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Primary BRAF Mutant Melanoma of the Lung 
Treated with Immunotherapy and Pulmonary 
Bilobectomy: A Case Report
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 Patient: Female, 59-year-old
 Final Diagnosis:	 Melanoma	malignant	•	mucosal	melanoma
 Symptoms:	 Cough	•	hemoptysis	•	weigh	loss
 Medication: —
 Clinical Procedure:	 Lymph	node	excision	•	pulmonary	bilobectomy
 Specialty:	 Oncology	•	Surgery

 Objective: Rare disease
 Background: Primary melanoma of the lung is a rare tumor that represents 0.01% of primary lung tumors, with only 40 cas-

es reported in the literature. Mucosal melanomas are tumors with a biological and clinical presentation that 
differs from that of cutaneous melanomas; therefore, the therapeutic approach differs as well. Survival rates 
of patients with primary melanoma of the lung are much lower than those of patients with cutaneous mela-
noma, and there are no diagnostic or treatment guidelines for this entity. Radical surgery is the treatment of 
choice when disease is resectable. The effectiveness of current established treatments for cutaneous melano-
ma (eg, immunotherapy and targeted therapy) is unknown in this particular subgroup.

 Case Report: We present the case of a patient who presented with cough and hemoptysis. The fiberoptic bronchoscopy re-
vealed an endobronchial mass and the computed tomography images suggested an unresectable mass. The pa-
tient was initially diagnosed with an unresectable primary lung melanoma with a clinical stage IIIB (T4N2M0). 
This lesion achieved partial response after treatment with Pembrolizumab, which allowed radical surgery to 
be performed, achieving complete resection with negative margins and adequate postoperative evolution. 
Despite the delays in our health care system, she is currently alive and disease-free more than 24 months af-
ter diagnosis.

 Conclusions: Immunotherapy can reduce the size of mucosal melanoma to the point that it can be resectable and this ther-
apeutic approach increases the survival opportunities of these patients.
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Background

Melanoma is a heterogeneous disease, including neoplasms that 
arise from the melanocytes of the skin, the uveal epithelium, and 
mucosal surfaces. Although the vast majority of cases correspond 
to skin melanomas, approximately 3% to 5% originate from the 
uveal tract of the eye and 1% to 2% from mucosal surfaces [1].

Mucosal melanomas are tumors with a biological and clini-
cal presentation that differs from that of cutaneous melano-
mas; therefore, the therapeutic approach differs as well. They 
can arise from the epithelia of the mucosa lining the genito-
urinary, gastrointestinal, and respiratory tracts. Those emerg-
ing from the pulmonary mucosa are extremely rare; there are 
only 40 cases reported in literature, and represent 0.01% of 
all primary lung tumors [2].

We present the case of a female patient diagnosed with pri-
mary melanoma of the lung, which represented a challenge 
from the diagnostic and therapeutic point of view. Treatment 
with immunotherapy and subsequent surgery has not been 
previously reported in the literature.

Case Report

Our patient was a 59-year-old woman with a medical history 
of smoking (15 pack-year), with controlled comorbidities (ar-
terial hypertension and type 2 diabetes mellitus), and surgical 
history of a gastric sleeve as treatment for morbid obesity. She 
presented after 1 year of recurrent respiratory infections, dur-
ing which time she had multiple admissions to the Emergency 
Department. Cough was the predominant symptom, occasion-
ally associated with hemoptysis, and progressive dyspnea. She 
was hospitalized with a diagnosis of pneumonia, for which she 
received treatment. The symptoms persisted and progressed, 
and were furthermore associated with weight loss.

In March 2018, she had a new episode of hemoptysis that 
was interpreted as upper-digestive tract bleeding, for which 
an esophagogastroduodenoscopy was performed, revealing 
extrinsic compression of the esophagus.

Fiberoptic bronchoscopy (Figure 1) revealed an endobronchi-
al mass occluding 100% of the intermediate bronchus, locat-
ed 3 cm from the carina. A biopsy was taken, which initially 
reported a poorly differentiated small-cell malignant tumor. A 
wide panel of immunohistochemistry was done (Figure 2) be-
ing suggestive of melanoma with strong positivity for S100 
and HMB45 and negativity for CD45, AE1AE3, synaptophysin, 
P40, P63, TTF1, CD56, desmin, CD 34, CD31, CD99 and calde-
smon, melan A, Mift-1, and PNL02; Ki67 was 50%. A right pa-
ra-hilar mass with soft tissue density measuring 56×75 mm 
in diameter and a subcarinal adenopathy of 34 mm was ob-
served in the chest tomography, with involvement of the azy-
go-esophageal recess and right interlobar artery (Figure 3).

