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Background and Objectives:  

The aim of this study was to perform a retrospective analysis of survival rates 

and determine prognostic indicators for patients who underwent definitive 

surgical resection of stage IV melanoma.  

Methods:  

Patients included were those who underwent complete resection of metastatic 

melanoma. Data was analyzed using IBM SPSS 2.0. Survival estimates were 

derived from Kaplan-Meier, Log-Rank and Breslow tests. 

Results:   

The study population (n = 95) consisted of 60 males and 35 females. Median 

overall survival (OS) from the first metastasectomy was 49 months (95% CI, 

31-67 months).  Overall survival at 1, 2 and 5 years was 92, 87 and 50% 

respectively. Predictors of survival included clear surgical margins compared 

to patients with positive margins (median OS 53 vs. 20 months, P = 0.026). A 

preoperative Neutrophil to Lymphocyte Ratio less than 5 experienced a 

median OS of 65 months compared to 15 months (P = 0.006; multivariable 

analysis for OS: HR 3.590, P=0.009).  

Conclusion:   

This study’s results are consistent with previous findings demonstrating 

favourable long-term outcomes following selective resection of metastatic 

melanoma. In addition to achieving clear surgical margins, a low preoperative 
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These factors may help identify surgical candidates.  

Key Terms: Metastatic Melanoma, Stage IV Melanoma, Metastasectomy, 

Survival, Neutrophil to Lymphocyte 

Introduction:  

The management of patients with metastatic melanoma has evolved with the 

introduction of new effective systemic agents [1]. Treatment selection involves 

consideration of the disease biology and tempo of disease progression. The 

American Joint Committee of Cancer (AJCC) staging system stratifies 

patients with stage IV melanoma according to anatomical location of 

metastatic disease. The outcomes for patients with stage IV melanoma are 

heterogeneous regardless of substage with some patients displaying low 

volume indolent disease and others demonstrating rapid progression.  

The optimal treatment strategy for patients with metastatic melanoma will 

differ according to a number of factors including patient age and comorbidities 

as well as tumour volume and growth kinetics. Surgical resection of 

oligometastatic disease with curative intent is an important consideration in 

carefully selected patients after consideration of these and other factors. 

Long-term disease control has been shown in prior studies in a highly 

selected subset of patients. The prospective Southwest Oncology Group 

(SWOG) and Malignant Melanoma Active Immunotherapy Trial (MMAIT-IV) 

demonstrated 5 year survival rates of 29- 42.3% [2, 3]. These studies focused 

on complete resections and demonstrated the importance of appropriate 

candidate selection.  
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single center series and identify prognostic markers for patients who 

underwent definitive resection of stage IV melanoma.  

Materials and Methods: 

Patient information was collected from the Melbourne Melanoma Project and 

Austin Hospital Melanoma databases. Protocols were approved by the Austin 

Health Human Research Ethics Committee. The study period extended from 

1982 to 2016. Patients were identified within these melanoma databases 

using the search term metastatic.  

Patients were included if they underwent surgical resection of stage IV 

disease and were rendered disease free. Stage IV disease was categorized 

according to the American Joint Committee on Cancer 7th edition (AJCC) [4]. 

Only resections with curative intent were included and were defined by the 

resection of all radiological evident disease. Patients undergoing palliative 

surgical resection were excluded. Patients where the primary melanoma was 

cutaneous in origin were included, excluding ocular and mucosal melanomas. 

A censored event was classified as the death of a patient. 

Outcomes were reported for events subsequent to the first metastasectomy 

even if multiple surgical resections were undertaken. Comprehensive chart 

review was performed collecting data on primary tumor characteristics, 

location, extent of metastatic disease and preoperative laboratory values. 

Lactate Dehydrogenase values were not collected due to unavailable data. 

Surgical information was gathered from operative notes and histology reports. 

Preoperative laboratory values were only included in the analysis if they were 
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was categorized with a prespecified cutpoint of 5 and Absolute Lymphocyte 

Count (ALC) with a cutpoint of 1.9x109/L according to prior publications [5]. 

