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Angiomyolipoma and PEComa are rare tumors descending from perivascular epithelial cells (PECs), with distinctive IHC,
morphological, and ultrastructural features. The kidney is the most frequent site of origin, but not the only one; however, adrenal
gland angiomyolipomas are extremely rare.We describe two cases being found in the adrenal glands. Given the paucity of literature
on the subject, more information on this disease is necessary for diagnosis and treatment. Here, we describe two complete case
reports, from presentation to treatment and follow-up, along with imaging and microscopic pathology samples, and provide a
comprehensive review as to the history and current literature available regarding these extremely rare tumors.

1. Introduction

Angiomyolipomas are mesenchymal tumors made up of
abnormal blood vessels, spindle cells, andmature adipocytes,
believed to be derived from perivascular epithelioid cells
(PEC) [1]. PEComas are a family of mesenchymal tumors
arising from PECs, including angiomyolipomas, as well as
pulmonary lymphangioleiomyomatosis [2, 3]. We recently
removed a large right adrenal tumor with multiple cal-
cifications suspicious for adrenal carcinoma on imaging.
Pathology, however, indicated angiomyolipoma (AML), only
the fourth AML of the adrenal gland in the English literature.
Another 11 cm right adrenal tumorwe resected had suspicious
elements. An independent review indicated that this tumor
was a malignant PEComa. It is the first PEComa of the
adrenal gland we and the independent reviewer have seen
and is one of the first, to our knowledge, to be reported in
the English literature.

2. Case Reports

2.1. Case 1. 65 y/o Caucasian female with hypothyroidism
and coronary artery disease presented with intermittent right

upper quadrant abdominal pain for one year, worsening
over a month. She denied fevers and weight changes, was
tolerating her diet without difficulty, and had noticed no
change in bowel movements. She reported no history of
nephrolithiasis, hematuria, or dysuria. Physical exam was
unremarkable except for mild right flank tenderness.

Abdominal U/S revealed a large heterogeneous mass,
appearing to arise from the right adrenal gland. CT scan
confirmed an 11.3 × 9.4 cm right adrenal mass with scattered
calcifications consistent with adrenal CA (Figure 1). 24-hour
urinary catecholamines, metanephrines, plasma cortisol, and
aldosterone were normal.

Given the suspicion for adrenal CA, the patient under-
went an open right adrenalectomy. The mass displaced sur-
rounding structures with no evidence of invasion. Intraop-
erative frozen sections demonstrated necrotic tissue without
signs of malignancy. The 626 g, 13 × 12 × 9 cm specimen
contained adipose tissue, thick walled blood vessels, and
scattered foci of spindle cells with areas of hemorrhage and
calcifications on H&E stain (Figure 2). Immunohistochem-
istry was consistent with angiomyolipoma, with positive
smooth muscle actin on the spindle cells. The final diagnosis
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Figure 1: CT scan showing 11.3 cm × 9.7 cm right adrenal mass with
scattered calcifications.

Figure 2: Thick-walled blood vessels and smooth muscle spindle
cells interspersed among numerous adipocytes (magnification 200x,
hematoxylin and eosin stain).

was adrenal angiomyolipoma.The patient was discharged on
POD #5 without complications and as of 36-month follow-up
had no evidence of disease.

2.2. Case 2. 63 y/o Caucasian male without past medical his-
tory presentedwith chronic cough, for which a CT scan of the
sinuses and chest was performed.The lower images of the CT
showed a possible right kidney lesion. CTof the abdomen and
pelvis demonstrated a 13 cm right adrenal mass, consistent
with adrenal CA. MRI clarified the lesion as adrenal with
no invasion of surrounding structures (Figure 3).The patient
underwent a right open adrenalectomy.The mass showed no
involvement of surrounding structures but did compress the
IVC. The mass was excised and sent to pathology (Figure 4).

