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Abstract

Melanoma is a cutaneous malignant neoplasm of melanocytes. Primary malignant
melanoma (MM) of the lung is very rare. Although previous reports have described
the radiologic features of pulmonary MM, its rarity means that many factors are
unknown. Thus, radiologic diagnosis is very difficult. Furthermore, there is little
information regarding diagnostic application and/or the usefulness of [18F]-
fluorine-2-fluoro-2-deoxy-D-glucose positron emission tomography-computed
tomography (FDG-PET-CT) for primary pulmonary MM. A 69-year-old patient
with a productive cough lasting three weeks was admitted to our hospital. Chest CT
showed a large single mass with a multi-lobulated margin and homogeneous
enhancement in the right upper lobe, which was subsequently diagnosed as a
primary pulmonary MM with multiple metastases. On PET-CT images, the pulmo-
nary mass and multiple bone lesions showed very increased uptakes of FDG. Con-
sidering that pulmonary metastasis from a mucocutaneous melanoma is the main
differential diagnosis of primary pulmonary MM, systemic assessment of the whole
body is more important than for other types of lung malignancies. This report intro-
duces PET-CT as a useful diagnostic modality for pulmonary MM, especially in
cases of distant multiple metastases.

Introduction

Primary malignant melanoma (MM) of the lung is quite rare,
accounting for 0.01% of all malignant lung neoplasms.1 Mela-
noma is a malignant neoplasm of melanocytes and usually
originates from skin. MMs involving non-cutaneous organs,
inparticular therespiratorysystem,arepracticallymetastatic.1

Hence, clinical information, such as general characteristics,
pathogenesis, radiologic features, diagnostic approach, and
treatment for primary MM of the lung is still to be elucidated.

In particular, the radiologic features of primary pulmonary
MM have rarely been described. Little is known regarding the
application of positron emission tomography-computed
tomography (PET-CT) to detect distant metastases in the
whole body and patterns of [18F]-fluorine-2-fluoro-2-deoxy-
D-glucose (FDG) uptake.

In this report, we demonstrate the radiologic features of a
69-year-old patient with primary pulmonary MM and an
interesting FDG uptake pattern with images of distant metas-
tases, found by systemic PET-CT scan.
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Case report

A 69-year-old man was admitted with a productive cough
lasting three weeks. Vital signs were stable and no abnormal
findings were observed in laboratory and physical examina-
tions. He was a never-smoker and had no specific medical,
family, or psychosocial history. CT showed a 5 × 3.4 cm sized
mass with a multi-lobulated margin and homogeneous
enhancement (28 Hounsfield units) in the right upper lobe
(Fig 1a). PET-CT revealed an intense increase in FDG uptake
into the mass at the right upper lobe of the lung (standardized
uptake value 11.42; Fig 1b). In addition, on chest magnetic
resonance imaging (MRI), the mass was hypo-intense on
T1-weighted images (T1WI; Fig 1c) and hyper-intense on
T2-weighted images (T2WI; Fig 1d). Interestingly, enhanced
MRI showed homogenous enhancement of the right upper
lobar lobulatedmassonT1WI(Fig 1e).Bronchoscopicexami-
nation revealed no definitive endobronchial lesion and bron-
chial washing was negative for malignancy. Bronchoalveolar
lavage cultures were negative for bacteria, mycobacterium,
virus, and fungi. For pathologic diagnosis, we performed per-
cutaneous trans-thoracic needle biopsy. On microscopic
examination, we found a tumor composed of polygonal cells
with large amounts of acidophilic granular cytoplasm without

melaninpigments,whichdisplace thenucleus totheperiphery
of the cell (Fig 2a, b). Immunohistochemically, positive reac-
tion of the tumor cells for human melanoma black 45 (HMB-
45; Fig 2c),S-100 protein (Fig 2d),and vimentin (Fig 2e) were
seen, while epithelial membrane antigen (EMA), pan-
cytokeratin (CK), CK7, CK20, thyroid transcription factor
(TTF)-1, renal cell carcinoma (RCC) marker, prostate specific
antigen (PSA), CD68, and actin were negative. On the basis of
these pathologic findings, the tumor was diagnosed as malig-
nant melanoma of the lung.

