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Malignant melanoma is a highly aggressive cancer with metastatic potential to various loca-
tions such as the lymph nodes, lungs, liver, brain, and bone. After the lymph nodes, the lungs
are the most common site of malignant melanoma metastases. Pulmonary metastases from
malignant melanoma commonly presents as solitary or multiple solid nodules, sub-solid
nodules or miliary opacities on CT chest. We present a case of pulmonary metastases from
malignant melanoma in a 74-year-old man which presented unusually on CT chest as a
combination of patterns like “crazy paving,” upper lobe predominance with subpleural spar-
ing, and centrilobular micronodules. Video-assisted thoracoscopic surgery, wedge resection
and tissue analysis were performed, which confirmed the diagnosis of malignant melanoma
metastases, and the patient further underwent PET-CT for staging and surveillance. Patients

Crazy paving with pulmonary metastases from malignant melanoma can have atypical imaging findings,
Oncology therefore radiologists should be aware of these unconventional presentations to avoid any
misdiagnoses.
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- dependent on the site of the primary tumor [3]. Melanomas
Introduction

arising on the head, neck and trunk carry a higher risk of
metastasis than melanomas originating from the limbs [3].

Melanoma comprises of only 1% of skin cancers but remains
the leading cause of death amongst the skin cancers [1]. Ma-
lignant melanoma is renowned for its aggressive nature and
high metastatic potential to a myriad of locations such as the
lymph nodes, lungs, liver, brain, and bone via lymphatic and
hematogenous routes [2]. The risk of metastasis is strongly

The most frequent location of melanoma metastases
is the lymphatic system, especially the local and regional
lymph nodes surrounding the primary tumor [2]. After the
lymph nodes, the most common site of distant metastases
are the lungs and pleura, with an incidence rate of 80%
[4]. Chest radiography (CXR) is the initial imaging modality

* Competing Interests: The authors have declared that no competing interests exist.

* Corresponding author.

E-mail address: nandithaguruvaiah97@gmail.com (N. Guruvaiah Sridhara).

https://doi.org/10.1016/j.radcr.2023.04.060

1930-0433/© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2023.04.060
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nandithaguruvaiah97@gmail.com
https://doi.org/10.1016/j.radcr.2023.04.060
http://creativecommons.org/licenses/by-nc-nd/4.0/

2654

RapioLoGy CASE REPORTS 18 (2023) 2653-2658

B

Fig. 1 - Axial CT chest image lung window (A) demonstrates bilateral diffuse consolidation and ground glass opacities with
superimposed septal thickening, giving a “crazy-paving” pattern (red arrows). There is relative subpleural sparing. Coronal
reformatted lung window (B) shows airspace disease predominantly involving upper lobes of lungs (yellow arrows) with

relative sparing of bilateral lower lobes (black arrows).

Fig. 2 - Axial CT chest image lung window performed 4
weeks after baseline CT demonstrates interval worsening
of bilateral diffuse airspace disease with crazy-paving
pattern (red arrows).

utilized to detect suspected pulmonary metastases followed
by chest computed tomography (CT) scan [5]. Positron emis-
sion tomography-computed tomography (PET-CT) serves as
the most sensitive imaging modality to visualize the extent
of pulmonary melanoma metastases [5].

Melanoma metastases to the lungs typically presents as
well-defined, sharply delineated single or multiple solid nod-
ules and rarely as semi-solid nodules or miliary invasions
[6]. This article describes a case of melanoma metastases to
the lungs that unusually presented as a spectrum of patterns
such as bilateral diffuse consolidation and ground glass opac-
ities with septal thickening, giving a “crazy-paving” pattern.
The distribution was upper lobe predominant with subpleu-

Fig. 3 - Postoperative chest radiograph after wedge
resections of right lung demonstrates bilateral diffuse
airspace disease with expected postsurgical right
subcutaneous emphysema (black arrow) and trace right
pneumothorax. Right chest drainage tube is noted in the
lung base (red arrow).

ral sparing and multiple centrilobular micronodules were also
noted on CT images. We provide additional histopathological
analysis and PET-CT findings for correlation.

Case report

A 74-year-old man presented to our hospital with fever, non-
productive cough, malaise, and dyspnea. Patient endorses that
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Fig. 4 - Representative H&E-stained slides showing the tumor histology. (A) The low-power picture shows diffuse growth of
tumor containing dark-brown pigmentation. (B) At higher power magnification, the tumor cells show malignant nuclear
features with melanin production (black arrows), consistent with metastatic melanoma.

