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Abstract

Introduction: Epithelioid angiomyolipoma of the kidney is a rare, but potentially malignant variant of angiomyolipoma and 
difficult to treat in metastatic form.
Case: Five years after nephrectomy due to a kidney tumor, which histologically turned out to be an epithelioid angiomyoli-
poma, a 70-year-old patient presented with histologically confirmed metastasis in the right ilium and lumbal vertebral body 
metastases. We started therapy with temsirolimus. The first staging MRI examination after three months showed a very good 
response of the bone metastases to therapy. Therefore, the therapy was continued, and after 13 months, as of 05/2021, the 
FDG-PET/CT showed complete remission with only avital lesions left.
Conclusion: This case report describes the dramatic response of osseous metastases from an epithelioid angiomyolipoma of 
the kidney to mTOR inhibitor therapy with temsirolimus.
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Introduction

 Angiomyolipoma (AML) is a rare tumour belonging to 
the family of perivascular epithelioid tumors. Epithelioid angio-
myolipoma (EAML) is a variant of the classic angiomyolipoma 
(AML) [1]. The three typical histopathological components of 
classic AML, mature fat cells, smooth muscle cells, and (atypical) 
blood vessels are not present in EAML; instead, epithelioid cells 
are predominant [2].

 EAML accounts for approximately 5-8% of surgically 
resected AML and shows a tendency towards more aggressive 
behaviour, which may manifest itself as local recurrence and/or 
metachronous metastasis to the liver, lymph nodes, or retroperi-
toneally [3, 4]. It has been assumed in the literature that about 
30% of EAML develop malignant potential [5], but this may be 
an overestimation [1].

 Typical AML, because of their benign nature, are usu-
ally monitored and treated only when there is a risk of rupture or 
symptoms, then often by embolization or surgical removal. How-
ever, EAML is usually identified only by a histological workup.

 Thus, metastatic EAML is very seldom encountered, 
and there exists no established treatment regimen. Probatory 
chemotherapies have not yielded satisfactory results [6,7]. How-
ever, several case reports and series describe good responses to 
agents that inhibit the mTOR pathway [8-10].

 We here present to our knowledge the first patient in 
Germany with osseous metastasis of an EAML that showed com-
plete remission after treatment with an mTOR (mammalian tar-
get of rapamycin) inhibitor, specifically temsirolimus.

Case Report

 We present a 70-year-old male caucasian patient (Pre-
therapy: weight 88 kg, height 1.87 m) who had undergone a lapa-
roscopic transperitoneal daVinci-assisted tumour nephrectomy 
on the left side in 2015 following an incidentally diagnosed mass 
of the left kidney. Pathological workup of the 8.7 cm large tumour 
led to the diagnosis of an epithelioid angiomyolipoma (PECom) 
of the kidney. Histologically, the tumour showed a clear epithe-
lioid morphology with very large voluminous tumour cells and 
polymorphous enlarged nuclei. Positivity for the melanocyte 
markers HMB45 and MelanA and negativity for Desmin and 
S100 were noted. The dignity of the tumour was unclear at the 
time, with the possibility of a malignant variant due to the size 
and marked cellular polymorphism (Figure 1). The patient ini-
tially presented asymptomatic during follow-up, but a CT scan 
on 30/09/2019 revealed a lesion in the right os ilium that was 
highly suspicious of a bone metastasis. Specifically, a 2.5 cm mass 
of the right os ilium with long corticalis destruction with paraos-
seous tumour growth was described.

 The osseous lesion was confirmed on skeletal scintig-
raphy performed on 15/10/2019 with additional questionable 
multi-enhancement at lumbar vertebra 5. In December 2019, a 
sample was taken from the right ilium after another MRI of the 
pelvis (Figure 3). Histology revealed a polymorphous tumour cell 
proliferation with eosinophilic cytoplasm and strong expression 
of MelanA and HMB45, showing the same immunohistochemi-
cal phenotype as the primary lesion. The Actin immunohisto-
chemistry was negative. After further morphological and immu-
nohistochemical consultation and comparative assessment with 
the primary tumour of the kidney, the finding was confirmed in 
January 2021 as a metastasis of the epithelioid angiomyolipoma 
of the kidney (PECom) diagnosed in 2015 (Figure 2). 

