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Introduction

Angiomyolipoma (AML) is the most frequent mes-
enchymal tumour of the kidney, composed of vascular,
smooth muscle and fat elements. AML has an incidence
of 0.1-0.22% in the general population, and is four times
more frequent in women than in men (1). The lesions
may present as sporadic cases or in association with tuber-
ous sclerosis complex (TSC). TSC is an autosomal dom-
inant neurocutaneous disorder that may affect several or-
gans, e.g. brain, skin, eyes, heart, kidney and lungs. AMLs
and renal cysts represent the renal manifestation of this
syndrome (2).

TSC is diagnosed in 20% of all renal AML cases (3),
80% of which present as bilateral or multiple lesions (4-
6). Sporadic variants are the most frequently encountered
form of AML, and are typically diagnosed in patients with
a mean age of 43 years (7).

Recent studies by Green et al. (12) and Paradis et al.
(13) demonstrated the clonal nature of this neoplasm,

which is associated with non-random X chromosome in-
activation. In some cases of AML, abnormalities in the
TSC2 region of chromosome band 16p13 have been
identified (14, 15).

Perivascular epithelial cells (PEC) that give rise to the
3 cellular types identified in renal AML are the progenitor
cells of AML. It has been shown that these precursors may
differentiate into spindle-shaped cells with features of
smooth muscle, fat and eosinophilic and epithelioid cells,
giving rise to a family of neoplasms (PEComas) that in-
cludes angiomyolipoma, lipoangioleiomyoma and clear
cell tumours of the lung and pancreas (14). 

There is also an epithelioid variant of AML charac-
terized by epithelioid proliferation (renal PEComa), which
was recently added to the 2004 WHO classification of
the renal tumours (16) and as such exhibits features of
malignancy.

Since patients are usually asymptomatic, the diagnosis
of AML is often incidental; this happens with lesions with
a diameter of less than 4 cm. Lesions greater than 4 cm
in diameter are often symptomatic and manifest with a
clinical picture characterized by lumbar pain, anaemia
and haematuria (7).

Retroperitoneal haemorrhage and/or bleeding into the
renal collecting system are the major complications of
AML; both conditions may put the patient’s life at risk. 

The haemorrhagic tendency is related to the angio-
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genic component of AML, owing to the presence of
aneurysmatic vessels with an irregular course (8), to tu-
mour size and to the association with TSC (9).

The therapeutic strategy varies from case to case: se-
lective embolization of the renal artery and surgical re-
moval of the lesion are the pillars of AML management
(11). 

Alternatively, it is possible to follow the clinical course,
with periodic surveillance of the lesion. Nephrectomy can
be opted for in more severe cases. In case the afore-
mentioned alternatives cannot be performed, a medical
approach with hormonal therapy or with agents such as
sirolimus, an inhibitor of the mammalian target of ra-
pamycin (mTOR), can be chosen (10, 11).

Case report

A 41-year old female patient, weighing 73 kilograms and 158
cm tall, presented to us from another hospital with a diagnosis of
retroperitoneal haematoma. 

The patient had presented at the aforementioned hospital with
a sudden onset of pain in the lumbar region and no evidence of fever,
weight loss, anorexia, urinary retention or haematuria. The patient
did not report any relevant diseases.

A non-contrast CT scan revealed a probable retroperitoneal
haematoma that required angiography. Therefore, the patient was ur-
gently transferred to our hospital.

The patient was in good general conditions. Pain was elicited upon
deep palpation of the right flank, mesogastrium and right inguinal
area. Giordano’s sign (renal percussion) was positive on the right side,
and pain was elicited upon palpation of the right upper and mid-
dle ureteral points. Serial laboratory tests were performed, which
showed a decrease in haemoglobin level from 10.8 g/dl (haematocrit
31.9%) to 9.3 g/dl (haematocrit 26.2%) over 24 hours; blood pres-

sure was stable at about 120/70 mmHg, with a mean heart rate of
88 bpm.

Diagnosis was confirmed both by contrast-enhanced and non-con-
trast CT scan of the upper and lower abdomen, which showed the pres-
ence of a copious serohaematic retroperitoneal collection mainly lo-
cated in the anterior peri-renal space and along the right parietal col-
ic sulcus, with a diameter of 83.96 mm x 48.84 mm, extending to the
pelvis. The haematoma also extended to the vena cava, to the second
duodenal portion, to the lower liver margin, encompassing the entire
proximal-middle tract of the ureter on the same side. No active bleed-
ing was documented during the arterial and venous contrast phases.
On CT scan, right kidney contour presented irregular margins owing
to the presence of a hypodense lesion at the lower third of the anteri-
or surface of the kidney, with a maximum diameter of 46.65 mm x
24 mm, that had likely caused the adjacent bleeding (Figs. 1, 2). 

MRI was performed that confirmed the presence of the
haematoma and revealed a nodular exophytic lesion arising from the
lower third of the kidney on the same side, characterized by regular
contours and non-homogeneous signal intensity, mainly containing
fat tissue. Only slight enhancement of the lesion and no active bleed-
ing were observed during the arterial, venous and late contrast phas-
es (Fig. 3). Hence, the right retroperitoneal haematoma appeared to
be caused by the rupture of an exophytic renal AML that could there-
fore be considered at high risk for re-bleeding. 

We chose to perform a superselective embolization of the affer-
ent arteries via the right transfemoral arterial approach.

Following a selective arteriography of the right renal artery to lo-
cate the exophytic lesion, superselective catheterization of the low-
er-pole segmental renal artery was performed. This allowed identi-
fying at least two small and irregular arterial branches supplying the
lesion (Fig. 4). During the procedure it was possible to superselec-
tively catheterize only one afferent arterial branch, which was em-
bolized using 40 µm Embozene® microspheres. The final angiographic
control showed cessation of blood flow in the treated vessel (Fig. 5),
whereas attempts to catheterize other vessels were unsuccessful due
to technical difficulties related to their tortuous and irregular
course. Thus, only partial embolization was achieved due to the in-
ability to occlude all arterial branches afferent to the AML. A follow-
up CT scan will be performed three months after the procedure.

