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Presentation

Å Be aware of the increasing Incidence of Melanoma

Å Understand the changes in the Staging System

Å Understand the Evaluation and importance of 
Prognostic Factors

Å Be familiar with Treatment Management -

Å Margins How Wide -Is their a consensus?

Å Value of  Sentinel Node -When,How and Why

Å Management of the Neck

Å Be aware of the Role of Adjunctive Treatments

Å Radiation and Systemic therapy
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Rising Incidence and Mortality 
of Melanoma in the US

5Linos , P et al 2009 J I Derm
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Increasing  Incidence

Å2009: 68,000/year

Å2014: 76,100/year
ï lifetime risk of melanoma approximately 

ï2.0% (1 in 50) for Caucasians

6
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The Melanoma Epidemic



2017

Case Scenario 1 in 
2017

ÅM55

ÅSSM, 1.8mm

ÅNot ulcerated

ÅClark IV

ÅMitotic Rate 
1/mm 2
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Case Scenario 2 in 2017

ÅF72
ÅNM, 7.5mm
ÅUlcerated
ÅClark V
ÅMitotic Rate 

7/mm 2
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Case Scenario 3 in 
2017

ÅF17

ÅSSM, 0.75mm

ÅNot ulcerated

ÅClark III

ÅMitotic Rate 
1/mm 2
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Introduction

Å15-20% of melanomas present in head and neck
ï6-10% are mucosal melanomas

ÅBehaviour is more aggressive than at other sites

ÅRisk factors: 
ïUV light exposure

ïchildhood sunburns

ïfair skin 

ïImmunosuppression

ïlarge congenital nevi

ïsporadic or inherited dysplastic nevi

ïgenetic disposition

ïprevious melanomas
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Cutaneous Head & Neck Melanoma

ÅAssociated with Poorer Prognosis

ï?influence of scalp primaries

ÅRisk of nodal metastases -
thickness

ï<0.75mm     Rare
ï0.75 ï1mm ~5%
ï1 ï4 mm 8 ï30%
ï>4mm ~40% 
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Head & Neck Melanoma

ÅMost succumb from systemic disease despite 

regional control

ïRelative Absence of effective systemic 
agents

ÅLoss of disease control

ïAnatomical

ïAesthetic

ïFunctional
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Staging -7 th now 8 th edition



2017
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AJCC Staging And Survival
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AJCC 7th edition

Staging Changes - Reasons

ÅImportance of Breslow thickness (Clarkôs 

level only has a role in tumours < 1mm 

deep)

ÅImportance of ulceration and mitotic rate

ÅImportance of in-transit and satellite lesions

ÅBased on a belief that micrometastatic 

disease better than clinically enlarged 

nodes

ÅNumber of nodes not size important
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Cutaneous Melanoma

Å pT1a and pT1b categories introduced

Å pT1a < 0.8mm

Å pT1b > 0.8mm -1mm

Å M category

Å M1a  Skin, subcutaneous tissue or non regional lymph nodes

Å M1b Lung

Å M1c Other non-central nervous system sites

Å M1d Central nervous system

Å M Category modified by elevated or non-elevated LDH

Å Stage Revised

AJCC 8th edition

Staging Changes - Reasons
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Workup prior to definitive 
treatment?
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Investigations for Melanoma
ÅPrimary
ïRoutine investigations are not required for 

asymptomatic patients

ÅLocoregional 
ï+ ve SNB ïroutine investigations are not 

indicated in the absence of systemic symptoms
ïMacroscopic nodes ïCT +/ - PET for 

symptoms, or in cases where change of 
management may result

ïFNA to confirm stage III disease

ÅSystemic
ïCT, MRI, PET, serum LDH for symptoms 

suggestive of systemic disease
ïFurther investigations as indicated by 

treatment
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Diagnosis

ÅABCD(E)ôs Of Melanoma:

ïAsymmetry, border, colour variegation, 

diameter >6mm, evolution

ïBleeding, ulceration, tingling

ÅFull-thickness, excisional biopsy of 

suspicious lesions

ÅTumour markers: HMB-45, S-100
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Level Anatomical Invasion

Level 1 Melanoma confined to the epidermis 
(melanoma in situ)

