
Cutaneous melanoma poses a significant health burden 
in Australia, which has one of the highest incidence 
rates of melanoma globally.1 Melanoma develops from 
malignant melanocytes located in the basal layer of 

the epidermis. Undetected, melanoma has the potential for 
metastasis, representing the cause of 2.7% of all cancer deaths 
in Australia in 2025.2

Tumour thickness, ulceration and the presence of melanoma 
in the sentinel lymph nodes (SLN) are collectively the most 
accurate measures of prognosis.3 Patients with thin melanomas 
of less than 1 mm demonstrate five-year melanoma-specific 
survival rates reaching 100%. However, survival rates are much 
lower, at about 60%, for patients with melanoma diagnosed at an 
advanced stage and tumours thicker than 4 mm.4-6 Early detection 
and diagnosis of melanoma are therefore paramount.

Epidemiology
Melanoma is the third most common cancer in Australia, with 
an estimated 17,443 new cases diagnosed in 2025.2 Diagnosis 
rates show considerable state-wide variation in Australia, with 
those residing in Queensland at highest risk of developing mela
noma.7 In recent years, the incidence of melanoma diagnosed in 
those below the age of 40 years has reduced, largely attributed to 
cancer awareness programs that have increased public awareness 
of melanoma and its prevention.6

In 2025, the age-standardised incidence rate of cutaneous 
melanoma was predicted to be 63 cases per 100,000 people, with 
higher rates observed in men (78 per 100,000) than in women 
(50 per 100,000).2 Melanoma incidence is projected to increase with 
age, peaking at 80 to 84 years.2 The estimated lifetime risk of being 
diagnosed with melanoma by 85 years of age in 2025 was one in 19, 
with a higher risk in men (one in 16) compared with women (one 
in 23).2 The rising reported incidence is likely attributable to 
multiple factors, including an ageing population, cumulative sun 
exposure, increased awareness and improvements in detection.

Risk factors
Exposure to ultraviolet (UV) radiation is consistently reported as 
the leading risk factor for the development of both melanoma and 
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KEY POINTS
• Melanoma is the third most common cancer in Australia, with 

risk influenced by ultraviolet exposure, age and family history.
• Breslow thickness, ulceration and sentinel lymph node

involvement are key prognostic indicators.
• Dermoscopy, total body photography and mole mapping 

enhance early detection, particularly in high-risk patients.
• Melanoma comprises multiple subtypes, including 

superficial spreading melanoma, lentigo maligna melanoma, 
nodular melanoma, acral lentiginous melanoma, desmoplastic
melanoma, and mucosal and ocular melanoma.

• A 2 mm margin excisional biopsy is recommended for 
accurately diagnosing melanoma and guiding subsequent
management decisions.

• Immunotherapy and targeted therapies have significantly
improved outcomes in advanced and metastatic disease.
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nonmelanoma skin cancers.8 However, pri-
mary risk factors for cutaneous melanoma 
include a previous history of melanoma, the 
presence of multiple naevi and clinically 
dysplastic naevi.9-11 Other risk factors include 
a positive family history, which can be attrib-
uted to the presence of germline genetic 
variants of cyclin-dependent kinase inhib-
itor 2A (CDKN2A), melanocortin 1 receptor 
(MC1R) or BRCA1-associated protein 1 
(BAP1), with or without UV radiation-
initiated oncogenic aberrations (e.g. muta-
tions in BRAF, NRAS or KIT genes), or 
common environmental risk exposures.10

Individuals of Anglo-Celtic origin who 
have fair skin (skin phototype 1), red hair, 
blue eyes or freckling on the skin (generally 
representing MC1R variants) are at 
increased risk of cutaneous melanoma.9-11 
A previous history of keratinocyte skin 
cancers, immunosuppression, solarium 
use and childhood sunburns are also 
considered as secondary risk factors for the 
development of melanoma.9-12

Diagnosis of melanoma
Clinical assessment and 
dermoscopic features 
Traditional dermoscopy and sequential 
digital dermoscopic imaging can both assist 
with the diagnosis of melanoma in clinical 
practice.11,12 The ‘ugly duckling’ sign or a 
lesion that stands out from others can 
heighten clinical suspicion for melanoma 
(Figure 1a and Figure 1b).13 Lesion asymme-
try, border irregularity, colour variation, large 
diameter (typically greater than 6 mm) and 
lesion evolution or change (otherwise known 
by the acronym ‘ABCDE’) were adopted to 
facilitate the detection of melanoma on 
history and physical examination.14 