Fig. 5 - FDG PET-CT axial section at the level of lungs (A)
demonstrates avid uptake of FDG in bilateral diffuse
airspace disease, consistent with pathology proven
metastatic melanoma. FDG PET-CT axial section at the level
of liver (B) demonstrates multiple avid FDG uptake
involving both lobes of the liver, posterior chest wall and
peritoneum, favoring metastatic disease. FDG PET image (C)
demonstrates extensive FDG avid metastatic disease
involving whole body.

he was diagnosed with melanoma of the scalp and upper
back without evidence of metastatic disease one and a half
years ago. He states that the lesions were surgically excised
3 months after initial diagnosis. He has no family history of

melanomas but is a known diabetic and hypertensive. Pa-
tient was COVID negative and has received both doses of the
Pfizer COVID vaccine. On physical examination, patient was
tachypneic (respiratory rate ~ 20), hypertensive (142/89 mm
Hg), afebrile (temp - 98.2°F) with O2 saturation of 91% on room
air. Bilateral crackles were heard upon auscultation. Patient
was then referred for a CT chest without contrast for fur-
ther evaluation. CT chest (Fig. 1) demonstrated bilateral dif-
fuse consolidation and ground glass opacities with superim-
posed septal thickening; giving a “crazy paving” appearance.
Airspace opacities predominantly involved the upper lobes
with relative subpleural sparing. In addition, centrilobular mi-
cronodules were also noted. Thus, a broad imaging differen-
tial ranging from pulmonary hemorrhage, multifocal infec-
tion, hypersensitivity pneumonitis, pulmonary alveolar pro-
teinosis and other interstitial lung diseases were considered.
He was treated with prednisone and antibiotics and was rec-
ommended to follow up in 4 weeks for a repeat CT chest.

During his 1-month follow up, a repeat CT chest without
contrast (Fig. 2) demonstrated interval worsening of the pre-
viously visualized bilateral diffuse airspace disease. A bron-
choalveolar lavage and a sputum culture were also performed
during this visit and were found to be negative for tuberculo-
sis, bacterial and fungal infections. A provisional diagnosis of
interstitial lung disease was given and the patient was further
referred to cardiothoracic surgery for wedge resection and tis-
sue analysis.

Two months after initial presentation to our hospital,
the patient underwent video assisted thoracoscopic surgery
(VATS) and wedge resection x3 of the right upper lobe (RUL),
right middle lobe (RML) and the right lower lobe (RLL) with
right pleural biopsy. Thoracostomy tube was placed. Follow
up chest radiograph (Fig. 3) demonstrated bilateral diffuse
airspace disease with expected postsurgical right subcuta-
neous emphysema and trace right pneumothorax. The pres-
ence of a right chest tube is also evident. The tissue samples
were sent for histopathological analysis. The pathology re-
vealed malignant cells with epithelioid morphology and cyto-
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Fig. 6 - Axial section post contrast T1 weighted images (A and B) demonstrates enhancing intraparenchymal lesions
concerning for metastases in the ventral pontomedullary junction of the brainstem (red arrow in Fig. A) and in the right

cerebral cortex (red arrow in Fig. B).

plasmic pigmentation; revealed to be melanin in the RUL, RML
and RLL wedge resections (Fig. 4A and B). These histological
features were consistent with malignant melanoma. In addi-
tion, the tumor cells were diffusely positive for pan-melanoma
markers identified by immunohistochemistry confirming the
histological interpretation of metastatic melanoma.

Fluorodeoxyglucose (FDG) PET-CT was also performed
post VATS for restaging and surveillance of the malignant
melanoma metastases. FDG PET-CT axial section (Fig. 5A) at
the level of lungs demonstrates prominent uptake of FDG in
bilateral diffuse airspace disease, consistent with pathology
proven metastatic melanoma. FDG PET-CT axial section at
the level of liver (Fig. 5B) shows multiple avid FDG uptake in-
volving both lobes of the liver, posterior chest wall and peri-
toneum; favoring metastatic disease. FDG PET image (Fig. 5C)
demonstrates extensive FDG avid metastatic disease involv-
ing the whole body. Additional MRI of brain (Fig. 6) was done
for staging which showed enhancing multiple intraparenchy-
mal metastases in the ventral pontomedullary junction of the
brainstem and in the right cerebral cortex. The patient was
referred for immunotherapy as radiotherapy confers risk due
to extensive brain metastases. Patient refused treatment and
was discharged to hospice care.

