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Abstract. Clear cell tumor of the lung is a rare benign mesen-
chymal tumor and only sporadic cases have been previously 
reported. The present study reports the case of a 58‑year‑old 
man who presented with an incidentally detected solitary 
pulmonary nodule. Based on comparisons with serial previous 
chest and spine radiographs, a growth pattern change in the 
nodule (initial gradual growth over 4.5 years, then recent no 
growth over 2.5 years) was identified. The nodule was diag-
nosed as a benign clear cell tumor of the lung (CCTL) following 
surgical resection. Few studies have previously reported 
interval growth of CCTLs and the growth pattern of CCTL is 
not yet well known. To the best of our knowledge, this is the 
first reported case in which the growth pattern change of CCTL 
was identified via serial imaging over 7 years of follow‑up.

Introduction

Clear cell tumor, also known as ‘sugar’ tumor, belongs to the 
family of perivascular epithelial cell tumors (PEComas) and 
can originate from various organs in the body, such as the 
rectum, pancreas, heart, salivary gland, trachea and lung (1,2). 
Clear cell tumor of the lung (CCTL) was first described by 
Liebow and Castleman (3) in 1963 and is generally regarded as 
an extremely rare benign mesenchymal lung tumor. It is usually 
incidentally detected on routine check‑up chest radiograph as 
a solitary pulmonary nodule. There are no significant findings 
in physical examinations and laboratory studies although only 
a few patients displayed symptoms (headaches, weakness, 
cough, bloody sputum, hemoptysis, chest pain, essential throm-
bocytosis and unexplained high fever) (4). Only a few sporadic 
cases have been reported and study of the interval growth of 

this tumor is extremely limited. The present study reports a 
CCTL that exhibited growth pattern change on follow‑up 
imaging studies over 7 years along with a review of the litera-
ture. The present case study was approved by the Kyung Hee 
University Hospital at Gangdong Institutional Review Board 
(Seoul, Korea) and the patient provided informed written 
consent for the publication of the present study.

Case report

A 58‑year‑old man was admitted to our hospital for further 
evaluation of an incidentally detected nodular opacity on routine 
check‑up chest radiograph. Physical and laboratory examinations 
did not exhibit any abnormalities. He was a 35‑pack‑year current 
smoker and had a history of diabetes mellitus. On chest radio-
graph, a round and well‑defined nodular opacity was identified 
in the left lower lung field (Fig. 1A). Contrast‑enhanced chest 
computed tomography (CT) demonstrated a 2.7 cm nodule in 
the left lower lobe, and the nodule showed strong homogeneous 
contrast enhancement (Fig. 1B). There was no definite cavita-
tion or necrosis. The nodule was retrospectively traced on whole 
spine radiography that was performed to evaluate back pain 
18 months ago (Fig. 1C). The maximal diameter of the nodule 
was 2.6 cm, and there was no significant interval change in size 
over 18 months. Because the patient was unwilling to proceed 
with further evaluation of the nodule and the nodule was stable, 
the patient was decided to undergo serial observation.

One year later, the patient underwent follow‑up evaluation. 
The nodule showed no significant interval change in size on 
chest radiographs (Fig. 1D). However, he brought his old chest 
radiographs from an outside hospital, in which the nodule 
had showed slow interval growth from 1.3 to 2.6 cm over 
4.5 years (Fig. 2A‑D).

Although there was no significant interval change in size 
over the most recent 2.5 years, the malignant potential of the 
nodule was unknown because of previous interval growth. 
Therefore, the nodule was resected by video‑assisted thoraco-
scopic wedge resection.

The gross specimen reveals a well‑defined nodule 
measuring 2.7 cm in diameter without evidence of cavita-
tion, hemorrhage, or calcification. Microscopically, the 
tumor consisted of rounded cells with clear to pale eosino-
philic cytoplasm rich in periodic acid‑Schiff (PAS)‑positive 
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glycogen granules (Fig. 3A, B). Immunohistochemial staining 
showed human melanoma black (HMB)‑45, vimentin, and 
CD34 expression, but failed to express cytokeratin AE1/AE3, 
and epithelial membrane antigen (Fig. 3C). The tumor cells 
showed mild variation in nuclear size, but mitosis was 
not identified (Fig.  3D). On the basis of morphology and 
immunohistochemistry results, a diagnosis of CCTL was 
established. After surgical resection, the patient remained well 
with no evidence of local recurrence.