Well-established dermoscopic features 
of melanoma include an atypical pigment 
network, blue-grey veil, atypical vascular 
pattern, irregular or diffuse pigmentation 
(blotches), radial streaming and irregular 
dots or globules (also known as clods). 
Regression-associated features, such as 
milky-pink structureless areas and shiny 
white streaks, may also aid in the identifica-
tion of melanoma (Figure 2a and Figure 2b).15

Imaging-based surveillance
Sequential digital dermoscopic imaging 
involves the assessment of successive 
dermoscopic images over time, thereby 
enhancing the diagnostic accuracy of sub-
tle or featureless melanomas, and reduces 
the burden of unwarranted biopsies.12 Total 
body photography and mole mapping can 
also facilitate the identification of lesions 
evolving over time, particularly in high-
risk patients with multiple dysplastic naevi 
or a high total melanocytic naevi count.11

Artificial intelligence-assisted 
detection
Artificial intelligence-generated melanoma 
tools, such as PanDerm, leverage machine- 
learning algorithms and have demonstrated 
significant promise in identifying skin 
cancer and subtle changes in lesions. These 
capabilities may facilitate earlier detection 

of melanoma, particularly in settings with 
limited access to specialist care, and may 
serve as an adjunct to support clinician risk 
stratification and assessment.16,17 Using a 
deep convoluted neural network, artificial 
intelligence has been shown to classify skin 
cancer with a level of accuracy comparable 
to that of dermatologists.18

Melanoma subtypes
Superficial spreading melanoma
Superficial spreading melanoma (SSM) 
accounts for about 70% of diagnosed mela
nomas and is typically seen in young to 
middle-aged adults (Figure 1a, Figure 1b, 
Figure 2a and Figure 2b).11,12 The most com-
mon site of SSM diagnosis is the trunk in 
men and the lower legs in women. SSM is 
generally considered a low cumulative sun 

Figure 1a. Clinical photograph of a solitary 
pigmented lesion on the patient’s right upper 
back. Histopathology confirmed a superficial 
spreading melanoma.

Figure 1b. Clinical photograph of a superficial 
spreading melanoma demonstrating 
characteristic melanoma features, including an 
asymmetrical pigmented lesion with irregular 
borders, surface elevation, large diameter and 
colour variegation.

Figure 2a. Dermoscopic image of a superficial 
spreading melanoma, approximately 8 mm in 
diameter, demonstrating features of melanoma 
including an atypical, irregular pigment network, 
blue-grey veil and heterogenous peripheral 
globules (also known as clods) representing 
aggregates of melanin that present both 
peripherally and centrally in the epidermis.

Figure 2b. Dermoscopic image of a superficial 
spreading melanoma, approximately 6 mm in 
diameter, demonstrating features of melanoma 
including asymmetry, an irregular pigment 
network, areas of central clearing, and radial 
streaming (mid-left of the lesion).
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damage melanoma and a significant pro-
portion are thought to develop from an 
existing melanocytic naevus.11,12 In SSM, 
malignant cells initially remain within the 
epidermis (in situ) and spread horizontally 
in a radial growth phase that can persist 
for months to decades.11,12

Lentigo maligna melanoma
Lentigo maligna (LM; also known as 
Hutchinson’s melanotic freckle) is a pre
cursor lesion to lentigo maligna melanoma 
(LMM), representing about 10% of diag- 
nosed melanomas.11 LM tends to occur on 
the head and neck of older patients and is 
associated with severe background solar 
elastosis.11,12 In LM, atypical or malignant 
cells are confined to the epidermis, whereas 
LMM is diagnosed when histopathology 
demonstrates invasion of malignant cells 
into the dermis.11,12 Confocal microscopy 
has shown promise in improving margin 
evaluation and informing the surgical 
management of LM and LMM.19 A recent 
phase 3, randomised trial has demonstrated 
that both radiotherapy and imiquimod 
are efficient and well tolerated treatments 
for LM.20

Nodular melanoma
Nodular melanoma can present as a rapidly 
enlarging nodule with well circumscribed 
borders and characteristically lacks a radial 
growth phase (Figure 3). Malignant cells 
penetrate vertically into deeper layers of the 
skin and subcutaneous tissue. Nodular 
melanomas may be amelanotic (often pink 

or red) and can be associated with ulcera-
tion.11,12 These represent about 15% of all 
melanomas diagnosed.11 Nodular mela-
noma has been identified as an indicator of 
poor survival in melanoma and is associated 
with a greater risk of recurrence, with a 
five-year survival rate of 53.7% for nodular 
melanoma compared with 87.3% for SSM.21

