE A I B el S 40387 I 48 P o SCR i 8 L URRMEAE 42% %8 55.5% 2 [1],
Xt 1 S R 5 Bh ik i DI BN B S [11]-[13].

MAEER: NeWEArdE, 2WiHMEIE 66.3%. A 7ESW RN 3T NI6TT, A& Miish %A e
BHEIE . TR MG A, TRA B MEME SR (B AR IR S 4R s B o X 3 AT ML
PRI FEAT), KBS BB R, (EAAE R AROR R L AR, 75 ML 5 S A PR AL 4 I T3 N AT
[5][13][14]. —TURGiLEid BoR, M EMAE 79.6% K S5 FdkiT, Hr 66.3%X 2 WG #Bh[15]. T
M I8 52 AT S FE PR SE AU B ERSE, SRHSRK S22 e 50 R SCAR IR AL L PR O, 2 —
Pz &G W%, B RS HRAR[16]

AT F2 38 5« A6 B 23 LA 36 5 B MEAELATY o P R B AU B 00 N B S R A8, BH R 4 73.9%.
AT R HBURIEZ) N 52% [12].

BPRE T AR B S (R PH I % (88.2%), {H AW REIR RO, — A N k.

5 P 5 5 B 7« AT T A0 s A H I R B RRK o BB B B 12 W AU (1 BB 1R 1ER(Z) 2%0~40.58%),
R B T WS B PR 1 B B0 I

Wk AUF S Wil Bk, seBesm s a meite. —Iixt 445 685 1 RS LR SR,
WL TP B E R T 2.4 WHRE, MG CT M4T 5 53 5 M BUBPE 4 51 59.83%.47.01%
N 47.75%. Fk, BIESAR S, 0T EA J 8 £ 5 PR A R R B R, A = B MR Bk AUF. 78
BRI Eh, FARFERZ 2B 2677 FB[13].

5. J&Tr
WBITRIR B = AN EE A AR R R ARG BT T R EEASEILE NIRTT . T
FARMBEALF AR,

5.1. MERETT
H Al 2o — 297 7 20( 5 64.3%), JUHEH FImsh ¥ AR ergs . TR

5.1.1. BIEXEEN

e (5 L8 YA 9T 1 86.1%), TP BHEE 1. 3 — AR BRFES 7 078 I8 3 42 (41 GORE VIABAHN
VBX) m i B/ FAR & Ra (i 7R) BN, 8 M8 28 0 I AChE, JCFLIE F T =l B i R & ) &
F[7] [16]. SCHME AR iy, Aol sl fe AR ar i i . BREEY Tk SN IS SR (W ADVANTA™)
ROKERA, Refs S8 AF MR B R I S IR, J2 Y697 AUF B —Fh e 2 30 1%

5.1.2. BhfKkIEEAR
3 A F RN BB A IR B, R N SR 512 AUF [17]. 5 28 5% #5 2 8% 21 2h fik
F) AUF, 055 B #2518 W AME ik, R ATRE S BOT B Hi i 75 44 iz & 2 [5].

5.1.3. Bk&iATT

VRN A A P Bl R 2 DAY Y TR R o S RS R A, T [ B AT R AR E (1
15 FH 56058 Pl S 2L e ) DA B DR B i o TULAET PAYAR T I R BR AR B . DU, JRRECRIFSBK iR, B T
BRI 55 8% T, 65 1 FH 993 175 AN AR B T8O AR IR v [ £ 3 [ 18] o = ZEFH M R A A e e XU
B ZHERE R P IR Oy R E . RJEHTERL 18.3%, FEFEKENE K (62.8%)5&G. KA

DOI: 10.12677/acm.2026.162388 261 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162388

Wi %

VIR, SCRA MARTE BN R Ak P2 AT RE A AR IR AOE . — JUEE XS 8 i) J 3 (g [l PR 7T s, i
ENVRYT IR T BT B R L, R AZREYT 987 K, 3 B E ML R (P 6.3 AN H), Hh 2 il
2 0 FARWIT9]. 75— TN 10 9] AUF (T SO IESE 1 ERSEY K aUE RSO N 2 2k, T PR
B, TEIFRE, 30 RILT-HRNZE, HAkEV 6 4~ [16].