Figure 1: Microscopic examination of the nephrectomy specimen revealed an epitheloid tumor with large polygonal cells with eosinophilic 
cytoplasm and atypical nuclei with prominent nucleoli (HE). The tumor cells showed a positive reaction in the immunohistochemica stainings 
for HMB45 and MART1 (from left to right), but were negative for AE1/3 as well as PAX8 and SOX10 (not shown). Original magnification 100x, 
the length of the scale bar is 100µm
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Figure 2: Microscopic examination of the metastasis specimen. The tumor cells showed a positive reaction in the immunohis-
tochemical stainings for HMB45 and MART1 (from left to right), but were negative for AE1/3 as well as PAX8 and SOX10 (not 
shown). Original magnification 100x

Thus, the overall course was malignant.

Figure 3: MRI pelvis with Os-ilium metastasis on the right before bioptical confirmation

 After this, the patient did not undergo any therapy and 
initially wanted to obtain a second opinion. When he presented 
to our institution again in March 2020, the whole-body MRI 
showed that the os ilium metastasis had progressed to 4.7 cm 
with further metastases in lumbar vertebra 1 and 3. 

 Due to the dynamics of the disease, the patient decided 
to start the mTOR therapy recommended by us with weekly tem-
sirolimus 25mg i.v. The first dose was administered in April 2020. 
Due to the rapid progression of the metastasis, we initiated the 
treatment without performing a molecular/ immunohistochemi-
cal study of mTOR.

 In July 2020, the whole-body MRI showed a very good 
therapy response of the bone filiae to the baseline of 03.03.2020 
with almost completely regressed findings, whereby the intra-

osseous residue of the Os-ilium metastases showed high ADC 
values as an indication of cell poverty/viability and the osseous 
metastases in lumbar vertebra 1 and 3 also showed a therapy re-
sponse with cell-poor residual findings here in the DWI.

 The therapy is tolerated with some well-adjustable side 
effects. Thus, due to a short-term thrombocytopenia in the 2nd 
cycle, a therapy break of 1 week was adhered to. Mucositis was 
treated with mouth rinses. Lower limb oedema improved with 
oral diuretic therapy with torasemide.

 Also in November 2020, there was a very good response 
to therapy in the os ilium on the right (focal necrosis) and the 
foci in lumbar vertebra 1 and 3 (constant cell-poor residuals) 
with no evidence of new tumour metastasis. This maintained for 
the next months (Figure 4). 
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Figure 4: MRI pelvis under temsirolimus therapy 02/2021

 To confirm the avitality of the lesions, an FDG-PET/
CT was performed on 17/05/2021, which showed no evidence 
of hypermetabolic local recurrence of the left renal lobe, and in 
particular showed the known osseous filiae in lumbar vertebra 
1 and 3 and in the right os ilium without increased metabolic 
activity in the sense of avital filiae (Figure 5). 

Figure 5: FDG-PET/CT examination 05/2021

To analyse the underlying biological alterations of the tumour, 
we ordered a molecular pathological examination. Therefore, 
a targeted NGS sequencing panel (Oncomine Comprehensive 

Panel v3, ThermoFisher) was performed, and revealed TSC-2 
mutation.
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Discussion

 AML is a rare mesenchymal tumour usually presenting 
in middle age (40-50 years) without gender preference. AML is 
often an incidental finding, but may become symptomatic with 
flank pain, haematuria or palpable mass and in severe cases hy-
pertension, haemorrhage and renal failure.  Treatment options 
for AML, indicated when symptoms appear, when malignancy 
is suspected or in asymptomatic cases > 4cm in size, range from 
active surveillance to embolization to surgical removal via par-
tial resection of the kidney or nephrectomy. Small AML without 
clinical complications and typical imaging presentation can be 
monitored because of its usually benign behaviour. However, 
prophylactically motivated reasons should also be considered, 
such as women of childbearing age, very large findings and pa-
tients in whom follow-up is difficult.

