
What is melanoma?
Melanoma is a malignant tumour arising from melanocytes, 
the pigment-producing cells of the skin. The normal function 
of melanocytes is to produce melanin pigment to protect the 
skin from ultraviolet radiation. Melanoma develops when these 
cells go through a series of changes and proliferate without the 
normal cellular controls. Melanoma can develop the capacity to 
spread via lymphatics and blood vessels and may metastasise 
widely through the body.

Incidence and survival
Australia and New Zealand have the highest incidence of 
melanoma in the world. In Australia, it is the fourth most common 
cancer after colorectal, prostate and breast cancer (excluding 
other non-melanoma skin cancers). For example, using data 
from 2005, one in 24 males and one in 33 females in New South 
Wales will develop melanoma by age 75. More than 3000 
people were diagnosed with melanoma in New South Wales in 
2005.

Melanoma incidence is rising. From 1996 to 2005, there has 
been a 16% increase over the previous decade, and the number 
of new cases is expected to continue to increase. Incidence is 
highest in coastal regions, likely to be associated with lifestyle 
and activities resulting in greater ultraviolet radiation exposure.

About 15% of those with invasive melanoma die from this 
disease. In 2005, melanoma was the tenth most common cause 
of death in Australia. The five-year survival rate for melanoma is 
around 90% for males and 94% for females.

Early detection is very important for successful treatment. 
Survival rates are closely correlated to the thickness of the 
primary lesion at the time of diagnosis, highlighting the 
importance of early detection (see below).

Risk factors
No one knows the exact cause of melanoma, but certain risk 
factors do predispose. Unprotected exposure to ultraviolet 
radiation is the single most important risk factor for melanoma 
and other skin cancers.

Studies have suggested the following risk factors: age, 
experience of sunburn in the past (particularly blistering sunburn 
in childhood), sporadic intense exposure to UV radiation, fair 
skin that burns easily, freckles and does not tan, having fair or 
red hair and blue or green eyes, a family or personal history 
of melanoma, and presence of dysplastic naevi, particularly 
in large numbers. Sunbeds and tanning lamps may also be 
associated with melanoma.

People who have had a melanoma have a risk of developing a 
second melanoma that is nine times higher than people in the 
general population.

Classification of melanoma

Most classification systems of melanoma categorise into 
four major subtypes. Many of these subtypes were originally 
described by Dr Wallace Clark. The current classification 
system in widespread usage is the World Health Organization 
Classification of Skin Tumours of 2006. It is noteworthy that such 
classification systems have little prognostic value and that it is 
the histological features of the primary melanoma itself, rather 
than its subtype, that provide the most important prognostic 
information.

1. Superficial spreading melanoma

Superficial spreading melanoma (SSM) is the most common 
form. It may appear as a new lesion or arise in a pre-existing 
freckle or mole. SSM is found commonly on the head, neck and 
back in men and lower extremities on the leg in women, but 
may develop on any part of the body, including parts not heavily 
exposed to ultraviolet radiation.

Initially, they grow in a radial or outwards-spreading manner. 
This usually includes a pagetoid or ‘buckshot’ growth pattern,  
with single melanoma cells ramifying within the epidermis 
in a single cell upward-spreading tendency among the  
keratinocytes. At a later stage, it may obtain the ability to invade 
into the dermis.

2.  Nodular melanoma
Nodular melanoma (NM) penetrates vertically into the dermis 
and may grow rapidly. It forms a raised lump on the surface 
of the skin as it invades into the dermis. Less than 15% of all 
melanomas are diagnosed as this type, but these may be thick. 
NM does not necessarily arise from a pre-existing mole. NM may 
be dark or black, but may also be non-pigmented (amelanotic).

3.  Lentigo maligna
About 10% of melanomas are of this type. They are also 
sometimes referred to as ‘Hutchinson’s melanotic freckle’. They 
usually appear in areas of skin that are sun-exposed and are 
associated with severe solar damage and epidermal atrophy, 
most commonly on the face. They may grow slowly and  
superficially for many years before attaining the capacity to 
invade into the dermis, at which time they are referred to as 
‘lentigo maligna melanoma’.
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4.  Acral lentigenous
Acral lentigenous melanoma (ALM) is a variant of melanoma, 
which occurs on the palms, soles and nail bed sites, with a 
characteristic histological appearance. They account for 1-3% 
of melanomas in Australia. Although the epidemiology is not as 
well understood, this type of melanoma is at least    
equally common in people with dark skin.