Fig. 1 - CT scan of the
abdomen, axial section,
showing a retroperito-
neal serohaematic col-
lection in the anterior
peri-renal space and
along the right parietal
colic sulcus, with a dia-
meter of 83.96 mm x
48.84 mm. 
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Fig. 3 - MRI scan; axial,
sagittal and coronal sec-
tions showing a right
retroperitoneal haema-
toma extending to the
pelvis and a nodular
exophytic, fat-containing
lesion of the right kid-
ney.  

Fig. 2 - CT scan of the
abdomen, axial section,
showing a hypodense
lesion anterior to the
lower third of the kidney,
with a maximum diame-
ter of 46.65 mm x 24
mm.  
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Fig. 4 - Pre-embolization angiogram showing two
small arteries supplying the lesion after superse-
lective catheterization of the lower-pole segmen-
tal renal artery.  

Fig. 5 - Post-embolization angiogram showing
cessation of blood flow in the branch of the right
lower-pole segmental renal artery supplying the le-
sion.   
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Discussion

Renal AML is considered as a benign kidney tumour
with hamartomatous features. AML is composed of het-
erogeneous tissues, including blood vessels, adipose tis-
sue and smooth muscle, and may present as sporadic cas-
es or in association with TSC. 

In the case we described above, a diagnosis of TSC
was ruled out due to absence of family history of TSC
and lack of specific signs and symptoms, i.e. other in-
tra-abdominal masses, facial angiofibromas, mental re-
tardation, seizures, pulmonary lymphangiomyomatosis,
subependymal calcifications, cortical, facial and periungual
tubers, peau de chagrin (shagreen patches) (3, 4). 

In the majority of cases, classic AML is easily diag-
nosed by recognition of fat tissue within the lesion, which
appears hyperechoic on ultrasound, as an area of nega-
tive attenuation value on CT and as an area of high sig-
nal intensity on T1-weighted images with signal loss on
MRI (17, 18). Recognizing the fat component is there-
fore essential to rule out a diagnosis of malignant renal
tumour such as renal cell carcinoma (RCC), as well as
of lipomas, liposarcomas and fat-containing RCCs (7).
A percutaneous renal biopsy can be helpful in dubious
cases (19).

Indications for treatment of AML include intractable
pain, haematuria, suspicion of malignancy, large-size tu-
mours, spontaneous ruptures and radiographic imaging
suggestive of malignant lesions (4). 

According to Oesterling et al. (20) and Steiner et al.
(21) the choice of treatment should be based on both tu-
mour size and symptoms. According to this approach,
tumours >4 cm are frequently symptomatic and have a
haemorrhagic tendency, and therefore require either se-
lective embolization or surgical treatments such as par-
tial nephrectomy, enucleation or wedge resection (4, 22),
whereas tumours < 4 cm should be followed up with year-
ly CT scans or ultrasonography (4, 7). 

SAE of renal artery is a safe and effective treatment
for symptomatic and large-size AMLs. 

Most of the AMLs treated with SAE show a mean re-
duction in size of about 43% (23). Nevertheless, in a mi-
nority of cases lesions do not shrink and, instead, they
increase their size due to an increase in the nonvascular
component (9). In such cases, it is advisable to confirm
the initial diagnosis of AML with repeated angiography
and, if needed, to re-treat the lesion by SAE (23). 

SAE has been associated with less postoperative com-

plications as compared with surgical approaches, and no
haemorrhagic complications have been described dur-
ing a 5-year follow up period. Furthermore, in a recent
study by Ramon et al. (9) rates of post-embolization syn-
drome (i.e. fever and flank pain) were significantly low-
er as compared with other reports in the literature (9). 

In the same study by Ramon et al. (9) patients ini-
tially treated with SAE were followed up for a mean of
4.8 years, during which no symptoms such as pain or
bleeding occurred. Nevertheless, repeat embolization was
needed in about 37% of cases due to neoangiogenesis or
re-canalization of treated vessels. 

No deaths have been described in relation to em-
bolization treatment, and kidney function remains
nearly unaltered after the intervention. Therefore, SAE
is a minimally invasive procedure that is associated with
optimal preservation of renal function (9).

Alternatively, a partial nephrectomy can be performed.
This approach has higher complication rates (24), al-
though it is associated with a lower incidence of recur-
rence as compared with SAE (9).

Drugs such as mTOR inhibitors (10) and anti-an-
giogenic agents (25) represent a non-invasive therapeu-
tic option with a lower incidence of complications for
the treatment of asymptomatic AML patients in whom
SAE or nephron sparing surgery (NSS) (22) are difficult
to perform.

Due to high morbidity related to the possible oc-
currence of renal insufficiency, radical nephrectomy is
indicated only for the treatment of AMLs >8 cm (22),
when suspicion of malignancy is high and when mini-
mally invasive techniques cannot be performed (11). 

Conclusions

Renal angiomyolipoma is a benign kidney tumour
with hamartomatous features. Retroperitoneal haem-
orrhage is the most frequent complication of AML. 

Among possible treatments, super-selective em-
bolization of segmental arteries that supply the lesion is
considered as the most effective minimally invasive ap-
proach in preventing haemorrhagic events and symp-
tomatic manifestations. This procedure is advisable for
AMLs with a diameter >4 cm. The procedure is well tol-
erated and is associated with minor complications, al-
though it has been associated with frequent relapses as
compared with surgical alternatives.
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