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Background
In the field of melanoma, clinical trials evaluating the 
impact of sentinel node biopsy, completion lymph node 
dissection and adjuvant medical therapies on patient 
outcomes have provided evidence that has changed 
practice significantly over the past five years. 

Objective
The aim of this article is to discuss key evidence that 
has informed new Cancer Council Australia melanoma 
management guidelines.

Discussion
General practitioners play a critical role in melanoma 
diagnosis and follow-up. Complete excisional biopsy 
to achieve accurate tumour microstaging is essential 
for obtaining reliable prognostic information, planning 
further management and accessing adjuvant medical 
therapies. The management of patients with Stage III 
disease has changed dramatically over the past few 
years. Less surgery is now recommended, and patients 
may be offered potentially life-prolonging systemic 
therapies. Multidisciplinary discussion of management is 
recommended. Rapid advances in therapeutic options for 
patients with advanced melanoma have placed new 
emphasis on the importance of accurate staging and 
early management. Accordingly, the Australian national 
melanoma management guidelines have recently been 
updated. These evidence-based guidelines are now 
readily available on Cancer Council Australia’s electronic 
Wiki platform, which facilitates regular further updating.

Diagnosis
General practitioners are at the frontline of melanoma diagnosis; 
therefore, it is crucial that they are aware of its different clinical 
presentations and common mimics (Figures 1 and 2). It is well 
established that prognosis is related to stage of disease at diagnosis, 
making early detection critical. Although doctor-detected melanomas 
tend to be thinner, the majority of melanomas are initially 
self-detected,1 hence a new lesion or one in which the patient has 
noticed recent change should be examined carefully. Clinical signs of 
invasion may include a palpable component and dermoscopic features 
such as milky pink or blue-grey structureless areas, chrysalis structures 
(white streaks) and polymorphous vessels (Figure 1).2,3 Importantly, 
some melanomas (nodular and desmoplastic subtypes in particular) 
may be pink or skin-coloured and relatively featureless (Figure 2).2,4

An individual’s underlying risk should be considered when assessing 
lesions of concern and tailoring surveillance. There exist a number 
of validated risk models that can assist with this.5 A history of sun 
exposure behaviour, previous skin cancers and immunosuppression 
is important. The strongest phenotypic risk factors are the presence 
of multiple naevi and dysplastic naevi.6 MC1R variants contribute to 
skin phototype, skin freckling, iris freckling and eye and hair colour, 
which are also important determinants of risk. Germline mutations 
in CDKN2A are more likely to be found in melanoma kindreds with 
>2 first- or second-degree relatives where there is also a history of early 
age of onset, multiple primaries and/or pancreatic cancer. Genetic 
testing should be considered for such cases.5

Total body photography and sequential digital dermoscopic imaging
Where available, total body photography (TBP) should be considered 
for high-risk individuals, particularly those with high naevus counts and 
dysplastic naevi as it provides a baseline for monitoring for new lesions 
as well as for changes in pre-existing naevi. TBP captures the whole 
skin surface in either two-dimensional or three-dimensional images 
(Figure 3). It is often combined with sequential digital dermoscopic 
imaging (SDDI), an extension of traditional dermoscopy, usually with 
software that allows side-by-side comparisons of the same lesion at 
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different time points (Figure 3). These 
technologies allow a record of all skin 
lesions to be retained and reviewed for 
new lesions and potentially malignant 
changes at subsequent visits. SDDI allows 
the clinician to monitor dermoscopically-
equivocal lesions for changes over time, 
reducing the number of benign excisions.7 
It is important that patients are selected 
carefully for monitoring, with a lower 
threshold for excision if barriers to 
re-attendance exist.

