
Renal angiomyolipomas are the most common 
benign mesenchymal tumors of the kidneys. It can be 
observed sporadically or may be associated with the 
tuberous sclerosis complex (TSC).1 Clinically, the 
vital concern is life-threatening bleeding.2 Selective 
embolization is the primarily preferred minimally in-
vasive method in the treatment of acute hemorrhagic 
angiomyolipoma.3 

TSC is a genetic, multisystemic disease that is 
observed in every 6,000-10,000 live births. The di-
agnosis is mostly made in childhood.4 We aimed to 
present a 30-year-old adult patient with spontaneous 
angiomyolipoma hemorrhage, who was treated with 
selective embolization after admission to the emer-
gency department and was subsequently diagnosed 
with TSC. 

 CASE REPORT 
A 30-year-old male with a known history of seizures 
and using antiepileptic drugs, but whose seizure etiol-

ogy is unknown, was admitted to the emergency de-
partment of our hospital with abdominal pain in the 
right lower and upper quadrant for lasting 5 hours. The 
patient had no history of trauma. At the time of ad-
mission, in whole blood count (CBC), hemoglobin was 
17 g/dL and within normal limits, leukocyte count was 
11x103 μl/mL indicates minimal leukocytosis. There-
upon, the patient was referred to our ultrasonography 
unit with a preliminary diagnosis of acute appendicitis. 
In the ultrasonography examination performed on the 
patient, the appendix was displayed normal, but ap-
proximately 165x105 mm in size hematoma was ob-
served in the right retroperitoneal area. 

In addition, multiple cysts and several hypere-
choic solid lesions thought to be compatible with an-
giomyolipoma were observed. Abdominal computed 
tomography (CT) was recommended for the patient 
with the preliminary diagnosis of spontaneous hem-
orrhage due to renal angiomyolipoma. In addition, due 
to the patient’s history of seizures, more than 2 renal 
angiomyolipoma and multiple renal cysts, further 
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evaluation for diagnosis of TSC was recommended to 
the clinicians following the patient. Meanwhile, in the 
control CBC taken, it was determined that the pa-
tient’s hemoglobin value decreased by 3 units. 

In the contrast-enhanced abdomen CT of the pa-
tient taken on the same day; multiple cysts and few 
solid lesions with areas of fat density consistent with 
angiomyolipoma were observed in both kidneys. In 
addition, a hematoma of approximately 205x135 mm 
in size, extending inferiorly in the right perirenal and 
retroperitoneal area, was observed with active con-
trast extravasation (Figure 1). 

The patient was consulted to the interventional 
radiology department. Informed consent that also 
clears that patient’s images can be used in academic 

purposes, has been taken from the patient. Selective 
right renal angiography was performed with the pre-
liminary diagnosis of ruptured angiomyolipoma. In 
the digital subtraction angiography images taken 
from the right renal artery, tumoral staining of 75x70 
mm in the inferior part of the kidney and 35x30 mm 
in the upper part were observed. Although active ex-
travasation was not observed during angiography, su-
perselective embolization was decided for the patient 
who was thought to have bled from an inferior an-
giomyolipoma (Figure 2). The branches feeding the 
mass were superselectively catheterized with a mi-
crocatheter (Progreat Microcatheter System, 2.7 Fr, 
Terumo, Japan) and embolization was performed 
using 300-500 and 500-700 micron sized microparti-
cles (Embosphere Microspheres, Merit Medical, 
USA). In the control angiography images after the 
procedure, it was observed that the staining of the 
mass decreased significantly (Figure 2). After the em-
bolization, the patient was followed up for 1 day in 
the intensive care unit of our hospital, and no decrease 
was observed in the hemoglobin value. Multiple 
subependymal nodules located in both hemispheres 
were observed in the brain CT. The patient, whose 
condition was stable one day after the procedure left 
the hospital voluntarily, so long-term follow-up of the 
patient could not be performed (Figure 3). 
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FIGURE 1: A hematoma of approximately 205x135 mm in size, extending inferi-
orly in the right perirenal and retroperitoneal area. 

FIGURE 2: In the digital subtraction angiography images from the renal artery, tu-
moral staining of 75x70 mm in the inferior part of the kidney and 35x30 mm in the 
upper part of the kidney observed. In the control angiography images after the su-
perselective embolization it was observed that the staining of the mass decreased 
significantly.

FIGURE 3: Multiple subependymal nodules in both hemispheres in brain CT. 



