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Arterio-ureteral Fistula — a Systematic Review
D. Bergqvist*', H. Pirsson' and A. Sherif?
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Objective: to review published reports on arterio-ureteral fistula.

Method: literature search.

Results: eighty cases were identified. Primary fistulas were mainly seen in combination with aortoiliac aneurysmal
disease. Secondary fistulas were seen after pelvic cancer surgery, often with radiation, fibrosis and ureteral stenting or
after vascular surgery with synthetic grafting. The dominating symptom is massive haematuria, often with circulatory
impairment. The clue to a rapid and correct diagnosis is a high degree of suspicion. Most frequently diagnosis has been
obtained through angiography or pyelography. When there is a ureteral stent manipulation it will often provoke bleeding
and lead to diagnosis. The fistula must be excluded and a vascular reconstruction made. Most frequently this has been
obtained through occlusion of the fistula and an extra-anatomic reconstruction (femoro-femoral crossover). Recently stent-
grafting has been successfully used but follow-up is short.

Conclusion: arterio-ureteral fistula is rare and should be suspected in patients with complicated pelvic surgery and

massive haematuria, especially where rigid ureteral stents have been placed.
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Introduction

A rare but nonetheless important cause of recurrent
gross haematuria is a fistula from an artery into the
urinary outflow tract. The condition is difficult to
diagnose and the morbidity and mortality high. One
important prerequisite for a better prognosis is to be
aware of the condition. The aim of this review, there-
fore, is to summarise present knowledge.

Method

The literature was searched through Medline and
through references in previous publications. Except
for two Italian, four Spanish and five Japanese papers
the literature has been scrutinized and the review is
based on this collective experience. A patient reported
by Hodges' referred to in several later publications
seems to be ureteral obstruction by an aneurysm and
not a regular fistula with bleeding into the ureter.
Although stated in the title nothing in the case report
indicates the presence of an anterioureteral fistula in
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the patient described.” Post-traumatic cases have been
excluded.”® One patient with a fistula between the
iliac vein and the ureter has been described,® but is
not discussed further here. Eighty cases have been
reported.

Etiology and Pathogenesis

Arterio-ureteral fistula can be classified into primary
(15%) and secondary (85%) to treatment procedures.
There were 45 female and 35 male patients, of median
age 58 years (range 18-83 years). Three cases occurring
during pregnancy will be discussed separately.””

Primary fistula

Of the ten primary fistulae, nine have been caused by
an aortoiliac aneurysm."*"® The patient without an
aneurysm had an arteriovenous malformation.”
Three aneurysm patients also had previous pelvic
surgery,'>'*"® but the report points to a primary fistula.
One case was a classical aneurysm rupture with shock
and haematuria. Peroperatively an internal iliac an-
eurysm rupture was found, extending into the ureter."
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Table 1. Operations with secondary arterioureteral fistulas.

No of

patients
Pelvic surgery with radiation 42
Vascular reconstructive surgery 18
Other pelvic procedures 6
Surgery for stenosis of ureteropelvic junction 1
Transplantation 1

Secondary fistula

The majority of fistulas are secondary (Table 1), mainly
to radiation and extensive surgery for urological or
gynaecological cancer. The delay between surgery and
haematuria was a median of 2 years (2 months to 30
years) for the patients with malignant disease and 10
years (3 months to 25 years) for the patient with
previous vascular surgery, all of whom had been re-
constructed with a synthetic graft. Most patients had a
complicated course during or after the first procedure.
Many cases had outflow obstruction causing hydro-
nephrosis with need for ureteral catheters and stents,
often with frequent changes (70%) or reoperations.
Ureteral necrosis may predispose to development of
a catheter fistula.® Repeated dilatations of ureteral
strictures had been performed in many of the patients
in combination with catheterisation and stenting.
Twenty-nine patients (42%) had various types of urin-
ary diversion. In one patient the fistula was seen
between a graft artery aneurysm and the native ureter
after kidney transplantation.”

Fistula during pregnancy

All three cases date from some time ago and all patients
had demonstrated a massive urinary tract infection
with septic complications. Two of them had had
ureteral catheterisation, and all three demonstrated
massive urinary haemorrhage. Two patients bled to
death and the third died of septic complications. In
none of them had the fistula been suspected pre-
mortem.

