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The Renal Arteriovenous Fistula (RAVF) is a rare and potentially
reversible cause of hypertension and kidney and/or heart failure.
The treatment of RAVF aims at preserving the most of the renal
parenchyma and, concomitantly, eradicating the symptoms and
hemodynamic effects caused by the RAVF. The present study
reports three cases of RAVF, including one case of a de novo
idiopathic RAVF, which presented with hypertension and kidney
and/or heart failure and describes the therapeutic measures used
to treat these patients as well as the outcomes.

Introduction
The Renal Arteriovenous Fistula (RAVF) is a rare and
potentially reversible cause of systemic arterial hypertension
and also of kidney (KF) and/or heart failure (HF)1-4. The RAVF
consists in one or more abnormal communications between
the renal venous and arterial systems and can be congenital,
idiopathic or acquired. The acquired form of the RAVF occurs
more frequently (70-80% of the cases) and its incidence
has increased due to the increasing number of kidney
biopsies1,2,5. In the present study, we report three rare cases of
hypertension, KF and/or HF secondary to RAVF, including one
case of a de novo idiopathic RAVF. Additionally, we describe
the therapeutic measures used to treat these patients and the
results of the treatment.

Case Reports
Case 1

An 18-year-old male, previously healthy individual
presented, during a routine examination, abdominal
murmur on the right side associated to blood pressure (BP)
level of 150x100mmHg, using high doses of amlodipine
and propranolol, as well as kidney function alteration
(creatinine=1.5mg/dl). The computed angiotomography of
the renal arteries showed high-flow RAVF, considered to be
technically difficult to repair through transarterial embolization
(Figure 1-A)5. Consequently, the surgical repair was carried out
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through the ligature of the artery that fed the RAVF (Figure
1-B). On the 10th and 90th days of the postoperative period,
the patient remained free from the abdominal murmur, with
BP normalization (110 x 70 mmHg, without medication) and
improvement in kidney function (creatinine=1.1mg/dl).
Case 2
A 38-year-old female patient was admitted with
decompensated HF, refractory hypertension and abdominal
murmur on the left. At the time, her BP was 190x80mmHg,
using high doses of amlodipine, carvedilol and spironolactone.
She did not have a previous history of kidney biopsy,
trauma, tumors or other conditions that could justify
the presence of an acquired RAVF. Kidney function was
normal (creatinine=0.88mg/dl). A Doppler ultrasonography
showed a single kidney to the left and RAVF. A computed
angiotomography confirmed the communication between
an artery and a left renal segmental vein. The patient was
submitted to transarterial balloon embolization, with remission
of hypertension and heart failure, without kidney function
involvement. Two months after the procedure, the patient
maintained normal kidney function (creatinine=0.9mg/dl)
and normal BP (120x80mmHg, without medication).
Case 3
An 18-year-old male was admitted with refractory
hypertension associated to abdominal murmur on the left.
Laboratory assessment was normal, including rheumatologic
tests, hemosedimentation rate and creatinine levels (1.0mg/
dl). BP was 200x150mmHg, using high doses of propranolol,
amlodipine, clonidine and hydrochlorothiazide. A renal
arteriography showed a high-flow, posthilar RAVF in the
lower left kidney pole (Figure 1-C). A transarterial balloon
embolization was carried out with two balloons (Figure
1-D) and the patient achieved remission of the abdominal
murmur as well as BP normalization (120x80mmHg, without
medication). However, after one year, the patient again
presented refractory hypertension (BP = 190x140mmHg,
using clonidine, amlodipine, atenolol and clortalidone). Once
more, laboratory assessment and kidney function were normal.
The arteriography showed a high-output posthilar de novo
RAVF, located in the upper left kidney pole. There was a new
attempt of performing a transarterial balloon embolization,
which was unsuccessful. Consequently, the patient was
submitted to a left nephrectomy due to the impossibility
of performing the surgical ligature of the artery that fed the
RAVF. At the postoperative period, the patient presented
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Figure 1 - A - Arteriography showing an extensive renal hilar formation that presents early arterial filling and rapid arterial emptying through the renal vein and inferior
vena cava, corresponding to a renal arteriovenous fistula (RAVF – short white arrow); B - Surgical ligature of the renal artery branch responsible for supplying blood to
the RAVF (long white arrow); C - Arteriography showing a large dilation of the renal vein due to a posthilar high-flow RAVF (short black arrow), in the lower pole of the
left kidney; D - Arteriographic aspect after transarterial correction of the RAVF with two balloons (long black arrow).