Disease Free Interval (DFI) was calculated from the date of most recent 

surgery (wide excision of primary or resection of stage III disease depending 

on the patient’s history) to the date of metastasectomy for stage IV disease. 

Patients with unknown primaries were excluded from the DFI cohort unless 

they had prior stage III disease. 

Using IBM SPSS Statistics for Windows, Version 22.0, overall survival (OS) 

was calculated by Kaplan-Meier estimates. Overall survival was determined 

from the date of the first metastasectomy to the date of death or last follow up. 

Extended survival periods were cut off at 120 months. Univariable analysis 

was performed using Log-rank tests. Variables analyzed included patient 

demographics, primary tumor characteristics and metastatic disease 

characteristics. 

Multivariable analysis was performed using a cox regression model. 

Alongside preoperative variables with a long-rank P-value < 0.200, categories 

included in analysis were; gender, age, stage III disease progression, number 

of organ systems and nodules involved at the time of metastasectomy.  

Results: 

Patient Population: 

281 patients were identified. 186 patients were excluded leaving a selected 

study population of 95 patients. Exclusion criteria included; non-cutaneous 
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time of resection (n=95), underwent a palliative operation (n=72) or had a 

follow up period of less than 6 months (n=14).  

Most patients were male (63%) with a median age at melanoma diagnosis of 

48 years (13-80 years). Primary tumor characteristics are highlighted in Table 

1. The median DFI to stage IV disease was 33 months (CI 95%, 27 – 40 

months). Median age at time of surgery was 57 years (16 – 79 years). 

Forty-eight individuals (51%) had intervening resected stage III disease; 37 

(77%) with stage IIIB disease and 11 (23%) with stage IIIC melanoma. The 

median DFI from primary disease to stage III disease was 28 months (1 – 150 

months). 

Stage IV Disease: 

At the time of initial stage IV diagnosis, 24%, 27% and 49% patients had 

stage IV M1a, M1b and M1c disease respectively. 87% of patients in this 

cohort had only 1 organ system involved. The remaining patients had 2 organ 

systems involved, with the majority of these cases involving visceral disease 

as well as either a skin/subcutaneous or lymph node metastasis.  

Metastasectomy: 

Majority (86%) of operations took place prior to the year 2011.Specific sites of 

resected metastatic disease are given in Table 2. The most common sites of 

resected disease were lung, skin/subcutaneous tissue and brain.  
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cases involved the resection of 9 subcutaneous lesions and 11 

gastrointestinal lesions and lymph nodes.  

Most cases were elective, with only 14 operations deemed urgent, 

predominantly for brain and gastrointestinal resections. Clear margins were 

obtained in 93% of cases. All but one urgent metastascetomy were able to 

achieve clear margins. Only four patients were noted to have significant 

perioperative complications, including a pulmonary embolism and post 

operative pyrexia.  

Systemic Treatment 

15 patients underwent systemic therapy prior to their first metastasectomy. 

This did not include stage III adjuvant treatment. The majority of these 

patients (66%) were treated with experimental vaccines, four were treated 

with chemotherapeutic agents and one received combination BRAF and MEK 

inhibitors (Dabrafenib and Trametinib). Analysis highlighted no difference in 

post-metastasectomy survival in these patients compared to the remainder of 

the cohort (P=0.336).  

The majority (n=60; 63%) of the cohort was treated with systemic therapy at 

some point following their metastasectomy.  17 patients were treated with 

contemporary first line agents; BRAF and MEK inhibitors (n=11) and PD-1 

monoclonal antibody therapy (n=6). 53 patients received systemic therapy 

prior to the modern era, including chemotherapy (n=31),a variety of vaccine 

trials (n=11) and use of single agent CTLA-4 inhibitors (n=11). Treatment 
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patients.  

Outcomes:  

After a median follow up of 90 months (95% CI, 80 – 100 months), median OS 

from time of metastasectomy was 49 months (95% CI, 31 – 67 months) 

(Figure 1A). One year, two year and five year survival was 92, 87 and 50% 

respectively.  

