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Abstract: Several case reports have provided most of the information available on

perivascular epithelioid cell tumors, but with no consensus regarding diagnosis or treatment

paradigms. Sunitinb is a VEGFR multitargeted tyrosine-kinase inhibitor that is regarded as

a first-line treatment of clear cell–type metastatic renal-cell carcinoma after cytoreductive

surgery. Our case was a 29-year-old male who presented with a metastatic left renal tumor

and underwent left partial nephrectomy followed by adjuvant tyrosine kinase–inhibitor

treatment. We report this case to present the peculiarity of this rare pathological variant,

its clinical and diagnostic features, and challenges regarding treatment options, since the

response of this rare tumor to adjuvant tyrosine kinase–inhibitor therapy has not been well

described.
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Introduction
Perivascular epithelioid cell tumors (PEComas) are mesenchymal tumors composed

of histologically and immunohistochemically distinctive PECs. Related mesenchy-

mal neoplasms include angiomyolipomas (AMLs), lymphangiomyomatosis, and

clear-cell tumors of the lung. Similar lesions arise at a variety of visceral and soft

tissue. The cell of origin is classified as the PEC (which has no known normal

tissue counterpart), and the uterus is the most common site of involvement. Most

PEComas are benign and do not recur after local radical surgical removal. Some

cases have a well-described malignant or metastatic variant that has a uniformly

fatal outcome.

Molecular pathophysiology studies have described aberrant mTOR signaling,

which constitutes the rationale to use mTOR inhibitors (mTORIs) as a treatment

option. Current guidelines recommend tyrosine-kinase inhibitors (TKIs) after

cytoreductive nephrectomy in metastatic renal-cell carcinoma. Here, we describe

a case of metastatic renal PEComa treated with an adjuvant TKI (sunitinb) and

mTORIs. We selected sunitinib as first-line treatment because it inhibits multiple

growth factors, including VEGFR1, VEGFR2, and VEGFR3, in addition to

PDGFRs, KIT, and FLT3R, in addition to our institutional experience with this

agent.
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Case
A 39-year-old man presented in October 2015 with recurrent

epigastric pain radiating to the back, without other gastro-

intestinal or constitutional symptoms. On physical examina-

tion, he had tenderness on palpation of the upper abdominal

area. His blood investigations were unremarkable, but CRP

was high at 48 and erythrocyte-sedimentation rate at 65.

Gastroduodenoscopy revealed hiatal hernia. An abdominal

computed tomography (CT) scan revealed a 7 cmmass in the

left kidney with ipsilateral retroperitoneal lymph-node enlar-

gement and bilateral lung lesions. We performed a left partial

nephrectomy in combination with ipsilateral left-node dis-

section. Pathological evaluation revealed a 6.8×7×5.5 cm

mass, confined to the renal capsule with negative surgical

margins. The tumor showed deep pigmentation upon slicing,

which gave an initial impression that it might represent

pigmented clear-cell renal-cell carcinoma or metastatic

malignant melanoma. Microscopically, the pigmented nodu-

lar tumor was composed of sheets, nests, and trabeculae of

brown pigment–containing spindles and occasionally

rounded cells (Figure 1). Tumor-cell nuclei had prominent

small red nucleoli with occasional nuclear grooves.

Immunohistochemically, the tumor was positive for vimen-

tin, melanin A, HMB45, CK, and CK7, and demonstrated

patchy, weak SMA and BCL2 positivity, but was negative for

CK20, CD10, synatophysin, chromogranin, PAX8, desmin,

CD34, and CD99. All neuroendocrine tumor markers were

negative with areas of tumor necrosis and raremitoses. These

findings were consistent with pigmented epithelial and focal

spindle-cell malignancy, in keeping with the diagnosis of

malignant PEComa. Table 1 presents the positive and nega-

tive immunohistochemical markers.

After a multidisciplinary meeting, the patient was

started on sunitinib (50 mg daily for 4 weeks, followed

by a 2-week break). Our choice of sunitinib was based on

data available showing that TKIs are efficient as an adju-

vant treatment in the setting of metastatic renal-cell carci-

noma and because at that time sunitinib was covered by

governmental insurance. Early CT imaging at 1 month

revealed complete resection of the tumor with no evidence

of local, regional, or distant progression. The patient tol-

erated the treatment well, apart from mild initial diarrhea,

and the disease remained clinically and radiologically

stable on sunitinib for 36 weeks. CT imaging at 7 months

(Figure 2) and 9 months (Figure 3) after surgery confirmed

no renal recurrence and stable retroperitoneal and lung

metastasis, with positive regional and distant recurrence.

Progression was in the form of pulmonary, mediastinal,

and retroperitoneal lymph-node enlargement with new

lesions in the left adrenal gland and left kidney. Figure 3

shows the mediastinal and right adrenal recurrence with a

new development in the left adrenal nodule. His perfor-

mance status was 1, so we elected to start him on the

mTORI everolimus (10 mg daily). His disease continued

to be stable for the next 9 months; however, during this

period we withheld everolimus twice during treatment:

once due to fatigue and mucositis, and he needed hospita-

lization the second time, due to noninfectious pneumonitis.

After his second progression, the multidisciplinary team

decided to rechallenge him with another trial of sunitinib.

After one cycle, we discontinued treatment, due to severe

diarrhea and poor general status. Enhanced CT scans of the

chest, abdomen, and pelvis showed multiple new metas-

tases and progression of pulmonary, pericardial, and retro-

peritoneal metastasis (Figure 4). Afterward, the patient had

several admissions after deterioration of his general con-

dition, during which he received best supportive therapy.