5.2. FFIRFR

T IR IT ORI SRR TR A SRR AR 25 R S B SR (1 29.8%) . R
FRE Bz M8 (BB hk s LA I - Ik 58 R) . M IRE S VIRV & F iR E D]
BRARZE[14]. HFIRTRICTFRE G (11.4%), JCHAEREAT A 2 FARBUS0T L 835 oh, AL L 4 A
R 5, BAERAE[L7]. SR80, RGBSR EUILE WY BRI OU N, TR AR 2 2

.
5.3. FhERIMNREATT

BDMEH(1.3%), FEQIEHIRERERS FGEER, EH T 5 IhEe Ok kB0 2 L& T
AR EE[20].

5.4. afrEB5EwME

BEE N NFARIEE, M8 WiGIT HPLEE BT, 208 AUF IEZNRIT e FFRFEARIET R m
(11.4%), I RIBITIET:ZREBARA.7%), (ARG HTIEL 18.3%, FEJFHAE K (62.8%) 5K, K
WIBEDT (B 1 E)EREE, RERLZKREERE 14EHN. Van den Bergh 25 A R G45R K I, #5210
BN SCEER AT I R O AR OCAE T, (EE A e R I S AR AR B R MR IR . SRR TR O
1980 4FH M) 66% % ZAT 41 13% A A7, ELVAK T HORE W47 & #RN LA P ¥Ry 7 I [21] . faf 22 IRIF 5
IR, AUF RERMEIETI LN 6%, (HUERET-Z mik 45%, FE5 EE G I MR R LS50 5 FL il
A K9]

FWIRIE: M NIRIT AUF J5, A5 R A SRR TE i 4k R PRSI IR - Bk - IEERImTRE, 1X
SRR T YRTT i T S U e I BR 2 2p e ) (R FRF o 45 1) R R [22]

6. ST iz EEIN

BT RG5E, EWLLFIRKRERE:

1) G IR — 1 1% CT SR 4 (8 IR 3) 11 284 5E) .

2) CT PH 1 5k i FE M58 — 7 BT I 3 B (4% 138 IR 9T)

3) MR MR = B IR GE—~ 5 e “WORVEM G (T4 0 TS5 g .

4) 2 5~k B MU A I SR TT (3 TE & 1 R .

5) VBIT RIS A I GBI S0 — B P I AR (g B 40 L IV 25L& 55 B R) B S TR

6) i — KB, IS @yt BT R KK

W ISR — B SRR IR Al TR . AT HAA S “ =B (KRB ERRE 28 CIUC. #E
FAR L HPS. ZEE 0T 2 HRT)R B, BE CT MBI, N m B REBE AUF, JE7 B EAT 30k v
MR . EHORVEME G R, RS FAEAT I YR IT eSS, RONERERTRE S R K L. T
MPEN ) F AR EE, NERITERRE, R)5 %84T CT M 1E S A/BUE B M & 1E#2[23]. 12
WrFVEYT AUF 22 2R A G RN, A NGB, I SR I R % A 1E[24]

DOI: 10.12677/acm.2026.162388 262 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162388