Positron emission tomography (PET- CT) with 18-FDG revealed 
a hypermetabolic mass with SUV of 10 partially occluding 
the intermediate bronchus (Figure 3), as well as subcarinal 
lymphadenopathies (the only station with hypermetabolism), 
of which a biopsy performed by thoracoscopy was negative. 
PET-CT showed no evidence of disease in any other location. 
An exhaustive dermatological and gynecological checkup was 
performed, excluding the presence of skin or mucosal lesions. 
Being diagnosed with an unresectable clinical stage IIIB primary 
pulmonary melanoma, T4 (mass larger than 7 cm and invades 
mediastinum) N2 (nonspecific hypermetabolism station 7) M0, 
this case was discussed in a multidisciplinary meeting and im-
ages were reviewed. It was concluded that the possibility of 
R0 resection was very low and it was an unresectable tumor.

Treatment with anti-PD1 (Pembrolizumab) was selected be-
cause the report of BRAF mutation status was not available 
at the time treatment started (in our health system, this type 

Figure 1.  Images corresponding to fiberoptic bronchoscopy with an endoluminal tumor in the intermediate bronchus that creates 
complete bronchial obstruction.
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of report usually takes longer than in high-income countries). 
She started treatment in August 2018 and achieved a partial 
response, evidenced in a follow-up CT scan taken at 6 months 
from start of treatment, which showed improvement in the 
mediastinal component. With systemic therapy, she remained 
asymptomatic with a good quality of life. In January 2020, her 
symptoms reappeared and atelectasis of the middle and lower 
lobe recurred, with an increase in the mediastinal component, 
so it was decided to perform surgical resection. A bilobectomy 
with simple bronchoplasty of the stump and intrapericardial 
control of the inferior pulmonary vein, with mediastinal lymph 

node resection by posterolateral right thoracotomy, were per-
formed. A frozen section of the proximal section edge of the 
intermediate bronchus was negative. Surgery was performed 
without complications and the postoperative evolution was 
satisfactory, with adequate expansion of the right upper lobe. 
She was discharged 3 days after surgery. Surgical patholo-
gy showed evidence of a 5×5×4 cm endobronchial malignant 
melanoma with a 2×2×1 cm satellite nodule, lymphovascu-
lar involvement, and no compromise of the vascular, bronchi-
al or parenchymal margins; the parenchymal border was less 
than 1 mm and there were no involved lymph nodes out of 19 

Figure 2.  (A) Malignant epithelioid-like tumor cells with prominent nucleolus, compatible with endobronchial malignant melanoma. 
Hematoxylin-Eosin staining on initial biopsy. (B) Tumor cells positive for HMB 45 on initial biopsy. (C) Tumor cells positive 
for S100 on initial biopsy. (D) Hematoxylin-Eosin staining of the surgical specimen. (E) Tumor cells positive for Melan A. 
(F) Tumor cells positive for SOX 10. All pathology images are 40× magnification, except for images D and E, which are 10×.
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Figure 3.  (A, B) In the axial image and the coronal reconstruction of the chest tomography with contrast, a mass with a soft tissue 
density is observed, which completely compromises the lumen of the intermediate bronchus and the right lower lobar, and 
partially compromises the lumen of the middle lobar bronchus with associated post-obstructive atelectasis. (C) Positron 
emission tomography shows the hypermetabolic mass of poorly defined margins, located in the upper segment of the right 
lower lobe, approximately 59×59×81 mm (APxTxL) (max SUV 18.6).
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resected (stations 3A, 7, 8, 10, and 11). An immunohistochem-
istry study was positive for HMB45, S100, SOX 10, MELAN A, 
VIMENTINA, and CALDESMON and negative for CKE1/AE3, CK7, 
CK20, NAPSIN A, TTF1, CD 56, LCA, EMA, CD34, CD99, AML, 
DESMIN, and HHF35, with a Ki67 index of 40%. During the 
postoperative period, immunotherapy was resumed, with ad-
juvant intention, planned for 1 more year. The patient is cur-
rently disease-free and in very good clinical condition. At the 
last follow-up, which had to be virtual due to the SARS-Cov2 
pandemic, she reported no symptoms and a new PET-CT was 
ordered by the oncologist.