At the time of last follow up, 30 patients (32%) remained free of disease 

(Table 2). Of these patients, 3 had surgery for M1a disease, 11 had M1b 

disease and 16 had M1c disease. The median OS of these groups was 58 (0 

– 140), 78 (32 – 124) and 68 (41 – 94) months respectively. Of those patients 

who remain disease free, 16 patients had more than one metastasectomy 

(range 2-7). One patient underwent seven small bowel resections over an 

eight year period for recurrent small bowel disease. This patient remains 

disease free six years following their last metastasectomy.   

On univariable analysis, factors associated with an improvement in OS were 

resections with clear histological margins (Median OS 53 vs. 20 months, P = 

0.030) and a neutrophil to lymphocyte ratio (NLR) of less than or equal to five 

(P=0.006). The association of NLR with OS was also seen on multivariable 

analysis (HR 3.590, P=0.009) (Table 3). These values are further reinforced 

through a stepwise regression analysis (HR 3.755, P=0.007). Information on 

preoperative NLR was present in 41 patients and those patients with a NLR≤5 

(n=31) had a median OS of 65 months compared to those patients with 

NLR>5 (n=10) with median OS of 15 months (Figure 1B). The importance of 
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impact on OS highlighted on multivariable analysis. The initial site and stage 

of the first metastasectomy played no role in survival outcomes (P=0.189), 

although there was an unexplained non-signficant trend towards worse 

survival outcomes in the non-visceral group (P=0.082). When outcomes were 

compared for patients who underwent resection prior to 2011 with those after 

2011, no difference in OS was seen (P=0.854).  Furthermore, the number of 

organ systems involved at the time of the operation and the number of 

nodules resected had no association with survival outcomes (P=0.321). 

Primary tumor characteristics, the presence of intervening stage III disease 

and patient demographics did not impact OS following complete 

metastacetomy of stage IV melanoma (Table 3). 

Discussion:  

This study reports a single center experience of metastasectomy for stage IV 

melanoma with a median survival of 49 months. As far back as 1982, 

analogous studies have demonstrated protracted survival rates of up to 23 

months following resection [6-8]. Patients from the large Multicenter Selective 

Lymphadenectomy Trial (MSLT-1) study who underwent subsequent surgical 

resection for recurrent stage IV disease achieved a 4 year survival of 45.7% 

[9]. The MSLT-1 study however was limited by its retrospective nature as well 

as not differentiating between definitive and palliative operations. The 

prospective SWOG and MMAIT-IV studies limited these biases and described 

extended disease control in their highly selected population groups (31% 4 

year OS and 42.3% 5 year OS respectively) [2, 3].The MMAIT-IV study was 
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whole-cell vaccine (Canvaxin) with bacillus Calmette-Guerin (BCG), following 

complete resection of Stage IV melanoma. The trial demonstrated an 

increased survival duration in the placebo arm compared to the treatment arm 

(44.9% 5 year OS versus 39.6% 5 year OS). Both of these groups with stage 

IV disease had a longer than expected survival [10]. Both of these studies 

highlight the role of surgery in a carefully selected subset of patients with 

metastatic melanoma.  

To achieve prolonged survival outcomes following metastasectomy, complete 

surgical  resection is important highlighting the need for careful preoperative 

planning and patient selection [11].  The current study identified that a 

complete, margin-negative resection is associated with improved survival. 

Hena et al demonstrates similar findings with a 12% difference (14% vs. 2%) 

in 5 year OS between complete and incomplete resections [7]. Furthermore, 

our findings are consistent with previous studies that have shown no 

association in outcomes linked to the number of organ systems involved and 

number of tumor nodules resected [2, 3, 12]. Taken together, these findings 

highlight the importance of preoperative imaging and planning to optimize 

patient selection for surgical resection [13]. In the absence of the need for 

symptom control, surgery is not indicated for patients where clear margins 

cannot be achieved.  

