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Abstract
The perivascular epithelioid cell tumor (PEComa) is a rare tumor of interstitial
origin characterized by several immunological and muscle cell markers. The clear
cell sugar tumor (CCST) of the lung is a type of PEComa defined by thin cell walls
and high levels of glycogen in the cytoplasm. We herein reported the case of a
48-year-old male with a recurrence of lung CCST. The preoperative diagnosis of
the lung mass was performed by percutaneous needle biopsy. During the thoraco-
scopic resection, multiple adhesions in the thoracic cavity were described. The
tumor invaded the chest wall, and the boundaries between the tumor and surround-
ing normal tissues were unclear. The mediastinal lymph nodes were significantly
enlarged. No relevant gene mutations were detected. After concomitant chemora-
diotherapy, the patient’s condition was stable. We also conducted a literature
review and discussed the overall findings.
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INTRODUCTION

The perivascular epithelioid cell tumor (PEComa) is a very
rare mesenchymal neoplasm characterized by specific histo-
logical and immunohistochemical features.1 A primary
PEComa commonly occurs in the uterus, kidney and liver,
but not in the lung. The clear cell sugar tumor (CCST) is a
subtype of PEComa2 that was first described in the lung by
Liebow and Castleman in 1963.3 This study reports a single
case of lung CCST observed at the Second Department of
Thoracic Oncology of Hunan Cancer Hospital (China). We
also conducted a literature review and discussed the overall
findings.

CASE PRESENTATION

A 48-year-old man was admitted at the Second Department of
Thoracic Oncology of Hunan Cancer Hospital on March
25, 2020 due to a lung mass. The lung mass was diagnosed
1 month before. The chest computerized tomography
(CT) performed on March 27, 2020 showed enlarged mediasti-
nal lymph nodes and a mass in the apical segment of the right
upper lobe (Figure 1). No abnormalities were found using bone
single-photon emission computed tomography (ECT), brain
magnetic resonance imaging (MRI) (Figure 2), and tumor
markers. The needle biopsy pathology of the lung mass per-
formed on April 10, 2020 revealed an epithelioid tumor
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(Figure 3). The immunohistochemical evaluation showed a posi-
tive immunoreactivity for PNL-2, MelanA, SMA, HMB45, and
VIM, but not for SOX-10, S-100, CK, LCK, CK7, CK5/6, P40,
TTF-1, Napsin A, Syn or CgA, which matched a PEComa.

On May 10, 2007, the patient underwent a resection of a
left renal angiomyolipoma (AML). He reported a history of
hypertension for 4 years, regularly treated with nifedipine
(20 mg oral tablets, once per day). He reported no history of

F I G U R E 1 Chest CT images showed a mass in the apical segment of the right upper lung and enlarged mediastinal lymph nodes

F I G U R E 2 No abnormalities were reported with bone single-photon emission computed tomography or brain magnetic resonance imaging
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smoking, alcohol consumption or tumor-related family
history.

There were no contraindications to surgery at the preop-
erative examinations. The patient received surgical treat-
ment on April 22, 2020. The mass (size 5.0 � 4.0 � 4.0 cm)

in the right upper lung invaded the chest wall with no clear
boundaries to the vessels. The mediastinal lymph nodes
were enlarged. There was no pleural effusion. No other
nodules were observed in the remaining lung parenchyma.
During the surgical operation, the gross specimens were

F I G U R E 3 The needle biopsy of the lung mass showed an epithelioid tumor

F I G U R E 4 Postoperative examination revealed a CCST of the right upper lung

F I G U R E 5 The comparison of CT images obtained on July 10, 2020 (b and d) and March 27, 2020 (a and c) showed a larger mass in the apical segment
of the right upper lung. The mediastinal lymph nodes in group 4R were enlarged as before. Small nodules appeared in both lower lungs
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removed and the adhesion between the lung mass and the
chest wall was relieved. The lymph nodes in groups 3, 7,
8, 10 and 11 were cleaned. The lymph nodes in groups
2 and 4 were enlarged and invaded the superior vena cava,
thus part of them were removed. The residual tumor tissues
were cauterized and R2 resection was performed. After
resection, the PEComa was diagnosed as stage IIIB
(pT3N2M0).

