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•  A xx year old male presents to your office with 
a complaint of a right upper extremity skin lesion 
that has changed in size, shape and color. He is 
afraid that it might be melanoma. How would 
you approach and evaluate this patient? 
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• History                           Physical Exam 
 
     race                                     evaluate lesion (ABCDE)      
     complexion                         complete skin exam 
      sun exposure                       evaluate nodal basins 
     dysplastic nevi  
     family history of melanoma 
 (genetic predisposition) 
      previous history of melanoma 
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• What would be the next step? 
 
 
  punch biopsy 
 
 
   
    Results: 1.5mm thick, no ulceration, mitosis < 1/mm2, 
        Clark level III 
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• The patient presents for a follow-up visit and 
inquires about his biopsy results.  
 
 

 Requires wide local excision of lesion 
 
    AND 
 
 Sentinel lymph node biopsy 
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• Prior to the OR, is there anything that you 
would do?  
 
 lymphoscintigraphy 
 
• Intra-operatively? 
 
 inject isosulfan blue dye; resect SLN 
 
• What would be appropriate margins during resection? 
 
 1-2cm 
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• SLN biopsy: negative for micrometastatic disease 
  
 T2a  N0  M0  =  Stage 1B 
 
• The patient returns for a post-op check and inquires 
about results of biopsy. 
 
 
  
 
  
 
 
 

www.downstatesurgery.org



•  Melanocytes 
  - originate from neural crest cells 
  - found along basement membrane at the dermoepidermal 

junction 
  - exposure to carcinogenic stimuli result in malignant 

transformation and melanoma 
 
•  Accounts for 4 – 5% of all skin cancers, but causes 

majority of deaths 
 
•  Eighth most common cancer in the United States 
   
•  68,130 new cases; 8700 deaths in US (2010) 
 

 

Melanoma    
www.downstatesurgery.org



• Epidemiology 
 
  - 20x more common in white individuals, especially 

those of Celtic ancestry; less in Asian and black 
population 

 
  - anatomic distribution varies among gender 
   - men: trunk, head and neck 
   - women: lower extremities 
 
  - median age at presentation: 45-55yrs 
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• Etiology 
 
  - exposure to sunlight 
   - UV radiation (UVA and UVB) 
   - UVA: deeper level of penetration leading to 

dermal connective tissue damage 
   - UVB: induces effects of sunburn, increases 

melanin production and is most carcinogenic part of UV 
spectrum 
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• Risk Factors 
  - fair complexion, severe sunburns, intermittent doses of 

radiation (sun bathing, tanning beds) 
 
  - xeroderma pigmentosum, family history of melanoma, 

history of non-melanoma skin cancer, dysplastic nevi 
syndrome 

 
  - Aging: related to either exposure to carcinogens  
   (UV radiation) or the decreasing ability of individual cells 
   to repair DNA damage 
 
 - Precursor Lesions: congenital nevi, dysplastic nevi,    
   spitz nevi 
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• Xeroderma Pigmentosum 
  - autosomal recessive 
  - inability to repair DNA damage caused by UV radiation 
  - incidence 1 in 250,000 
  - increased risk for skin cancers; melanoma and SCC most 

common cause of death 
  - symptoms: severe sun burn to minimal sun exposure, 

freckles, solar keratoses, painfully sensitive eyes to sun 
exposure 

  - poor prognosis, less than 40% survive beyond 20 yrs of 
age  
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• Giant Congenital Nevi 
  - rare, occurs in 1 in 20,000 newborns 
  - increased risk of melanoma within nevi       
  - lifetime risk 5-8% 
  - require regular examination throughout  
    life 
 
• Dysplastic Nevi (DN) 
  - large (6-15mm), flat pigmented lesion 
  - indistinct margins, variable color 
  - may occur sporadically or in a familial pattern 
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•  Dysplastic Nevi (DN) 
  - DN syndrome ( BK mole 

syndrome, FAMMM syndrome): 
multiple nevi >100, mutation 
CDKN2A gene, chromosome 9, 
leads to unstable p53; penetrance for 
melanoma ranges 52-98% 

 
  - unclear consensus in 

management; can excise all lesions 
 
  - surveillance mandatory; 

complete skin examination every 3-6 
months, monthly self-examination 
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• Spitz Nevi 
  - rapidly growing, pink, 

brown lesions 
 
  - occurs in children and 

adolescents 
 
  - difficult to distinguish from 

melanoma; requires an 
experienced pathologist 

 
  - treatment: complete local 

excision 
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• Clinical Features 
 
  - changing, pigmented skin lesion, that is initially flat and 

spreads over the skin but later becomes elevated  
 
  - Asymmetric outline 
  - irregular Borders 
  - variation in Color 
  - Diameter greater than 6mm 
  - Elevation  
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• Types of Melanoma 
  - Lentigo Maligna Melanoma (10%) 
 
        - occurs in older individuals with sun 
  damaged skin 
         - flat, dark pigmented lesion with 

 irregular borders 
         - slow progression; can be several 

 centimeters in diameter 
         - better prognosis due to superficial 

 spread 
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• Types of Melanoma 
  - Superficial Spreading Melanoma 