Discussion

CCTL is a very rare benign mesenchymal tumor with less 
than 60 cases reported in the English literature (5).The tumor 
can occur in any age group, although it affects elderly patients 
more often, and it has equal sex predilection with slight 
female predominance (1). According to the 2004 World Health 
Organization classification of lung tumors, CCTL belongs to 
the family of PEComas (1). The tumor consists of clear cells 
with a large amount of cytoplasmic periodic acid‑Schiff 
(PAS)‑positive glycogen; this is why the CCTL is also called 
sugar tumor. CCTL has distinguishable immunohistochemical 
features that include positivity for S‑100 protein and human 
melanoma black (HMB)‑45 and no reactivity for cytokeratin, 
an epithelial marker (6).

Most CCTLs have no symptoms and are usually incidentally 
discovered on routine chest radiography or CT scan (4). On chest 
radiographs, CCTLs present as a coin lesion or peripheral soli-
tary nodule with well‑defined smooth margins (5,7). Because 
of the rich vascular stroma, most CCTLs show homogenous 
intense enhancement on CT scans. Kim et al (8), reported an 

early wash‑in and washout pattern of CCTL on dynamic CT. 
CCTLs usually show no 18F‑2‑deoxy‑D‑glucose (FDG) uptake, 
but a 2.8‑cm benign CCTL that showed extensive FDG uptake 
has been reported (9).

Although CCTL is generally regarded as benign, there are 
some reports of CCTLs that exhibit malignant behavior in terms 
of local invasion or vascularity (10). Necrosis, mitotic index of 
1 per 50 high‑power fields, marked pleomorphism, and nuclear 
atypia also raise the possibility of malignant potential (11). It 
is difficult to definitively evaluate these pathological features 
by cytologic study such as fine needle aspiration or biopsy. 
Therefore, surgical resection is recommended for diagnosis 
and curative treatment (8).

Figure 3. (A)  Rounded cells with clear to pale eosinophilic cytoplasm 
formed solid sheets around sinusoidal blood vessels (magnification, x40). 
(B) Tumor cells had strong periodic acid‑Schiff‑positive cytoplasmic gran-
ules (magnification, x200). (C) Few melanosome (human melanoma black 
45)‑positive tumor cells were present (magnification, x200). (D) Tumor 
cells show mild variation in nuclear size, but mitosis was not identified 
(magnification, x200). 

Figure 2. Previous chest radiograph performed (A) 7 years, (B) 6.5 years 
and (C) 4.5 years previously exhibiting gradual interval growth from 1.3 to 
2.0 cm (black arrows). (D) Graph showing tumor size according to time over 
the course of 7 years.

Figure 1. (A)  Chest radiograph showing a solitary pulmonary nodule 
(black arrow) in the left lower lung field with a 2.7  cm diameter. 
(B) Contrast‑enhanced CT scan exhibiting a round, well‑defined, strongly 
homogenous enhanced nodule (white arrow) in left lower lobe. (C) Whole 
spine radiograph performed 18 months ago demonstrating no significant 
interval change in nodule size (black arrow). (D) Follow‑up chest radiograph 
taken 1 year later showing no significant interval change in nodule size 
(black arrow). CT, computed tomography.
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The rarity of CCTL and the paucity of published literature on 
CCTL makes it difficult to identify the interval growth pattern 
of CCTL. Only few cases have reported the interval growth of 
CCTLs. However, previous reports only stated an interval growth 
without mentioning the exact change in size (9,12) or suggested a 
maximum volume doubling time estimated from initial normal 
chest radiograph (13). No previous reports remarked on serial 
imaging follow up of CCTL. Interestingly, CCTL showed 
a growth pattern change during 7 years of follow up in this 
case. On serial radiographs, the nodule initially showed linear 
gradual interval growth, but it remained 2.7 cm in diameter for 
the next 2.5 years. Although the limit of detectable changes in 
size on standard radiography has been estimated to be 3.0 to 
5.0 mm (14), a reasonable assumption is that the nodule growth 
rate was extremely low during the past 2.5 years. We should keep 
in mind CCTL can show stable or aggressive behavior depending 
on the detection time and observation period. Growth pattern 
change and malignant potential of CCTL underlines the need of 
constant and close observation of these tumors.
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