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SUMMARY
Perivascular epithelioid cell tumours are a novel 
histological description of mesenchymal tumours 
consisting of perivascular and epithelioid cells. 
Angiomyolipomas are one of the commoner types of 
this tumour group. They are typically associated with the 
inherited condition tuberous sclerosis (TS). In TS they are 
often seen arising in the kidneys and brain, although 
much more rarely can be seen in the liver. While usually 
thought of as benign tumours there is little evidence 
to predict whether they will progress to malignancy. 
Currently, there is no recommended best management 
strategy between resection and surveillance. We report 
two patients with TS seen in our centre with these 
described PEComa liver lesions histologically, however 
only one required a resection. On review of the literature, 
features such as increased size, rapid growth and 
vascular invasion would be concerning for possible 
malignant potential and therefore merit resection, as 
well as significant symptoms.

BACKGROUND
Perivascular epithelioid cell tumours (PEComas) 
are often found in children with tuberous sclerosis 
(TS), more rarely in the liver. There is no current 
recommended best management strategy. After we 
had two similar patients at our centre it was felt that 
a relevant review of the literature to ascertain the 
current guidance and experience with these types 
of tumour was necessary.

CASE PRESENTATION
A 9- year- old boy with known TS had been noted 
to have some increasing lethargy, weight loss and 
decreased appetite over a few months. He was 
found to have a hepatic mass that was increasing 
in size significantly over 6 months on serial ultra-
sound scans (measuring 12×8×10.5 cm on the last 
ultrasound). His blood tests were unremarkable 
with normal liver function and Alpha feta protein 
(AFP), CA-199 had always been normal. He was 
known to already have multiple angiomyolipomas 
(AMLs) in the kidneys, lungs and brain (including 
a subependymal giant cell astrocytoma and left 
retinal astrocytoma) and was under regular radio-
logical surveillance.

The hepatic mass raised suspicion due to the rapid 
growth so it was resected. At resection the mass 
measured 13 cm in length. The histology revealed 
epithelioid cells with inflammatory cells and thick- 
walled blood vessels in between. The tumour stained 
positive for HMB-45 (human melanoma black) 
and smooth muscle actin, immunohistochemical 

features found suggestive of PEComa. However, 
due to some nuclear atypia, evidence of necrosis 
and the larger size of the mass some concerns were 
raised about its malignant potential. While there 
was no capsular breech and the tumour resection 
margins were >10 mm away, the noted histological 
features warranted a close follow- up.

In our histology database we found one other case 
of PEComa—also a child with TS. A 16- year- old 
asymptomatic girl was found to have a 5 cm liver 
lesion on routine follow- up scans, along with some 
smaller satellite lesions in the liver. She under-
went a CT guided biopsy which revealed histolog-
ical features also consistent with AML (PEComa). 
The histology demonstrated a tumour composed 
of spindle and epithelioid cells mixed with blood 
vessels and adipose tissue. No mitotic activity or 
cellular atypia or necrosis were identified. As there 
was no interval size change it was decided not to 
remove it but to keep under a regular imaging 
surveillance instead—this was planned for initially 
6 monthly ultrasounds by the local team.

INVESTIGATIONS
Histology after resection for case 1 (figure 1).

TREATMENT
The first case had a resection of the liver mass and 
subsequent radiological monitoring. The second 
case had no treatment but was kept under regular 
radiological surveillance.

OUTCOME AND FOLLOW-UP
Both patients have been seen to have progression of 
growth and number of all of their existing lesions 
in the brain, kidneys and the second case also has 
lesions now in the spleen. However, neither patient 
has had any tumours that have progressed to 
become malignant currently.

The patient in the first case has notably had a 
right retinal astrocytoma develop subsequently, and 
the renal lesions have grown up to 35 mm in size. 
He has recently been started on Everolimus to limit 
further growth of these.

DISCUSSION
We describe two unusual liver tumours developing 
in the background of TS, requiring different clinical 
management approaches.

PEComas are mesenchymal tumours composed 
of histologically and immunohistochemically 
distinctive perivascular epithelioid cells.1 Typi-
cally, PEComas are multiple and have radiological 
appearances consistent with lipomatous hepatic 
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lesions distinct from the adjacent normal liver tissue. Histolog-
ically, the tumour is composed of three components: mature 
fat, blood vessels and epithelioid- spindle cells which are seen 
to radiate around the vascular lumina.2 They are distinctive in 
their immunohistochemical profile for displaying positivity for 
both melanocytic and smooth muscle markers.3 They typically 
stain positive for HMB-45, Melan A, microphthalmia transcrip-
tion factor, smooth muscle actin, pan muscle actin and calponin, 
while they are negative for cytokeratin and S100 protein.