Level 2 Invasion into the papillary dermis

Level 3 Invasion to the junction of the papillary 
and reticular dermis

Level 4 Invasion into the reticular dermis

Level 5 Invasion into the subcutaneous fat
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10 Year survival Rates

Å
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Prognostic Factors 

ÅClinical prognostic Factors
ïOlder age 

ïMale 

ïHead and neck site

ÅHistologic prognostic factors
ïNodal metastases

ïTumor thickness/depth

ïUlceration 

ïVascular invasion

ïMicrosatellite lesions
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Prognostic Factors:

Nodal metastases

ÅSingle most powerful predictor of recurrence and 
survival

ÅOccurs in 15-20% of patients

ÅDecreases survival by 40%-50% independent of 
other prognostic factors

ÅIncreases with increasing tumor thickness 
Thin (T1) < 1.0mm           ~ 2-5% risk 

Intermediate  (T2)     1.01-2.0 mm           ~ 15%-25% 

Intermediate (T3)      2.01-4.0 mm           ~ 30%    

Thick (T4) > 4.0 mm ~ 45% 
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Risk Of Nodal Metatasis

26
McMasters K, et al. Surgery 2001
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Rationale for ELND

2-3
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Rationale for ELND

Balch 1979
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Impact of Nodal Metastases

0

0.2

0.4

0.6

0.8

1

0 1 2 3 4 5 6

proportion

Time(years)

Negative

Positive

5 ys 83% vs
49%
P<0.0001

Martin et al



2017

Impact of N Stage

0

0.2

0.4

0.6

0.8

1

0 1 2 3 4 5 6

proportion

Time(years)

Survival by node group

No nodes

One node

Two or Three nodes

Four or more nodes

408 399 311 237 189 143 119

168 155 103 71 58 46 34

84 69 45 30 19 11 8

56 32 15 10 8 6 5
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Mortality 

ÅMortality is typically related to the 
development of distant metastases

ÅGoals of management are 

ïLocoregional control 

ïPrevention of systemic disease
ÅAdjuvant immunotherapy &/or 

chemotherapeutic agents 

ÅMay have significant side effects

ÅExpensive
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Management

ÅWide local excision of primary

ÅNeck management 

ïWatch & wait policy 

ïElective lymph node dissection 

ïSentinel node biopsy & nodal 

management 
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Treatment of Primary
Melanoma

ÅWide local excision

é But How Wide?
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Å5cm historical margins

French Co -operative Group, 1985
2cm vs 5cm margin for melanoma ¢

2mm

NO DIFFERENCE

Margins ïRandomised 
trials

Khayet et al, Cancer 2003
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Margins ïRandomised 
trials

ä Intergroup Melanoma Committee
ä Compared 2 v 4 cm margins for MM 1 to 4 mm

ä No significant difference in LR, ITM, survival

ä Fewer SSG, shorter hospital stays

ä Concluded 2 cm safe for intermediate thickness 
MM

Balch et al, Ann Surg , 1993

No evidence to say that a margin 

> 1cm improves survival
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Summary of margins 
trials

ÅNo overall survival nor local recurrence 
advantage for margin >2cm

ÅNo overall survival advantage for margin 
>1cm

ÅNo RCT data for ALM and subungual 
melanoma

ÅOptimal margins for T3 primaries not 
certain
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Guidelines for excision 
margins

Melanoma Margin
Å In -situ 5mm
Å 0 to1.0mm 1cm
Å 1.0 to 4.0 (minimum 

1cm)
maximum 

2cm
Å >4.0 minimum 2cm

Consider other pathological 
features
ï satellitosis ,
ï lymphatic invasion,
ï desmoplasia , 
ï neurotropism
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Various Melanomas
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Excision margins -Head and  Neck

T < 1mm
Å 1cm margin

T > 1mm
Å As wide a margin up to 2cm that can be

Å closed without graft / complicated flap  or

Å significant disfigurement

Å If a graft or flap is required for the

Å minimum margin ïtake the recommended

Å margin ( ie 2cm)
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Prognostic Factors
Tumour thickness