Whole body assessment using PET-CT revealed that
increased FDG uptake was observed at the third thoracic ver-
tebra, left ilium, and left proximal femur, suggesting hema-
togenous bone metastases (Fig 3a–d). Brain MRI showed two
additional metastatic tumors in both frontal lobes (Fig 3e–g).
They appeared as hypo-intense on T1WI and hyper-intense
on T2WI, known as the amelanotic pattern, one of the typical
MRI presentations of melanoma, with homogenous strong
enhancement on T1WI. Dermatologic investigation, per-
formed by two dermatologists in the university hospital, did
not reveal any abnormal findings suggesting melanoma as the
primary focus. Other organs, including the eyes, gastrointes-
tinal tract, and oral and nasal cavities, which can be primary
sites of melanoma, were thoroughly examined and no

Figure 1 Chest image findings of malignant melanoma in the lung. (a) A rounded, well-demarcated, multi-lobulated mass was observed in the right
upper lobe on spiral chest computed tomography. (b) This nodule showed strong [18F]-fluorine-2-fluoro-2-deoxy-D-glucose (FDG) uptake on FDG-
positron emission tomography. Chest magnetic resonance imaging revealed that the mass appeared as (c) hypo-intense on T1WI, (d) hyper-intense on
T2WI, and (e) with homogenous enhancement on enhanced T1WI. Arrows indicate the lesion.
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evidence of melanoma was found. However, any histologic
examination of distant metastatic lesions, such as brain and
bone metastases, could not be performed as a result of patient
refusal.

Discussion

Melanoma is a malignant neoplasm characterized by uncon-
trolled proliferation of melanocytes. It usually originates
from the skin but other organs, such as the eyes, nasal cavity,
stomach, liver, and cervix have been reported as primary
sites.1 The lung is a very unusual site for the primary involve-
ment of MM. Because of its rarity, it is difficult to clinically
suspect primary pulmonary MM when physicians encounter
pulmonary masses. In addition, radiologic features are not
specific for pulmonary MM. Therefore, histological assess-
ment is still the gold standard for the diagnosis of pulmonary
MM. However, it is also very difficult to pathologically distin-
guish primary MM from metastatic MM in the lung because
of their microscopic similarities. Approximately 5–10% of
patients with metastatic melanoma have a primary mela-
noma of unknown origin.2,3 Therefore, systemic assessment
of the whole body, including meticulous dermatologic
examination, is more important than for other types of lung
malignancies. In addition, radiologic findings are definitely
helpful to narrow the scope of probable diagnoses.

In CT scan images, pulmonary MM presents as a well
demarcated solitary nodule/mass with a round contour and
lobulation, similar to the radiologic images of neuroendo-
crine tumors, adenosquamous tumors, lymphomas, or
pseudolymphomas.4,5 The usual appearances of malignant
melanoma on MRI include melanotic and amelanotic pat-
terns. A melanotic pattern shows hyper-intensity on T1WI
and hypo-intensity on T2WI, while an amelanotic patterned
lesion is hypo-intense or isointense on T1WI and hyper-
intense or isointense on T2WI.6,7 Because of these character-
istics, MRI is the best diagnostic method for detecting brain
metastases of MM, one of the common metastatic sites.8

Recent studies have reported that FDG-PET-CT can success-
fully detect metastatic lesions of MM, which show false nega-
tive findings with CT and may be a valuable diagnostic tool
for restaging and management of recurred MM.9,10 Specifi-
cally, a number of recent reports have described PET/CT scan
images of MM in the lung from the skin as lesions with
increased uptake of the radiotracer.11,12 However, information
on primary MM of the lung (not metastatic) is still limited.

Pathologically, primary pulmonary MM resembles skin or
mucosa and metastatic melanoma, and exhibits morphologic
variability within the tumor sample. Microscopically, the
tumor is composed of epithelioid cells arranged in nests, or
spindle cells arranged in fascicles, with or without melanin
pigment deposition. Mitotic figures are readily apparent.13

Figure 2 Histologic and immunohistochemical analyses of malignant melanoma of the lung. A photomicrograph of the lung tumor showed malignant
cells in an alveolar pattern (a, hematoxylin & eosin × 100). The tumor was composed of polygonal cells with large amounts of acidophilic granular cyto-
plasm without melanin pigments, which displace the nucleus to the periphery of the cell (b, hematoxylin & eosin × 400). Immunohistochemistry showed
positive reactions of the tumor cells for (c) HMB-45, (d) S-100 protein, and (e) vimentin.
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Because of the difficulty of pathologic diagnosis, final diag-
nosis of a primary pulmonary MM of the lung is usually
based on clinical, radiological, and pathological findings.14–16

