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Abstract
Perivascular epithelioid cell tumors, best known as PEComas, are extremely uncommon mesenchymal
tumors The etiology of PEComas remains unestablished and its clinical presentation is usually benign.
PEComas lack a distinctive symptomatic presentation; thus, the diagnosis of these tumors relies mainly on
pathological examinations. These neoplasms have a very distinct immunoreactivity for melanocytic markers
critical for their identification. Due to the rarity of these tumors and lack of a distinct disease presentation,
we discuss the diagnostic relevance of imaging and pathologic findings in a 56-year-old woman diagnosed
with a PEComa in the right middle lobe of the lung.
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Introduction
Perivascular epithelioid cell tumor (PEComa) is an uncommon tumor of mesenchymal origin [1]. This tumor
family is characterized by the perivascular distribution of their distinctive epithelioid or spindle cells.
PEComas were first identified in 1963 [2] and have since been described in multiple organs, including the
kidneys and other genitourinary sites, retroperitoneum, uterus, liver, and lungs. This subset of tumors is
now considered to comprise angiomyolipomas (AML), lymphangioleiomyomatosis (LAM), and clear cell
sugar tumors (CCST). Most PEComas are benign, although a number of malignant PEComas have been cited
in the literature [1]. PEComas are more common in middle-aged individuals and are nearly three times as
common in females in comparison to males [3]. Variants of PEComa in the lung include LAM and CCST [3].
The diagnosis of these neoplasms is frequently complicated by the lack of a symptomatic presentation and
non-specific imaging features, thus causing physicians to rely mainly on immunohistochemical markers of
these tumors [4]. Myogenic and melanocytic markers are commonly reactive and are vital in diagnosing
these tumors. Due to the scant evidence of this pathology in the literature and the diagnostic complications
associated with it, we present the imaging and histological findings in a 56-year-old woman diagnosed with
a PEComa of the lung.

Case Presentation
A 56-year-old female smoker (40 pack years), with a history of breast cancer treated with (right-sided)
lumpectomy and radiation followed by five years of tamoxifen, presented to her family doctor for evaluation
of a right axillary lump. Physical and laboratory results were unremarkable except for a hard 1 cm large fixed
nodule in the right axillary region. Due to the smoking history, a low-dose non-contrast screening chest CT
was performed and revealed a 1 cm diameter right middle lobe nodule (Figures 1,2) as well as multiple
subcentimeter (0.2-0.4 cm) nodules elsewhere in both lungs and right axillary lymphadenopathy.
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FIGURE 1: Chest CT findings of a 56-year-old female patient: axial non-
contrast CT section through lung base
1 cm diameter right middle lobe nodule
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FIGURE 2: Chest CT findings of a 56-year-old female patient: coronal
non-contrast CT section
1 cm diameter right middle lobe nodule

She subsequently underwent a CT-guided needle biopsy of the dominant right middle lobe nodule, which
was remarkable for a clear cell proliferation suspicious for LAM. The patient underwent a positron emission
tomography (PET)/CT one week later, which revealed a 1.5 X 1.1 cm hypermetabolic nodule (Figure 3) along
with hypermetabolic right axillary lymph nodes. Considering the patient's history of breast cancer and
smoking, the differential diagnosis for these results included metastatic breast cancer and primary lung
cancer. Despite the CT-guided needle biopsy proving suspicious for LAM, the patient did not present with
symptoms or the pathognomonic parenchymal destruction associated with this disease on imaging, and
image-guided biopsy results were, therefore, potentially discordant. In order to provide a definitive
diagnosis, the patient underwent thoracoscopic resection of the right middle lobe nodule one month later.
Frozen section analysis showed neoplastic proliferation with clear appearing cells suggestive of LAM.
Immunohistochemical stains showed lesional cells to be positive for MelanA and focal HMB45. HMB-45 and
MelanA, are considered to be the most sensitive melanocytic markers for the diagnosis of PEComa [1]. The
final pathology diagnosis was 1.2 cm benign PEComa (CCST) of the lung with no evidence of lymphovascular
or visceral pleura invasion and negative margins. In the meantime, the patient underwent further evaluation
of the right axillary lymphadenopathy demonstrating metastatic breast carcinoma, for which she received
neoadjuvant chemotherapy followed by mastectomy and axillary dissection and then radiation therapy. 
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FIGURE 3: Chest PET-CT findings of a 56-year-old female patient: axial
PET-CT section through lung base
1 cm diameter right middle lobe hypermetabolic nodule