Biopsy type
The aim of a diagnostic biopsy is to make 
an accurate diagnosis and, if melanoma 
is diagnosed, to provide an accurate 
assessment of depth and other histological 
features for staging purposes and to allow 
planning of further management. Accurate 
T-staging (ie based on tumour thickness 

and ulceration) is essential to plan 
definitive management, including wide 
excision margins, sentinel node biopsy 
(SNB) and systemic therapies. A complete 
excisional biopsy with a 2 mm margin is 
the most reliable way of achieving both of 
these aims. Although complete excision 
with primary closure is readily achievable 
in most cases, partial biopsy (shave or 
incisional) may be used for suspicious 
lesions in difficult sites (eg nose, ear, acral, 
nail) or for large-diameter lesions where 
primary closure is not possible. In such 
cases, an adequate and representative 
sample of the tumour should be provided 
for pathology assessment. Small-diameter 
punch biopsies are inappropriate 
for sampling lesions suspicious for 
melanomas as the technique carries 
a significant risk of false-negative 
misdiagnosis.8

Shave biopsy is a useful technique for 
confirming a diagnosis of lentigo maligna, 
particularly on the face. Deep shave biopsy 
(saucerisation) has gained popularity for 
melanoma diagnosis in some countries, 
with the aim of complete removal of the 
lesion. However, as a result of high rates 
of tumour-base transection, shave biopsy 
is not recommended for the diagnosis 
of invasive melanomas.9 Following base 
transection, the opportunity for accurate 
T-staging is lost, adding to patient anxiety 
and often culminating in additional 
procedures to address uncertainties.10

Interpreting the pathology report
Important prognostic features of invasive 
melanomas include Breslow thickness, 
ulceration and mitotic rate.11 Clark level is 
less reliable, and it is important to reassure 
patients that Clark level 4 (tumour 
invading reticular dermis) is not the same 
as Stage IV (metastatic disease).

Spitzoid tumours, deep penetrating 
spindle-cell tumours and naevoid 
melanomas can be challenging 
pathological diagnoses and warrant 
expert dermatopathology review prior 
to planning definitive surgery.12

Melanoma staging
Cancer staging is important for patients 
because it provides information about 
their risk of disease-related mortality. 
For clinicians, it allows the development 
of an evidence-based treatment plan to 
ensure optimal care based on patient risk. 
The staging system for melanoma (AJCC 
Cancer Staging Manual, Eighth Edition),13 
based on high-quality prospective data 
from 40,000 patients, provides accurate 
risk stratification.11 In addition to 
prognostic features of the primary tumour 
listed above, sentinel node status is used to 
determine disease stage.

Following initial diagnosis, in the 
absence of clinically apparent regional or 
distant disease on thorough examination 
(including palpation of lymph nodes), there 
is no role for preoperative blood tests or 
imaging with computed tomography (CT) 
or positron emission tomography (PET) 
scans.5 Early referral to a multidisciplinary 
team should be considered for all patients 

Figure 1. Two macroscopic and dermoscopic examples of superficial spreading melanomas (SSMs) 
showing asymmetry, border irregularity, colour variation, large diameter and elevation 
a. Macroscopic image of a 1.9 mm non-ulcerated SSM; b. Dermoscopic image of the SSM shown 
in Figure 1A, showing multiple colours, milky pink structureless areas centrally (*), white streaks (^) 
and atypical pigment network (arrows); c. A 0.4 mm SSM with a palpable component (dotted line); 
d. Corresponding dermoscopy of the SSM shown in Figure 1C, showing milky pink structureless 
areas (*) and asymmetrical pigmentation (arrow)
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with melanomas >1 mm in thickness 
or where there is uncertainty in the 
histopathological diagnosis.

Definitive surgery
An appropriate wide local excision 
(WLE) is definitive treatment for most 
patients presenting with in situ or 
early-stage melanomas. Patients with 
in situ melanomas require a WLE with a 
5–10 mm margin; for large or recurrent 
lesions, a 10 mm margin is desirable.5 
Definitive margins for invasive melanomas 
are 10–20 mm depending on tumour 
thickness, as outlined in the Australian 
melanoma management guidelines.5 WLE 
specimens should be orientated with a nick 
or suture to aid margin assessment.

When should sentinel node biopsy 
be considered?
The first site of recurrence after definitive 
treatment of a primary melanoma is in 
the regional lymph nodes (approximately 
63%); as a local, satellite or in-transit 
recurrence (13%); or at a distant site, by 
haematogenous spread (24%).14 SNB is 
the most sensitive method of detecting 
microscopic nodal disease at diagnosis, 
and it is recommended as a staging 
procedure for melanoma in the same 
way that it is used for patients with breast 
cancer. The test provides prognostic 
information in addition to T-staging. 
When the patient’s risk of lymph node 
spread is >5% (ie for melanomas >1 mm 
thick, or 0.8–1 mm thick with ulceration), 
referral for consideration of SNB is 
recommended (Figure 4).5,15,16 Patients 
should be well informed of the advantages 
and disadvantages of the procedure 
itself, their individual risk of harbouring a 
positive sentinel node, their prognosis in 
the event of a positive (or negative) node 
and how this would alter management. 
This can be a complex discussion that may 
benefit from multidisciplinary team input.