Melanoma is the 3rd most common cancer to spread to the brain, with 

intracranial metastasis seen in up to 46% of patients with stage IV disease 

[14]. One of the surprising findings of this study was that 34% of patients 
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control. Patients with M1C disease, specifically brain metastasis have a very 

poor prognosis [15]. This data however supports the consideration of disease 

resection in selected patients with brain metastasis. There are a number of 

hypotheses for the biologic rationale of surgical metastasectomy. These 

include a reduction in tumour burden to better allow an immune response to 

control micrometastatic disease [11]. Additionally, higher neutrophil levels 

inhibit immune cells which are involved in tumour eradication. These cells 

include lymphocytes, T cells and Natural Killer cells [16].  A NLR ≤5 is a 

surrogate marker for a robust immune response and  an association between 

an elevated NLR and poor prognosis has been highlighted in other tumour 

types [16-20]. We found a greater than 4-fold survival difference when 

comparing patients with NLR≤5 versus NLR>5. This is consistent with a 

previous study of patients undergoing surgical resection of intra-abdominal 

melanoma metastases (NLR > 5 vs. ≤ 5, Median OS 5 and 26 months 

respectively) [5]. The NLR may therefore aid in the selection of optimal 

surgical candidates. Furthermore, patients with resected stage IV melanoma 

have been eligible for a number of adjuvant studies [21]. Patient stratification 

with pre-operative NLR in these studies should be considered. 

Many of the patients in this series were treated prior to the current era of 

effective systemic therapy agents. A number of small studies have 

demonstrated the role of surgical resection of isolated progressive 

metastatses in the setting of otherwise stable disease following systemic 

therapy [22, 23].Case reports have also described a neoadjuvant approach to 

render a tumour resectable [24, 25]. It is clear that patient selection for up-
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individualised care.  

The retrospective nature of this study introduces a number of limitations. 

Unfortunately certain data points were not recorded due to the extended study 

period. Lead-time bias is also likely as improved imaging and preoperative 

work-up would have led to a difference in patterns of patient selection during 

the course of the study period. Lead-time bias attributed to surgical 

advancements is minimized in this study as the cohort looks at complete 

resections. This is further supported by the similar results seen between our 

study and older studies. In addition, the analysis comparing the pre and post 

2011 modern therapy era is underpowered. Further research and larger 

cohorts are required to address the correlation between metastasectomy, 

NLR and advanced modern treatments. It is also important to consider 

selection bias as patients with better performance status and limited 

metastases will naturally be candidates for surgical resection.  

Conclusion:  

For patients with stage IV melanoma, a multidisciplinary approach is required 

to consider optimal treatment planning which in carefully selected patients 

should include surgical resection of oligometastatic disease. A NLR less than 

or equal to 5 is associated with significantly better outcomes and this 

biomarker should be validated in larger cohorts to confirm its role in patient 

selection.  
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t Figure: 

Fig. 1a Overall survival of patients who underwent resection of stage IV 

melanoma (n = 95, Median survival 49 months, 5-year survival 50%). Fig 1b. 

Overall survival of individuals with a Neutrophil to Lymphocyte (NLR) ≤ 5 (n = 

31, Median survival 65 months) compared to a NLR > 5 (n = 10, Median 

survival 15 months) (P = 0.006).  
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t Table I. Demographics, Primary and Stage IV Disease Characteristics 

Characteristic No. 

Gender 

 Female   

 Male  

 

35 (37%) 

60 (63%) 

Median Age (years) at Diagnosis 48 

Initial Stage 

 I  

 II  

 III   

 IV    

 Unknown Primary 

 

18 

32 

3 

- 

24 

Primary Type 

 Nodular Melanoma   

 Superficial Spreading Melanoma 

 Desmoplastic Melanoma  

 Acral Lentiginous Melanoma 

Leniginous Maligna Melanoma 

 

18 

29 

2 

1 

2 

Primary Site 

 Head & Neck   

 Lower Limb   

 Upper Limb   

 Trunk  

 

13 

14 

13 

30 



 

This article is protected by copyright. All rights reserved. 