 DISCUSSION 
TSC complex is a genetic, multisystemic disease that 
affects many systems such as brain, retina, kidneys, 
heart, skin and lungs. It is seen in one in 6,000-10,000 
live births.4 The diagnostic criteria defined in 1998 
were updated in 2012 at the TSC consensus confer-
ence. Genetic test results have been added to the di-
agnostic criteria, and diagnostic classes have been 
updated as definitive and probable (Table 1).5 The 
diagnosis is mostly made in childhood while inves-
tigating the etiology of seizures.4 The age at diag-
nosis of TSC ranges from birth to 73 years in a 
retrospective study conducted by Staley in 2011. In 
81% of the patients, the age at diagnosis is under 10. 
However, it has been reported that patients diag-
nosed in adolescence and adulthood are not rare.6 In 
a retrospective study conducted by Kocak et al., at-
tention was drawn to the fact that the average age of 
diagnosis was 13 despite the easy accessibility of 
imaging methods.4 

Renal angiomyolipoma is the most common be-
nign mesenchymal tumors of the kidneys.1 They con-
sist of fat, smooth muscle, and abnormal vascular 
structures. They may be sporadic or associated with 
TSC.2 Multiple angiomyolipoma in both kidneys are 

more likely to be associated with TSC than solitary 
angiomyolipoma.7 

Detection of fat content by CT and magnetic res-
onance imaging is an important finding for the diag-
nosis of angiomyolipoma. Although clinically they 
are mostly asymptomatic, they can be life-threaten-
ing.3 Spontaneous renal angiomyolipoma hemor-
rhages may present with acute flank pain, palpable 
mass, and hypovolemic shock.7 The lack of internal 
elastic lamina of the vascular structures in angiomy-
olipoma creates a predisposition to bleeding.8 Many 
studies have shown that the risk of bleeding is di-
rectly proportional to their size. In addition, it has 
been reported that the size of angiomyolipoma and 
the risk of bleeding increase during pregnancy.1 

Treatment of angiomyolipomas that are symp-
tomatic or larger than 4 cm is recommended. The 
chosen treatment method may be partial nephrectomy 
or selective embolization.2 Selective embolization 
is the first preferred method in the treatment of 
acute hemorrhagic angiomyolipoma.3 Discussions 
on the choice between embolization and surgery 
mainly focus on safety, efficacy, preservation of 
kidney tissue, and pregnancy. Although both 
surgery and embolization are beneficial in patients 
with angiomyolipoma <4 cm in diameter, renal artery 
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A. Genetic diagnostic criteria 
The identification of either a TSC1 or TSC2 pathogenic mutation in DNA from normal tissue is sufficient to make a definite diagnosis of  
tuberous sclerosis complex (TSC).  

B. Clinical diagnostic criteria 
Major features Minor features 
Hypomelanotic macules (≥3, at least 5-mm diameter) “Confetti” skin lesions 
Angiofibromas (≥3) or fibrous cephalic plaque Dental enamel pits (>3) 
Ungual fibromas (≥2) Intraoral fibromas (≥2) 
Shagreen patch Retinal achromic patch 
Multiple retinal hamartomas Multiple renal cysts 
Cortical dysplasias* Nonrenal hamartomas 
Subependymal nodules 
Subependymal giant cell astrocytoma 
Cardiac rhabdomyoma 
Lymphangioleiomyomatosis  
Angiomyolipomas (≥2)

TABLE 1:  Diagnostic criteria for tuberous sclerosis complex 2012.

Definite diagnosis: Two major features or one major feature with ≥2 minor features. 
Possible diagnosis: Either one major feature or ≥2 minor features. 



embolization is currently recommended as first-line 
therapy for bleeding angiomyolipoma and is increas-
ingly used as preventative therapy for angiomy-
olipoma at risk of bleeding. Moreover, compared to 
surgical alternatives, embolization has many advan-
tages such as low complication rate, less trauma, 
preservation of renal function, and satisfactory short-
term (<5 years) outcome.1 Although embolization is 
currently the preferred treatment for symptomatic or 
ruptured renal angiomyolipoma, embolization has its 
limitations. Embolization causes tumor shrinkage in 
most patients, it is stated that tumor shrinkage alone 
is not a reliable exclusion criterion for recurrent 
bleeding.1 As seen in TSC and lymphangioleiomy-
omatosis, angiomyolipoma with multiple or giant 
aneurysms may respond poorly to embolization, em-
bolization efficiency is low in angiomyolipoma with 
high fat/vascularity ratio and may require repeated 
embolization; and finally, the procedure can not be 
applied to pregnant women due to radiation.1 As a 
conclusion, renal-originated retroperitoneal hemor-
rhages should also be considered in young patients 
presenting with non-traumatic acute abdomen, and 
the possibility of tuberous sclerosis should be kept in 
mind in the presence of angiomyolipoma in such pa-
tients, even if the patient is not diagnosed. Although 
there is no consensus on the treatment of asymp-
tomatic angiomyolipoma smaller than 4 cm, en-

dovascular super selective embolization is the first 
treatment option that should be considered as a min-
imally invasive method with proven efficacy and 
very low complications in patients presenting with 
acute angiomyolipoma bleeding.  
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