Ulceration

Clark level

Histological type

Cell type

Primary site

Regression

Mitoses

Lymphocytic infiltration

Vertical maturation grade

Blood vessel invasion

Lymphatic space invasion

Ploidy

S-Phase

DR-1 Expression

DNA index

HSP expression

HLA-DR staining

p53 mutations

CAM expression

Protease expression

Migration -associated 
molecule

Angiogenesis - related factor

Oncogene expression

Oestrogen receptor 
expression

Cytokine, growth factor 
expression
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Prognosis of Melanoma Based on Tumor Thickness

Sample Size
10 -year 
survival

Tumor thickness < 1.00 mm

Level II 975 94.8

Level III 688 84.7

Level IV 450 88.6

Level V 0

Tumor thickness 1.01-2.00 mm

Level II 49 78.5

Level III 425 75.8

Level IV 713 72.4

Level V 12 65.6

Tumor thickness 2.01-4.00 mm

Level II 18 50.9

Level III 237 53.8

Level IV 562 60.4

Level V 55 37.3

Tumor thickness > 4.00 mm

Level II 14

Level III 44 36.5

Level IV 194 38.6

Level V 132 38.8

Modified from: Buzaid, AC, Ross, 

MI, Balch, CM, et al, J Clin Oncol

1997;15:1039. 

J Medina
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Ten-Year Survival Rates in Patients with 
Melanoma by Tumor Thickness and Ulceration 

(n = 4568)

Number of patients with 10-year survival rate

Thickness, 
mm

No Ulceration Ulceration
No 

ulceration
Ulceratio

n
P 

value

0.01 ï1.00 2017 (95.5) 96 (4.5) 92.0 69.1
< 

0.0001

1.01 ï2.00 944 (78.8) 255 (21.2) 77.7 62.9
< 

0.0001

2.01 ï4.00 500 (57.4) 372 (42.6) 59.5 53.2 0.006

> 4.00 146 (38.1) 238 (61.9) 54.5 35.5 0.0006

Modified from Buzaid, AC, Ross, MI, Balch, CM, et al, J Clin Oncol1997;15:1039
J Medina
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Management of the Primary
ÅWide local excision of Primary

Å -Margin analysis of the paraffin block 

Å -No frozen section

ÅDelayed Reconstruction

Å -Margin Status

Å -Management of the Neck

ÅNeck Management
ïWatch & wait policy 

ïElective lymph node dissection

ïSentinel node biopsy & nodal management 
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Superficial lesions 

(<0.76mm thick)

ÅExcision:

ï1 cm margin down to fascia

ÅN0 neck: 

ïSLNB not indicated

ïElective neck dissection not indicated
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Intermediate lesions 

(0.76-3.99mm thick)

ÅExcision

ï1-2 cm margin down to fascia

ÅN0 neck:

ïSLNB

ÅN1-N3 neck: 

ïneck dissection +/- superficial 
parotidectomy

+/- chemotherapy

+/- interferon Ŭ-2b etc.
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Deep lesions

(>4.0mm thick)

ÅExcision -- 2 cm margins down to fascia

ÅN0 neck: 

ïelective neck dissections not indicated

ÅN1-N3 neck: neck dissection
+/- superficial parotidectomy

+/- chemotherapy

+/- interferon Ŭ-2b
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Summary of Management

ÅMELANOMA       DEPTH MARGIN 

ÅpTis melanoma         in situ 5mm

ÅpT1 melanoma       <1.0 mm 1cm

ÅpT2 melanoma      1.0-2.0 mm 1-2cm

ÅpT3 melanoma      2.0-4.0 mm 1-2cm

ÅpT4 melanoma       >4.0 mm 2cm 
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Management  of The 
Neck In Melanoma

48
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Prognostic Factors

Tumour thickness
Ulceration
Clark level
Histological type
Cell type
Primary site
Regression
Mitoses
Lymphocytic 

infiltration
Vertical maturation 

grade
Blood vessel invasion
Lymphatic space 

invasion

Ploidy

S-Phase

DR-1 Expression

DNA index

HSP expression

HLA-DR staining

p53 mutations

CAM expression

Protease expression

Migration -associated 
molecule

Angiogenesis - related 
factor

Oncogene expression

Oestrogen receptor 
expression

Cytokine, growth factor 
expression

Lymph node status
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Impact of nodal metastases
5 Year survival 83 % vs 49%

0

0.2

0.4

0.6

0.8

1

0 1 2 3 4 5 6

proportion

Time(years)

Negative

Positive

5 ys 83% vs 49%
P<0.0001

Martin et al
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Current Node Management
Å SNB offered to
ï 1mm or greater
ï <1mm + ulceration, high MR, (younger 

age)

Å SNB + ve
ïOffered participation in MSLT II, or
ï TLND , extent based on lymphatic mapping

Å Clinically N+
ïConfirm diagnosis FNA, systemic staging
ï TLND, selective if appropriate

ÅpN+
ïConsidered for adjuvant XRT
ïOffered adjuvant systemic therapy 

trials
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To snB
or

not to 
snBé?