Symptoms and Signs

The dominating symptom is gross haematuria, which
was seen in all patients. It can be intermittent and
during periods of haematuria, the bleeding may be
massive with hypotension and even shock. In one
patient the haematuria started during heparinisation
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for treatment of deep venous thrombosis.” Haematuria
was occasionally combined with abdominal or flank
pain. A few patients had symptoms of urinary tract
infection and presumed pyelonephritis. In patients
with a stent or catheter, bleeding may have been
provoked or exaggerated while changing the stent/
catheter.”

Investigations

Often the diagnosis was not considered, which may
lead to repeated negative investigations and diagnostic
delay.

Cystoscopy can localise the bleeding to one of the
ureteral orifices, and if there is a ureteral catheter or
stent, extraction may provoke bleeding. If orificial
bleeding is pulsating a arterio-ureteral fistula is likely.
Massive bleeding from the ureter at cystoscopy can
temporarily be blocked with a balloon catheter.**°

Angiography usually is negative but it is important
to obtain oblique projections in order to better identify
small pseudoaneurysms, which otherwise can be over-
looked. On rare occasions extravasation of blood may
be demonstrated. The fistula may also be seen but this
is exceptional.”™ In patients with a ureteral stent,
visualization of the fistula may be provoked by stent
removal®** or by moving the catheter back and
forth.*

CT of the abdomen and pelvis is usually negative
or non-specific and the bleeding is only rarely seen. If
contrast is used the fistula may be visualised.”” The
non-specific findings include the presence of a pseudo-
aneurysm, signs of graft infection or hydronephrosis-
ureter.

In some cases a retrograde pyelography has been of
diagnostic value. Some authors have reported contrast
around the vascular graft which may be considered
an indirect but strong sign®**' and occasionally direct
visualization of the fistula has been reported.**

In many cases the bleeding has been extensive
enough to warrant emergency surgical exploration and
the arterio-ureteral fistula has been diagnosed on the
operation table.'>?#4>6!

In four cases diagnosis was made first at aut-
Opsy.12'29'62'63

Treatment

In situations with massive and life-threatening bleed-
ing without a correct diagnosis of an arterio-ureteral
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Table 2. Treatment options used for arterial lesion in case of
arterioureteral fistula.

Open procedures

Local reconstruction (arteriorrhaphy, patch closure, interposition
graft, bypass)

Ligature with or without extra-anatomic reconstruction

Ligature of the internal iliac artery

Autotransplantation

Endovascular procedures

Embolisation of the internal iliac artery and a polar renal artery
Embolisation with or without extraanatomic reconstruction
Graft covered stent

fistula, most patients have been treated with nephro-
ureterectomy. Obviously the source of bleeding is not
removed if only a nephrectomy is done and in such
cases a secondary ureterectomy may be necessary
before adequate haemostasis is obtained.”*'*%

The treatment plan must deal both with the arterial
lesion and the urinary outflow and a report will follow
regarding the treatment options used. One problem
with the evaluation of different treatments is that the
follow-up to short or poorly documented.

Either a nephrectomy was performed or equally
often an attempt to reconstruct the ureter or per-
forming a ureterostomy. There are some patients where
a pyelonephrostomy was performed*”**® and in a
couple of cases the ureter was simply ligated.***

The various arterial treatment procedures used in
case of arterio-ureteral fistula are summarised in Table
2. In two reports it is not indicated how the arterial
lesion was handled.**** Surgical exploration and a local
reconstruction with just closure of the defect or using
a patch or a graft has dominated but in a few cases
closure of the artery or removal of an earlier graft
without reconstruction has been performed with only
mild symptoms of ischaemia.****® A local re-
construction has sometimes been covered with
omental tissue.*"> Local ligation and extra-anatomic
reconstruction (most often a femoro-femoral cross-
over bypass) seem to be a logical procedure because
of the potential risk for an infection as there has been
a contact with the urinary tract. In a few patients the
fistula has emanated from the internal iliac artery and
in these cases simple ligation has been performed. In
one patient the nephrectomised kidney was auto-
transplanted.”

In recent years there has been an increasing use of
endovascular procedures such as embolisation of the
internal iliac artery,’**¥” embolisation of a rare case
with fistula from a polar renal artery to the ureter,”
embolisation or permanent balloon occlusion of the
common/external iliac system in combination with a
femoro-femoral cross-over bypass®***%% or the use
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of a graft covered stent.*”*%% However, a recurrence
also may be a problem with the latter treatment.”

