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State of the Art on Endovascular Treatment
of Renal Artery to Inferior Vena Cava Fistula
following a Gunshot Injury
Abstract
Traumatic fistula involving the renal artery and inferior vena cava is rare and it is
usually as a result of penetrating injury. A case of right renal artery to inferior vena
cava fistula following gunshot injury to the chest and upper thigh is reported. The
hemodynamic change that usually follows these types of fistulae is also illustrated.
We also describe the endovascular approach in the treatment of this condition.
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Case Report
A 36 year old male presented to our emergency department with
6 hours history of gunshot injury to the left side of chest wall
and left upper thigh. The patient was initially taken to a nearby
hospital where he was evaluated and found that he has high
cardiac output heart failure, hemopericardium and hemothorax,
he was resuscitated and Implantable Cardioverter Defibrillator
(ICD) was placed before he was subsequently referred to our
facility for further evaluation and management.
On admission, he was examined and found to be in severe
respiratory distress, tachypneic and tachycardic. Some
investigation where done which include Contrast-Enhanced
Computed Tomography (CECT) of chest, CECT of the abdomen
and 2 D echocardiography. Investigations revealed fistula
communicating between the right renal artery and inferior vena
Cava, high cardiac output of 8.5 litres per minute, hemothorax,
and hemopericardium. The patient was initially managed
conservatively at the intensive care unit and subsequently
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Introduction
Arteriovenous (AV) fistulae of the renal artery presents with
a variety of hemodynamic changes. Penetrating injury to the
abdomen is the most common cause of this condition. However,
AV fistula involving the renal artery to inferior vena cava (IVC) is
a rare condition. Early and prompt intervention in the treatment
of this condition is the most important factor in preventing
complications that arises from AV fistula involving the renal
artery to inferior vena cava.
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worked up for right renal artery to IVC fistula angioplasty and
stenting.
The patient was taken for percutaneous transluminal angioplasty
and stenting to the right renal artery. A pre-procedure
angiography showed a fistula of right renal artery to inferior vena
cava and poor perfusion of the right kidney. The wire (0.035 x 260
cm Terumo wire, Europe) was passed into the right renal artery
and 3 Abbott vascular graft master covered stents (4.50 mm x
26 mm, 4.50 mm x 19 mm and 4.00 mm x 19 mm, USA) were
placed to the right renal artery. The graft was post dilated with
Viatrac 14 plus 5.0 mm X 20 mm x 135 cm and Indigo 6.0 mm X 20
mm x 130 cm non complaiant balloons, India. The post procedure
angiography was good and also there was good perfusion to the
right kidney.
The patient improved after the procedure and their tachycardia
and tachypnoiec returned to normal. A post-procedure
echocardiogram showed a cardiac output of 4 liters per minute.
Patient was discharged well on dual antiplatelet therapy.

Discussion
AV fistula between the right renal artery and IVC is usually follows
a penetrating injury and is rare. An AV fistula is an abnormal
communication between an artery and a vein which does not
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pass through the capillary network. AV fistula can be congenital
or acquired, may be single, multiple or associated with other
vascular malformations. All types of AV fistula can cause local,
regional and systemic effects depending on the size, location and
duration of the fistula [1]. The complications also vary depending
on the degree and duration of the fistula.
William Hunter first described the existence of arteriovenous
fistula in 1757 [2]. Historically, the largest series were published by
surgeons who were managing war inflicted wounds during World
War II, the Korean and Vietnam wars. Traumatic fistulas and
pseudoanerysm accounted for 7% of the Vietnam War casualties
[2]. However, most of them were treated conservatively.
Peripheral angiography is the gold standard for making diagnosis
of traumatic AV fistulae [2]. Catheter based angiography can
accurately demonstrate the filling of the arteries and exact point
of arteriovenous communication (Figures 1 and 2) [2].

Figure 2 Peripheral angiography of the right renal
artery after the procedure showing good
perfusion to the right kidney and repair of
the fistula.

Once an AV fistula is diagnosed, an arteriovenous fistula
complicating an anastomotic false aneurysm must be treated to
prevent its growth, rupture, and cardiac decompensation [3].
Endovascular techniques are the treatment modality of choice
because they reduce the risk of bleeding, the need for blood
transfusion, the operative time, and risk of infection [4-6].

Conclusion
Figure 1 Peripheral angiography of the right renal
artery before the procedure showing a
pseudoaneurysm and direct communication
with the IVC.
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