(70%) 
   - most common  
   - flat, pigmented lesion with a 

 radial growth pattern 
   - may not be associated with sun 

 exposure 
   - if left in place will begin to 

 thicken (increase vertical growth) 
 
           
          
     
 

Melanoma    
www.downstatesurgery.org



• Types of Melanoma 
  - Acral Lentiginous Melanoma (5%) 
 
   - classified by its anatomic site of 

 origin 
   - confined to subungual area, skin 

 of palms and soles 
   - most common in black 

 individuals 
   - poor prognosis due to delayed 

 diagnosis  
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• Types of Melanoma 
  - Nodular Melanoma (15%) 
 
   - early development of vertical 

 growth phase 
   - worst prognosis due to tumor 

 thickness 
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•  Prognostic Factors: 1969 Clark’s Classification 
  - based on extent of tumor invasion relative to   

  anatomic layers 
  - level of invasion was related to survival 
  - Clark level was difficult to determine and differed among   

  pathologists with same slides 
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•  Prognostic Factors: 1970 Breslow Classification 
  - measured vertical thickness of tumor in millimeters 

 - accurately reproducible among pathologists 
  - prognosis worsens with increasing thickness 
  - correlated with 5yr survival 
 
    Tumor Thickness 
      
        ≤ 1 mm 
        1.01 - 2 mm 
        2.01 - 4 mm 
        > 4 mm 
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•  Prognostic Factors: American Joint Committee on Cancer 
 (AJCC) Melanoma Database 
  - Balch and collaborators defined multiple prognostic factors 
 
            Age, Gender, Level, Site, Thickness, Ulceration 
 
  - Strongest predictor of outcome 
 
  - Associated with local recurrence, regional and distant 

 metastasis, survival 
 
  - Same findings at other institutions in North America, Australia 

and Europe; confirmed in SEER database 
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•  Management 
 

  - begins with an accurate diagnosis 
  - classic signs not only include ABCDE, but also bleeding, 

itching and/or ulceration 
  - decision to perform biopsy  
   - history and physical 
   - clinical experience  
   - high index of suspicion 
  - method (excisional or punch) of biopsy is determined by 

size of lesion and anatomic location 
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•  Management 
 
  - Biopsies must be full thickness with a margin of 

normal skin regardless of method  
 
  - Tumor Thickness is the most important prognostic 

factor 
 
  - Determines further management ( WLE, SLN biopsy, 

adjuvant therapy ) and therefore survival in patients with 
melanoma 
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•  Surgery 
  - fundamental principle: resection of primary tumor with 

minimal risk for recurrence 
 
  - William S. Handley (1907) recommended wide local 

excision (WLE) with regional lymph node (LN) dissection  
    
  - contributions from Clark and Breslow gave more insight 

into the natural history of melanoma: 
 
  risk for local recurrence and overall survival rates were 

related to tumor thickness 
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• What margins were necessary to achieve these results?  
  - multiple randomized trials conducted 
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•  Surgery: Resection/Reconstruction 
   
  - wide local excision, measured from biopsy scar 
 
  - specimen oriented for pathologist 
 
  - reconstruction: primary closure, advancement flaps, skin 

grafts, Z plasty, V-Y flaps  
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•  Surgery 
  - following WLE, many patients found to have recurrence 

within lymphatic basins draining the primary site 
 
  - surgeons concluded that resection of the nodal basin 

containing occult metastasis would increase survival:  
 
   elective lymph node dissection (ELND) 
 
  - significant morbidity: lymphedema, muscle weakness, 

restricted range of motion 
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•  Surgery 
  - with better understanding of prognostic factors (tumor 

thickness):  
    
   < 1mm        low risk of metastasis 
   > 4mm        high risk of distant metastasis 
   1-4mm        elevated risk for nodal metastasis 
        (may benefit from ELND) 
 
  - Intergroup Melanoma Trial and WHO Melanoma 

Programme Trial: no benefit to ELND in intermediate 
thickness melanoma 
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•  Surgery 
 
  - 1970s Dr. Morton and colleagues described a 

radionuclide mapping technique to define lymphatic drainage 
from any primary site on skin 

 
  - technetium-99m  labeled colloid injected intradermally 
 
  - flow through lymphatic vessels with up take in regional 

nodes 
 
  - used by surgeons for ELND  
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•  Surgery 
  - 15 yrs later, Morton and group injected blue dye to show 

the first blue node in the regional lymphatic basin 
 
  - this node would be the first node to contain metastasis if 

tumor were present, termed the Sentinel Lymph Node (SLN)  
 
  -  the concept of SLN biopsies put and end to ELND and 

changed clinical management  
 
  - allowed for identification of the SLN in 95% groin and 

axilla; 85% head and neck regions 
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•  Surgery 
 
  - lymphoscintigraphy: performed the day before or on day 

of procedure 
 
  - all regions of uptake are labeled on lymphoscintigram  
 
  - intra-op blue dye (isosulfan blue) is injected and the first 

blue node in the basin of interest is resected 
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•  Was there a benefit to Sentinel Lymph Node Biopsy? 
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• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 
 - evaluate contribution of SLN biopsy to outcomes in patients 
with melanoma 
 