Results

Of the 57 patients treated interventionally seven died
during the first postoperative month (procedure mor-
tality 12%). Before 1980 the mortality was 60% and
after 1980 7.1%. A correct pre-operative diagnosis is
of great importance. Of those 41 operated on with a
diagnosis of or a strong suspicion of a fistula the
mortality was zero. Of those 18 where diagnosis be-
came clear at surgery seven (39%) died. In 22 cases
there is no follow-up defined. Of the remaining, eleven
died at a median of 6 months postoperatively (range
2-11 months), the majority from their underlying
malignancy or infectious complications. The median
follow-up time of the survivors was 10 months (range
1-54). In all patients, during their follow-up, the haem-
aturia ceased.

Comments

Arterio-ureteral fistulation is rare, especially primary
cases which are seen almost exclusively as a com-
plication to aortoiliac aneurysmal disease. The sec-
ondary or iatrogenic fistulas, after various types of
pelvic interventions, have increased rather rapidly in
frequency, probably as a consequence of an increased
number of vascular reconstructions and more ad-
vanced and extensive treatments for pelvic malig-
nancies. An increasing use of indwelling rigid ureteral
catheters and stents as well as urinary tract di-
versionary procedures also contributes. One type of
fistula has disappeared, the ones seen during preg-
nancy with pyelonephritic obstructed kidneys. Flexible
catheters and antibiotic treatment seem to have pre-
vented this catastrophic complication.

In the majority of patients, the anatomic localisation
of the fistulas has been at the arterial crossing in the
pelvic rim, that is between the ureter and the common
iliac artery. In one case the fistula has gone to the
bladder.”” A few have engaged the internal iliac artery
and in one case a polar renal artery after Acusise
endopyelotomy.”

There are several situations with a risk for arterio-
ureteral fistula development:

e prolonged use of ureteral stents or catheters, espe-
cially rigid ones;
e a ureteral stump after nephrectomy;
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e vascular reconstructive surgery, especially with ana-
stomosis or pseudoaneurysm in the pelvis;

e radiation therapy, although only in combination
with surgery;

e surgery for malignant diseases, especially uterine
cancer or transitional cell cancer of the bladder;

e ureterolithotomy complicated with a urinary leak-
age;

e rigid drainage tubes placed towards the uretero-
arterial crossing.

The pathophysiology is not clear in all details but
the inflammatory reaction caused by surgery, radiation
and/or urinary leakage may cause a relative fixation
of the ureter to the artery or a vascular graft with
repeated pulsatile trauma. Both a synthetic vascular
graft and a rigid ureteral stent may increase the risk
for pressure necrosis. In some patients the ureter is
incorporated into fibrotic perigraft tissue causing
ureteral obstruction with a hydroureter and sometimes
ureteral fistulas.*”'” The ureter may be rather thin-
walled. Many of the conditions with risk for an arterio-
ureteral fistula have as a common denominator isch-
aemia of the ureter (pressure, necrosis, surgical
mobilisation, radiation, chronic infection, fibrosis). Me-
ticulous surgical technique to preseve ureteral vascular
supply is therefore important.

The main symptom is haematuria, often intermittent,
and after a varying number of bleedings a massive
life-threatening bleeding might occur, which also in
fact may be fatal, before diagnosis and treatment. The
reason why some patients experience pain is probably
due to clot formation within the renal pelvis and
ureter.” The initial small bleedings may be compared
with herald bleedings seen in patients with ar-
teriointestinal fistula.”*”” During quiescent periods, a
clot occludes the communication between the artery
and the ureter and intestine respectively. After de-
generation by proteolytic enzymes the bleeding will
recur.

Because of the rare occurrence, diagnosis is difficult
and in patients with gross haematuria a high index of
suspicion is therefore important and the possibility
must be considered in the differential diagnostic think-
ing. A preoperative diagnosis is of great importance
to decrease mortality.