Discussion

Malignant melanoma has the potential to disseminate to vari-
ous locations such as the lymph nodes, lungs, brain, bone, and
liver [2]. The lungs and pleura are the most common site of dis-

tant metastases from malignant melanoma with 85% of end-
stage melanoma patients showing evidence of lung metas-
tases at autopsy [7]. Moreover, the prognosis of patients with
metastatic malignant melanoma is very poor, with a 5-year
survival rate of less than 10% [8].

There is a relative lack of information in literature per-
taining the unusual radiological presentations of malig-
nant melanoma metastases to the lungs. The most com-
mon presentation of pulmonary metastases from malignant
melanoma reported in literature is in the form of solitary or
multiple solid nodules [6]. They could also present as sub-
solid nodules [9-12]. Some of the rare CT patterns of malignant
melanoma metastases to the lungs that are documented in lit-
erature are “crazy-paving,” “halo-sign,” ground glass opacities
and a synchronous presentation of solid and subsolid nodules
[6,13-15].

However, our case is distinct and unusual in the sense
that on CT chest the pulmonary metastases from malignant
melanoma presented as a combination of findings such as bi-
lateral diffuse consolidation and ground glass opacities with
superimposed septal thickening, giving a “crazy paving” ap-
pearance. The air space opacities were predominantly seen in-
volving the upper lobes with relative subpleural sparing. Mul-
tiple centrilobular micronodules were also present.

The “crazy paving” pattern can be described as ground
glass opacities with superimposed septal thickening [16]. This
“crazy paving” pattern used to be a characteristic finding of
pulmonary alveolar proteinosis but is now considered as a
nonspecific finding which can be seen be in many acute and
chronic conditions [16]. In fact, upon literature review more
than 40 diseases can show the “crazy paving” pattern [16]. In
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addition to pulmonary alveolar proteinosis, the most com-
mon conditions that can present this pattern include viral
and bacterial pneumonia, acute respiratory distress syndrome
(ARDS), acute interstitial pneumonia (AIP), pulmonary hemor-
rhage, drug induced pneumonia and has even been described
in cases of COVID-19 pneumonia [16,17]. Moreover, some pos-
sible differentials for upper lobe predominant conditions are
respiratory bronchiolitis, pneumocystis pneumonia, and hy-
persensitivity pneumonitis [18]. In addition, centrilobular mi-
cronodules can be seen in can be seen in infectious, inflam-
matory, vascular pathologies [19].

Since our patient presented with a combination of all of
these unique patterns; various provisional differential diag-
noses such as hypersensitivity pneumonitis, pulmonary hem-
orrhage, multifocal infection, pulmonary alveolar proteinosis
and other interstitial lung diseases were considered initially.
The patient was treated with steroids and antibiotics. Upon
follow-up, the patient did not respond to treatment and fur-
ther investigations showed a negative sputum culture and
bronchoalveolar lavage. On repeat imaging, the patient also
had significant worsening of the previously reported CT find-
ings. Thus, VATS with wedge resection and tissue analysis was
performed for a definitive diagnosis. The histopathological
diagnosis was straightforward and showed pigmented cells
consistent with malignant metastatic melanoma. FDG PET-CT
was performed after the VATS procedure, which further con-
firmed our diagnosis as there was avid FDG uptake in the bi-
lateral lungs and other sites such as the liver, posterior chest
wall, peritoneum etc. This case highlights that pulmonary
metastases from malignant melanoma can present as atypi-
cal patterns on CT chest and thus radiologists should be aware
of this phenomenon in order to prevent any misdiagnosis.

Conclusion

This article describes a rare radiological presentation of pul-
monary metastases from malignant melanoma. On CT chest,
the presentation was a spectrum of multiple patterns like
“crazy paving,” upper lobe predominance with subpleural
sparing, and centrilobular micronodules. Therefore, radiolo-
gists should be aware of these unconventional presentations
to avoid any misdiagnosis. In patients with a history of malig-
nant melanoma, metastases should be considered as a differ-
ential diagnosis for any abnormal lung parenchymal patterns
detected on imaging.

Patient consent

A written informed consent was obtained from our patient re-
garding the publication of their case. Our patient was fully in-
formed about the details of their case report. They were made
aware that their identity will be anonymized and that their
case details may be published in an online medical journal,
website or any other form of publication that is accessible to
the general public.
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