 - patients were randomized to wide excision with observation 
of LN or sentinel LN biopsy 
 
 - if positive they would undergo immediate lymphadenectomy 
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• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 - 1269 patients with intermediate thickness melanoma were 
enrolled from 1994 – 2002 
  500 observation arm;  769  biopsy arm 
 
 - demographics, clinical and pathologic characteristics of 
lesion were similar 
 
 - primary endpoint was melanoma specific survival 
 
 - secondary endpoint was disease-free survival before first 
recurrence 
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• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 
 - follow-up was 5 years 
 
 - melanoma-specific survival was similar in both arms 
  86.6% (biopsy);  87.1% (observation) 
 
 - disease-free survival significantly higher in biopsy arm 
  78.3%   vs.   73.1% 
 
   
 

 
 

Melanoma    
www.downstatesurgery.org



 
 
 
 

• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 
 - biopsy arm: 122 SLN +,  642 SLN – 
 
 - disease free survival in the biopsy arm 
  + mets  53% vs.     - mets  83% 
 
 - melanoma specific survival in biopsy arm 
  + mets  72.3%    vs.    - mets  90% 
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• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 - 5 yr survival rate among node + group was significantly   
   higher compared to observation group: 66%   vs.   54% 
 
 - biopsy arm with + mets: AJCC nodal stage I (39%) 
   observational arm with clinical mets: nodal stage III (70%) 
  
 - results confirmed: prolonged disease free survival and 
 increased melanoma-specific survival rate when compared to  
 observation and delayed lymphadenectomy: 72%   vs.   
 52.4% 
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• Multicenter Selective Lymphadenectomy Trial (MSLT I) 
 
 - provided evidence that occult disease can develop into        
 aggressive regional and distant metastasis 
 
 - SLN bx has staging and prognostic value in patients with 
 intermediate-thickness melanoma and along with immediate 
 lymphadenectomy improves survival  
 
  - study results were confirmed with other trials conducted by 
 WHO Melanoma Program  
 
 - SLN biopsy is now standard of care for tumors >1mm 
 thick; accurate staging and further treatment 
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• Staging : TNM AJCC system 
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• Staging : TNM AJCC system 
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•  Surgery: NCCN Algorithm 
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•  Surgery: AJCC; Survival  
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•  Surgery: Complete Lymph Node Dissection (CLND) 
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•  Surgery: Adjuvant Therapy 
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•  Surgery: Radiation Therapy 
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• Surgery: Follow-Up 
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•  Recurrence 
  - signs and symptoms: local swelling, itching, new 

lesions, enlarged LN, GI, CNS and pulmonary symptoms 
 
  - nodal: FNA; if + requires metastatic work-up and CLND 
 
  - local and regional:  
   tumor appears within 5cm radius of primary 

excision site 
   surgical resection with histologically clear margins 
   high risk of having distant mets; resection does not 

always achieve long-term disease free survival 
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•  Recurrence 
  - multiple recurrences on limb: isolated hyperthermic limb 

perfusion (IHLP) 
   - isolate vein and artery; apply tourniquet; infuse 

chemotherapeutic agents ( L-phenylalanine mustard, IL-2) 
   - complete response in approx. 10-15%  
   - recommended for patients with established in-transit 

metastasis 
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• In-Transit Metastasis:  
 - foci of tumor cells that have spread via lymphatics but has not 
reached LNs and present as lesions on skin and subcutaneous tissue 
 
 - can be extensive metastasis; some lesions maybe excised; 
recurrence is common 
 
 - treatment: 
         IHLP 
         radiation - difficult to define field, but maybe effective in 
combination with other therapy 
                    laser ablation - effective for dermal disease 
         immunotherapy – BCG, interferon-α, imiquimod (Aldara) 
  - 80% regress after injection 
  - erythema, edema, ulceration 
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• Distant Metastasis: 
 
 - MC sites included brain, lung, liver, bone 
 
 - may appear at multiple sites simultaneously; palliative 
systemic therapy  
 
 - single metastasis; evaluate for resection; estimated long-term 
disease free survival 10-20% 
  - complete staging: CT, PET 
  - prognosis related to number of metastatic lesions and  
    interval between primary therapy and recurrence 
  
 
  

Melanoma    
www.downstatesurgery.org



References 
 
1. Cameron et al. Current Surgical Therapy 9th Ed. pgs. 143-145 
2. Townsend, Beauchamp et al. Sabiston Textbook of Surgery 18th Ed. 
3. Morton et al; Sentinel-Node Biopsy or Nodal Observation in Melanoma, NEJM 

2006 pgs1307-1316 
4. McMasters et al; Sunbelt Melanoma Trial, JCO 2008 
5. MSLT II (ongoing) 
6. American Cancer Society 
7. NCCN.org 
 
 
  
  
 
 
  

Melanoma    
www.downstatesurgery.org


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54