Unfortunately there are no certain diagnostic
methods. Especially in patients with synthetic grafts
they may be seen bathing in contrast at retrograde
pyelography. To be seen at angiography there must
be a certain amount of bleeding. In patients with a
ureteral catheter or stent, bleeding may be provoked
by movement or extraction of a balloon catheter. If
this is to be tried there must be the possibility to block
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the haemorrhage by a balloon catheter and there must
also be a vascular surgical backup. When the suspicion
has been brought up it is important to be diagnostically
aggressive preoperatively.

What type of arterial reconstruction should be used
depends on whether there is an infection or not. This
is, however, difficult to exclude with a fistulation
to the urinary system. To be on the safe side an
extraanatomic reconstruction is therefore probably cor-
rect whether the fistula is closed by an open procedure
or through endovascular embolisation (coil springs,
detachable balloons etc). In a few patients en-
dovascular graft covered stents have been used which
is an attractive treatment option in the short run
but follow-up time is still very short. Late infectious
complications might occur. There is also a risk for
refistulation. Only few cases treated in this way has
been reported and with short-term follow-ups.

One problem with the majority of publications is
the poor routine for reporting results, another is the
rather short follow-ups in those who are followed.
The haematuria has been effectively stopped with
all treatment options but the prize has been a high
postoperative morbidity and mortality although it has
decreased considerably during the two last decades.
Without treatment, however, the mortality is 100%.

To avoid the complication, chronic treatment with
rigid ureteral catheters and stents should be avoided,
especially in patients with previous pelvic irradiation.
When performing aortofemoral reconstructions with
synthetic grafts the tunnelling procedure should aim
at placing the ureter in front of the graft to avoid
compression of it between the native artery and the
graft.

In conclusion, arterio-ureteral fistula is a challenging
complication where resources should be optimised
with a close cooperation between the vascular surgeon,
interventional radiologist and urologist.

Acknowledgement

Swedish Medical Research Council 00759.

References

1 Hopges C. Iliac artery-ureteral fistula. Urologist’s cor-
responcence. Club Newsletter. July 27, 1959.

2 SuucksmITH HS. Duodenal, sigmoid, and ureterc fistulas re-
sulting from aorto-iliac grafts or endarterectomy. Br | Surg 1968;
55: 402-403.

3 Rous SN, ANDRONACO JT. Post-traumatic aneurysm of the iliac
artery with rupture directly into bladder: a case report and

review of the literature. | Urol 1972; 108: 722-723.



Arterio-ureteral Fistula - a Systematic Review

4 Di1Costanzo GA, Karman PG, TRACHTENBERG J. Erosion of the
ureter by ileofemoral arterial prosthesis. | Vasc Surg 1988; 8:
190-192.

5 DANG C, SULLIVAN MJ. Traumatic arterio-ureteral fistula: “hem-
aturia” without urine. | Trauma 1975; 15: 361-362.

6 TeutoN ME, VINER NA, ZuckERMAN HL, BUTLER DL. Ureteroiliac
vein fistula associated with a polyethylene indwelling ureteral
stent. ] Urol 1987; 137: 975-976.

7 HaMER H. Fatal ureteral hemorrhage due to erosion into the iliac
artery. Trans Amer Ass Geritourinary Surgery 1939; 32: 177-183.

8 TayLor W, REINHARDT H. Mycotic aneurysm of common iliac
artery with rupture into right ureter. | Urol 1939; 42: 21-26.

9 DavipsoN O, SmiTH R. Uretero-arterial fistula. | Urol 1938; 42:
257-262.

10 BoparLk A, LevoT E, ScHUT A, VINCENT J-P, LAGNEAU P. Un cas
de fistule artério-urétérale. | d’Urologie 1990; 96: 55-59.

11 Roye V, Soromayor H, GArRcia M, Tanayo T, TEmPLIN R. Eine
Spontanfistel zwischen einen Aneurysm der A. iliaca und dem
rechten ureter — eine Kasuistik. Z Urol U Nephrol 1982; 75: 43-46.

12 DERVANIAN P, CASTAIGNE D, TRAVAGLI JP et al. Arterioureteral
fistula after extended resection of pelvic tumors: report of three
cases and review of the literature. Ann Vasc Surg 1992; 6: 362-369.

13 MaHONEY PF, STePHEN ]JG. External iliac artery-ureteric fistula.
Br | Urol 1987; 60: 374.

14 GriME PD, WiLmMsHURST CC, CLYNE CA. Spontaneous iliac artery
aneurysm-ureteric fistula. Eur | Vasc Surg 1989; 3: 455-456.