SNB involves preoperative 
lymphoscintigraphy. Immediately before 
the procedure, a blue dye injection in the 
region of the primary tumour is used to 
aid identification of the sentinel node. 
A prior WLE may interfere with accurate 
lymphatic mapping; therefore, the SNB 
should be performed at the same time as 

Figure 2. Examples of melanoma mimicking other more benign conditions 

a. An in situ melanoma presenting as a shiny pink patch may mimic superficial basal 
cell carcinoma (BCC); b. A thick nodular melanoma may mimic nodular BCC but shows 
irregular vessels (arrows) rather than arborising vessels on dermoscopy; c. A 0.4 mm thick 
amelanotic melanoma presenting as a new, firm, growing but relatively featureless papule; 
d. A longstanding verrucous seborrheic keratosis–like melanoma with a rapidly growing 
amelanotic nodule; e. An invasive subungal melanoma with destruction of the nail plate 
mimicking nail trauma or onychomycosis; f. A thick acral lentiginous melanoma mimicking 
a pressure ulcer
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the WLE. The procedure is well tolerated 
by most patients.17 Minor complications 
sometimes occur, but most are short 
term and self-limiting, including seroma 
and wound infection. The longer-term 
complication of lymphoedema is more 
common for primary melanomas of the 
lower limb (6%) when compared with 
the upper limb (approximately 2%) and, 
though usually mild, can be significant for 
the patient.18

What if the sentinel node is negative?
For the majority of patients, a negative 
SNB provides reassurance that the risk 
of death from melanoma is low. The 
10-year negative predictive value of the 
test is approximately 85%,19 meaning 
only 15% of SNB-negative patients will 
die from melanoma within 10 years. The 
risk of death is greater for patients with 
thick node-negative primary tumours 
(ie Stage IIB and IIC disease), who have 
five-year survival rates of 87% and 82%, 
respectively, which are similar to the 
rate for patients with Stage IIIB disease 
(83%).11 Given that adjuvant therapy 
provides a reduction in risk of relapse for 
patients with Stage IIIB disease, trials of 
adjuvant systemic therapy for patients with 

high-risk Stage II melanoma are currently 
underway (Figure 4).

What if the sentinel node is positive?
Completion lymphadenectomy following 
a positive SNB is no longer recommended 
in most cases on the basis of results of the 
MSLT-II and DeCOG-SLT studies,20,21 
which randomised SNB-positive 
patients to either close observation with 
serial ultrasonography or completion 
lymphadenectomy. These trials found no 
difference in survival between the two 
groups, and the morbidity of completion 
lymphadenectomy was considerable.20

SNB has greatly reduced the incidence 
of patients developing palpable 
lymphadenopathy requiring therapeutic 
lymphadenectomy. Adjuvant radiotherapy 
to the regional node field has no impact 
on overall survival but reduces the risk 
of regional recurrence. However, there 
is a higher rate of lymphoedema, and 
adjuvant radiotherapy is not generally 
recommended.22

Adjuvant systemic therapy
New systemic therapies have been 
shown to be effective for both patients 

with advanced disease and those in the 
adjuvant setting, reducing the rate of 
recurrence in high-risk patients such 
as those who are SNB-positive.23–25 
Targeted BRAF and MEK inhibitor 
therapy (dabrafenib plus trametinib) has 
recently been listed on the Australian 
Pharmaceutical Benefits Scheme (PBS) 
as adjuvant therapy for patients with 
Stage IIIB–D disease where the melanoma 
harbours a mutation in the BRAF gene. 
This medication combination reduces the 
risk of recurrence by >50%, with a relapse-
free survival (RFS) of 54% when compared 
with 38% for placebo at four years.24 
More recently, immunotherapy trials with 
anti-PD-1 and anti-CTLA-4 antibodies 
have shown improved RFS for nivolumab 
when compared with ipilimumab (hazard 
ratio: 0.68) after 36 months’ follow up25 
and for pembrolizumab when compared 
with placebo (hazard ratio: 0.57)23 after 
15 months’ follow-up. Nivolumab is now 