Rarer subtypes
Rarer subtypes include desmoplastic melanoma, desmoplastic 
neurotropic melanoma, melanoma arising from a blue naevus, 
melanoma arising in giant congenital naevi, and naevoid or 
minimal deviation melanoma.

T Thickness Ulceration status

TX Not applicable  – primary tumor thickness cannot be assessed (e.g. diagnosis by curettage) 

TO Not applicable – no evidence of primary tumor (e.g. unknown primary or completely regressed 
melanoma)

Tis (melanoma insitu) Not applicable Not applicable

T1
          T1a
          T1b

≤1.0 mm
<0.8 mm
<0.8 mm
0.8–1.0 mm

Unknown or unspecified
Without ulceration
With ulceration
With or without ulceration

T2
          T2a
          T2b

>1.0–2.0 mm
>1.0–2.0 mm
>1.0–2.0 mm

Unknown or unspecified
Without ulceration
With ulceration

T3
          T3a
          T3b

>2.0–4.0 mm
>2.0–4.0 mm
>2.0–4.0 mm

Unknown or unspecified
Without ulceration
With ulceration

T4
          T4a
          T4b

>4.0 mm
>4.0 mm
>4.0 mm

Unknown or unspecified
Without ulceration
With ulceration

Table 1: Tumour (T) Category

The AJCC melanoma staging system provides a framework 
for the classification and staging of patients with cutaneous 
melanoma. The AJCC 8th Edition Melanoma Staging System 
came into effect on 1st January 2018 and incorporates changes 
which have been made as a result of evidence based prognostic 
implications. The key changes being: 

1. T1 tumours are now subcategorised with a 0.8mm 
stratification threshold.

•  T1a melanomas are now defined as non-ulcerated and 
<0.8mm thickness

• T1b melanomas are now defined as 0.8mm to 1mm 
in thickness regardless of ulceration OR ulcerated 
melanomas <0.8mm in thickness. 

2.  Tumour mitotic rate was removed as a staging criterion for  
 T1 tumours.

3.  The N categorization of regional lymph node status has   
 changed.

• Previously defined ‘micrometastases’ and    
  ‘macrometastases’ are redefined as ‘clinically   
  occult’ (eg. metastases detected at sentinel   
  node biopsy) or ‘clinically detected’. 

 •  New N1c, N2c and N3c categories are included that  
  take into consideration non-nodal regional disease   
  including microsatellites, satellite metastases   
  and in-transit metastases.

4.  M1 is now defined by both anatomic site of distant   
 metastatic disease and serum lactate dehydrogenase   
 (LDH) value for all anatomic site subcategories and   
 designated as ‘0’ for not elevated and ‘1’ for elevated LDH.

In terms of AJCC prognostic stage groups: 

• Pathological (but not clinical) stage IA is revised to include 
T1b N0 M0 (formerly pathologic stage IB)

• N-category is now composed of 4 substages rather than 3 
and takes into account both T-category elements (tumour 
thickness and ulceration) and N-category elements.

TNM Classifications of Malignant Tumours (TNM)
Americian Joint Committee on Cancer (AJCC) melanoma staging system



N Number of tumor-involved regional lymph node
Presense of in-transit, satellite, 
and/or microsatellite metastases

NX Regional nodes not assessed (e.g. SLN biopsy not performed, 
regional nodes previously removed for another reason)
Exception: pathological N category is not required for T1 
melanomas, use cN.

No

N0 No regional metastases detected No

N1
    

          N1a

          N1b

          N1c

One tumor-involved node or in-transit, satellite, and/or microsatellite 
metastases with no tumor-involved nodes.

One clinically occult (i.e. detected by SLN biopsy).

One clinically detected.

No regional lymph node disease.

No

No

Yes

N2

          N2a

          N2b

          N2c

Two or three tumor-involved nodes or in-transit, satellite, and/or 
microsatellite metastases with one tumor-involved node.

Two or three clinically occult (i.e. detected by SLN biopsy).

Two or three, at least one of which was clinically detected.

One clinically occult or clinically detected.

No

No

Yes

N3

          N3a

          N3b
 

          N3c

Four or more tumor-involved nodes or in-transit, satellite, and/or 
microsatellite metastases with two or more tumor-involved nodes, 
or any number of matted nodes, or any number of matted nodes 
without or with in-transit, satellite, and/or microsatellite metastases.