The tumor replaced the adrenal gland in its entirety but
the capsule was intact, with various growth patterns (Figures
5 and 6). Histology showed a focal alveolar pattern and PECs.
Immunohistochemistry was positive for SMA, desmin, and
MITF, but negative for HMB-45, TFE3, and Pan-Keratin; our
pathologists felt this was consistent with PEComa of the right
adrenal gland. Due to the size (13 cm), the infiltrative growth
pattern, and the presence of necrosis, the tumorwas classified
as malignant as per the Folpe criteria [4]. The patient was
discharged on POD #3 and underwent 3-month follow-ups
for 2 years followed by 6-month follow-ups with imaging. He
did not receive chemotherapy or radiation. Presently, he has
no evidence of disease.

Figure 3: Complex right adrenal mass on MRI with no evidence of
invasion.

Figure 4: Right adrenal PEComa. It was a 14.5 × 12 × 7 cm fleshy
tumor with necrosis and hemorrhage.

Figure 5: Focal alveolar pattern. These areas are suggestive of an
alveolar soft part sarcoma.

Figure 6: PAS stains carbohydrate moieties such as glycogen. This
was a granular material more consistent with a PEComa.
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3. Discussion

In 2002, the World Health Organization (WHO) recognized
a family of neoplasms showing morphologic and immuno-
histochemical evidence of perivascular epithelioid cell (PEC)
differentiation, including angiomyolipoma (AML), lymphan-
gioleiomyomatosis (LAM), and other clear cell tumors [2].
The perivascular epithelial cell is consistently present. It
has distinctive IHC and morphologic and ultrastructural
features, such as an epithelioid appearance with clear or
granulated cytoplasm and a round to oval centrally located
nucleus. This is one of the first reported cases of a PEComa
in the adrenal gland and only the fourth reported case in the
English literature of an adrenal angiomyolipoma.

3.1. Angiomyolipoma. The term “angiomyolipoma” was first
coined in 1951 by Morgan to describe a benign renal tumor
composed of blood vessels, muscle, and fat [5]. Thick-
walled blood vessels that lack elastic fibers found in normal
arteries are characteristic, making angiomyolipomas prone to
spontaneous rupture and retroperitoneal hemorrhage. One
institution notes that seven cases of spontaneous retroperi-
toneal hemorrhage over ten years were actually ruptured
angiomyolipomas [6, 7]. The smooth muscle portion of the
tumor is comprised of spindle cells and epithelioid cells. The
nuclei are usually small, without mitotic activity; however,
mitotic activity has been documented and should not be
confused with sarcoma. Large, mature fat cells comprise the
remainder, similar to other lipomatous tumors.

Thediagnosis of angiomyolipoma ismade by the presence
of components listed above, as well as using immunohis-
tochemistry. In most cases, the tumors stain positive for
desmin, muscle specific actin, and HMB45. Markers for
epithelial cells, cytokeratins, and epithelial membrane anti-
gen are generally absent [7].

Angiomyolipoma is the most common benign resectable
tumor of the kidney and is rare in other locations. As few
as 40 documented cases of extrarenal angiomyolipoma exist
and only three cases of adrenal angiomyolipoma have been
reported.The first two cases of adrenal angiomyolipomawere
published in 2001 in the Journal of Clinical Pathology by
Lam and Lo. They described a 46 y/o female incidentally
found to have an 8 cm left adrenal mass. The second case
was a 20 y/o male with tuberous sclerosis who noted hema-
turia and left groin pain. He was found to have multiple
angiomyolipomas in both kidneys, the liver, and the left
adrenal gland [7]. In 2005, Elsayes documented a third case
of adrenal angiomyolipoma in a 49 y/o female with tuberous
sclerosis found to have a large right adrenal mass on MRI,
diagnosed as adrenal angiomyolipoma after surgical excision
[8]. Our patient, the fourth documented case in English
literature, presented with right upper quadrant pain. Initially,
her diagnosis was suspicious for adrenocortical carcinoma
due to calcifications noted on CT scan.

Imaging of angiomyolipomas demonstrates characteristic
aneurysmal dilation, representing thick-walled vessels [8, 9].
It can be difficult to distinguish angiomyolipomas from other
tumors sharing fat densities. Inmost cases, angiomyolipomas
are an incidental finding on imaging studies [10]. Close

follow-up is necessary, given the inability to distinguish these
benign lesions from malignancy. AML has been considered
a hamartoma in the past, but presently its clonal nature has
been demonstrated [11–13]. It is associated with tuberous
sclerosis and the 3rd to 4th decade of life and is most frequent
in patients of female sex [14].

