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Complex Arteriovenous Malformation 
in a Kidney with Multiple Renal 
Arteries: A Case Report

CASE REPORT
A 25-year-old male, known hypertensive on irregular medications, 
presented to the Emergency Department with sudden onset global 
headache, altered sensorium, right hemiparesis and right upper 
motor neuron facial palsy. On evaluation CT brain revealed left 
putamen haemorrhage. He was managed in multi-disciplinary critical 
care unit. All haematological investigations including renal function 
(creatinine 1 mg/dL) and coagulation profile (INR 1.1, APTT 29/31 sec, 
PT 14/13 sec) were within normal limits but urine microscopy revealed 
microscopic haematuria (6-8/HPF). ECHO cardiography was normal 
with ejection fraction of 66%. On routine screening abdominal USG, 
he was identified to have a Right Renal Arteriovenous Malformation 
(RAVM). Further evaluation with 320 slice CECT abdomen with 
angiogram and 3D reconstruction [Table/Fig-1] revealed right kidney 
supplied by three renal arteries. The second renal artery was dilated 
(1.1cm diameter) and communicates directly with aneurysmally dilated 

right renal vein (2.9 cm diameter). Rest of the study was normal. A 320 
slice CECT of brain and angiography of neck revealed no evidence of 
vascular malformations.

Multidisciplinary team involving vascular surgeon, urologist, nephrologist, 
interventional radiologist and multivisceral transplant surgeon discussed 
the management options with the family members. They were offered 
the options of observation, endovascular embolisation, nephrectomy 
and possible nephrectomy with backbench vascular reconstruction 
and auto-transplantation. They wished to undergo endovascular 
procedure. He was planned for Digital Subtraction Angiography (DSA) 
with angioembolisation after clearance from Cardiology and Neurology 
team four days’ post-admission. Under local anaesthesia with USG 
guidance, right Common Femoral Artery (CFA), left CFA and right 
Internal Jugular Vein (IJV) were accessed and 6Fr sheaths were inserted. 
Initial angiography revealed a large second renal artery with a direct 
Arteriovenous Fistula (AVF) draining into the renal vein with aneurysmal 
venous sacs. This AVF was occluded with 16 mm, 12 mm and 10 mm 
coils. Complete obliteration of fistula was confirmed. Then, the inferior 
most third renal artery was accessed and angiogram revealed RAVM 
with multiple feeders shunting into the venous sacs which were occluded 
with 40% glue [Table/Fig-2]. Complete obliteration was confirmed. First 
renal artery was accessed and angiogram confirmed major supply to 
the right kidney.

Postoperative Ultrasonography (USG) on day one revealed 
thrombosed venous aneurysmal sacs and occlusion of the arterial 
fistulae. Both intrarenal arterial and venous blood flow were normal. 
His creatinine was 1.1 mg/dL. His general condition gradually 
improved with  regular physical rehabilitation and was discharged 
once neurologically fit after four weeks with antihypertensive and 
antiseizure medications. He was regularly followed-up in Neurology 
OPD with USG  KUB, serum creatinine and urine microscopy. 
Dimercaptosuccinic Acid (DMSA) scan at three months revealed 
good parenchymal function with split renal function left 53% and 
right 47%.
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ABSTRACT
The abnormal communications between arteries and veins outside the capillary level are called Arteriovenous Malformation (AVM). A 
25-year-old known hypertensive on irregular medications, presented with acute stroke (Computed Tomography (CT) brain revealed left 
putamen haemorrhage). On evaluation, all routine investigations were normal except for microscopic haematuria. Ultrasound (USG) 
KUB showed right AVM and on further evaluation with 320 slice Contrast Enhanced Computed Tomography (CECT) abdomen with 
angiogram and 3D reconstruction revealed right kidney supplied by three renal arteries. The second renal artery was dilated (1.1 cm 
diameter) and communicates directly with aneurysmally dilated right renal vein (2.9 cm diameter). Digital Subtraction Angiography 
(DSA) with angioembolisation was done four days’ postadmission. Large second renal artery with a direct Arteriovenous Fistula (AVF) 
draining into the renal vein with aneurysmal venous sacs was occluded with 16 mm, 12 mm and 10 mm coils. Complete obliteration 
of fistula was confirmed. Then the inferior most third renal artery was accessed and angiogram revealed RAVM with multiple feeders 
shunting into the venous sacs and it was occluded with 40% glue. Postoperative day one USG showed thrombosed venous aneurysmal 
sacs and occlusion of the arterial fistulae. He was discharged at four weeks with antihypertensive and antiseizure medications. During 
the follow-up there was no loss in the function of the kidney and micro or macroscopic haematuria was not detected.