Discussion
Clear cell tumor of the lung (CCTL), a type of PEComa, usually presents as a singular, asymptomatic nodule.
As they are often asymptomatic or present with non-specific symptoms, these tumors present a significant
diagnostic dilemma. CCTLs are often detected in routine screenings, such as in the case of our patient,
appearing as well-circumscribed “coin” lesions [5]. Due to their rich vascular stroma, they frequently
demonstrate prominent enhancement on contrast-enhanced CT [5]. This appearance of a solitary pulmonary
nodule is non-specific and can be seen in a wide variety of benign lesions as well as primary and metastatic
malignancies. Due to the non-specific clinical and imaging features, pathological evaluation of these tumors
is paramount in making the correct diagnosis. CCTLs are frequently misdiagnosed as pulmonary metastases
of primary lung or renal clear cell carcinomas [6]. Despite the pathogenesis of these lesions being uncertain,
the World Health Organization (WHO) has categorized these neoplasms as unique mesenchymal tumors
composed of perivascular epithelioid cells. On routine hematoxylin and eosin (H&E) stains, these tumors
demonstrate a “clear cell” appearance due to abundant intracytoplasmic glycogen [7], leading to them also
being referred to as “sugar tumors” of the lungs. Mitoses are typically not present [7]. It is vital that these be
differentiated from other, malignant clear cell neoplasms such as the clear cell variant of pulmonary
adenocarcinoma and metastatic clear cell renal malignancy [8]. Immunohistochemical analysis permits this
differentiation as CCTLs demonstrate the presence of melanosomes, perivascular myoid cell antibodies, and
HMB-45 reactivity not seen in more aggressive clear cell neoplasms. All these findings were present in our
case and are evidenced by literature to be of pericyte origin [9]. Supporting these findings, HMB-45
immunohistochemical positivity has proven to be one of the most reliable and distinctive CCTL diagnostic
markers [10-15], although there have been rare documented CCTL lacking HMB-45 positivity [16]. CCTLs are
negative for cytokeratin, chromogranin, CD10, and EMA, which help to distinguish them from malignant
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clear cell tumors (CCTs) [10-15]. Knowing this, our presented case serves to underscore the immunologic
variability of this disease and the importance of considering several immunohistochemical markers such as
MelanA when clear cell lesions are suspected [1]. 

Despite the majority of the cases being benign, rare malignant instances of primary and metastatic CCTs
have been reported [17], and in those cases, a long follow-up period is often suggested. 

The differential diagnoses of CCTs often include carcinoid, granular cell tumor, lung clear cell
adenocarcinoma, metastatic malignant melanoma, and renal cell carcinoma [18]. Such cancers can be
distinguished by the presence or absence of certain immunohistochemical markers and clinical
presentations of the respective diseases. As stated previously, sugar tumors distinguish themselves most
frequently via HMB-45 positive, abundant intracellular glycogen, and a negativity for chromogranin and
cytokeratin staining. Once the diagnosis is made, surgical resection of the neoplasm with no neoadjuvant
therapy or radiation is considered the standard procedure.

Conclusions
This case report evidences that CCTLs often present with no symptoms and non-specific imaging features.
The standard diagnosis of PEComa, specifically CCTLs, is centered on the histopathology and
immunohistochemical analysis of the disease. Surgical resection is the standard therapeutic approach to this
pathology, and in the vast majority of cases will be curative. 
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