Additionally, recent studies have indicated that immuno-
histochemical markers can be used to distinguish a primary
MM from a metastatic one, as a result of the different expres-
sion patterns.17,18 Usually, a melanoma is stained positive for
S-100, HMB-45, and vimentin, whereas epithelial markers
(pan-CK, CK7, CK20, EMA), keratin, carcinoembryonic
antigen (CEA), P63, TTF-1, CD45, neuroendocrine markers
(synaptophysin, chromographin), and muscular markers
(actin and desmin) are negative.13 Metastatic melanomas
tend to lose their specific typical markers, such as S-100
and HMB-45. Furthermore, metastatic melanoma seems
to exhibit aberrant expression of epithelial-associated
markers, including EMA. CK AE1/AE3 was also noted in the
metastases. B-cell lymphoma 2, CD117, and TTF-1 also
showed a modest increase in antigenic expression at meta-
static sites over the primary lesions.17,18 Therefore, immuno-
histochemical staining analysis is a useful tool to differentially
diagnose primary MM from metastatic.

As for the differential diagnosis of pulmonary MM from
other types of lung malignancies, such as non-small cell lung
cancer (NSCLC) and small cell lung cancer (SCLC), radio-
logic examinations with enhanced CT and MRI are helpful.
In fact, on enhanced CT or enhanced T1WI of MRI, pulmo-
nary MM exhibits homogenous enhancement of the mass,
while other lung malignancies usually show heterogeneity on

CT scan and enhanced T1WI on MRI.7,19 In addition, in cases
of brain metastasis of MM, strong homogenous enhance-
ment is shown on enhanced T1WI, whereas other lung malig-
nancies usually exhibit ring enhancement.7 Histologic
differential diagnosis using immune-histochemical staining
in which epithelial neoplasms, such as NSCLC and SCLC, are
negative for melanoma markers and positive for epithelial
markers, neuroendocrine tumors are positive for neuroendo-
crine markers, and neurogenic sarcoma is positive for S-100,
but negative for HMB-45 and Melan-A, is also useful.20

In the present report, an enhanced CT scan revealed
primary pulmonary MM as a huge, well demarcated, homog-
enous, enhanced mass with lobulation. Chest MRI showed
hypo-intensity on T1WI and hyper-intensity on T2WI with
homogenous strong enhancement of the mass on enhanced
T1WI, patterns that were also observed in the multiple meta-
static lesions on brain MRI. Most importantly, we performed
PET-CT for the systemic assessment of the patient for
pulmonary MM. On PET-CT, intense FDG uptake into the
pulmonary mass was observed, and multiple distant meta-
static lesions with the same natured FDG uptake in bones
were found. To determine whether the pulmonary tumor
was a primary or metastatic lesion, we used immuno-
histochemistry to reveal the positivity of vimentin, HMB-45,
and S-100 in tumor cells and observed negativity in various
markers, such as CK, EMA, TTF-1, and RCC.

We suggest that in cases of primary pulmonary MM,
although pathologic diagnosis is confirmative, chest CT and

Figure 3 Assessment of the whole body for distant metastasis. Multiple bone metastases were observed in the (a) left proximal femur, (b) third thoracic
vertebra, and (c) left ilium. (d) Primary and metastatic lesions in the maximum intensity projection view of positron emission tomography-computed
tomography. Brain magnetic resonance imaging showed two metastatic tumors in both frontal lobes in which the masses appeared as (e) hypo-intense
on T1WI, (f) hyper-intense on T2WI, and (g) with homogenous enhancement on enhanced T1WI. Arrows and arrowheads indicate metastatic lesions.

Pulmonary malignant melanoma on PET-CT S.R. Kim et al.

4 Thoracic Cancer •• (2016) ••–•• © 2016 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd

Pulmonary malignant melanoma on PET-CT S.R. Kim et al.

Thoracic Cancer 7 (2016) 503–507 © 2016 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd506



MRI are informative and PET-CT is a useful and convenient
tool for systemic assessment of metastatic lesions in the body,
supporting the final diagnosis.

In summary, we describe a primary pulmonary MM
accompanying multiple bone and brain metastases, which is a
very rare condition in pulmonary malignancies. Despite its
rarity, this current case indicates that MM can develop in the
lung and also present as a well-enhanced lobulated mass with
intense FDG uptake on PET-CT. In addition, systemic assess-
ment using PET-CT seems to be a very useful diagnostic tool
for multiple organ-involved tumors.
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