Acral lentiginous melanoma
Acral lentiginous melanoma is a subtype of 
melanoma arising on the palms, soles of the 
feet or under the nails (Figure 4).22 It is the 
most common subtype of melanoma in 
darker skinned individuals. It is generally 
associated with a poor prognosis and 
advanced disease at diagnosis.22 Interest-
ingly, acral lentiginous melanomas that 
develop on the lower limbs are most fre-
quently found on the plantar surface of 
the foot, whereas those on the upper limbs 
are primarily linked to the  fingernail 
apparatus.22 Subungual melanoma arises 
from the nail matrix and is associated with 
pigmentation with or without ulceration. 
Pigmentation extending to the proximal 
nail fold, known as the ‘Hutchinson’s sign’, 
is highly suggestive of malignant melanoma 
and warrants urgent management.22

Desmoplastic melanoma
Desmoplastic melanoma accounts for less 
than 5% of melanomas diagnosed. It most 
commonly occurs on sun-exposed skin in 
older adults. Early detection is difficult 
as desmoplastic melanoma is frequently 
amelanotic, predominantly located in the 
dermis and may present as a scar-like plaque 
with associated fibrosis and perineural 
invasion.12,23 Desmoplastic melanoma is 
associated with reduced rates of SLN involve-
ment and demonstrates a comparatively 
enhanced response to immunotherapy.10

Mucosal and ocular melanoma
Mucosal and ocular melanomas are 
extremely rare and generally have a poor 
prognosis, often diagnosed at an advanced 
stage.

Mucosal melanomas originate from 
melanocytes within mucosal membranes, 

namely the respiratory, gastrointestinal and 
genitourinary tracts. The aetiology and 
pathogenesis of mucosal melanoma is 
unclear, and the overall five-year survival 
rate is less than 20%.24 BRAF, NRAS and 
c-KIT/CD117 gene mutations have been 
reported in mucosal melanoma. Clinical 
trials demonstrate reduced responsiveness 
to immunotherapy.24

Ocular melanomas most commonly 
arise within the uveal tract, which includes 
the iris, ciliary body and choroid, and to a 
lesser extent within the conjunctival mem-
brane. Uveal melanoma is distinguished by 
an almost complete absence of BRAF muta-
tions, in contrast to their high prevalence in 
cutaneous melanoma. Mutations in GNAQ 
and GNA11, BAP1, SF3B1 and EIF1AX are 
key prognostic determinants.25

Management of melanoma
Diagnostic biopsy and surgical excision 
A 2 mm margin excisional biopsy is the 
recommended technique for accurately 
diagnosing melanoma and informing its 
subsequent management.26,27 Shave or 
punch excision, where the lesion can be 
completely excised in width and depth, 
can be considered for lesions with a low 
clinical suspicion for melanoma; however, 
this can be associated with positive 
margins, necessitating further excision to 
achieve surgical radial margins.28

Partial punch or shave biopsies pose 
a risk of sampling error and are not recom-
mended as they may fail to capture foci of 
invasive melanoma, potentially leading to 

Figure 3. Clinical photograph of a 2.3 mm 
nodular melanoma.
Reproduced with permission from Cook BP and 
Chamberlain AJ. A progressive and painless pink pimple. 
Medicine Today 2007; 8(9): 77-78.

Figure 4. Clinical photograph of an acral 
lentiginous melanoma.
Reproduced with permission from Roberts H, Haskett M, 
Kelly J. Melanoma: clinical features and early diagnostic 
techniques. Medicine Today 2006; 7(5): 39-47.
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underdiagnosis.29 In line with this, inci-
sional biopsy also carries a similar risk of 
underdiagnosis but can be considered 
appropriate by a trained clinician in certain 
circumstances (e.g. large lesions on the face 
or acral regions).29

Melanoma confirmed by histopathology 
warrants wide local excision based on its 
Breslow thickness, as per the recommended 
clinical practice guidelines.30 Breslow thick-
ness is a microscopic measurement of the 
depth of the melanoma, from the stratum 
granulosum to the deepest point of the 
tumour. The recommended surgical radial 
excision margins are presented in Table 1.

