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BACKGROUND & OBJECTIVE

 The introduction of immune checkpoint inhibitors (ICIs) changed the landscape of oncologic 

care, improving outcomes in previously fatal malignancies, particularly melanoma. 

 A subset of patients fail to respond, and even progress on ICIs, forcing patients to turn to 

alternative therapies such as metastasectomy, the surgical removal of metastases. 

 Previously limited surgical options have regained traction even for advanced disease. Plastic 

surgery may play a role in these surgical resections and reconstructions. 

OBJECTIVE: To investigate the role of metastasectomy and plastic surgery in long-

term survivors of advanced melanoma that progress on ICI therapy.
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 A retrospective cross-sectional study was conducted of all advanced melanoma patients that 

received ICI therapy at the VUMC between 2009 and 2019.

 Among these patients, those that experienced long-term survival (≥5 years) after progressing 

on therapy were selected for further analysis. 

 Patients were grouped based on whether they received metastasectomy after progressing 

on ICI therapy. 

 Data collected for these patients included: patient demographics (age and sex), cancer 

characteristics, treatment details, progression details, progression free survival (PFS), and 

overall survival (OS). 

 Categorical variables were analyzed with Chi-Square tests and continuous variables by 

independent sample t-tests.

 The most common melanoma subtype was cutaneous (58.8%) 

 The most common stage at start of therapy was M1c (52.9%). 

 Pembrolizumab (58.8%) was the most commonly used 

agent with the majority of patients having partial 

response to treatment (70.6%).

 Lymph nodes were the most common location for 

pre-treatment metastases (94.1%) and skin, soft tissue, 

and lymph nodes (64.7%) were the most common locations 

for disease progression.

 There was a significantly higher rate of pre-treatment lymph node metastases

in patients that received metastasectomy (p=0.009) and a slight increase in      

pre-treatment visceral metastases.

OS was longer in patients that received metastasectomy, although this

did not reach significance (7.16 years vs. 6.02 years, p=0.097). 

 Although 17 patients received metastasectomy, plastic surgery was only 

involved in 1 of these patients. 
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Characteristic Overall 

(n=30)

Metastasectomy

(n=17)

Non-

metastasectomy

(n=13)

p

Age 57±14.87 58±15.97 57±13.91 0.894

Sex (male) 19 (63.3%) 9 (52.9%) 7 (53.8%) 0.961

Melanoma subtype 0.425

Cutaneous 20 (66.7%) 10 (58.8%) 10 (76.9%)

Unknown primary 6 (20.0%) 3 (17.6%) 3 (23.1%)

Acral 2 (6.7%) 2 (11.8%) 0 (0%)

Mucosal 2 (6.7%) 2 (11.8%) 0 (0%)

Initial stage at start of anti-PD-1/L1 0.462

M1a 10 (33.3.0%) 5 (29.4%) 5 (38.5%)

M1b 7 (23.3%) 3 (17.6%) 4 (30.8%)

M1c 13 (43.3%) 9 (52.9%) 4 (30.8%)

M1d 0 (0%) 0 (0%) 0 (0%)

Location of metastases prior to anti-PD-1/L1

Lymph node 22 (73.3%) 16 (94.1%) 6 (46.2%) 0.009a

Lung 14 (46.7%) 8 (47.1%) 6 (46.2%) 1.000

Skin 11 (36.7%) 6 (35.3%) 7 (53.8%) 0.460

Liver 5 (16.7%) 4 (23.5%) 1 (7.7%) 0.355

Other visceral 8 (26.7%) 7 (41.2%) 1 (7.7%) 0.092

Brain 7 (23.3%) 3 (17.6%) 4 (30.8%) 0.666

Bone 7 (23.3%) 3 (17.6%) 4 (30.8%) 0.666

Anti-PD-1/L1 treatment 0.759

Pembrolizumab 18 (60.0%) 10 (58.8%) 9 (69.2%)

Ipilimumab + Nivolumab 4 (13.3%) 2 (11.8%) 2 (15.4%)

Nivolumab 7 (23.3%) 5 (29.4%) 2 (15.4%)

Best response to anti-PD-1/L1 0.595

Complete response 3 (10.0%) 1 (5.9%) 2 (15.4%)

Partial response 18 (60.0%) 12 (70.6%) 6 (46.2%)

Stable disease 2 (6.7%) 1 (5.9%) 1 (7.7%)

Progressive disease 7 (23.3%) 3 (17.6%) 4 (30.8%)

Site of progression 

Skin/soft tissue/LN 20 (66.7%) 11 (64.7%) 9 (69.2%) 1.000

Lung 5 (16.7%) 2 (11.8%) 3 (23.1%) 0.628

Liver 0 (0.0%) 0 (0.0%) 0 (0%) N/Ab

Other visceral 7 (23.3%) 6 (35.3%) 1 (7.7%) 0.104

Brain 4 (13.3%) 2 (11.8%) 2 (15.4%) 1.000

Bone 4 (13.3%) 2 (11.8%) 2 (15.4%) 1.000

Progression free survival 625±571 

days (1.71 

years)

548±380 days (1.50 

years)

727±759 days 

(1.99 years)

0.447

Overall survival 2434±677 

days (6.67 

years)

2614±716 days (7.16 

years)

2199 days±566 

(6.02 years)

0.097

Plastic surgery involvement 1 (3.3%) 1 (5.9%) 0 (0%) N/Ab

Table 1. Patient Characteristics and Survival Outcomes

NOTE: N/A, not available. Continuous variables are given as mean ± SD.
a Statistically significant
b Not reported due to low number of events or lack of available comparison

 Metastasectomy is becoming more common as a treatment option in the ICI era. 

 Preliminary results show potential survival benefits associated with metastasectomy. These 

procedures may be more relevant in patients with initial and progressive lesions in lymph nodes and 

other visceral organs that partially response to ICIs. 

 As these procedures increase, the expansion of the role of plastic surgery should be considered. 

 Oncoplasty techniques, for example, allow for wider tumor resection margins and superior patient 

outcomes including quality of life and cosmetic results. 

 Plastic surgeons should be aware of these opportunities for collaboration.
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