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Case report

The use of robotic bronchoscopy with EBUS and pulsed electric 

field ablation for metastatic melanoma in a lung nodule

David H. Lindner DO, Danielle Sanchez MD

Abstract 

Malignant melanoma is one of the lethal forms of cancer, with approximately 8,290 deaths 

expected in 2024.
1
 Information available on melanomas of unknown primary origin remains 

limited. A review by Song theorized that the most likely hypothesis of its etiology is immune-

mediated regression of the primary after metastasis has occurred.
3 
Our case represents a patient 

with metastatic melanoma found in both pancreatic and lung tissues. The pancreatic biopsy 

results were consistent with malignant melanoma. Pancreatic melanoma is more commonly 

a site of metastasis than a primary tumor, and in this case, the presentation was nonspecific. 

Regardless, malignant melanoma is treated by immunomodulator therapy involving PD1 

inhibitors alone or in combination with ipilimumab. That being said, the patient was considered 

for a biopsy of the lung nodule with Pulsed Electric Field ablation as a concomitant treatment 

approach by the oncology team.

After undergoing the biopsy but before starting treatment, the Pulse Electrical Field was used 

for its properties of targeting the tumor site with its abscopal effect, leading to a process called 

pyroptosis. Pyroptosis leads to inflammatory vesicles filled with damage-associated molecular 

patterns (DAMPs), which are later released from the cell via gadermin D, GSDMD pores to elicit 

an immune response.
8
 Treatment was successful at 8-month follow-up CT scan, which showed 

no recurrence of the lesions. In summary, PEF leads to tumor shrinkage both within the targeted 

treatment area and at distant sites outside the treatment field. This case is the first to use pulse 

electrical field ablation as an adjunct to immunotherapy for malignant lesions.
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Case 

A 75-year-old male with no past medical history 

who presented to the emergency department with 

shortness of breath. His evaluation revealed atrial 

flutter, for which he underwent transesophageal echo-

cardiography (TEE)-guided cardioversion that was 

unsuccessful, followed by cardiac ablation. At the 

time, chest imaging demonstrated a pulmonary nodule 

suspicious of metastatic disease (Figure 1). Additional 

abdominal imaging revealed a lesion in the tail of the 

pancreas. This was a low-attenuation mass measur-

ing 3.5 × 2.2 cm. There were no adjacent pathologic 

abnormalities or appreciable hepatic masses. Chest 

imaging also demonstrated a well-defined 13 × 9 mm 

pulmonary nodule in the right upper lobe and a 7 mm 

nodule in the left upper lobe, with only mild mediastinal 

adenopathy (Figure 2). Both pulmonary nodules were 

suspicious for metastatic disease. The patient under-

went a pancreatic biopsy on January 3, 2025, which 

revealed a malignant neoplasm with extensive necro-

sis. Immunostains were positive for synaptophysin 

and chromogranin, highlighting pancreatic islets of 

Langerhans. Ki-67 proliferative index was low within 

neuroendocrine cells in the islets, arguing against 

pancreatic origin. Tumor cells were diffusely posi-

tive for SOX10 and S100, and negative for Melan-A, 
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AE1/AE3 CK8/18, CK7, CK20, CDX2, synaptophysin, 

chromogranin, CD3, and CD20. Rare tumor cells are 

positive for HMB45. The Ki-67 proliferative index was 

approximately 40% based on semiquantitative manual 

scoring. The immunoprofile was nonspecific; however, 

the findings were consistent with malignant mela-

noma. Pancreatic melanoma is usually considered 

metastatic, whereas primary pancreatic melanoma is 

exceedingly rare. The diagnosis of pancreatic mela-

noma, particularly the distinction between primary and 

metastatic disease, remains challenging. Melanoma 

arises from melanocytes and originates from cutane-

ous, ocular, mucosal, and unknown primary sites in 

approximately 91.2%, 5.2%, 1.3%, and 2.2% of cases, 

respectively.
2

In this case, the origin of the pancreatic melanoma 

is unknown. Clinical evaluation was unrevealing for a 

primary site. The diagnosis of primary pancreatic mel-

anoma is uncommon. Nakamura published a review 

of 76 reported cases. If primary in origin, pancre-

atic melanoma may arise from ectopic melanocytes, 

migrated neural crest cells, or other neural-derived 

cells within the pancreas.
4
 

Because of the metastatic nature of the disease, 

surgical resection of the pancreatic lesion was not 

offered, as a survival benefit has been demonstrated 

only with complete surgical resection.
5
 Treatment of 

metastatic melanoma has focused primarily on immu-

notherapy and targeted therapy. The patient was 

referred to NCH Pulmonary Medicine for considera-

tion of biopsy of the 13 × 9 mm right upper lobe den-

sity and consideration of Pulsed Electric Field ablation 

to be utilized as a concomitant treatment approach 

by the oncology team. Focal ablation techniques are 

a valuable, minimally invasive tool for the manage-

ment of metastatic tumors.
6
 There is also evidence 

that supports immune-mediated off-target, abscopal 

effects of Pulsed Electric Field ablation.
7

After obtaining consent for the biopsy and planned 

ablation, the patient underwent a bronchoscopy with 

biopsy of the lesion and planned pulsed electric field 

ablation (Figure 3). 