15 RennNiIck JM, Link DP, PALMER JM. Spontaneous rupture of an
iliac artery aneurysm into a ureter: a case report and review of
the literature. | Urol 1976; 116: 111-113.

16 Suurtz ML, EwiNG DD, Lovert VF. Fistula between iliac an-
eurysm and distal stump of ureter with hematuria: a case report.
J Urol 1974; 112: 585-586.

17 THIRY AJ, STRUYVEN ], VAN DECASSEYE M. Spontaneous rupture
of right iliac arterial aneurysm into ureter. Urology 1980; 16:
101-103.

18 GIORDANENGO F, VANDONE PL, TRIMARCHI S, ZANTBONI N, MIANT
S. Ruptured aneurysm of the internal iliac artery. Panminerva
Med 1995; 37: 150-154.

19 SHARMA SK, Goswami AK, SHARMA GP, MarLakonpiaH GC,
Kuanna SK. Congenital iliac arteriovenous malformation: a
cause of massive hematuria and ureteral obstruction. | Urol 1988;
139(2): 355-356.

20 Levi N, SONKSEN JR, IVERSEN P, HELGSTRAND U. Rupture of an
iliac artery pseudo-aneurysm into a ureter. Eur | Vasc Endovasc
Surg 1999; 17: 264-265.

21 List A, CoLLiNs ], MacCorMICK M. Massive hemorrhage from
an arterioureteral fistula associated with chronic renal transplant
failure. | Urol 1990; 144: 1229-1230.

22 SextoN WJ, Routn WD, McCuLLoucu DL, BARE RL. Hypogastric
arterial-ureteral fistula. | Urol 1998; 159: 196-197.

23 HauseGGER K, SONNLEITNER J, Uccowrtzer M, KrLeiN GE,
PeTrITSCH P. [Iliac-ureteral fistula, a rare complication of ureteral
splinting]. Rofo Fortschr Geb Rontgenstr Neuen Bildgeb Verfahr
1996; 164: 525-526.

24 KeLLER FS, BARTON RE, RoutH WD, GrOss GM. Gross hematuria
in two patients with ureteral-ileal conduits and double-] stents.
] Vasc Interv Radiol 1990; 1: 69-77; discussion 77-79.

25 GELDER MS, ALVAREZ RD, PARTRIDGE EE. Ureteroarterial fistulae
in exenteration patients with indwelling ureteral stents. Gynecol
Oncol 1993; 50: 365-370.

26 SHERIF A, KARACAGIL S, MAGNUSSON A, NORLEN B-J, BERGQVIST
D. Endovascular approach to treat secondary arteriouretal fistula.
Two case reports. Manuscript.

27 Asaam EH, WaLsH M, ApisesHIAH M. An unusual case of
haematuria treated by endoluminal repair. Eur | Vasc Endovasc
Surg 1999; 17: 89-90.

28 NersoN HN, Friep FA. Iliac artery-ureteral fistula associated
with Gibbons’ catheter: a case report and review of the literature.
J Urol 1981; 125: 878-880.

29 VINEE P, HAUENSTEIN KH, NoLDGE G, TANYU OM, KATZENWADEL

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53
54

195

A. [Uretero-arterial fistula. A rare cause of massive hematuria].
J Urol 1992; 98: 165-166.

HauensTEIN K, VINEE P, TanYu MO, NoLbGe G. Angiographic
demonstration of a ureteroarterial fistula [letter]. AJR Am |
Roentgenol 1993; 161: 212.

QuiLLiN SP, Darcy MD, Picus D. Angiographic evaluation and
therapy of ureteroarterial fistulas. AJR Am | Roentgenol 1994; 162:
873-878.

WAGNER JR, D’AcosTiNO R, BABAYAN RK. Renal arterioureteral
hemorrhage: a complication of acucise endopyelotomy. Urology
1996; 48: 139-141.

KRENZIEN |, ZIMMERMANN HB, ScHoTT H. [Iliaco-ureteral fistula
and its treatment with a stent graft]. Chirurg 1998; 69: 977-980.
GaEILER EL, TefiLrt MV, TIGUERT R et al. Angiographic arterial
occlusion and extra-anatomical vascular bypass for the man-
agement of a ureteral-iliac fistula: case report and review of the
literature. Urol Int 1998; 61: 62—66.