A
ut

ho
r 

M
an

us
cr

ip
t Clarke Level 

 I   

 II 

 III   

 IV   

 V 

 

2 

2 

20 

27 

8 

Ulceration 

 Yes   

 No  

 

16 

15 

Breslow Thickness 

 >4mm    

 ≤4mm  

 

11 

47 

Stage 3 Progression 

 Yes   

 No   

 

48 (51%) 

47 (49%) 

Stage IV Diagnosis 

 M1a  

 M1b  

 M1c  

 

23 (24%) 

26 (27%) 

46 (49%) 

Visceral vs. Non-Visceral 

 Visceral  

 Non-Visceral 

 

72 (76%) 

23 (24%) 

Number of Organ Systems  
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t  1  

 2  

82 (86%) 

13 (14%) 

 

 

 

 

 

Table II.  Metastasectomy and Subsequent Outcomes 

Characteristic No. (%) 

Site of Metastasectomy 

 Skin/Subcut  

 Lymph Nodes  

 Lung   

 Liver   

 GIT   

 Brain   

 Other    

 

20 

7 

26 

1 

13 

19 

18 

Nu of Resected Nodules 

 1   

 >1   

 

63 (66%) 

32 (34%) 

NLR > 5 

 Yes   

 No   

 

10 

31 
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t ALC  > 1.9 x 109/L 

 Yes   

 No   

 

12 

29 

Clear Margins 

 Yes   

 No  

 

89 (93%) 

6 (7%) 

Outcomes  

Disease Progression 

 Yes   

 No   

 

65 (68%) 

30 (32%) 

Outcome 

 No Evidence of Disease 

 Alive with Disease  

 Died with Disease  

 Lost to Follow Up   

            Died from another Cause 

 

29 (32%) 

3 (2%) 

47 (49%) 

15 (16%) 

1 (1%) 
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t Table III. Univariant and Multivariant Analysis of Variables effecting Overall 

Survival 

Univariable log-rank Analysis 

Demographics and Primary Diagnosis P-value 

Gender 

Age ( < 60 vs. > 60 years) 

Stage at Initial Diagnosis 

Unknown Primary vs. Known 

Type 

Location 

H&N 

UL 

LL  

Trunk 

Clarke Level 

Ulceration 

Breslow Thickness (<4mm vs. >4mm) 

0.762 

0.993 

0.449 

0.558 

0.404 

0.154 

0.005 

0.545 

0.617 

0.559 

0.415 

0.880 

0.941 

Metastatic Disease Characteristics 

Stage 3 Progression 

Stage IV Disease 

Number of Organ systems 

0.528 

0.189 

0.321 

Metastasectomy Characteristics 

Disease Progression > 12 months 0.135 
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t Visceral vs Non-Visceral resection 

1 resected nodule vs >1 

NLR >5 

ALC > 1.9 x 109/L 

Clear Margins 

Urgent vs. Elective 

0.081 

0.595 

0.006 

0.137 

0.026 

0.400 

Multivariable Cox-Regression Analysis 

Variable Hazard Ratio P-Value 

Male vs. Female 

Age at Metastasectomy (>60 vs < 60 
yrs) 

Location of Primary 

      - Head & Neck 

Prior Stage III Disease 

DFI to Stage IV (< 12 vs. >12 mos) 

Stage at Metastasectomy 

Visceral vs. Non-Visceral Metastases 

NLR (> 5 vs. ≤ 5) 

ALC (> 1.9 x 109 vs. < 1.9 x 109) 

Number of organ systems (1 vs. >1) 

Number of resected Nodules (1 vs. >1) 

Margins (Complete vs. Incomplete) 

0.605 

0.680 

0.868 

2.789 

0.831 

0.472 

0.243 

0.563 

3.590 

0.941 

0.129 

0.182 

0.307 

1.1433 

0.722 

1.055 

0.007 

1.141 

1.659 

0.369 

0.082 

0.009 

0.938 

6.997 

0.388 

0.030 

 

 


