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We report three cases of hemorrhagic renal angiomyolipoma successfully treated using em-
bolization. Endovascular management of this complication is highlighted.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

An angiomyolipoma (AML) is a benign kidney tumor consist-
ing of fat tissue, smooth muscle cells and significant neovas-
cularization. Such rich neovascularization can lead to sponta-
neous hemorrhage, causing hematuria and/or retroperitoneal
hematoma in association with back pain [1]. While total or
partial hemostatic nephrectomy can be used as a first-line
treatment, embolization appears to be an effective and less
invasive therapeutic alternative [2]. We report three cases ad-
mitted for hematuria, in whom imaging revealed a bleeding
complication of a renal angiomyolipoma, successfully treated
with embolization.
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Observations

Case 1: A 41-year-old woman without relevant medical and
surgical history was admitted for pain in right hypochon-
drium and flank, associated with a Murphy sign. An ul-
trasound revealed a heterogeneous lower hyperechoic mass
in the right kidney. Computed tomography (CT) showed a
lower right angiomyolipoma of 71mm, associated with an ar-
terial aneurysm (versus pseudo-aneurysm) (Fig. 1A, B) and
perirenal fat haematic infiltration. The hemoglobin level
was 11g/dl. Endovascular approach with embolization using
microparticles(300-500um) in order to occlude the distal in-
tratumoral vessels and coils for the feeding arteries and the
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Fig. 1 - A-B; Enhanced CT showed a lower right angiomyolipoma with a perirenal hematoma, an intratumoral aneurysm
versus pseudo-aneurysm (arrow). c; Enhanced CT performed one month after the embolization showed mass and partial

renal parenchyma infarction (arrow)

Fig. 2 - A-B; CT with axial(A) and coronal(B) multiplanar reconstruction showed a left upper angiomyolipoma (stars) with a
perirenal fat hematic infiltration (arrow). C: Arteriography showed a selective embolization injection with microparticles

(arrow)

aneurysm was performed. No complication was noted. The
follow-up CT performed after one month showed satisfactory
devascularization of the angiomyolipoma (Fig. 1, C). One-year
follow-up demonstrated the preservation of renal function,
tumor shrinkage with no residual enhancement.

Case 2: A 58-year-old woman without relevant medical his-
tory except for arterial hypertension was admitted for lum-
bar pain radiating into the left inguinal and epigastric area.
Patient also presented nausea, vomiting and haematuria. An
abdominal CT revealed a left renal upper heterogeneous an-
giomyolipoma of 87 mm with active bleeding (Fig 2A, B) and a
peri-renal hematic infiltration. The patient was hemodynam-
ically stable with a hemoglobin level of 10g/dl. Embolization
with microparticles (300-500um and 500 -700 pm) was suc-
cessfully performed (Fig 2, C). The clinical and paraclinical ex-
ams demonstrated the preservation of renal function and no
complications after a one-year follow-up.

Case 3: A 32-year-old woman without relevant medical his-
tory was admitted to the emergency department for a macro-
scopic hematuria associated with severe right lumbar pain. An
abdominal CT showed a typical large heterogeneous right re-
nal angiomyolipoma of 65 mm including fat tissue (Fig. 3A, B).
There were also two small angiomyolipoma’s of the left kid-
ney, of 14 mm and 20 mm. Embolization was successfully per-
formed using microparticles (300-500xm) and coils (2-10 mm
maximal diameter and total length 20-140 mm) (Fig 3,C). The
clinical and paraclinical exams showed the preservation of re-
nal function and no complication after one year follow-up.

Discussion

Renal angiomyolipoma is most often discovered inciden-
tally during imaging studies such as ultrasound, CT or
MRI [34].

In its typical form, angiomyolipoma presents on ultra-
sonography as a rounded, well-circumscribed renal hypere-
choic mass (compared to the renal cortex) and abdominal CT
often enables confirmation of the positive diagnosis of an-
giomyolipoma, thanks to the demonstration of a fatty com-
ponent within the renal mass, characterized by negative den-
sities (classically inferior to -10 Hounsfield Units) [3,4].

In our case, we observed heterogeneous renal masses with
fat density ranging from -10 HU to -40 HU.

In some cases, the revelation may be noisy, marked by back
pain, high blood pressure, hematuria, or even a state of shock
related to massive intra or peri-renal bleeding [5,6].

The different risk factors for hemorrhage in renal angiomy-
olipoma are well identified: the size of the tumor (more than
four centimeters), multifocality and significant neovascular-
ization [7,8].

Those tumors were previously managed by surgery. En-
dovascular approach is a less invasive technique offering a
lower mortality and morbidity rate and preserve better the
renal function [2]. Embolization is indicated for symptomatic
angiomyolipoma or for preventive purposes when the mass
is large, usually greater than four centimeters. The main in-
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Fig. 3 - A: CT with frontal reconstruction: right renal angiomyolipoma (star) including fat tissue. B: Renal arteriography:
opacification of the renal parenchyma and of the angiomyolipoma (star). c: Renal arteriography showing devascularization

of angiomyolipoma (arrow)

dications of embolization are the size of the mass and/or a
significant neovascularization [9]

Our three patients presented with severe pain and hema-
turia. One had a massive macroscopic hematuria probably re-
lated to the rupture of an intra-tumoral aneurysm or pseudo-
aneurysm. The objectives of emergency embolization are first
to ensure hemostasis preserving a better renal function.

Embolization was successfully performed in our three
cases using microparticles and/or coils. No complication was
noted.

Clinical follow-up was generally simple and CTs showed
tumor volume reduction and infarction. Several authors have
reported 100% success rates [2,5,6,9,10]. Nevertheless em-
bolization may be incomplete. Rare complications such as al-
lergic reactions 0.6%, non-targeted embolization 2.3%, respira-
tory complications 2.0%, retroperitoneal hemorrhage 1%, and
lesions of the punctured femoral artery, were reported in the
literature review conducted by Murray and al [11]. However,
these complications are not life-threatening.

Conclusion

Renal angiomyolipoma are usually incidental findings. When
symptomatic, hematuria and retroperitoneal bleeding are
common.

Percutaneous embolization is a minimal invasive tech-
nique with a high successful rate a very low rate of mortal-
ity and morbidity and a better preservation of renal function
comparing to open surgery. It should be considered as a first
line treatment.
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