There is a strong association with TS, and the lesions can arise 
in multiple places, most typically the kidney. Hepatic PEComas 
in TS are much less common, with an incidence between 6%4 
and 15%.3 5 This is opposed to 80% of patients with TS having 
identified renal PEComas. However, the prevalence of renal 
lesions were found to be much higher and age at occurrence 
lower in patients with hepatic lesions.5 Most liver lesions are 
small and are asymptomatic, a minority grow, but with no 
clinical consequences reported.5 PEComas represent 0.4% of 
primary liver tumours. PEComas can also be found in patients 
with no evidence of TS.

More atypical lesions, up to 20 cm in diameter and associated 
with rapid growth have been described in some of the literature.6 
These are more likely to be symptomatic, associated with weight 
loss, abdominal pain, vomiting and therefore often requiring 
treatment such as resection, in contrast to smaller/multiple 
lesions which are usually just routinely monitored. The likeli-
hood of anything other than a benign tumour in such patients is 
considered very low.7 Conversely, if there is no evidence of TS, 
the lesion is larger or growing rapidly, there should be a concern 
for hepatocellular carcinoma or other malignant neoplasm and 
resection options should be considered early. Interestingly, there 
was one adult patient (with TS) documented who was reported 
to have shown a significant tumour reduction after 6 months 

of Tamoxifen to shrink the tumour size medically instead of 
surgical management.8

A recent paper investigating the malignant potential of 
hepatic AMLs, included 81 cases of which 6% are patients with 
TS. Pathological features of the more aggressive ones included 
hepatocyte necrosis, high mitotic figures and vascular invasion. 
Initially, no patient had metastases, but on follow- up there was 
a 10% rate of recurrence or metastases.9 Another paper has 
suggested that the malignant potential could be determined using 
features such as diameters exceeding 5 cm, infiltrative margins, 
high- grade nuclear atypia, a mitotic count >1/50 high power 
fields, vascular invasion and necrosis. Of note, our first patient 
who had his lesion resected, had a tumour with diameter >5 cm, 
nuclear atypia and hepatocyte necrosis, which was in keeping 
with the clinical evolution.10

Of increasing interest is the suggestion that immunohisto-
chemical studies may assist in the differentiation between benign 
and malignant neoplasms. While AMLs uniformly express mela-
nocytic markers such as Melan- A and HMB-45, it is proposed 
that immunohistochemical staining for CD117 may predict clin-
ical behaviour.11 Makhlouf et al first demonstrated that both the 
epithelioid and spindle cell component of AMLs show diffuse 
cytoplasmic positivity for CD117.12 While subsequent studies 
have confirmed this finding in benign AMLs, down- regulation or 
loss of CD117 expression has been observed in a proportion of 
the malignant cases providing a potential prognostic marker.11 13

We have tried to illustrate clinical difficulties in managing 
patients with TS and focal hepatic lesions. Our first patient had 
a tumour which was growing fairly rapidly and we felt its resec-
tion was justified due to the symptoms and subsequent histo-
logical features as discussed. In the second patient we opted for 
conservative and expectant approach as there were no clinical 
features to suggest its malignant potential, agreeing with similar 
findings previously documented.14 In any case, close surveillance 
with ultrasound scan (USS) and MRI is required and necessary 
both in the sporadic cases and those associated with TS. The 
progressive lesions need radiological monitoring even after 
effective resection.

Learning points

 ► Hepatic perivascular epithelioid cell tumours (PEComas) are 
tumours seen more frequently in tuberous sclerosis, although 
their incidence is still much less frequent than in their renal 
counterparts

 ► PEComas are usually benign tumours, although there have 
been reported recurrences/metastases in up to 10% in one 
study.

 ► Features such as increased size, rapid growth and vascular 
invasion would be concerning for possible malignant 
potential and therefore merit resection, as well as other 
reasons such as significant symptoms.

Acknowledgements The authors would like to thank Dr Anne- Marie Grima and 
the paediatric and adult gastroenterology teams in Malta for liasing with the patient 
in the second case.

Contributors MJ gathered the case information together and wrote the article. 
AH added the histopathology information and slides. MD gave advice and guidance 
on the histopathology sections and NDH gave oversight and guidance to the whole 
article.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Figure 1 Histology from resection of liver lesion in first case. Large 
polygonal tumour cells with abundant cytoplasm were arranged around 
ectatic vessels. occasional fat- containing cells were present (arrow) 
(A, H&E ×200 magnification). Fewer than 1 mitosis was identified per 
10 high power fields. Foci of tumour necrosis were present (B, arrow, 
×100 magnification). The tumour expressed HMB-45 (C, main image, 
HMB-45 immunostain ×200 magnification) and also expressed smooth 
muscle actin (D, main image, SMA immunostain ×200 magnification). 
There was no expression of S100 (C, upper inset, S100 immunostain 
×200 magnification), no expression of OCH1E5 (C, lower inset, OCH1E5 
immunostain ×100 magnification) and no expression of desmin (D, 
inset, desmin immunostain ×100 magnification).
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