VANDERSTEEN DR, SaxoN RR, Fucus E et al. Diagnosis and
management of ureteroiliac artery fistula: value of provocative
arteriography followed by common iliac artery embolization and
extraanatomic arterial bypass grafting [see comments]. | Urol
1997; 158(3 Pt 1): 754-758.

Kerns DB, Darcy MD, BaumManN DS, ALLEN BT. Autologous
vein-covered stent for the endovascular management of an iliac
artery-ureteral fistula: case report and review of the literature. |
Vasc Surg 1996; 24: 680-686.

Purro P, PEracHINO M, RiccroTTI G, ZiNTIcoLA N, PATRONE PE.
Ureteroarterial fistula: a case report. | Urol 1992; 148: 863-864.
ScHAPIRA HE, L1 R, GriBETZ M, WULFSOHN MA, BRENDLER
H. Ureteral injuries during vascular surgery. | Urol 1981; 125:
293-297.

WHEATLEY JK, ANsLEY JD, SmitH RBp, TRULOCK TS, CAMPBELL
D. Ureteroarterial fistula. Urology 1981; 18: 498-502.

ToorLiN E, Porrack HM, McLeaN GK, BANNER MP, WEIN A]J.
Ureteroarterial fistula: a case report. | Urol 1984; 132: 553-554.
BATTER S, McGOVERN F, CamBRIA R. Ureteroarterial fistula: case
report and review of the literature. Urology 1996; 48: 481-489.
Daurrar J, ProLLeTr H, CoNDAT P, GLANDDIER G, GIRAUD B. 2
cases of uretero-arterial fistula. | Urol 1985; 91: 457-461.

EBERLE ], UBERREITER S, JANETSCHEK G. Uretero-iliac fistula — a
rare cause of hematuria. Case report. Scand | Urol Nephrol 1992;
26: 307-309.

GiBBONS M, O’'DoNNELL S, LUKENS M, MEGLIN A, COSTABILE
RA. Treatment of a ureteroiliac artery fistula with an intraluminal
endovascular graft. ] Urol 1998; 159: 2083-2084.

ABALV,FGV, EscanDpoN A. Common iliac artery-ureteral fistula:
a case report and literature review. Arch Esp de Urol 1993; 46:
843-646.

Apawms P. Iliac artery-ureteral fistula developing after dilatation
and stent placement. Radiology 1984; 153: 647-648.

AHLBORN T, BIRKHOFF J, NowYGrROoD R. Common iliac artery-
ureteral fistula: case report and literature review. | Vasc Surg
1986; 3: 155-158.

Baum M, BaAum R, PLAINE L, BosNiak M. Computed tomography
in the diagnosis of fistula between the ureter and iliac artery. |
Comp Ass Tomography 1987; 11: 719-721.

BEARD ], SOMERVILLE P, WARD ], PERRY K, DEXTER H. Massive
haematuria due to an ilioureteric fistula. Brit | Urology 1986; 58:
332-343.

BEAUGIE J. Fistula between external iliac artery and ileal conduit.
Brit | Urology 1971; 43: 450-452.

BurLock A, ANDRIOLE G, NEUMAN N, Sicarp G. Renal au-
totransplantation in the management of a ureteroarterial fistula:
A case report and review of the literature. | Vasc Surg 1992; 15:
436-441.

Cass A, OpLaND M. Ureteroarterial fistula: case report and
review of literature. | Urology 1990; 143: 582-583.

CoweN R. Uretero-arterial fistula. ] Urology 1955; 73: 801-803.
GoLDBERG PL, HENDRY WE WHiTFiIELD HN, WickHAM JE. A
case of uretero-arterial fistula. Br | Urol 1982; 54: 196.

Eur | Vasc Endovasc Surg Vol 22, September 2001



196

55

56

57

58

59

60

61

62

63

64

65

66

67

Joost ], BarRTscu G, WEIMANN S, NEURER G. Ilioureteric fistula.
Br J Urol 1981; 53: 477.

Kar A, ANgwaro FF, JHUNJHUNWALA ]S. Ureteroarterial and
ureterosigmoid fistula associated with polyethylene indwelling
ureteral stents. | Urol 1984; 132: 755-757.

