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Abstract
Renal angiomyolipomas are the most common benign renal
neoplasms containing smooth muscle, adipose tissue and
blood vessels. In the vast majority of cases those lesions are
an incidental finding and are asymptomatic. In small
percent of cases the lesions may be symptomatic presenting
with backpain, hematuria and spontaneous hemorrhage
being the most common complication. On rare occasions
angiomyolipomas can be found to be angioinvasive
extending in to the renal vein, inferior vena cava or right
atrium. In this case report we describe a case of a 34 years
old woman presenting with angiomyolipoma of the left
kidney with invasion of the renal vein.
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Introduction
Renal Angiomyolipomas (AML) are benign lesions that are

composed of smooth muscle, adipose tissue and abnormal
blood vessels [1]. The majority of AMLs cases present as
unilateral solitary lesions with no identified genetic association;
on the contrary patients with multiple lesions in both kidneys
are usually associated with phacomatoses such as tuberous
sclerosis complex.

In more than 80% AMLs are detected incidentally on cross-
sectional imaging obtained for other medical conditions. The
appearance is typically characteristic with majority of lesions
appearing as solid lesions with demonstrable macroscopic fat. In
5% of lesions without macroscopic fat (fat poor AML), the
diagnosis may be challenging as these lesions can be
indistinguishable from renal cell carcinomas [2].

Symptomatic cases of AML are usually complicated by
spontaneous retroperitoneal hemorrhage and present with back
pain with or without associated hematuria. The severity of
hemorrhage is variable from minimal to extremely severe
bleeding with hemorrhagic shock (Wunderlich syndrome) [3].
Risk of AML associated hemorrhage is proportional to the size of

the lesion with prophylactic embolization suggested for lesions
exceeding 4 cm in diameter [4,5].

Angioinvasion of renal AML in to renal vein, Inferior venacava
is a rare subset of aggressive AML’s with only about 90 cases
reported worldwide [6]. Aggressive AML are more commonly
been described to be affecting the right kidney [7]. In this case
report we present a case of aggressive AML involving the left
kidney and extending into the renal vein.

Case Presentation
A 34 years old woman with no significant medical or surgical

history was referred to outpatient radiology for evaluation of
flank pain. A computer tomography of the abdomen and pelvis
with intravenous contrast was performed. No prior imagings
were available for comparison (Figure 1).

Figure 1: Contrast-enhanced CT axial (A) and reformatted
coronal (B) images showing a fat density lesion (-53 HU) in the
lower pole of the left kidney (red arrows).

The computer tomography demonstrated a small isolated 3
cm fat density lesion in anterior cortex of the lower pole of the
left kidney (measuring -53 Hounsfield units). The lesion was
extending in to the left renal vein and propagating to the
junction of renal vein and Inferior venacava causing partial
luminal obstruction (Figure 2).
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Figure 2: Contrast-enhanced CT axial (A,B,C) and reformatted 
coronal (D,E,F) images at the level of the kidneys showing the fat 
density lesion extending into the anterior segmental branch of 
the renal vein (yellow arrows), into the left main renal vein and 
into the left renal vein-IVC junction (blue arrows).

Results and Discussion
Renal AMLs are benign lesions containing smooth muscle, 

adipose tissue and blood vessels. These tumors have an 
estimated prevalence of 0.2%-0.6% with a female predilection, 
presenting commonly during their fourth to fifth decade of life. 
They can occur sporadically (80% of cases) or in association with 
phacomatoses, with vast majority in the setting of tuberous 
sclerosis complex, but also described in the setting of von 
Hippel-Lindau syndrome (vHL) and Neurofibromatosis type 1 
(NF1). Sporadic type is the most common and found to be single 
lesions, in comparison when found in association with tuberous 
sclerosis complex it commonly affects both kidneys with 
multiple scattered lesions [8].

Renal AMLs have been classified into two subtypes: The 
classical subtype which is benign, and the epithelioid subtype 
which has been found to have a more aggressive behavior. 
Around three quarters of aggressive cases occur sporadically 
with one quarter associated to tuberous sclerosis complex. 
Aggressive variants have been more commonly seen in right 
kidney and are centrally located.

Renal AMLs are usually an incidental finding during 
sonographic or computer tomography evaluation obtained for 
other medical conditions. The majority of patients are 
asymptomatic, symptomatic patients usually have a larger lesion. 
Lesions can vary in size and grow slowly, AMLs are considered 
large if they measure ≥ 4 cm and can present with a palpable 
renal mass, abdominal pain, hypertension, renal failure or 
hemorrhagic shock (Wunderlich syndrome). As the likelihood of 
rupture  significantly  increases  with  size  and  complications are

more commonly seen with tumors that measure more than 8
cm.

Epithelioid variant of AML has been associated with a more
aggressive behavior, which has been described in very rare
occasions. Aggressive behavior can be indicated as a lesion
extending into the renal vein, inferior vena cava, right atrium
and collecting system [9]. There was no association between the
tumor aggressiveness and the size of the lesion in one of the
case series published by Yiu, et al.

Due to their macroscopic fat content, AMLs can be found on
ultrasound as hyperechoic renal masses. Computer tomography
has a good sensitivity and specificity for accurately diagnosing
AML, a classic AML will have around-15HU or less,
demonstrating fat within a renal lesion is pathognomonic for
AML. On rare occasions, around 4%-5% of AMLs can contain very
little amount of fat which can present a diagnostic challenge as
they can mimic renal cell carcinoma. Unenhanced CT scan study
demonstrating increased density and MRI study demonstrating
decreased T2 signal intensity of lipid pool AML compared to
renal cell carcinoma can be of utility [10]. Nevertheless,
percutaneous biopsy should be performed when differentiation
of these tumors is not clear at CT or MRI.

Conclusion
Asymptomatic AMLs or small (<4 cm) are usually not treated

and can be followed up annually with computer tomography or
ultrasound. AML treatment is considered for lesions that are
symptomatic, large (≥ 4 cm), with aggressive behavior
(irrespective of size) or complicated AMLs (with hemorrhagic
shock). Treatment for small or growing AMLs can include
radiofrequency ablation or cryoablation. Treatment for tumors
with a more aggressive behavior includes nephrectomy, either
partial or radical. AMLs that invade the renal vein have a higher
risk of thromboembolic complications including pulmonary
embolism in which caval thrombectomy can be performed or
inferior vena cava filter can be placed prior to nephrectomy.
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