normalization of BP (125x80mmHg, without medication) and
creatinine level (1.0mg/dl). Ten years after the nephrectomy,
the patient remains symptom-free, with no signs of de novo
RAVF, with normal BP and kidney function and normal
laboratory results.

congenital RAVF is the rarest form and is characterized by
tangled vessels with multiple arteriovenous communications.
The acquired form is the most common one and is secondary
to kidney biopsy, surgery, trauma, tumor and/or inflammatory
diseases. The idiopathic RAVF is acquired throughout life, but
it does not have a defined etiologic factor1,2,5.

Discussion

The acquired and idiopathic RAVF are characterized by
large arteriovenous communications. The reduced venous
vascular resistance of these communications causes decrease
in the blood flow through the renal parenchyma, resulting
in renal ischemia and consequent activation of the reninangiotensin system, which favors the onset of hypertension
and KF. Additionally, this “vascular robbery” phenomenon
that occurs due to the RAVF increases the venous return and
predisposes to high-output HF1-3,6.

The main objective of this study is to demonstrate RAVF
as a rare cause of refractory hypertension, heart and/or
kidney failure, which can be reverted with the treatment of
the fistula. Additionally, we emphasize the possibility of a de
novo idiopathic RAVF, in case of recurrence of the previously
described symptom.
The RAVF can be congenital, acquired or idiopathic. The
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The occurrence of de novo RAVF is rare, but it can happen
when the underlying cause of the first RAVF is rheumatologic
disease of tumor2. However, in the literature, there have
been no previous reports of de novo idiopathic RAVF. The
hypothesis that the RAVF was secondary to rheumatologic
disease could be excluded in Case 3, considering that the
rheumatologic tests, hemosedimentation rate and urinalysis
remained normal throughout 10 years of follow-up. Similarly,
no evidence of neoplasia was demonstrated in Case 3. Another
hypothesis that can be ruled out, due to the high sensitivity of
the arteriography for this diagnosis, is that the de novo fistula
was not detected previously due to its small size at the time.
Considering all the information, it is presumed that the de
novo RAVF of Case 3 is really an idiopathic one.
Regarding the treatment of the RAVF, it aims at eradicating
symptoms and hemodynamic effects caused by the fistula.
Such treatment can be carried out by surgery or transarterial
embolization3,5,7-9. There are several surgical techniques, such
as the ligature of the artery that supplies blood to the fistula
and even nephrectomy. Of these techniques, the ligature is
the most beneficial one, as it allows a better preservation of
renal parenchyma. However, this technique needs a detailed
preoperative anatomical study in order to prevent the ligature of
essential vessels that supply blood to the kidney5. Case 1, treated
by the ligature method, showed BP normalization and progressive
improvement in kidney function during the evolution.
The percutaneous treatment of the RAVF is currently
considered the standard therapy. However, high-flow fistulas
are still considered technically difficult to undergo transarterial

embolization, as the embolization agent can go through
the RAVF and cause pulmonary/systemic embolism or even
renal infarction. However, there have been recent reports of
successful transarterial embolization of high-flow RAVF, as it
occurred in Case 2 and in the first RAVF of Case 33,8,9.
In conclusion, the recurrence of hypertension or kidney
and/or heart dysfunction in patients with previously treated
RAVF can indicate the onset of a de novo RAVF. Additionally,
RAVF must be recalled as a potentially reversible cause of
refractory hypertension, KF and/or high-output HF.
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