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Primary Pulmonary Malignant
Melanoma Presenting

as Bilateral Multiple Subsolid
Nodules: A Case Report
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Primary pulmonary malignant melanoma is an extremely rare type of melanoma. The radio-
logic features of primary pulmonary malignant melanoma are nonspecific; however, it almost
always presents as a well-demarcated round or lobulated solitary solid nodule or mass. Herein,
we report the case of a 78-year-old male with primary pulmonary malignant melanoma that
was mistaken for primary pulmonary adenocarcinoma with lepidic growth and was seen as bi-
lateral multiple subsolid nodules on CT.

Index terms Lung Neoplasms; Melanoma; Multiple Pulmonary Nodules; Ground-Glass Opacity

INTRODUCTION

Malignant melanoma (MM) is a malignant tumor of melanocytes. The incidence of
MM is increasing rapidly worldwide, with the skin being the most commonly affected
site in over 95% of the cases (1). The primary extracutaneous sites of involvement are
the ocular, mucosal, gastrointestinal, and genitourinary systems, leptomeninges and
lymph nodes (1). Primary pulmonary MM is among the rarest types of melanoma, with
only approximately 76 cases in 52 papers having been reported in the literature since
1916 (2). The radiologic features of primary pulmonary MM are yet to be elucidated.
More than 80% of primary pulmonary MMs reported were seen as a solitary solid nod-
ule or mass, while only < 20% were multiple or diffuse lesions (2). Herein, we report a
case of a 78-year-old male with primary pulmonary MM that was mistaken for primary

pulmonary adenocarcinoma with lepidic growth seen as bilateral multiple subsolid
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nodules on CT images.

CASE REPORT

A 78-year-old male was referred to our hospital with a persistent cough for over a month.
The patient had a history of smoking for 20 years. The chest radiograph revealed multiple ill-
defined nodular opacities in both lungs (Fig. 1A). Contrast-enhanced chest CT images with
lung window setting revealed that there were numerous variable-sized ill-defined or well-de-
fined subsolid nodules in both lungs, most of which were part-solid nodules rather than pure
ground-glass nodules (Fig. 1B). The relatively smaller nodules were round, while the relative-
ly larger nodules had an irregular or lobulated contour. The maximum diameter of the nod-
ules ranged from < 3 mm to approximately 40 mm. The solid components of some subsolid
masses also exhibited a significant contrast enhancement and had air-bronchograms. There
were no enlarged hilar or mediastinal lymph nodes. *F-fluorodeoxyglucose PET/CT revealed
multiple intense hypermetabolic nodular lesions in both lungs (maximum standard uptake
value: 14.2) (Fig. 1C). There was no other hypermetabolic lesion, indicating this is a primary
malignancy. The patient underwent CT-guided transthoracic needle biopsy of the largest
subsolid mass in the right lower lobe. There were few tumor cells; however, only brown pig-
mentation was extensively observed; hence, we suspected MM. Following this, wedge resec-
tion was performed in the right upper lobe by video-assisted thoracic surgery. The gross
specimen revealed multiple well-demarcated dark brown-colored lesions in the parenchyma
of the right upper lobe (Fig. 1D). Histopathological examination of the sections stained with
hematoxylin and eosin revealed the invasion of the intact bronchial epithelium by melano-
ma cells, indicative of MM (Fig. 1D). The tumor showed ovoid cells with brown melanin pig-
ment and frequent mitotic figures (Fig. 1D). Immunohistochemistry revealed that these tu-
mor cells were S-100 protein-positive (Fig. 1D). A thorough physical examination, including
cutaneous and mucosal examinations, performed in the operating room to rule out extrapul-
monary MM sites revealed a small nevus on the right heel from which a punch biopsy sam-
ple was obtained. The pathology was consistent with only atypical melanocytic nevi, not
MM. Additionally, endoscopy of both the upper and lower gastrointestinal tracts failed to de-
tect melanoma, and brain MRI, abdomen-pelvic CT, thyroid US, and bone scan were all neg-
ative for MM. Since there were no demonstrable MM lesions elsewhere, a diagnosis of pri-
mary pulmonary MM was established. Chemotherapy with nivolumab was initiated 3 weeks
after the operation. The patient is alive a year after the initial diagnosis.

This retrospective study was approved by the Institutional Review Board of our hospital,
and the requirement for informed consent was waived (IRB No. WKH 2021-02-010-001).

DISCUSSION

Pulmonary MM is nearly always metastatic, with a cutaneous origin, and the lung is one of
the most common sites for distant metastasis of extrapulmonary MM. Most pulmonary me-
tastases from MM present as a solid nodular pattern, with rare subsolid nodular (3-6) or dif-

fuse infiltrative patterns (7).