The patient gave informed consent for this case report and 
even with the health care difficulties in Colombia, she could 
get the latest therapeutic strategies and is content with her 
treatment so far.

Discussion

Melanoma is an entity that includes a heterogeneous group 
of malignancies that all have melanocytes as the cell of ori-
gin. Every year around 160 000 new cases of melanoma are 
diagnosed worldwide [3]. Mucosal melanoma (MM) is part of 
the spectrum of this disease, accounting for 2% of cases; it is 
less common than cutaneous melanoma and has a different 
clinical and biological behavior [2].

In contrast to cutaneous melanoma, the age of onset of MM 
is on average 10 years older, with a median of 59-70 years 
old [2-4]. It behaves more aggressively, with more than 50% 
of cases being diagnosed at an advanced stage [3,4] and the 
5-year survival is 25%, which is much worse than for cuta-
neous melanoma [1]. The median overall survival of patients 
with advanced MM is 9.1 months and there are no signifi-
cant differences in outcomes according to the mucous mem-
brane of origin [5].

Primary melanoma of the lung (PPM) is extremely rare, ac-
counting for only 0.4% of MM; it is usually endobronchial and 
exhibits symptoms such as cough, hemoptysis, post-obstruc-
tive pneumonia, lobar collapse, atelectasis, weight loss, and fa-
tigue [6]. Up to 30% are diagnosed as incidental findings, being 
asymptomatic at the time of diagnosis [7]. Lymph node involve-
ment is found in 40% of patients; in the case presented here, 
the patient had no positive nodes [6]. Immunohistochemical 
stains can be applied to distinguish MPP from other prima-
ry lung tumors, but it is similar to other primary melanomas. 
MPP is rarely positive for cytokeratin or neuroendocrine mark-
ers, such as chromogranin, and is generally positive for S100 
and HMB-45 [5]. There is diversity of expression of the com-
mon antigens of melanoma and only 73.3% of cutaneous mel-
anomas are positive for Malan A. This antigen heterogeneity 

could explain why this primary PPM was positive for S100 
and HMB-45, but negative for melan A in the initial biopsy, 
but due to tumor heterogeneity, melan A was positive in the 
surgical specimen [11].

PPM can be difficult to differentiate from metastatic malig-
nant melanoma of the lung. The presence of multiple pulmo-
nary nodules favors lung metastases; however, because lung 
metastasis can also present as a solitary mass, it is important 
to obtain an accurate history regarding previous pigment-
ed skin lesions and to exclude other primary non-pulmonary 
sites. Our patient had an exhaustive physical exam in which 
skin, uveal, or other mucosal lesions were ruled out. PET-CT 
with 18-FDG was also performed, which was negative for dis-
ease in other locations.

The biological characteristics of MM differ significantly when 
compared to cutaneous melanoma: BRAF mutation is present 
in about 50% of skin melanomas, whereas it is rare in MM 
(less than 10% of cases). c-KIT mutation reaches a frequen-
cy of 15% to 20%. MM is suspected to be less immunogen-
ic; PD-L1 expression is lower with respect to skin melanoma, 
and it has been found that the mutational load is also lower, 
with a 5 to 10 times lower rate of mutations compared to cu-
taneous melanomas [8,9].

Given its very low frequency, there are no established guide-
lines of management for this disease. If possible, surgical re-
section should be performed, with lobectomy or pneumonec-
tomy, plus mediastinal lymph node dissection [3]. Usually, it 
is diagnosed at an advanced stage, and the anatomical loca-
tion in many cases prevents complete resection of the lesion, 
making it difficult to achieve negative margins [5]. Radical sur-
gical resection could improve median overall survival up to 30 
months [6]. In the present case report, the patient had an un-
resectable disease, which became resectable with the immune 
therapy, so surgical resection was performed after an initial 
conversion treatment. Since she had an unresectable condi-
tion at the beginning, even though she did not have positive 
lymph nodes, this aggressive disease was locally advanced 
and any relapse in this area, where so many vital organs are 
located, would be catastrophic, which is why adjuvant treat-
ment was continued after surgery.