Four or more clinically occult (i.e. detected by SLN biopsy).

Four or more, at least one of which was clinically detected, or 
presence of any number of matted notes.

Two or more clinically occult or clinically detected and/or presence 
of any number of matted nodes.

No

No

Yes

Table 2: Definitions of regional lymph node (N). Extent of regional lymph node and/or lymphatic metastasis

M Anatomic site LDH Level

M0 No evidence of distant metastasis Not applicable

M1

           M1a
                   M1a (0)
                   M1a(1)

           M1b
                    M1b(0)
                    M1b(1)

           M1c

                     
                    M1c(0)
                    M1c(1)

          M1d

                     
                    M1d(0)
                    M1d(1)

Evidence of distant metastasis

Distant metastasis to skin, soft tissue including muscle, 
and/or nonregional lymph node.

Distant metastasis to lung with or without M1a sites of 
disease.

Distant metastasis to non-CNS visceral sites with or 
without M1a or M1b, sites of disease.

Distant metastasis to CNS  with or without M1a, M1b, or 
M1c sites of disease

See below

Not recorded or unspecified
Not elevated
Elevated

Not recorded or unspecified
Not elevated
Elevated

Not recorded or unspecified

Not elevated
Elevated

Not recorded or unspecified

Normal
Elevated

Table 3: Definition of distant metastasis (M) Category

Suffixes for M category
(0) LDH not elevated
(1) LDH elevated.
No suffix is used if LDH is not recorded or is unspecified.
Note:  The implementation date of the updated AJCC staging classification (8th Edition) is January 1, 2018.



Information in the pathology report
Breslow thickness  

A measurement of tumour thickness, measured vertically in 
millimetres from the epidermal granular layer to the deepest 
tumour cell. Used to provide prognostic information for invasive 
melanoma.

Clark level    

The anatomical level of invasion of a tumour, particularly used 
for melanoma. Five anatomical levels are recognised.

Clark level 1  Melanoma cells confined to the epidermis   
  (melanoma in situ)

Clark level 2 Melanoma cells invade into the papillary   
  dermis

Clark level 3 Melanoma cells extend to the papillary  
  reticular dermal interface

Clark level 4 Melanoma cells infiltrate into the reticular   
  dermis

Clark level 5 Melanoma cells infiltrate into the    
  subcutaneous fat

Cutaneous metastases 
Tumour which has spread to another area within the skin. 

There are three types of cutaneous metastases  

Microsatellite: A microscopic cutaneous or subcutaneous 
tumour deposit adjacent or deep to but discontinuous from 
a primary melanoma. There is no minimal size threshold or 
distance from the primary tumour for defining microsatellites.

Satellite metastases: Clinically evident cutaneous or 
subcutaneous tumour deposit occurring within 2cm of the 
primary tumour.

In transit metastases: Clinically evident cutaneous or 
subcutaneous tumour deposit identified at >2cm from 
the primary melanoma in the region between the primary 
melanoma and the draining regional lymph nodes.

Margins 
The report will describe the location of the lesion to the margins, 
or edges of the biopsy or tissue sample. Involved or close 
margins may require further surgery (re excision) to achieve clear 
margins.

Maturation    

The difference in appearance of nevomelanocytic cells when 
located superficially or deeper in the dermis.

Mitoses   

Cells undergoing division to produce two identical daughter 
cells. Mitotic rate is measured as number of mitoses per square 
millimetre of tumour. Higher mitotic rates  indicate a faster 
growing tumour.

Regression 

Regression describes an area where it appears there had been 
lesional cells, but these have been destroyed by the immune 
system and replaced with inflammation or scar tissue.

Subtype  

There are five main subtypes of melanoma characterised by 
microscopic growth pattern - Lentigo maligna, Superficial 
spreading, Nodular, Acral lentiginous and Desmoplastic.

Tumour infiltrating lymphocytes
Infiltration of the tumour by inflammatory cells. Classified as 
absent, non-brisk or brisk. Brisk tumour infiltrating lymphocytes 
is a favourable prognostic factor.

Ulceration 
Ulceration is the breakdown of the top layer of skin (epidermis) 
over the melanoma. The presence of ulceration is generally 
considered to be an adverse prognostic factor. 
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