BRI 5

7. &t

AUF B85, EEA mBe RS, m RS e B AL FIIU a6 R R (G TR BT KIS0 49).
XHRIERPE I PR R KA . AR A E . 2 RIMERIRIMEE, ISR A ATBURD IR mi2 5
T IR . S IR RG] PR OO B ik, HAER BRGSOk 5 2R, Jf
IR . A AR BRI R RIE C RO E L, (HAE A R BB S KU A8 v S A R
PERAEOLT, A SCIRAT REIN R e . B R MR R ERAE, IR HE e S T HUXR: . 1697 BT RAR
PR G, PR SCIAE ARG B AL, S BH AT FARME . Buoh, M8 W7 w1
SO AL SRR, IR KRBT . TR WG AT BRI JEH A IR B
PGS, e R BOE T-BL[25]. AR 2 BIHETERT 7 LU BRI IRES T 16 1, JFOCTER AL S48
BHSECG 1R TT SRS T 2. BEAh, $ETH D145 2 0 BV AT e % (it v -t 1y 4 i A8 T e Bh 1
RGN FRARSE . I PREEAE RIS /R AUR B8, 78 B AR O R R 22 11 £t 3T PR I
GRS PR AT R VR GE, AT S S AT R i 30

oM
RS 5 AR N S A
S5 3k

[1] Nara, T., Numakura, K., Furihata, K., Kikuchi, A., Sato, H., Kobayashi, M., et al. (2024) Arterio-Ureteral Fistula from
a Pseudoaneurysm of the Right Common lliac Artery after Robot-Assisted Laparoscopic Radical Cystectomy: A Case
Report. Asian Journal of Endoscopic Surgery, 17, e13348. https://doi.org/10.1111/ases.13348

[2] Chen,J.,, Wang, J., Zheng, Q., Sun, Z., Li, J., Xu, Z., et al. (2021) Uretero-Lumbar Artery Fistula: A Case Report. World
Journal of Clinical Cases, 9, 10013-10017. https://doi.org/10.12998/wjcc.v9.i32.10013

[3] Honma, I., Takagi, Y., Shigyo, M., Sunaoshi, K., Inaoka, M. and Miyao, N. (2002) Massive Hematuria after Cystoscopy
in a Patient with an Internal Illiac Artery Aneurysm. International Journal of Urology, 9, 407-409.
https://doi.org/10.1046/j.1442-2042.2002.00485.x

[4] Seretis, K.G., Papas, T., Papaioannou, V., Giannakopoulos, N. and Lazaris, A.M. (2024) A Successful Endovascular
Treatment of Massive Hematuria Caused by Aorto-Ureteric Fistula: A Report of a Rare Case. Cureus, 16, €53215.
https://doi.org/10.7759/cureus.53215

[5] Patel, D., Kumar, A., Ranganath, P. and Contractor, S. (2014) Endovascular Treatment of Arterio-Ureteral Fistulae with
Covered Stents: Case Series and Review of the Literature. SAGE Open Medical Case Reports, 2.
https://doi.org/10.1177/2050313x14548094

[6] Ohta, R., Inoue, K. and Sano, C. (2022) Fatal Bleeding from a Common Iliac Arterio-Ureteral Fistula in an Older Patient.
Cureus, 14, €21578. https://doi.org/10.7759/cureus.21578

[71 Yoshioka, N., Takagi, K., Morita, Y., Kawase, M. and Morishima, I. (2020) Endovascular Treatment of Arterio-Ureteral
Fistula with New-Generation Balloon-Expandable Stent Graft Using a 7-French System. SAGE Open Medical Case
Reports, 8. https://doi.org/10.1177/2050313x20959219

[8] Haecker, T.S., Krebs, T.F., Allmen, R.V. and Haecker, F. (2024) Arterio-Ureteral Fistula as a Long-Term Complication
Following Retroperitoneal Presacral Ganglioneuroma Resection: Case Report in an Adolescent and Review of the Lit-
erature. European Journal of Pediatric Surgery Reports, 12, €95-e98. https://doi.org/10.1055/a-2496-5087

[9] Lock, T.M.T.W., Kamphorst, K., van den Bergh, R.C.N., Moll, F.L., de Vries, J.P.M., Lo, R.T.H., et al. (2022) Arterio-
ureteral Fistula: A Nationwide Cross-Sectional Questionnaire Analysis. World Journal of Urology, 40, 831-839.
https://doi.org/10.1007/s00345-021-03910-3

