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CASE SUMMARY
A 61-year-old presented to the 

emergency department with lighthead-
edness. Vital signs included blood pres-
sure of 120/76 mmHg, heart rate of 100 
bpm, and oxygen saturation of 99% on 
room air. Physical examination was 
normal, except for pallor. The patient 
had a history of hypertension, well 
controlled on three different categories 
of antihypertensives. There was also a 
history of bleeding diathesis, which was 
attributed to use of nonsteroidal anti-in-
flammatory drugs (NSAID). Patient’s 
medical history was unremarkable for 
trauma, surgery, or instrumentation 
to the kidneys. Family history did not 
include bleeding disorders or genetic 
renal abnormalities. 

Laboratory results revealed nor-
mocytic anemia with hemoglobin 
of 70 g/mL, mildly increased serum 
creatinine of 103 U/L, as well as 
borderline low serum potassium of 
3.5 mmol/L. Further investigation 
included endoscopy, which revealed a 
large mass lesion in the cecum, con-
sistent with villous adenoma. 

IMAGING FINDINGS 
Contrast-enhanced CT of the abdo-

men and pelvis to evaluate the cecal 
mass demonstrated an incidental large, 

left renal arteriovenous malformation 
(AVM) (Figure 1). Subsequent multi-
phasic CT examination dedicated to the 
kidneys (including arterial and venous 
phases) was conducted with coronal 
and sagittal reformations (Figure 2). 
The left main renal artery was signifi-
cantly enlarged and tortuous, measuring 
up to 9.6 mm in maximal cross-sec-
tional diameter. 

The left kidney was found to have a 
complex arterial supply, including two 
arterial branches to the upper pole of the 
kidney, one arterial branch to the inter-
polar region, and an accessory renal 
artery arising from the abdominal aorta 
and supplying the lower pole. 

The renal AVM showed direct 
communication between the arterial 
circulation and markedly dilated drain-
ing venous structures within the renal 
sinus as well as multiple venous lobula-
tions with vermiform appearance at the 
periphery. The left kidney also demon-
strated mild hydronephrosis. 

DIAGNOSIS
Incidental renal arteriovenous mal-

formation

DISCUSSION
Renal AVMs are abnormal direct 

communications between intrarenal 

arterial and venous systems, avoiding 
flow through the capillary bed. They 
were first described in 1928 by Varela 
and are uncommon in the general pop-
ulation, representing approximately 1% 
of all AVMs.1 Renal AVMs are congen-
ital or acquired in etiology. The term 
“AVM” more commonly refers to the 
congenital type of vascular abnormal-
ity, whereas acquired malformations 
are usually referred to as arteriovenous 
fistulas.2 Although congenital AVMs 
are more prevalent, their etiology is not 
well understood. It is thought that they 
may occur during the first trimester 
of gestation as a result of focal sponta-
neous errors in vascular development.3 

Hereditary hemorrhagic telangi-
ectasia (HHT), also known as Osler-
Weber-Rendu disease, was postulated 
to be associated with congenital renal 
AVMs.4,5 A rare, autosomal dominant 
genetic disorder, HHT is characterized 
by spontaneous recurrent epistaxis, 
musculocutaneous and visceral telan-
giectasias and AVMs, with a strong 
family predisposition.4,5 A clinically 
significant proportion of HHT patients 
have AVMs of the internal viscera. As 
recently shown, endoglin and activin 
receptor-like kinase 1 are likely cor-
related to the pathogenesis of congenital 
AVM formation.4–6
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Acquired AVMs, on the other 
hand, can be idiopathic or develop as a 
sequela of trauma, percutaneous renal 
biopsy, ureteroscopy, previous partial 
nephrectomy, or renal malignancy.7 In 
patients with hypertension following 
penetrating renal injury, AVMs may be 
found in one-third of cases; conversely, 
patients with AVMs are reported to 
have effects on the renin-angioten-
sin-aldosterone system (RAAS) and to 
develop hypertension resulting from 
secondary aldosteronism.1,3

The signs and symptoms of vas-
cular renal lesions vary widely from 

asymptomatic to hematuria (72%), 
hypertension (50%), flank pain, abdom-
inal mass, perinephric hematoma, flank 
bruit, and high-output heart failure.1,6 
Renal AVMs are usually found while 
investigating a patient presenting with 
gross hematuria; flank pain and hyper-
tension are less common.4 

Our patient complained mainly of 
lightheadedness and reported no hema-
turia, abdominal pain, or increased 
blood pressure at examination. How-
ever, the patient had a history of hyper-
tension, which may have resulted from 
renal AVM owing to its impact on the 

RAAS.1,3 The patient also had a his-
tory of bleeding diathesis, which was 
attributed to NSAID use. The signifi-
cance of an underlying hematological 
disorder may potentially be further 
related to renal AVM formation. The 
patient had no other signs of renal func-
tion impairment, except for slightly ele-
vated creatinine, but was found to have 
normocytic anemia, which eventually 
led to the diagnostic endoscopic proce-
dure revealing a colon cancer.

Dedicated kidney arterial- and 
venous-phase CT is the preferred min-
imally-invasive imaging technique 

FIGURE 1. CT axial images in arterial (A) and portal (B) phases and coronal arterial (C) and venous (D) phases showing the incidental large 
left renal AVM.
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to identify and classify renal vascular 
abnormalities.8 Doppler sonography 
and magnetic resonance angiography 
are also beneficial tools that reduce the 
need for radiation exposure and the use 
of iodine-contrast materials. Renal digi-
tal subtracted angiography remains the 
imaging “gold standard” for diagnosing 
renal vascular malformations.2,3 

The goal of renal AVM treatment 
is to preserve the renal parenchyma 
while alleviating symptoms and 
maintaining hemodynamic stability. 
Asymptomatic or minimally symp-
tomatic small peripheral AVMs with 
hemodynamic stability can be man-
aged conservatively. Transcatheter 
arterial embolization has replaced 
major surgical intervention as the 
treatment of choice.8 However, open 
surgery should be considered in cases 

related to malignancy and those in 
which patient anatomy is not favorable 
to endovascular treatment.8 

The goal of embolization therapy 
is to occlude the abnormal arterial and 
venous connections while maintain-
ing patency of the mainstem vessels.9 
Nephrectomy can be considered in 
complicated cases.1,8,9 Successful treat-
ment can resolve hematuria and cure 
or improve hypertension in 60-85% of 
patients.5,9

CONCLUSION
Although uncommon, renal AVMs 

should be considered when evaluating 
patients with hypertension refractory 
to multiple antihypertensive agents, 
anemia, bleeding diathesis, abdominal 
pain, and impaired renal function. Dop-
pler sonography and CT are accessible 

imaging modalities that help to diagnose 
AVMs. Given the appropriate clinical 
context, arterial embolization may be 
used as a safe and effective treatment.
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FIGURE 2. Maximum intensity projection coronal image showing large left renal AVM.


