A multidisciplinary case of ureteroiliac fistula after

radical cystectomy
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ABSTRACT

Ureteroiliac fistula is a rare complication associated with ureteral stenting and iliac artery reconstruction and can lead to
life-threatening hemorrhage. We report a case of acute bleeding from a ureteroiliac fistula in an 89-year-old man with
bladder cancer who had undergone pelvic radiation, radical cystectomy, and ileal conduit complicated by ureteral
strictures requiring routine stent exchanges. Multidisciplinary diagnostic therapies revealed the fistula, which was treated
with hypogastric artery coiling and covered stent placement. No further bleeding issues had resulted from the fistula
at 11 months of follow-up. The presence of a ureteroiliac fistula should be considered in any patient with a similar

history. (J Vasc Surg Cases Innov Tech 2022:8:53-6.)
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Ureteroiliac fistula (UIF) is a relatively rare clinical entity
related to long-term ureteral stenting in patients with a
history of pelvic radiation therapy and/or extensive pel-
vic vascular and/or oncologic surgery.”” It often occur
from chronic erosion between a continuously pulsating
artery and a stented ureter, triggering a local inflamma-
tory response and eventual necrosis at the ureteroiliac
passage.”*> The occurrence of unexplained gross he-
maturia with variable clot passage and flank pain in a
patient with a history of pelvic surgery, a chronic ure-
teral stent, and/or history of pelvic radiotherapy is highly
suspicious for a UIF.>® A number of case reports and sys-
tematic reviews have suggested a comprehensive clin-
ical evaluation and detailed treatment algorithms in
the proper diagnosis and treatment of UIF, with endo-
vascular approaches leading toward more favorable
outcomes.>° "

We present the occurrence of a UIF in an 89-year-old
man with a history of bladder cancer managed with
radical cystectomy and chemoradiotherapy complicated
by ureteral strictures that had required routine ureteral
stent exchanges. We have also discussed the proper
diagnosis and treatment of these lesions. The patient
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provided written informed consent for the report of his
case and imaging studies.

CASE REPORT

An 89-year-old man with a history of bladder cancer and che-
moradiotherapy and recurrence of the disease had undergone
radical cystectomy with an ileal conduit that had been chroni-
cally managed for ureteral strictures with routine ureteral stent
exchanges. He was initially admitted to the hospital after an
episode of gross arterial hematuria appearing from the stoma
during the left ureteral stent exchange. His estimated glomer-
ular filtration rate had increased to 35 mL/min/1.73 m? from a
measurement of 25 mL/min/1.73 m? 1 week prior. Initial mag-
netic resonance angiography (MRA) obtained by urology before
involvement of vascular surgery were negative for any evidence
of an arteriovenous fistula or a UIF. The bleeding resolved spon-
taneously, and the patient was discharged home. However, he
was noted to have resurgence of bleeding into his nephrostomy
bag at home a few days later. He was readmitted via the emer-
gency department and required a transfusion of 2 U of blood for
management of hemodynamic instability and emergent opera-
tive intervention by urology.

In the operating room, the nephrostomy bag was removed,
and the ureteral stent was accessed. A 0.035-in.
polytetrafluoroethylene-nitinol guidewire with a hydrophilic tip
(Sensor; Boston Scientific, Marlborough, Mass) was advanced
up the left renal pelvis to remove the 10F Skater ureteral stent
(Argon Medical Devices, Frisco, Tex). Immediate arterial bleeding
arose from the conduit, requiring an additional 2 U of packed
red blood cells. Afterward, a 10F dual-lumen catheter was
advanced across the distal ureter to perform a retrograde pyelo-
gram. This demonstrated a UIF at the level of the left common
iliac artery (CIA). Contrast was visualized to the left CIA, with
runoff into the external iliac artery (EIA) and hypogastric artery
(HA; Fig 1). Approximately 500 mL of blood had been lost. How-
ever, the bleeding appeared to have stopped once the dual-
lumen catheter had been placed. A 7F single J-stent was then
placed. At this point, vascular surgery was urgently consulted
intraoperatively for management.
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Fig 1. Retrograde pyelogram completed by urology
showing ureteroiliac fistula (UIF) at the level of the com-
mon iliac bifurcation with runoff into the left external iliac
artery (EIA) and left hypogastric artery (HA).

Initial angiography of the left CIA via a left femoral sheath
demonstrated that the vessel was widely patent (Fig 2). We visu-
alized where the ureteral stent had crossed the artery but were
unable to see any communication or any evidence of iliac arte-
rial system aneurysmal disease. Additionally, contrast injected
into the ureteral conduit showed no filling of the artery. Howev-
er, when advancing the Bentson wire (Cook Medical, Blooming-
ton, Ind), we noted it went directly into the conduit at the
location of the ureteroiliac passage. Angiography via a Kumpe
access catheter (Cook Medical) revealed that this was at the
origin of the left HA. We cannulated the left HA with a Verrill
contralateral flush tip catheter (Cook Medical) via the left com-
mon femoral puncture site without any issues. Had cannulation
been difficult, we would have performed a contralateral femoral
arterial puncture. After advancing the wire, the Verrill contralat-
eral flush tip catheter was replaced with a Kumpe access cath-
eter, allowing us to advance a Renegade catheter (Boston
Scientific) ~4 cm below the origin of the left HA. Two Interlock
coils (6 x 20; Boston Scientific) were subsequently placed in the
artery for embolization (Fig 3).