Until the availability of immunotherapy and targeted thera-
py, chemotherapy was the only option for these patients, with 
very low objective response rates (ORRs) of less than 10% [5]. 
The increased frequency of c-KIT mutations in MM prompt-
ed studies of tyrosine kinase inhibitors such as Imatinib and 
Dasatinib, but findings have been divergent and the response 
is short-lived [10].
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Immunotherapy with anti-PD-1 (Nivolumab and Pembrolizumab) 
and anti-CTL-4 (Ipilimumab) is currently the cornerstone treat-
ment of metastatic melanoma. Although its efficacy in pa-
tients with MM is less characterized due to the low frequency 
of presentation, the clinical trials that evaluated these mol-
ecules did not exclude patients with mucosal melanomas. In 
2017, a pooled analysis was published, collecting outcomes 
from patients with metastatic mucosal melanoma treated with 
single-agent Nivolumab or the combination of Ipilimumab and 
Nivolumab, comparing the results with those of patients with 
cutaneous melanoma [8]. This combined analysis confirmed 
that patients with metastatic MM might benefit from treat-
ment with immunotherapy regimens routinely used for patients 
with metastatic cutaneous melanoma; however, response rates 
were lower. Monotherapy with Nivolumab achieves a response 
rate of 23.3% in patients with MM versus 40.9% in patients 
with skin disease. The combination therapy of Ipilimumab and 
Nivolumab was associated with a response rate of only 37.1% 
compared to the 60.4% observed in patients with metastatic 
cutaneous melanoma [8]. Despite lower response rates, immu-
notherapy is the alternative with the best clinical evidence and 
the highest reported efficacy for MM. The best response rates 
described with this combination should be balanced with the 
highest rate of treatment-related adverse events (incidence 
of grade 3 and 4 adverse events up to 55%) [8]. In this case, 
monotherapy was chosen because the national drug regulato-
ry agency had not given approval for the combined treatment 
for melanoma. Our patient had a good tolerability, achieving 
a partial response that allowed for a radical surgical resection 
with negative margins. Therapeutic decisions should be made 
by weighing risks versus benefits, without leaving aside fac-
tors such as quality of life and patient preferences.

Targeted therapy with MEK and BRAF inhibitors have shown 
response rates of up to 64% in cutaneous melanomas, but 
there are no specific data for MM and it is not usually the first 
treatment option for these patients, taking into account the 
low incidence of BRAF mutation. This case is unique in that 
the patient also had a BRAF mutation, which offers another 
therapeutic possibility in the future if there is disease progres-
sion, with significant efficacy [9].

The follow up of this patient had been difficult because she 
lives in a small town 10 hours away from Bogotá by car and 
the SARS-Cov-2 pandemic has delayed all consults and insur-
ance approvals for follow-up images and medication. A new 
PET-CT is pending to assess her current disease status.

This case report has several limitations due to the intrinsic 
limitations of the Colombian health care system. These limi-
tations include the delayed BRAF mutation status report, the 
unavailability of video mediastinoscope, the unavailability of 
PD-L1 measurement at the time of this diagnosis, and lack of 
liquid biopsy for follow-up. Also, there has been a delay in na-
tionwide approvals to use certain new treatments and there 
are few centers were PET-CT can be performed in Colombia.

Conclusions

Mucosal melanoma is considered the most aggressive sub-
type of melanoma; its low incidence makes it a great chal-
lenge, with no clear diagnostic, staging, and treatment proto-
cols. Within this group, primary lung melanoma is extremely 
rare and this is the only case reported with a positive BRAF 
mutation. Surgical treatment offers the only curative option 
for these patients; however, in cases where the disease is un-
resectable or negative margins cannot be achieved, systemic 
therapy is a valuable tool to obtain disease control. Evidence 
for modern treatments is extrapolated from advances in the 
therapeutic arsenal of cutaneous melanoma and, without a 
doubt, it has contributed to improved outcomes in MM as well, 
although with less efficacy. With immunotherapy and target-
ed therapy, we have the possibility of modifying the course 
of this disease. A joint effort is required to expand and deep-
en the knowledge of this entity and its biology, in order to op-
timize treatment.
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