2017



2017
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Neck Management : 

Watch & wait 

ÅIn situ melanoma 

ÅThin melanoma < 1mm & less than 
Clark level III and no adverse pathologic 
features
ïRisk of nodal metastasis <2%

ÅThick melanoma > 4mm 
ïSome debate as to whether to offer SLNB
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Elective Lymph Node Dissection  

ÅNo strong evidence in favour of performing ELND in 
clinically node negative patients with H & N 
melanoma  

ÅND unnecessary in > 80% patients 

ÅClinical prediction of lymphatic dissemination is 
unreliable

ÅDiscordancy rate as high as 14%

ÅLymphatic draining patterns vary
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É Introduced by Cabanas in 1977 

ÉPopularized by Morton 1990

ÉStaging and therapeutic procedure

¸ Increases sensitivity to detect regional 

metastasis

¸Halts regional progression of disease.

¸ Selects patients who might benefit from:

HFurther regional therapy

HSystemic adjuvant therapy

Sentinel Lymph Node Biopsy
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Role of Sentinel Lymph Node 

Biopsy 

ÅPopularized by Morton for Melanoma 

ÅRationale 
ïMetastases occur through specific lymphatic 

channels to involve sentinel nodes as first 
site of spread

ïIf the SLN is negative, the assumption is 
that  rest of the regional nodes are very 
likely to be free of disease as well
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ñSentinel Nodeò - Definition

ÅñFirst draining lymph node on the direct 
drainage pathway from the primary tumor 
siteò Morton

ÅñAnylymph node receiving direct 
drainage from a primary lesion siteòUren 
et al
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Indications 

Å> 1 mm depth, any Clark level

Å< 1mm depth with Clark level IV, V or 
ulceration 

Å> 4 mm depth with no adverse risk 
features

ïControversial 
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Sentinel node biopsy
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¸1-4 mm thick

?̧ Thin Melanomas 

U̧lcerated

¸Clark level IV or V

M̧itoses- > 1/mm2

?̧ Thick Melanomas

Who should undergo SLN Biopsy?

Summary Indications
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Contraindications 

ÅClinically or radiographic lymph node 
metastases

ÅTumors > 4 to 5 cm 

ÅDisruption of lymphatic drainage 
ïPrior extensive surgery 

ïExtensive local flaps 

ïPrevious radiation to H & N 

ÅPregnancy and breast-feeding

ÅAllergy to dye
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SLNB Technique
ÅMorning of Procedure:
ïInjection of primary site with 

radiolabelled sulfur colloids (technetium -
99m) 

ïPlanar Lymphoscintigraphy (15 min ï1 
hour) 

ÅInject tumour with blue dye (15 min)

ÅWide Local Excision of  Primary Site 

ÅUse lymphoscintigraphy imaging, 
Gamma Probe and visualized blue dye 
to identify sentinel node 
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Sentinel

Node

Regional 

Lymph Nodes

Primary

Tumor

Sentinel Node Technique

Lymphatic Channel
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Pre-operative Details

ÅDynamic Lymphatic mapping is performed 

ÅMultiple peripheral intradermal injections of Tc-

99 Sulfur Colloid 40mBq within 12 hrs of 

surgery

ïChoice of radiocolloid 

ÅUptake sites labeled on skin surface

http://tech.snmjournals.org/content/vol35/issue1/images/large/10fig4.jpeg
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SLNB Technique

4 
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SLNB Technique

ÅSLN serially section by pathology 

ïAs oppose to a single cut through the 
node 

ÅImmunohistochemistry 

ïS-100

ïMelan -A

ïHMB-45
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Hybrid Imaging with SPECT/CT 

Lymphoscintigraphic Imaging

ÅHigher diagnostic reliability
ïAnatomic correlation

ïHigher specificity

ÅBetter image quality
ïDue to CT attenuation correction

Sebaceous cell carcinoma of 
left upper eyelid: Planar 
imaging (D) demonstrated 
only 1 node, whereas 
SPECT/CT demonstrated 4 
nodes, possibly because of 
slight delay in imaging time. 
Level IIA (A), level IIB (B), 
and preauricular (C) 
lymphatic chains are shown.