The patient tolerated the procedure well without 

adverse events and was discharged home following 

the procedure. Final pathology of the RUL biopsy 

demonstrated fragments of malignant neoplastic cells. 

These tumor cells were morphologically consistent 

with the tumor cells seen in previous pancreatic biop-

sies and demonstrated diffuse positivity for SOX10, 

S100, and PRAME; however, negative for Melan-A, 

HMB45, and AE1/AE3. The immunoprofile was non-

specific but was similar to the findings of the previous 

biopsy. The patient was seen in follow-up by Medical 

Figure 1. CT chest on presentation, the largest nodule is 
1 cm, seen on display.

Month 1

Figure 2. CT chest before bronchoscopy, showing a 
13 × 9 mm right upper lobe lesion in the lateral series 
(image number 54), compared with a 12 × 10 mm 
lesion previously.

Month 3
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Oncology and was started on pembrolizumab without 

complications. He returned for follow-up 3 months 

after PEF. Clinically, he was asymptomatic and main-

tained an excellent performance status,with no further 

weight loss, shortness of breath, or cough. 

Reimaging of the CT chest of the RUL lesion 

demonstrated marked improvement following ablation. 

The PET Scan performed in Apr 2025 demonstrated a 

new faintly FDG-avid 1.9 × 1.8 cm peri-fissural nodule 

in the superior segment of the right lower lobe with 

SUV Max of 1.7, corresponding to a previously iden-

tified 0.7 cm nodule on November 10, 2024. The lat-

eral right upper lobe nodule was also faintly FDG-avid 

but had decreased in size to 0.8 cm from 1.1 cm on 

January 8, 2025. There was also an interval resolu-

tion of a fissural nodule, which had been seen on the 

January 8, 2025 imaging (Figure 4). 

PET scan performed on January 30, 2025, demon-

strated an FDG-avid necrotic pancreatic mass, pancre-

atic body tail 5.6 × 4.1 cm, with an SUV of 7.9. Additional 

findings included a necrotic 3.7 × 2.6 cm mesenteric 

soft tissue lesion with a maximum SUV of 6.8 and focal 

FDG uptake in the left upper quadrant corresponding to 

the small bowel, with a maximum SUV of 15.1. 

Figure 3. A. Using Intuitive Ion TM robotic bronchoscopy with radial EBUS and CIOS TM Cone Beam localization, fine 
needle aspiration was completed, and ROSC demonstrated ROSC lesional tissue consistent with the known malignancy.  
B. Vector analysis for the PEF was completed, and ablation using two vectors and 5 ablation treatments, each at 5 minutes. 

Month 3
Figure 4. Lung nodule before undergoing bronchoscopy 
with pulse electrical field ablation.

The patient was subsequently initiated on 

Pembrolizumab 200 mg every 21 days and com-

pleted five cycles between February 5, 2025, and 

April 30, 2025. Repeat PET on April 25, 2025, demon-

strated interval enlargement of the pancreatic mass. 

The centrally necrotic pancreatic mass measured  
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6.8 × 4.9 cm with a maximum SUV of 10.6, increased 

from 5.3 × 3.1 cm on November 11, 2024, when 

remeasured in the same plane. At that time, the find-

ings were considered most consistent with pseudo-

progression. The patient otherwise tolerated treatment 

well. He developed immune-mediated hepatitis sec-

ondary to pembrolizumab, which was managed with 

prednisone 10 mg daily and remained ongoing. 

Repeat PET/CT performed on November 19, 2025, 

demonstrated complete resolution of the pulmonary 

nodules (Figure 5). The necrotic pancreatic body/tail 

mass measured 9.3 cm with a maximum SUV of 15, 

compared with a previous SUV of 17.

Discussion

This case highlights the successful use of a pulse 

electrical field in combination with immunotherapy for 

the ablation of a metastatic melanoma from a pulmo-

nary nodule
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Month 6
Figure 5. Post pulse electrical field ablation nodule no 
longer presents. 