Sentinel lymph node biopsy
For melanomas measuring 0.75 to 1.0 mm 
in thickness, the risk of SLN involvement 
is about 5 to 10%, and biopsy can be con-
sidered if histopathological features such as 
ulceration or a high mitotic rate are pres-
ent.27 SLN biopsy is typically advised for 
patients with melanoma measuring greater 
than 1 mm in thickness, or 0.8 to 1 mm with 
high-risk features such as ulceration, in the 
absence of clinically detectable lymphade-
nopathy.27 These patients should be referred 
to a major tertiary multidisciplinary mela-
noma management unit, as SLN biopsy 
provides prognostic information by accu-
rately identifying microscopic nodal metas-
tasis – one of the strongest predictors of 
recurrence risk – and helps guide deci-
sions about adjuvant therapy.

Staging and surveillance imaging
Surveillance imaging including CT and PET 
scanning may be considered by the treating 
team to stage disease and further determine 
patient prognosis.12 Melanoma staging fol-
lows the American Joint Committee on 
Cancer (AJCC) 8th edition staging manual 
and is based on the Tumour Node Metastasis 
(TNM) system, incorporating primary 
tumour (T), regional lymph node involve-
ment (N) and distant metastasis (M). T stag-
ing is based on Breslow thickness and 
ulceration, with mitotic rate being an impor-
tant prognostic marker. N staging accounts 
for the number of involved lymph nodes and 

includes in-transit, satellite and micro
satellite metastases.30 M staging accounts 
for distant metastasis by site (e.g. skin, lung, 
CNS) and lactate dehydrogenase levels, 
with the category M1d indicating CNS 
involvement.30

These components define clinical stage 
groups from 0 (in situ) to IV (metastatic). 
Five-year survival rates range from nearly 
100% in stage 0 to I, to below 30% in advanced 
stage IV. This staging system provides prog-
nostic stratification and guides therapeutic 
decision-making in melanoma manage-
ment.30 Stages 0 to II melanoma show no 
lymph node involvement; however, stage II 
disease is characterised by thicker tumours, 
with or without ulceration, indicating a 
higher risk of recurrence (Table 2).31 SLN 
involvement with or without the presence of 
satellites upstages disease to stage III, allow-
ing patients to access adjuvant therapies such 
as immune checkpoint inhibitors (ICIs) 
or BRAF/MEK inhibitors after wide local 
excision.12,27

Screening and follow up
The risk of melanoma recurrence is highest 
during the first three years following diag-
nosis, with a median interval of 16 months 
to the development of metastatic disease.12,32 
A complete skin examination must be 
conducted on a routine basis for melanoma 
surveillance. For patients with stage IIB 
to III melanoma (Breslow thickness >2 mm 
or >1 mm with ulceration or nodal metasta-
sis), examinations are recommended every 
three to four months for the first two years 
after diagnosis, followed by six to 12 monthly 
for the next three years. For patients with  
stage I melanoma, examinations should 
be performed at least annually.12 

Self-examination can also be recom-
mended to patients at three monthly 
intervals to allow early detection. Studies 
to date have demonstrated an inverse 
relationship between tumour thickness 
and time to recurrence.33 Therefore, 
long-term follow up of patients with T1 
melanoma is essential, as late melanoma-
related mortality is more likely in this 
group, underscoring the importance of 

regular surveillance.33 A thorough history, 
including a history of prior melanoma or 
nonmelanocytic skin cancers, immuno
suppression, childhood sunburns, solarium 
use, occupational history, outdoor hobbies 
and previous exposure to UVA and UVB 
will help risk stratify patients.34

As most melanomas are self-detected by 
patients or their family members, any history 
of new or evolving lesions warrants careful 
assessment.11,34 The patient’s skin phototype, 
the total number of naevi and the number 
of dysplastic naevi are key features to note 
on clinical review. Physical examination of 
melanoma excision scars for evidence of 
recurrence, assessment of lymph node basins 
and a full skin examination with dermos-
copy should be performed. All areas of the 
body should be examined, including the 
scalp, head and neck, ears, trunk, breasts 
and inframammary region, back, buttocks, 
upper limbs including axillae, lower limbs 
including the groin, hands and feet, between 
the webbing of the toes, palms, plantar sur-
face of the feet, fingernails and toenails, and 
genitalia if there are specific concerns.11,34