Figure 3. a. Three-dimensional total body photography; b. Digitally magnified three-dimensional 
image of a naevus evolving to melanoma in situ; c. Adjacent sequential dermoscopy
Reproduced with permission from Rayner JE, Laino AM, Nufer KL, et al, Clinical perspective of 3D total 
body photography for early detection and screening of melanoma, Front Med 2018;5:152, doi: 10.3389/
fmed.2018.00152.
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Figure 4 (opposite). A decision tree with 
melanoma management options based on 
disease stage. The AJCC Cancer Staging 
Manual, Eighth Edition, takes primary tumour 
thickness, ulceration and SLN status into 
account. Patients with Stage IIIB (>1 mm thick 
ulcerated or >2 mm thick non-ulcerated and 
SLN-positive) and more advanced stages 
are eligible for adjuvant targeted therapy 
or immunotherapy, both of which are now 
available on the Australian Pharmaceutical 
Benefits Scheme (PBS). Note: patients 
presenting with a clinically-detected node 
will be at least Stage IIIB.
*Adjuvant therapy is currently not funded on the 
Australian PBS for Stage IIIA patients; however, 
the field is changing rapidly and referral should 
be considered to discuss therapeutic options and 
clinical trials.
†The yield of baseline imaging of patients with 
Stage IIIA disease is extremely low, and the 
Australian guidelines recommendation is to 
‘consider NOT performing PET/CT or CT in newly 
diagnosed sentinel node positive patients’,5 based 
on evidence that the yield of PET/CT and CT in 
detecting occult metastases is only 0.5–3.7%.
‡There is no evidence that routine surveillance 
imaging improves survival; however, PET/CT should 
be considered by the treating team if the finding of 
early metastatic disease would alter management. 
Patients should be counselled about the risks of 
radiation, false-positive results and possible anxiety.
CT, computed tomography; PET, positron emission 
tomography; SLN, sentinel lymph node; SNB, 
sentinel node biopsy; US, ultrasonography
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available on the Australian PBS for patients 
with resected Stage IIIB–D disease. 
Patients with Stage III disease should be 
referred to a medical oncologist to discuss 
adjuvant treatment options (Figure 4).

Follow-up
The peak risk period for melanoma 
recurrence is within the first three years, 
with a median time to developing distant 
metastatic disease of 16 months.14 
However, an inverse relationship 
exists between tumour thickness and 
time to recurrence, so the possibility 
of late recurrence and death (after 
5–20 years) remains, particularly for 
thin tumours.26,27 The great majority of 
recurrences are self-detected, and patients 
should therefore be educated on skin 
self-examinations.28 Clinical examination 
of scars, node fields and a full skin 
examination should be performed at an 
initial frequency determined by the risk of 
disease recurrence (ie three-monthly for 
Stage IIB–III, 12-monthly for Stage I) and 
risk of subsequent primary melanoma. 
Frequency of surveillance can be reduced 
following the peak risk period (refer to the 
melanoma guidelines for more detail).5 
Currently there is no evidence that routine 
PET or CT imaging, even in SNB-positive 
patients, provides a survival benefit. 
However, there is mounting evidence 
that low-volume metastatic disease is 
more responsive to systemic therapy than 
high-volume disease.29,30 Surveillance 
PET or CT imaging may therefore be 
considered by the treating team for 
patients with Stage IIC and III disease 
provided patients are counselled about 
potential risks and benefits (Figure 4).5

Conclusion
Early diagnosis of melanomas and 
appropriate initial management and 
follow-up are of great importance, 
and GPs play a critical part in this. The 
management of patients with Stage III 
disease has changed dramatically over 
the past few years. Less surgery than 
previously is now recommended, and 
patients may be offered potentially 
life-prolonging systemic therapies. 

The optimal management of patients 
with Stage III disease requires assessment 
by an experienced multidisciplinary 
team including dermatologists, surgical 
oncologists, medical oncologists, radiation 
oncologists, pathologists, nuclear 
medicine physicians and allied health 
professionals. Early referral for accurate 
staging is therefore recommended.
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