3.2. PEComa. The first perivascular epithelioid cell (PEC)
was noted by Apitz in 1943 in renal angiomyolipomas.
The term PEComa was introduced in 1996 by Zamboni to
describe a tumor arising in the pancreas [15]. Since then, the
tumors have been noted in many organs, though ours is one
of the first known in the adrenal gland. Most PECs express
myogenic and melanocytic markers like HMB-45, HMSA-1,
MelanA/mart1, microphthalmia transcription factor (MITF)
actin, and desmin [3]. Our malignant PEComa was positive
for SMA, desmin, andMITF, but negative forHMB-45, TFE3,
and Pan-Keratin. The tumor being negative for HMB-45 is
rare, as nearly all are positive for HMB-45 [4], but PEComas
being negative for HMB-45 have been reported elsewhere
[16]. A hypothesized explanation for the variance in HMB-45
expression could be related to the tuberous sclerosis complex
(which our patient had), in which there are defects in the
enzymes involved in the conversion of phenylalanine to
melanin or catecholamines [16].

As with angiomyolipomas, with PEComas, there is an
association with tuberous sclerosis, an autosomal dominant
syndrome.This rare, multisystem genetic disease results from
mutations from one of two genes, TSC1 or TSC2.These genes
encode tumor growth suppressor proteins hamartin and
tuberin, causing tumors to grow in the brain, kidney, heart,
lungs, eyes, and skin. Historically, neurological issues were
the primary cause of death for these patients, but as medical
care has progressed, renal disease has become the primary
cause of death. Given that these patients develop masses at
multiple sites, including the kidneys, it was observed that
these patients develop renal cysts and masses in childhood,
and the incidence only increases with age. 60–80% of these
patients will have angiomyolipomas, of which PEComas are
a modulated cell type [17].

3.3. Epidemiology. There is a marked increase in incidence
in patients of female sex (6-7 : 1), and age at diagnosis
ranges within 8–89 years. There is a high level of association
(60–80%) with tuberous sclerosis. The most frequent sites
of PEComas are the uterus and retroperitoneum, though
the tumor can be found virtually anywhere [17–24]. The
patient often presents with focal pain, but these tumors are
also incidentally found on imaging [10]. Neither clinical
presentation nor radiologic appearance allows preoperative
diagnosis.

3.4. Malignant PEComas. A small subset of PEComas show
aggressive behavior and can be malignant. Folpe described
high-risk criteria for malignancy, including size > 5 cm,
mitotic rate > 1/50 hpf, necrosis, high nuclear grade and cel-
lularity, vascular invasion, and an infiltrative growth pattern
[4] (Figure 7). If a tumor has none of these, it is considered
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Figure 7: Tumor necrosis.

benign. If the tumor meets less than two criteria, malignancy
is uncertain. If there are two or more high-risk features, such
as in our case, then that is classified as malignant. These
criteria are not well-established, however, as this tumor is
rare and follow-up has not been consistent. A follow-up
review by Folpe in 2012 reevaluated the previous criteria with
new data and found that the rate of “aggressive behavior”
in tumors classified as malignant was 51%, less than the
original 71% proposed. This led to a revised set of Folpe
criteria, consisting only of size > 5 cm and high mitotic
rate [25]. A few malignant PEComas have metastasized after
several years [26–28]. Complete surgical resection has been
the treatment of choice, as the role of chemotherapy and
radiation is unknown.

4. Conclusion

This is one of the first noted cases of an adrenal malignant
PEComa, and the fourth adrenal angiomyolipoma. These
tumors appear to represent a spectrum of diseases derived
from the perivascular epithelioid cell (PEC). Both of these
patients have been followed up for over 36 months without
evidence of recurrence or metastatic spread from the malig-
nant PEComa. As more of these tumors are described, open
questions will likely be answered.
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