Management of metastatic 
melanoma
For patients with metastatic melanoma, ICIs 
that target CTLA-4 (ipilimumab) and PD-1 
(nivolumab and pembrolizumab) have 
shown significant promise.35 Combined 
anti-CTLA-4 and anti-PD-1 checkpoint 
inhibition has the highest five-year overall 
survival rate of any therapies in advanced 
melanoma.36

TABLE 1. RECOMMENDED SURGICAL 
EXCISION MARGINS FOR MELANOMA BY 
TUMOUR CATEGORY AND BRESLOW 
THICKNESS34

Melanoma category Recommended 
surgical margin

Facial lentigo maligna 5–10 mm

Melanoma in situ 5 mm

Melanoma <1.0 mm 1 cm

Melanoma 1.0–4.0 mm 1–2 cm

Melanoma >4.0 mm 2 cm
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BRAF V600I mutations occur in about 
40% of melanomas, and oral treatments 
targeting BRAF and MEK can be consid-
ered for patients with BRAF-mutant met-
astatic melanoma.27 Interestingly, studies 
to date have demonstrated that in these 
patients, long-term survival is higher in 
those treated with ICIs than combined 
targeted BRAF and MEK inhibition.36 
Combined ICI and BRAF–MEK inhibition 
(triple therapy) is also being explored, 
although this has been associated with a 
high toxicity profile in some patients.37

More recently, a phase 3 clinical trial 
demonstrated that neoadjuvant immuno
therapy with ICIs (nivolumab plus 
ipilimumab) administered before surgery 
for resectable stage III melanoma improved 
12-month event-free survival  (84% vs 57% 
with standard postoperative therapy), 

establishing a new standard of care.38 
Stereotactic radiotherapy might be 

considered for regional tumour control 
by tertiary treatment centres or for palli-
ative care when there are multiple brain 
metastases.39,40

Conclusion
Early diagnosis and management of mel-
anoma are essential to optimise patient 
prognosis. Novel treatments have revolu-
tionised the management of advanced 
stage melanoma and improved patient 
survival outcomes. Further research, inte-
grating the use of immunotherapy and 
small molecule inhibitors, together with 
artificial intelligence-generated platforms 
to facilitate melanoma surveillance, will 
continue to reduce the public health 
burden of melanoma.�   MT
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TABLE 2. AJCC 8TH EDITION CLINICAL STAGING OF MELANOMA USING THE TNM CLASSIFICATION31

Clinical 
stage

TNM stage Tumour  
characteristics (T)

Ulceration status Lymph node involvement (N) Metastasis (M)

0 (in situ) T (in situ), N0, M0 In situ (within the 
epidermis)

Absent Absent

I T1–T2a, N0, M0 T1 ≤1.0 mm
T1a <0.8 mm
T1b <0.8 mm
       0.8–1.0 mm
T2 >1.0–2.0 mm
T2a >1.0–2.0 mm

Unknown or unspecified
Without ulceration
With ulceration
With or without ulceration
Unknown or unspecified
Without ulceration

Absent Absent

II T2b–T4b, N0, 
M0

T2b >1.0–2.0 mm
T3 >2.0–4.0 mm
T3a >2.0–4.0 mm
T3b >2.0–4.0 mm
T4 >4.0 mm
T4a >4.0 mm
T4b >4.0 mm

With ulceration
Unknown or unspecified
Without ulceration
With ulceration
Unknown or unspecified
Without ulceration
With ulceration

Absent Absent

III Any T, N1–N3, 
M0

Any thickness With or without 
ulceration

Present (regional nodes with 
or without in-transit, satellite 
or microsatellite metastases)

Absent

IV Any T, Any N, M1 Any thickness Any Present (distant 
metastasis)

Abbreviations: AJCC = American Joint Committee on Cancer; N0 = no evidence of regional lymph node metastases; N1 = one tumour-involved node or any number of in-transit, satellite 
and/or microsatellite metastases with no tumour-involved nodes; N2 = two or three tumour-involved nodes or any number of in-transit, satellite and/or microsatellite metastases with 
one tumour-involved node; N3 = four or more tumour-involved nodes or any number of in-transit, satellite and/or microsatellite metastases with two or more tumour-involved nodes, or 
any number of matted nodes without or with in-transit, satellite and/or microsatellite metastases; M0 = no evidence of distant metastasis; M1 = evidence of distant metastasis;  
T (in situ) = melanoma in situ; TNM = Tumour Node Metastasis.
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