Figure 1 Microscopically, the pigmented nodular tumor was composed of sheets,

nests, and trabeculae of brown pigment–containing spindles and occasionally

rounded cells (black arrows).

Table 1 Immunohistochemical Markers Tested

Positive Negative

Vimentin CK20

Melan A CD10

HMB45 Synatophysin

CK Chromogranin

CK7 Desmin

SMA (patchy and weak) CD34, CD99

BCL2 (patchy and weak) PAX8
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Figure 2 Postoperative enhanced CT scan showing stable right upper retroperitoneal metastasis after 7 months (upper image) and 9 months (lower image) after resection

of the left renal tumor.
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Figure 3 Postoperative enhanced CT scan showing stable right pulmonary metastasis after 7 months (upper image) and 9 months (lower image) after resection of the left

renal tumor.
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Figure 4 Mediastinal recurrence with pericardial effusion, bilateral adrenal and right intraperitoneal recurrences (upper image). Right adrenal recurrence with a new

development of left adrenal nodule (lower image).
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Unfortunately, he succumbed to disease progression about

2 years after surgery. Institutional research board approval

is not required for case reports. Written informed consent

for publication of the case details and accompanying

images was supplied by the patient’s older brother.

Discussion
PEComas are defined by the World Health Organization

Classification as “mesenchymal tumors composed of histo-

logically and immunohistochemically distinctive perivascu-

lar epithelioid cells”.1 PEComa of the kidney is a broad term

that includes many entities. AML is the most common, but

rare entities like microscopic AML (microhamartoma), intra-

glomerular lesions, cystic AML, epithelioid AML, oncocy-

toma-like AML, and lymphangiomyomatosis of the renal

sinus have all been described.

Many authors have disputed the entity, since there is no

clear cell of origin for these tumors. The presence of

melanosome proteins suggests neural crest origin, sup-

ported by the presence of epithelioid cells with clear to

eosinophilic cytoplasm in the perivascular areas, expres-

sing melanocytic and myogenic markers.1 As such, histo-

pathological diagnosis of PEComa may be challenging.

Pathologically, differential diagnoses may include

epithelioid leiomyosarcoma, stromal sarcoma, and pig-

mented renal-cell carcinoma. Almost all PEComas test

positive for melanocytic (HMB45 and/or melan A) and

smooth-muscle (actin and/or desmin) immunohistochem-

ical markers, regardless of their organ of origin.2,3 Renal-

cell carcinoma and clear-cell “sugar” tumors or epithelioid

AMLs of the kidney are microscopically difficult to differ-

entiate. Reports of heavily pigmented PEComa of the

kidney are rare in the literature. Interestingly, among ten

reported cases, eight occurred in women, with a wide age

distribution (12–73 years). HMB45 was distinctly positive

in these cases. Three cases reported metastasis, with uni-

formly rapid deterioration and mortality.4–9

PEComa behavior is variable and unpredictable, but as

part of the sarcoma family, its size, growth pattern, mitotic

rate, nuclear grade, and lymphovascular invasion are pre-

dictors of aggression and subsequent response to treat-

ment. The rarity of this entity and the wide range of

organs it affects have made it difficult to formulate guide-

lines for management, including treatment options and

predictors of outcome. mTORIs have been included in

the treatment plan of recently reported cases, while che-

motherapy was ineffective in almost all reported cases.9

AMLs are more common than other PEComa entities.

Pathological characteristics are heterogeneous prolifera-

tion composed of blood vessels, smooth-muscle cells, adi-

pocytes, and peculiar myoid cells with variable melanin

synthesis. The epithelioid variant has higher potential for

aggressive behavior. Nese et al reported that factors

strongly associated with poor prognosis of renal PEComa

were stage ≥III (extrarenal tumors) and/or tumors extend-

ing into the renal vein and a carcinoma-like growth

pattern.10 Though epithelioid AML is histopathologically

related to PEComa, its natural course and response to

treatment are variable, and reported predictors of epithe-

lioid AML aggression are mainly related to cellular fea-

tures (atypia, mitotic figures, atypical mitotic figures).11

Regarding our surgical approach to the case, we elected

to perform partial rather than radical nephrectomy for sev-

eral reasons. The surgery was palliative rather than curative

in the presence of multiple local and distant metastases.

Moreover, we anticipated that the patient would require

adjuvant therapy, for which we preferred to maximize

renal function reserve. Technically, the tumor was exophy-

tic and amenable to resection with decent safety margins.

Prior case reports have described the benefit of adjuvant

therapy with surgical excision of PEComas. In 2006, Parfitt

et al described a primary PEComa of the urinary bladder

treated with adjuvant IFNα immunotherapy after wide local

excision.12 The value of mTORIs as effective palliative

therapy is valid in many cases. The molecular pathophysiol-

ogy of aberrant mTOR signaling provides a scientific basis

for targeting this pathway. Gennatas et al reported the

successful treatment of a patient with PEComa with the

mTORI everolimus. In this case, the first-line treatment

was the TKI imatinib, followed by the mTORI everolimus

as second line treatment when the patient showed evidence

of disease progression.4 Italiano et al replicated this strat-

egy, and observed transient improvement in two patients

with malignant PEComa treated with temsirolimus.4,13,14

TSC1/2 inactivation and mTOR hyperactivation in non-

TSC AMLs and extrarenal PEComas support the effective-

ness of this group of agents.14

Conclusion
Pathological diagnosis and characterization of pigmented

renal PEComa can be challenging, especially with aspeci-

fic imaging features, usually mimicking renal-cell carci-

noma. Biological behavior is undetermined, and thus it is

important to share the experience regarding diagnosis and

therapy.
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