 When an AML presents with a low fat component, it 
can be poorly differentiated from a renal cell carcinoma or re-
troperitoneal sarcoma by imaging methods, so that a resection 
should be performed in these cases. Making a definitive diagno-
sis of EAML by imaging is difficult, partly because the fat content 
on MRI or CT is often less than 5%, unlike AML. On MRI, it 
can be helpful to note characteristics such as a T-hypo inten-
sity, tumour necrosis, haemorrhages, cystic changes, exophytic 
growth, venous invasion or thrombus. In the MR contrast phase, 
the EAML are usually non-specific. Thus, a definitive diagnosis 
of EAML can only be made histologically after obtaining tissue 
by sampling or surgical resection [12,13]. In our patient the MRI 
showed an osteodestructive lesion with accompanying extraos-
seous component and strong contrast enhancement with a cen-
tral recess.

 EAML is a rare, but important subtype of AML, since 
it may follow an aggressive clinical course, which may present 
as local recurrence or metastasis, preferably in the liver, lung, 
lymph nodes or retroperitoneum. Tsai et al. report that at least 
30% of EAML patients develop a progression to a typical malig-
nant EAML. [17] However, the exact risk of recurrence or metas-
tasis for a given patient is difficult to estimate.

 The first descriptions of EAML occurred in the 1990s 
with individual cases or very small series [14,15]. However, the 
exact proportion of epithelioid cells that define an EAML is un-
clear [16]. Various series name <5%, 20% or even 80% as the cut-
off value. Enlarged vesicular nuclei and prominent nucleoli are 
often present. However, atypical nuclei and a high proportion of 
epithelioid cells may be misdiagnosed as renal cell carcinoma. 

Therefore, exact workup by an experienced pathologist with ad-
ditional immunohistochemical tests, such as HMB45 and Mel-
anA, is of great importance for the correct diagnosis of EAML.  
In our patient the lesion showd a polymorphous tumour cell 
proliferation with eosinophilic cytoplasm and strong expression 
of MelanA and HMB45, leading to the diagnosis of malignant 
EAML.

 In addition, histology may provide hints to the clinical 
course of EAML. For example, Brimo et al. who found ≥ 70% 
proportion of atypical epithelioid cells, ≥2 nuclear division Fig-
ures per 10 major facial fields, atypical nuclear division figures 
and necrosis. [18]

 In 80-90% of the cases, AML is clinically sporadic; in 
the remaining 10-20% of cases, AML is associated with tuberous 
sclerosis. [2] . This is an autosomal inherited disease based on in-
activating mutations in the TSC1 and TSC2 genes. The proteins 
encoded by TSC1 and TSC2 are part of a TSC protein complex 
that negatively regulates mTOR complex 1 and is thus essential 
for regulating cell growth and size.

 Thus, inactivation of TSC1/2 results in overactivation of 
the mTOR signal transduction pathway. This leads to increased 
proliferation in the characteristic tuberous sclerosis lesions and 
tumour development in various organs, including AML in the 
kidney. However, TSC1/2 alterations are also found in sporadic 
renal angiomyolipomas [3], and are thought to represent a cru-
cial oncogenic driver. Thus, inhibition of the subsequently acti-
vated mTOR signal transduction by drugs represents an impor-
tant therapeutic option. [11] Since EAML are very rare tumours, 
no fixed treatment options have been established for EAML. 
There are cases of complete resection with therapy-free follow-
up. Therapeutic approaches with chemotherapies have produced 
moderate to inadequate results [19,20].

 Because our patient had an inoperable lesion as well 
as 2 other metastases, surgical intervention was not an option. 
Thus, also in view of the pathogenetic relationship with the 
mTOR pathway, we chose treatment with an mTOR inhibitor.

 Treatment with an mTOR inhibitor, as it also appears 
reasonable due to the biological basis specifically in cases with 
TSC1/2 alterations, shows promising results with complete re-
missions in some cases, as we were able to show in our case [21-
23]. However, some cases do not respond to this therapy either, 
which may be due to a smaller subset of cases harbouring under-
lying TFE3 fusions [4], and probably additional, not yet revealed 
pathogenic mechanisms.
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 In summary, we here present a patient with osseous 
metastasis of an epithelioid angiomyolipoma with a TSC2 muta-
tion, which showed a complete response to mTOR therapy. This 
case demonstrates that, although very rare, the correct diagno-
sis of EAML is important and close follow-up is recommended. 
Furthermore, treatment with an mTOR inhibitor can succeed in 
complete remission. Moreover, this case highlights that addition-
al molecular workup may help to guide therapy. 
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