2017

Hybrid Imaging with SPECT/CT 

Lymphoscintigraphic Imaging

ÅHigher diagnostic reliability
ïAnatomic correlation

ïHigher specificity

ÅBetter image quality
ïDue to CT attenuation correction

Sebaceous cell carcinoma of 
left upper eyelid: Planar 
imaging (D) demonstrated 
only 1 node, whereas 
SPECT/CT demonstrated 4 
nodes, possibly because of 
slight delay in imaging time. 
Level IIA (A), level IIB (B), 
and preauricular (C) 
lymphatic chains are shown.
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Intra-operative technique
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2-3 cm incision(s) made over previously identified areas 
In line with incision that would be 
used for ND &/or parotidectomy
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Isosulfan blue  (<1cc) is injected into the dermis
at the biopsy margins
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Dye colored lymph nodes 
are identified 
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Hand held gamma 
probe is used to
localize the hottest 

sites

Using a combination of Isotope mapping, 
hand held gamma probe and intraoperative 
blue dye SLN identified in >98% of cases
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Formalin fixation and 

Permanent Sections

Special micro-sectioning 

10% rule: Keep looking 

until bed count  < 10% of 

initial in situ count

SLN shows radioactive uptake              
exceeding a 10:1 ratio of  ex 
vivo to resection bed count or 
a 3:1 ratio              of in vivo 
to resection bed count.
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SPECT-CT for SLNB

ÅSingle Photon Emission CT
ÅPrimarily H&N melanoma
ÅImproves anatomic location of SLN
ïEJ vs IJ
ïLevels IIA vs IIB vs VA
ïParotid nodes
ïSuboccipital nodes

ÅShortens operative time
ÅProper placement of incisions

78
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If SNB positiveé

ÅNeck dissection and consideration for 

systemic therapy +/- clinical trial 
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Management of + ve SN

ÅTherapeutic dissection
ïBased on pattern of drainage 

at LSG

ïOnly 20% will have additional 
+ ve nodes

ÅIs CLND -Complete Lymph 
node  dissection necessary?

MSLT II
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Why is Head and Neck site 

different from all other sites?
ÅCosmetic issues in the head and neck

ÅTechnically challenging 
ïComplex anatomy:
Ånerves and vessels at risk

ÅIntraparotid nodes 

ïIncision(s) need to be planned based on potential for neck 
dissection

ÅRadionucleotide overlap between primary and 
drainage
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Arguments Against SNB 

ÅMicromets may be clinically irrelevant 

ÅFalse negative rates 
ïCan still have regional recurrence following SNB 

and SNB w/ND 

ïDrainage not predictable

ïNumber of sentinel nodes generally greater than 
elsewhere- may miss 

Å?? Survival benefit
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Summary

ÅSNB improves locoregional control of 
head and neck melanoma

ÅSentinel-node biopsy has staging and 
prognostic value in atients with 
intermediate thickness melanoma 

ÅBut there is no clear survival benefit
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Current Role for SNB

ÅTo identify patients with poor prognosis that 

can be offered adjuvant immunotherapy 

and/or chemotherapeutic agents 

ïVery limited benefit 

ÅOr to be enrolled in a clinical trial 

investigating systemic therapies
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MSLT-I
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MSLT-1: Rationale

ÅPhase 3 Trial to assess the role of SNLBx 
in melanoma staging (identification of 
occult nodal metastases) 

ÅWhy?
ïAuthors were unsatisfied with the other 

options:
ÅLymphadenectomy (procedure related risk)
ÅObservation

ÅResults previously reported but only for 
intermediate thickness melanomas at 5 
years (2006)
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Outcomes

ÅPrimary

ïMelanoma Specific Survival (DSS) 

ÅSecondary

ïDisease Free Survival (DFS) 
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Primary Outcome (DSS)
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Secondary Outcome (DFS) 
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MSLT ïI Conclusions