The postoperative pathological examination performed
on April 30, 2020 (Figure 4) revealed a CCST of the right
upper lung. The tumor was a solitary nodule without an
envelope, located at the periphery of the right upper lung. It
was composed of large cells with clear cytoplasm, with
eosinophilic granules containing glycogen. The nuclei were
round or oval, centered and hyperchromatic, without
mitotic figures. Most of the tumor cells were distributed in
sheets around thin-walled vessels. The perivascular

interstitium was characterized by hyaline degeneration or
calcification. The expression of programmed cell death
ligand 1 (PD-L1) was negative.

On June 4, 2020, the positron emission tomography-
computed tomography (PET-CT) revealed thickened soft
tissues of the right upper chest. The positron emission
tomography (PET) found clumps of abnormal radioactive
concentration in the corresponding area, suggesting the
presence of a residual tumor. A nodular soft tissue density
shadow was observed in the air space. An abnormal radioac-
tive concentration shadow was observed in the correspond-
ing area, suggesting the presence of lymph node metastases.
There were no other abnormalities in the chest.

The comparison of CT images between July 10, 2020
and March 27, 2020 showed a larger mass in the apical seg-
ment of the right upper lung. The mediastinal lymph nodes
in group 4R were enlarged as before. Small nodules

F I G U R E 6 After radiotherapy and chemotherapy, the overall effect of the treatment was evaluated as stable disease by comparing CT images acquired
on July 10 (a and e), August 7 (b and f), September 29 (c and g), and November 16, 2020 (d and h)

F I G U R E 7 The patient presented with cough and chest pain on December 29, 2020. The CT images (a and b) revealed a radiation pneumonitis,
improved after administration of anti-inflammatory medications (c and d)
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F I G U R E 8 The CT images indicated a stable disease among March 10 (a, b, e, and f), June 10 (c, d, g, and h), September 16, 2021 (i, j, m, and n), and
January 19, 2022 (k, l, o, and p)

F I G U R E 9 The diagnostic and treatment history of the patient

T A B L E 1 Types and features of PEComas

PEComas Location

Angiomyolipoma
• Common subtypes: classic type, epithelioid type, lipomatoid type, myxomatous type
• Rare subtypes: epithelial cyst type, eosinophilic tumor type, sclerosis type

Usually occurring in kidneys and other organs

Lymphangioleiomyoma
Lymphangioleiomyomatosis

Usually occurring in lungs, followed by other organs

Clear cell sugar tumor Usually occurring in lungs

Malignant PEComa Rare

2546 YU ET AL.
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appeared in both lower lungs, which were considered tumor
recurrence (Figure 5).

The patient received three cycles of chemotherapy, pacli-
taxel (albumin bound) 400 mg combined with cisplatin
130 mg on July 17, August 8, and August 30, 2020. Due to a
gastrointestinal reaction, the patient was subsequently trea-
ted with paclitaxel (albumin bound) 400 mg combined with
carboplatin 450 mg for three more cycles on September
30, October 26, and November 16, 2020. The patient
received three-dimensional conformal intensity modulated
radiotherapy from July 21 to August 28, 2020. The overall
effect was evaluated as stable disease (Figure 6).

On December 29, 2020, the patient presented with
cough and chest pain. The CT images revealed a radiation
pneumonitis, improved after administration of anti-
inflammatory medications (Figure 7). The CT images indi-
cated a stable disease between March 10, 2021 and January
19, 2022 (Figure 8). The diagnostic and treatment history of
the patient is described in Figure 9.