[10] ‘Yamazaki, H., Nakamura, T., Otsuki, Y., Tsuchiya, M., Hamano, T. and Adachi, H. (2019) Sudden Fatal Bleeding from
a Uretero-Arterial Fistula Combined with Pre-Existing Uretero-Colic and Uretero-Vaginal Fistulas 7 Years after a Cer-
vical Cancer Surgery: A Case Report. Surgical Case Reports, 5, Article No. 85.
https://doi.org/10.1186/s40792-019-0642-5

[11] Takahashi, Y., Hirai, H., Sasaki, Y., Shibata, T., Bito, Y. and Suehiro, S. (2009) Successful Surgical Treatment for
Rupture of an Iliac Artery Aneurysm into a Ureter. Annals of Vascular Diseases, 2, 58-61.

DOI: 10.12677/acm.2026.162388 263 Il R 125 23k i


https://doi.org/10.12677/acm.2026.162388
https://doi.org/10.1111/ases.13348
https://doi.org/10.12998/wjcc.v9.i32.10013
https://doi.org/10.1046/j.1442-2042.2002.00485.x
https://doi.org/10.7759/cureus.53215
https://doi.org/10.1177/2050313x14548094
https://doi.org/10.7759/cureus.21578
https://doi.org/10.1177/2050313x20959219
https://doi.org/10.1055/a-2496-5087
https://doi.org/10.1007/s00345-021-03910-3
https://doi.org/10.1186/s40792-019-0642-5

PRIRiK 5

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

https://doi.org/10.3400/avd.cr07016

Hildebrand, P., Schiedeck, T.H.K., Biirk, C., Franke, C., Jocham, D. and Bruch, H.P. (2004) Uretero-Iliac Artery Fistula:
A Rare Cause of Massive Hematuria. Scandinavian Journal of Urology and Nephrology, 38, 434-435.
https://doi.org/10.1080/00365590410015650

Surcel, C., Mirvald, C., Stoica, R., Cerempei, V., Heidegger, |., Labanaris, A., et al. (2022) Challenges in Diagnosis of
Uretero-Arterial Fistulas after Complex Pelvic Oncological Procedures—Single Center Experience and Review of the
Literature. Diagnostics, 12, Article No. 1832. https://doi.org/10.3390/diagnostics12081832

Tijunaitis, K., Mosenko, V. and Baltriinas, T. (2020) A Bleeding Uretero-Arterial Fistula: Open Repair After Unsuccess-
ful Endovascular Treatment. Vascular and Endovascular Surgery, 55, 171-176.
https://doi.org/10.1177/1538574420953964

Ebata, Y., Morisaki, K., Matsubara, Y., Kurose, S., Yoshino, S., Nakayama, K., et al. (2022) A Systematic Review of
Management of Ureteroarterial Fistula. Journal of Vascular Surgery, 76, 1417-1423.€5.
https://doi.org/10.1016/j.jvs.2022.05.015

Guntau, M., Hegele, A., Rheinheimer, S., Hofmann, R. and Mahnken, A.H. (2017) Balloon-Expandable Stent Graft for
Treating Uretero-lliac Artery Fistula. CardioVascular and Interventional Radiology, 40, 831-835.
https://doi.org/10.1007/s00270-017-1586-4

Pirvu, A. (2018) Uretero-Arterial Fistula Due to a Hypogastric Aneurysm. Arab Journal of Urology, 16, 257-259.
https://doi.org/10.1016/j.aju.2018.05.001

Kaneko, T., Sakamoto, A., Yamada, Y., Yamamoto, M., Kondo, H. and Nakagawa, T. (2020) Uretero-Arterial Fistula
Treated with Endovascular Stent Graft Following Multiple Interventions. 1JU Case Reports, 3, 275-277.
https://doi.org/10.1002/iju5.12216