Å ñOur long-term results confirm that sentinel -node biopsy 

correctly determines the pathologic status of the nodal 

basin in 96% of cases and is the most powerful 

prognostic indicator .ò

Å ñThese long-term results clearly validate the use of 

sentinel -node biopsy in patients with intermediate -

thickness or thick primary melanomas. The procedure 

provides accurate and important staging information, 

enhances regional disease control, and, among 

patients with nodal metastases, appears to 

improve melanoma - specific survival substantially .ò
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Bias

ÅDespite the consistent strength of the data 

from the MSLT -I, there has been some 

reluctance to accept the results of 

comparisons between node - positive 

patients in the biopsy group and those in 

the observation group , because of concern 

about ascertainment (surveillance) bias . 

Latent -subgroup analysis methods were used 

to address this statistical consideration.
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2013 NCCN Updated

Å ñThere is consensus that the procedure should be 

discussed and offered to patients with primary melanomas 

greater than 1.0 mm thick.ò

Å For melanomas 0.76 to 1.0 mm thick, SLNB should be 

discussed and considered. The discussion about SLNB in 

this group of patients should include the recognition that 

the yield of a positive SLNB is low and the clinical 

significance of a positive SLN is modest. 

ïUlceration

ïHigh mitotic rate

ï Lymphovascular invasion
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MSLT ïII

ÅSLN+ randomized to: 
ïCompletion lymphadenectomy

ïObservation 

ÅOutcomes
ïPrimary: DSS

ïSecondary: DFS and Recurrence at 10 
years

ÅEstimated completion date 2022
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The New England Journal of 
Medicine

June 8 th 2017

Completion Dissection or Observation 
for Sentinel - Node Metastasis in 
Melanoma

Å M.B. Faries , J.F. Thompson, A.J. Cochran, R.H. Andtbacka , N. Mozzillo , J.S. Zager , T. Jahkola , T.L. 
Bowles, A. Testori,

Å P.D. Beitsch , H.J. Hoekstra, M. Moncrieff, C. Ingvar, M.W.J.M. Wouters , M.S. Sabel , E.A. Levine, D. 
Agnese,

Å M. Henderson, R. Dummer , C.R. Rossi, R.I. Neves, S.D. Trocha , F. Wright, D.R. Byrd, M. Matter, E. 
Hsueh,

Å A. MacKenzie -Ross, D.B. Johnson, P. Terheyden , A.C. Berger, T.L. Huston, J.D. Wayne, B.M. Smithers, 
H.B. Neuman ,

Å S. Schneebaum , J.E. Gershenwald , C.E. Ariyan , D.C. Desai, L. Jacobs, K.M. McMasters, A. Gesierich , 
P. Hersey,

Å S.D. Bines, J.M. Kane, R.J. Barth, G. McKinnon, J.M. Farma , E. Schultz, S. Vidal -Sicart , R.A. Hoefer , 
J.M. Lewis,

Å R. Scheri , M.C. Kelley, O.E. Nieweg , R.D. Noyes, D.S.B. Hoon , H. -J. Wang, D.A. Elashoff , and R.M. 
Elashoff
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A. A. Disease-free Survival

B. B. Survival without Nodal 
Recurrence

C. C. Distant Metastasisïfree 
Survival

D. D. Cumulative Rate of Non-
sentinel-

E. Node Metastasis.

Faries MB et al. N Engl J Med 2017;376:2211-2222
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MSLT II - Conclusions

Immediate completion lymph-node 
dissection:

ÅIncreased the rate of regional 
disease control

ÅProvided prognostic information

But

Did not increase melanoma-specific 
survival among patients with 
melanoma and sentinel-node 

metastases.
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Completion Dissection or Observation for 
Sentinel -Node Metastasis in Melanoma

Å Conclusions:

Å Immediate completion lymph -node dissection 

increased the rate of regional disease control

Å and provided prognostic information but did not 

increase melanoma -specific survival

Å among patients with melanoma and sentinel -node 

metastases. (Funded by the National

Å Cancer Institute and others; MSLT -II ClinicalTrials.gov 

number, NCT00297895.)
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100

Management of the PN+ Neck

Surgery: What levels to dissect