DISCUSSION

PEComas are mesenchymal tumors radially arranged around
thick-walled vessels. They are characterized by cells with clear
to weakly eosinophilic, granular cytoplasm, mainly expressing
melanin markers, such as HMB45, and myogenic markers,
such as SMA. PEComas include a series of tumors, such as
angiomyolipoma, lymphangioleiomyomatosis, clear cell sugar
tumor, and malignant PEComas.2 The types and features of
PEComas are described in Table 1.

We searched PubMed, Embase, the Cochrane Library, the
China National Knowledge Infrastructure, the Wanfang Data,
and the China Science and Technology Journal database with
the search terms “perivascular epithelioid cell tumor”,
“PEComa”, “clear cell sugar tumor” and “CCST” from incep-
tion to January 22, 2022. We retrieved 29 case reports4–32 of
primary lung PEComa, which are summarized in Table 2.
They included 12 female patients and 17 male patients, ranging
from 28 to 79 years old (mean age 54 years). Tumors ranged
from 0.7 to 18.0 cm in diameter, with an average of 4.3 cm.
Fourteen patients reported symptoms, including cough, chest
tightness, chest pain, and hemoptysis. The other patients were
asymptomatic. Eight tumors were malignant and the remain-
ing 21 cases were benign. All patients underwent surgical re-
section except one patient who refused treatment. Four
patients reported coexisting tumors: a tumor with 15% adeno-
carcinoma features, a single adenocarcinoma in a different lobe
of the same lung, a single mediastinal PEComa, and a single
metachronous hepatic angiomyolipoma. Six patients did not
report the follow-up situation. In the other cases, 19 patients
reported no recurrence, three patients had recurrence or
metastases, and two patients died before the corresponding
studies were published. One patient died of respiratory failure
and the other one died of cardiopulmonary failure.

CCST is a rare tumor characterized by transparent cells
rich in cytoplasm and glycogen.33 CCST usually occurs in

middle-aged or elderly people, with no significant difference
in incidence between men and women. It usually occurs in
lungs, followed by other organs. CCST patients are usually
asymptomatic, and only a few manifest chest pain and
cough. CCST is usually found by accident in the lungs, like a
“coin”, usually isolated and clearly defined without impair-
ing the pleura.28,29,34

According to the pathology, CCST generally distributes
like nests or flakes, with clear boundaries between the tumor
and the surrounding areas. Fibrous intervals are described
between nests, with tumor cells arranged radially around
blood vessels. In general, immunohistochemical markers of
CCST are positive for HMB45, MelanA, and SMA and nega-
tive for CK and CD10.35

The main treatment of CCST is surgical resection, with
postoperative follow-up.36 Some tumors that cannot be sur-
gically removed underwent postoperative adjuvant radio-
therapy and chemotherapy. Some CCST patients are
complicated with tuberous sclerosis complex (TSC), TSC1/2
gene mutation, and activation of the mTOR signal transduc-
tion pathway, therefore mTOR inhibitors such as everolimus
or sirolimus might be used for treatment.37–39

CONCLUSION

CCST of the lung belongs to a rare subtype of PEComa,
generally isolated and clearly defined, which usually
occurs in middle-aged or elderly people. Neoplastic cells
are transparent and characterized by cytoplasm rich in
glycogen. CCST patients usually report no symptoms, with
only a few complaining of chest pain and cough. The main
treatment is a complete surgical resection, with postopera-
tive follow-up. Adjuvant radiotherapy and chemotherapy
can be used when necessary. Patients with TSC1/2 gene
mutation are sensitive to mTOR inhibitors, including
everolimus and sirolimus.

In our case report, the patient performed an R2 resec-
tion. The surface of the residual tumor was cauterized. Two
months after surgery, the tumor reappeared in the right
upper apical segment of the lung. It was slightly larger than
before. After adjuvant radiotherapy and chemotherapy, the
overall efficacy was evaluated as stable disease. There were
no abnormalities regarding tumor markers. The radiother-
apy caused a radiation pneumonia, which improved after
treatment with anti-inflammatory medications. During fol-
low-up, the CT images indicated a stable disease.
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