After backing out of the HA, we advanced the Bentson wire
into the aorta and upsized to a 7F sheath to accommmodate
the VBX covered stent graft (Gore Viabahn; W.L. Gore & Associ-
ates, Inc, Flagstaff, Ariz) positioned 3 cm above the bifurcation
of the CIA with 3 cm of extension into the EIA. After deployment,
a 10-mm balloon was used to postdilate the stent graft, allowing
it to appropriately conform to =10 mm in the CIA and =8 mm in
the EIA. A completion angiogram revealed absent flow in the
left hypogastric system and no evidence of extravasation, with
normal flow from the CIA into the left EIAs and no evidence of
cross-filling from the contralateral side (Fig 4).

The remainder of the hospital stay was uneventful, and the
patient was discharged 2 days after the intervention. On
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Fig 2. Initial transfemoral angiogram performed by
vascular surgery showing a widely patent vessel and
absent communication into the left ureter.

Fig 3. Angiogram showing placement of three interlock
coils in the left hypogastric artery (HA) and exclusion of the
ureteroiliac fistula (UIF) with an 8-mm x 5-cm VBX
covered stent graft (W.L. Gore).

discharge from the hospital, the patient was instructed to take
81 mg of aspirin per day. The patient continued antibiotic ther-
apy in accordance with the urology protocol and never
exhibited any signs or symptoms of infection. At 3 months after
the bleeding episode, imaging studies taken during a routine
J-stent exchange showed the relationship between the VBX
covered stent graft, interlock coils, and J-stent (Fig 5). The patient
did not have any postprocedural sequelae related to the UIF.
However, he died of the bladder cancer at 11 months after the
bleeding episode.

DISCUSSION

The pathophysiology of a UIF involves a disruption of
the iliac artery vasa vasorum that results in fibrosis, pre-
disposing to fixation of the ureter to the iliac vessels in
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Fig 4. Completion angiogram demonstrating complete
exclusion of the ureteroiliac fistula (UIF) with normal flow
from the left commmon iliac artery (CIA) into the left
external iliac artery (EIA). Additionally seen is the VBX
covered stent graft (W.L. Gore) deployed across the CIA
and EIA and postdilated <10 mm in the CIA and =8 mm
in the EIA.

Fig 5. Subsequent image at 3 months from one of his later
stent exchanges showing the relationship of the stent
graft, coils, and J-stent.

patients with a history of pelvic surgery and/or radio-
therapy.”*° Continuous pulsatile forces and the presence
of ureteral stents and routine exchanges, which had
occurred in our patient, facilitates fistula formation at
the ureteroiliac passage."®"

Because of the rare occurrence of UIF, the diagnosis is
often difficult and delayed. The initial presentation is
often nonspecific. However, it is important to remember
that hematuria will be present in =74% of cases.'” When
considering the imaging modalities, the options include
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MRA, computed tomography (CT) angiography, and ure-
teroscopy. In patients with gross hematuria and/or flank
pain in the context of pelvic surgery, radiotherapy, and
ureteral stent placement, pelvic angiography should be
considered." In the present patient, a retrograde pyelo-
gram revealed the UIF only after MRA had failed to
demonstrate the lesion. Although CT and/or MRA are
the initial modalities for diagnosing UIF, systematic re-
views have shown that ureteral contrast-enhancing
methods will usually be as helpful in making the diag-
nosis as CT and/or MRA, with digital subtraction angiog-
raphy the most helpful modality.> ">

Treatment of UIF generally includes repairing both the
ureteral and arterial defects and can include a combina-
tion of different procedures. The literature has suggested
that endovascular and endoureteral procedures will yield
the most promising and most favorable results.? 78114
Additionally, endovascular management is attractive
owing to the unstable nature of these patients and the
hostile anatomy for open approaches, given their history
of pelvic surgery and radiotherapy. It is important to
consider that although attractive, the endovascular
approach is not without the risk of infection, stent occlu-
sion, recurrent fistulization, recurrent hematuria, buttock
claudication, and graft infection.®'© If infection were to
become a clinical issue, further reconstruction that could
potentially require a more aggressive approach, might
be warranted. Ideally, the choice of the treatment option
should consider the presenting situation and the tech-
nigue on which the multidisciplinary team has agreed
will be most maneuverable and yield the most favorable
outcome.™

For patients for whom endovascular approaches are
not successful, open surgical repair should be consid-
ered.”? Additionally, for patients with a longer life expec-
tancy, a more involved repair can be considered. For our
patient, because he had had aggressive disease, the
main concern was to stop the hemorrhage and provide
a palliative repair. Total nephroureterectomy or ureteric
coil placement with nephrostomy of the affected side
will be an appropriate therapy for patients with normal
contralateral renal function and uncontrolled life-
threatening hemorrhage.>®'? Wound healing is often
delayed and, thus, compromised in patients with prior
pelvic surgery and radiotherapy, making an open surgi-
cal approach much less attractive and should be used
only when it is the sole option.?1°121

Mortality related to UIF is dependent on the patient’s
medical history. Patients with an etiology related to an
oncologic history (i.e., related to pelvic beam radio-
therapy and oncologic surgery) will generally have worse
outcomes (13%) than patients with a history of only pelvic
vascular surgery (9%).°'° Patients with an extensive
history of pelvic oncologic procedures, pelvic vascular
surgery, and habitual ureteral stent replacements will
usually also be older.
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CONCLUSIONS

In the appropriate clinical setting for UIF, one must
have a high clinical suspicion and pursue the diagnosis
aggressively. Given its life-threatening characteristics,
the occurrence of UIF requires prompt diagnosis and
management with a multidisciplinary team. For our pa-
tient, the use of endovascular and endoureteral methods
allowed for the resolution of an acute life-threatening
condition with excellent results.
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