[Table/Fig-1]:	 (a) Contrast Enhanced Computed Tomography (CECT) abdomen, 
arterial phase showing immediate filling of the dilated draining vein; (b) reconstruction 
image revealing three arteries supplying the right kidney and an anuerysmally dilated 
renal vein; (c) and (d) Axial and reconstructed image revealing the site of Arteriovenous 
fistula respectively.
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risk, trans-arterial embolisation may be regarded as the first-line 
treatment of RAVM [7]. The selection of the embolic material is based 
on the size and flow of the lesion and the type of RAVMs and the 
types of embolic materials include particles (gelatin sponge particles 
and polyvinyl alcohol particles), coils (pushable and detachable 
coils), vascular plugs, detachable balloons, and liquid materials [3]. 
Post-embolisation syndrome such as fever, loin pain, nausea, and 
vomiting may follow transcatheter arterial embolisation and can be 
minimised by selective embolisation of RAVMs which preserves 
the renal parenchyma [8]. There is also a risk of recanalisation or 
incomplete occlusion after incomplete or inadequate embolisation.

In a study by Jia ZY et al., they compared 12 cases of RAVM who 
underwent renal arterial embolisation. They claimed the existence 
of multiple fine feeding arteries arising from the proximal portion of 
different segmental renal arteries is the reason behind the incomplete 
embolisation and trying to embolise the multiple proximal feeders 
will cause a large area of renal parenchymal infarction, leading to 
loss of renal function and severe postoperative pain [9]. Our patient 
showed no signs of complications related to the procedure because 
in present case there was a functioning and patent first artery 
supplying the kidney hence, complete occlusion of second and 
third accessory arteries with coils and glue was possible without 
compromising the function of the kidney. During the follow-up, there 
was no loss in the function of the kidney and micro or macroscopic 
haematuria was not detected.

CONCLUSION(S)
Renal artery embolisation is an effective treatment for patients 
with renal AVM. Delineation of the feeding vessels by DSA is very 
important to effectively treat and prevent functional loss of the 
kidney. However, these facilities are not universally available. Timely 
management is essential to prevent any adverse outcomes.
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DISCUSSION
The abnormal communications between arteries and veins outside 
the capillary level are called AVMs [1]. RAVMs are abnormal 
communications between the intra-renal arterial and venous systems 
and are relatively rare (incidence-0.04%) [1]. RAVM are classified based 
on aetiology and angiographic features. Most common (70-75%) 
causes are trauma, inflammation, malignancy, iatrogenic where usually 
a single tortuously dilated artery communicates with a vein, in the form 
of an aneurysmal fistula (RAVF), congenital (14-27%) and idiopathic 
(2.8%) [2]. Angiographic features classify AVM as either cirsoid or 
aneurysmal type-The cirsoid type has a knotted, tortuous appearance 
comprising numerous vessels and multiple AV interconnections and 
the aneurysmal type is a direct RAVF without nidus-like components, 
which are often associated with aneurysmal dilatation of the feeding 
artery and/or draining veins [3]. In general, congenital lesions typically 
have a cirsoid appearance and acquired or idiopathic lesions are usually 
aneurysmal. RAVMs usually (75%) present as macro/microscopic 
haematuria or detected incidentally (asymptomatic) on imaging studies 
done for different reasons [4]. The other presentations are hypertension, 
headache, or congestive cardiac failure resulting from the large amount 
of blood flowing through the AVF [3]. The gold standard for the 
diagnosis and characterisation of RAVMs is DSA, it evaluates the lesion 
dynamically and delineates the feeder branches anatomically [5].

Authors presented a case of incidentally detected complex congenital 
RAVM (cirsoid type) with microscopic haematuria and angiography 
showing multiple arteries, second artery communicating with a 
large aneurysmal vein and also third artery having multiple feeders 
communicating with venous sacs (cirsoid type).

Treatment options available are surgical excision (such as partial 
nephrectomy, total nephrectomy, renal auto-transplantation, vessel 
ligation) or less invasive intravascular procedures [6]. In order to 
avoid nephrectomy, shorten hospital stay and reduce preoperative 
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[Table/Fig-2]:	 Digital Subtraction Angiography (DSA) images (a) large second 
renal artery directly communicating with anuerysmally dilated renal vein; (b) postcoil 
embolisation of the AVF, no contrast seen beyond the coils; (c) third artery with 
multiple feeders shunting into the venous sacs; (d) post-embolisation with 40% glue.