REINER R], ConwAY GF, THRELKELD R. Ureteroarterial fistula. |
Urol 1975; 113: 24-25.

SPARWASSER C, KUGLER A, GILBERT P et al. [Bilateral ureteroiliac
fistula coincident with radiotherapy and ureteral splint]. Urologe
A 1994; 33: 85-87.

WamprLER GB, McDoweLL DE, Rices OE, KanDzARrr SJ. Ileal
loop to iliac artery fistula: a report of 2 cases. | Urol 1992; 147:
679-680.

WaITMORE W. Fistole (Fistulas). Uretero-arterial fistula and
uretero-vaginal fistula:report of a case. Urologia 1954; 21: 184-191.
Zweers HM, van Drier ME, MensiNk HJ. Iliac artery-ureteral
fistula associated with an indwelling ureteral stent. Urol Int 1991;
46: 213-214.

Hormes M, HunG N, HUNTER M. Hematuria and death sec-
ondary to aortoureteric fistula. Urology 1998; 52: 720-722.
SHETTY SD, READ JR, NEWLING DW. Uretero-arterial fistula. Br |
Urol 1988; 62: 382-383.

DyYkE CM, FORTENBERRY F, KaTZ PG, SOBEL M. Arterial-ureteral
fistula: case study with review of published reports. Ann Vasc
Surg 1991; 5: 282-285.

SmitH RB. Ureteral common iliac artery fistula: a complication
of internal double-] ureteral stent. | Urol 1984; 132: 113.

Jarrr SZ, FARAH ], HOLLANDER ]B, DiokNo AC. Urographic and
computed tomographic demonstration of ureteroarterial fistula.
Urol Radiol 1987; 9: 47-49.

FreuEer DS, Crocca RG, NaAckMAN GB, S1EGEL RL, GRAHAM AM.
Endovascular management of ureteroarterial fistula. | Vasc Surg
1999; 30: 1146-1149.

Eur ] Vasc Endovasc Surg Vol 22, September 2001

68

69

70

71

72

73

74

75

76

77

D. Bergqvist et al.

SuuTzE WP, ScHOENVOGEL RC, JacoBsoN RM, TALKINGTON CM.
Intraoperative transvascular balloon catheter management for
arterioureteral fistula. Cardiovasc Surg 1993; 1: 731-733.

BrowN K, JEAN-CLAUDE ], RILLING W ef al. Arterioureteral fistula.
A report of two cases and a review of the literature. Vasc Surg
2000; 34: 437-445.

Nicita G, LuncgHI F, DILIGENTI LM et al. Arteriovesical fistula
after ureterolithotomy: a case report and review of the literature.
J Urol 1978; 120: 370-371.

SANT GR, HEANEY JA, PARKHURST EC, BLA1vAs JG. Obstructive
uropathy — a potentially serious complication of reconstructive
vascular surgery. | Urol 1983; 129: 16-22.

EGeBLAD K, BROCHNER-MORTENSEN ], KRARUP T, HOLSTEIN PE,
BartHOLDY NJ. Incidence of ureteral obstruction after aortic
grafting: a prospective analysis. Surgery 1988; 103: 411-414.
BErRGQVIST D, TAKOLANDER R. Ureteral obstruction as a com-
plication in aorto-iliac reconstructive surgery. Scand | Urol Nephrol
1983; 17: 391-393.

Brasco FJ, SaLapik JM. Ureteral obstruction and ureteral fistulas
after aortofemoral or aortoiliac bypass surgery. | Urol 1991; 145:
237-242.

ANDREASEN JJ, FAHRENKRUG L, MADSEN PV. Massive hematuria
due to iliac artery-ureteral fistula. Case report. Eur | Surg 1991;
157: 223-224.

BunT TJ. Synthetic vascular graft infections. II. Graft-enteric
erosions and graft-enteric fistulas. Surgery 1983; 94: 1-9.
BErGQVIST D, BjorkMAN H, BoLIN T ef al. Secondary aortoenteric
fistulae — changes from 1973 to 1993. Eur | Vasc Endovasc Surg
1996; 11: 425-428.

Accepted 13 May 2001



	Introduction
	Method
	Etiology and Pathogenesis
	Table 1.

	Symptoms and Signs
	Investigations
	Treatment
	Table 2.

	Results
	Comments
	References

