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Introduction
Tuberous sclerosis complex (TSC) is an autosomal 
dominant disease with a mean incidence estimated 
in 1/6000 live births1.  Approximately 70–85% of 
patients with TSC develop renal angiomyolipomas 
(RAML). The most common complication of RAML 
is Wunderlich’s syndrome, an urological emergency 
due to spontaneous, non-traumatic retroperitoneal 
hemorrhage, which occurs in 10% of the cases and can 
be a life-threatening condition2. Pathologically, RAML 
are characterized by variable admixture of adipocytes, 
smooth muscle cells and abnormal vasculature3. The 
presence of intraglomerular microlesions is extremely 
rare and there are a few number of reports in the 
literature4.  

Case Report
A 36-year-old woman with medical history of TSC and 
intellectual disability was admitted to our hospital 
with sudden-onset right-sided abdominal pain, gross 
hematuria and hypotension. Abdominal computed 

tomography (CT) revealed multiple and bilateral 
renal masses with heterogeneous fat density, which 
were consistent with RAML.  The right kidney showed 
a large heterogeneous tumor measuring 12.7x 10.5x 
9.5 cm, associated with haematoma, suggestive of 
ruptured RAML. 

A diagnosis of bilateral, multifocal RAML with 
Wunderlich’s syndrome was made. After the patient 
was hemodynamically stable, right nephrectomy was 
performed. No complications were observed and the 
patient was discharged on the fourth postoperative 
day in a good condition.

Macroscopic examination revealed an enlarged kidney, 
measuring 14x 8x 6 cm, with multiple nodules range 
from 0.5-2 cm in diameter and a solid cystic tumor 
measuring 9.8x 7.5x 6 cm associated with a large 
perirenal hematoma.

Histologically, the tumors were composed of thick-
walled, hyalinised vessels, many of them without 
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Abstract
The association between tuberous sclerosis complex (TSC) and renal angiomyolipomas (RAML) is widely 
recognized, but the evidence of intraglomerular microlesions of angiomyolipoma in TSC is extremely rare. We 
report a 36-year-old woman with TSC, presenting as gross hematuria and hypovolemic shock. The patient was 
diagnosed with bilateral RAML and spontaneous rupture of right RAML. She underwent right nephrectomy. 
Microscopic examination revealed multiple bilateral RAML composed of dysmorphic blood vessels, smooth 
muscle, epithelioid cells and adipose tissue, as well as intraglomerular microlesions of these components in 
continuity with the glomerular basement membrane but without adhesion to the Bowman’s capsule. In this 
report we describe the histopathologic features and immunohistochemical markers of TSC-associated RAML 
with multiple parenquimatous lesions and isolated micro foci in the glomerular tuft.  We also review recent 
discoveries related to possible pathogenesis of renal and intraglomerular lesions.
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internal elastic lamina, bundles of smooth muscle, 
mature adipose tissue and epithelioid cells of varying 
proportions. Necrosis and hemorrhage were also 
observed. Numerous microscopic tumor foci were 
found throughout the parenchyma, as well as isolated 
intraglomerular segmental nodules consisting of 

epithelioid, smooth muscle and adipose cells without 
attachment to the Bowman’s capsule (Fig. 1).

Neoplastic cells expressed melanocytic markers 
(HMB-45 and Melan-A), desmin, smooth muscle actin, 
vimentin and were negative for pan-cytokeratin AE1-
AE3.

Figure 1. Intraglomerular microlesions of angiomyolipoma consisting of adipose and epithelial cells. A-C: 
hematoxylin-eosin; original magnification, 200x (A) and 1000x (B-C). D: periodic acid-Schiff; original 

magnification, 1000x

Discussion
TSC is an autosomal dominant disease characterized 
by hamartomatous tumors of the skin, brain, kidney, 
heart and lung3. TSC is caused by mutations in two 
genes, TSC1 at position 9q34 and TSC2 at 16p13.35, 
which encode proteins that act as tumor suppressors. 
These proteins are called hamartin and tuberin, 
respectively. Kidneys are frequently involved in TSC 
and renal complications are the most common causes 
of morbidity and mortality in these patients. Renal 
disease includes angiomyolipomas, epithelial cysts 
and renal cell carcinoma6. Multiple and bilateral RAML 

develop in up to 80% of patients with TSC7. Although 
these tumors are usually asymptomatic, lesions larger 
than 3 cm in diameter are prone to bleeding. The risk of 
bleeding is proportional to the size of the lesion and up 
to 10% of TSC patients may experiment spontaneous 
massive and potentially fatal retroperitoneal 
hemorrhage or Wunderlich’s syndrome8. 

This report describes a case of bilateral RAML with 
multiple nodular lesions either inside or outside the 
glomeruli. All glomerular lesions were in continuity 
with the capillary wall. The lack of attachment to the 
Bowman´s capsule suggests that the origin of these 
microlesions occurs inside the glomerulus. 
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The intraglomerular microlesions in RAML were 
first reported in 1930 by Feriz et al9. They described 
“epithelial and fatty inclusions” in the glomerular tufts. 
In 1973, Shinohara et al10 reported similar lesions, but 
the first detailed description was given by Nagashima 
et al in 198811. 

The RAML are histologically classified as typical 
(triphasic) or atypical (monophasic or epithelioid). 
Most RAML contain variable admixtures of tumor 
cells that are histologically and molecularly similar to 
vascular, smooth muscle and fat lineages12. Renal AML 
cells express molecular markers of melanocyte lineage 
such as HMB-45 and melan-A and muscular markers 
such as smooth muscle actin and less frequently 
desmin13. It has been proposed that they might 
originate from undifferentiate cells of the neural crest 
or of an unidentified AML neoplastic stem cell14.

RAML have been considered to be an hamartoma for 
a long time, but there is strong evidence supporting 
that they are true neoplasms with a clonal origin15-

17. Martignoni et al15 suggested that there is a group 
of lesions that originate from a progenitor cell 
called perivascular epithelioid cell (PEC) which 
is characterized by an epithelioid appearance, 
perivascular distribution and intracytoplasmic HMB-
45 positivity. They described intraglomerular lesions 
with features of angiomyolipoma in patients with and 
without tuberous sclerosis and in the TSC2/PKD1 
contiguous gene syndrome, a disease with a deletion 
disrupting both TSC2 and PKD1 (autosomal dominant 
polycystic disease gene).

Recently, Gonçalves et al17 described the first mouse 
model of RAML and provided evidence that these 
mesenchymal tumors originate from renal proximal 
tubule epithelial cells.

Conclusion
The intraglomerular microlesions of angiomyolipoma are 
extremely infrequent. Human RAML express 
melanocyte and smooth-muscle markers, as we found 
in our case. However, the accurate cell origin of AML 
or AML stem cell remain unknown. 
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