Noh, S.Y., Shin, J.H., Yang, W.J., Chu, H.H., Park, S., Chen, C., et al. (2020) Arterioureteral Fistula: Overview of
Clinical Characteristics, Endovascular Management, and Outcomes. Minimally Invasive Therapy & Allied Technologies,
31, 197-205. https://doi.org/10.1080/13645706.2020.1782939

Mahlknecht, A., Bizzotto, L., Gamper, C. and Wieser, A. (2018) A Rare Complication of Ureteral Stenting: Case Report
of a Uretero-Arterial Fistula and Revision of the Literature. Archivio Italiano di Urologia e Andrologia, 90, 215-217.
https://doi.org/10.4081/aiua.2018.3.215

van den Bergh, R.C.N., Moll, F.L., de Vries, J.P.M., Yeung, K.K. and Lock, T.M.T.W. (2008) Arterio-Ureteral Fistula:
11 New Cases of a Wolf in Sheep’s Clothing. Journal of Urology, 179, 578-581.
https://doi.org/10.1016/j.juro.2007.09.087

Yang, H., Rios, R., Lombardi, J., Matthew Marella, D. and Seftel, A.D. (2017) Uretero-Arterio-Enteric Fistula Formation
and Stent Thrombosis after Endovascular Treatment of Ureteroarterial Fistula: A Case Report and Review of Literature.
Journal of Endourology Case Reports, 3, 173-175. https://doi.org/10.1089/cren.2017.0108

Prontera, P.P., Sciorio, C., De Cillis, A., Martinelli, E., Schiralli, F., Lattarulo, M., et al. (2023) Early Diagnosis and
Management of Arterio-Ureteral Fistulas: A Literature Review. Archivio Italiano di Urologia e Andrologia, 95, Article
No. 10928. https://doi.org/10.4081/aiua.2023.10928

Wagar, M., Mathias, S., Murali, V., Thurshy, H., Luscombe, C., James, R., et al. (2023) Arterio-Ureteral Fistula: A Rare
Elusive Cause of Significant Hematuria. Cureus, 15, e39989. https://doi.org/10.7759/cureus.39989

Kamphorst, K., Lock, T.M.T.W., van den Bergh, R.C.N., Moll, F.L., de Vries, J.P.M., Lo, R.T.H,, et al. (2022) Arterio-

Ureteral Fistula: Systematic Review of 445 Patients. Journal of Urology, 207, 35-43.
https://doi.org/10.1097/ju.0000000000002241

DOI: 10.12677/acm.2026.162388 264 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.162388
https://doi.org/10.3400/avd.cr07016
https://doi.org/10.1080/00365590410015650
https://doi.org/10.3390/diagnostics12081832
https://doi.org/10.1177/1538574420953964
https://doi.org/10.1016/j.jvs.2022.05.015
https://doi.org/10.1007/s00270-017-1586-4
https://doi.org/10.1016/j.aju.2018.05.001
https://doi.org/10.1002/iju5.12216
https://doi.org/10.1080/13645706.2020.1782939
https://doi.org/10.4081/aiua.2018.3.215
https://doi.org/10.1016/j.juro.2007.09.087
https://doi.org/10.1089/cren.2017.0108
https://doi.org/10.4081/aiua.2023.10928
https://doi.org/10.7759/cureus.39989
https://doi.org/10.1097/ju.0000000000002241

	动脉–输尿管瘘的诊疗进展
	摘  要
	关键词
	Progress in the Diagnosis and Treatment of Arterio‑Ureteral Fistula
	Abstract
	Keywords
	1. 引言
	2. 发病机制及危险因素
	3. 临床表现
	4. 影像学检查
	5. 治疗
	5.1. 血管内治疗
	5.1.1. 覆膜支架植入
	5.1.2. 动脉栓塞术
	5.1.3. 联合治疗

	5.2. 开放手术
	5.3. 泌尿外科治疗
	5.4. 治疗趋势与预后

	6. 诊疗流程图建议
	7. 结论
	致  谢
	参考文献