388 jksronline.org



EH'b'LFOéI/\OF2|'6;!'E|X|

J Korean Soc Radiol 2022;83(2):387-393

Unlike metastatic involvement, primary pulmonary MM is extremely rare. There are only
76 cases in 52 papers that have been reported in the literature since 1916 (2), with the ana-
tomical site of the primary pulmonary MM showing a slight predilection for the left lung,

Fig. 1. Primary pulmonary malignant melanoma in a 78-year-old male.

A. The chest radiograph reveals multiple ill-defined nodular opacities in both lungs.

B. Contrast-enhanced axial and coronal chest CT images with lung window setting show numerous vari-
able-sized, ill-defined or well-defined subsolid nodules in both lungs, most of which are part-solid nodules
rather than pure ground-glass nodules. Some subsolid masses show an irregular or lobulated contour with
air-bronchograms in the right upper lobe and right lower lobe (arrows).
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Fig. 1. Primary pulmonary malignant melanoma in a 78-year-old male.

C. ®F-fluorodeoxyglucose PET/CT image reveals multiple intense hypermetabolic nodular lesions in both
lungs (maximum standardized uptake value 14.2). There are no other hypermetabolic lesions, indicating
that this is a primary malignancy.

lower lobes, and the central areas. The median age of the patients at diagnosis was 60 years,

and 64.4% of the patients were males. Regarding the radiological features of primary pulmo-
nary MMs, more than 80% of the cases presented with a solitary solid nodule or mass, while
only < 20% presented with multiple or diffuse lesions (2). Moreover, there were only two cases
of primary pulmonary MM presenting with a subsolid ground-glass opacity or consolidation
(8, 9). Feng et al. (8) reported pulmonary MM in the form of two discrete nodules with a sur-
rounding paving pattern in the right upper lobe and left lower lobe. Filippini et al. (9) also re-
ported primary pulmonary MM presenting as a mixed ground-glass opacity and consolidation
in the right upper lobe and right lower lobe. However, the present case differs from these two
previous cases in that the main radiologic finding was bilateral multiple variable-sized subsol-
id nodules.

The formation of MM starts with junctional changes in MM cells just below the bronchial
epithelium, followed by the invasion of the bronchial epithelium by melanoma cells and ap-
parent melanoma formation below the epithelium (9). We hypothesize that the MM cells
present in the bronchial epithelium or subepithelium were observed as subsolid ground-glass
opacity lesions on the CT scan. In addition, some studies have described the morphological
differences between the subsolid and solid patterns seen on chest CT (3, 4). A subsolid nodular
pattern reflects the replacement growth pattern of tumor cells just beneath the alveolar epithe-
lium with partial effacement of the alveolar architecture, suggesting early-stage tumor (4). On

the other hand, in the solid pattern, the local spread of the neoplastic cells leads to complete
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Fig. 1. Primary pulmonary malignant melanoma in a 78-year-old male.

D. Gross pathological image shows multiple well-demarcated dark brown-colored lesions in the parenchyma
of the right upper lobe (left upper panel). Histopathological examination shows the invasion of the intact bron-
chial epithelium by melanoma cells (arrows) (H&E stain, X 400) (right upper panel). The tumor shows ovoid cells
with brown melanin pigments (arrows) and frequent mitotic figures (arrowheads) (H&E stain, X 400) (left lower
panel). Immunohistochemical stain for S-100 (X 40) is positive for the tumor cells (right lower panel).

H&E = hematoxylin and eosin

effacement of the alveolar space, suggesting late-stage tumor (4).

When we found multiple subsolid nodules and masses on CT images, we interpreted them
as primary lung adenocarcinoma with lepidic growth. Most primary lung malignancies
manifesting as subsolid nodules have been proven to be adenocarcinoma in situ or minimal-
ly invasive or invasive adenocarcinoma with predominant lepidic growth (10). In addition, it
can be seen in lymphoma or a lymphoproliferative disorder, but rarely in metastasis. It has
been reported that subsolid pulmonary metastases from MM typically grow faster than pri-
mary lung cancer and have a significantly shorter doubling time; in three cases of pulmo-
nary metastasis of MM with subsolid nodules, the doubling times reported were 27, 47, and
230 days (4-6), whereas in 22 cases of adenocarcinoma showing ground-glass opacities, the
doubling time was, on average, 728.5 days (range, 259-2196 days) (10). These studies target the
subsolid nodules of the pulmonary metastases of MM. However, the growth rate is thought to
be helpful in the differential diagnosis of primary pulmonary MM that presents as subsolid
nodules.

In conclusion, this is an unusual case report of primary pulmonary MM appearing as bilat-
eral multiple subsolid nodules on chest CT images. Primary pulmonary MM, which presents
as subsolid nodules, could be included in the differential diagnosis of subsolid pulmonary
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nodules as a rare possibility after primary lung malignancy has been ruled out, especially

when the subsolid nodules grow rapidly.
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