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ABSTRACT

The aim of this review is to propose guidelines for initial radiological staging and the follow-up imaging
regime for melanoma. This will provide consistency in the access and delivery of quality melanoma
care. Radiological imaging plays an important role in assessing the extent of disease, guiding individual
treatment and evaluating treatment response. However, there exists limited literature addressing the
optimal radiological staging and surveillance imaging regimes for melanoma. The lack of consensus on
imaging for melanoma can generate inconsistency in the standard of skin cancer care provided. This
review considers the appropriate imaging techniques for both initial melanoma staging and follow-up
specifically in the New Zealand clinical environment. The recommendations in this article are based
on evaluation of the currently available literature and consensus of feedback from consultation with
a working group of New Zealand clinicians involved in providing care to patients with melanoma. The
proposed guidelines are considered the standard of care, but regional practice may differ based on
access to imaging technology, cost limitations and the clinical experience of healthcare professionals.

stantial worldwide rise in reported rates

of skin cancers, including melanoma.!
New Zealand has one of the highest rates
of melanoma in the world.? In 2016, 2,571
patients with melanoma (including melano-
ma in situ (MIS)) were recorded by the New
Zealand Cancer Registry (age standardised
rate 36.4 per 100,000).2 Although melanoma
is less common than other forms of skin
cancer (accounting for less than 5% of skin
cancers), the mortality rate is significantly
greater, causing the majority of skin can-
cer related deaths.® New Zealand has the
highest rate of melanoma mortality (age
standardised rate 4.5 per 100,000) with 362
deaths in 2016.3 The high mortality rate is re-
lated to the aggressive nature of the disease,
which results in metastasis and various
barriers in the effective early detection of
melanoma.*

In recent decades, there has been a sub-

The most widely used histopathological
staging system of melanoma is the American
Joint Committee on Cancer (AJCC) TNM
system. The most recent AJCC staging update
is the eighth edition,® which is used in
this review. Radiological imaging plays an
important role in the evaluation of disease,
guiding treatment and assessing response.
However, the optimal imaging technique
for staging and the appropriate regime
for surveillance imaging for melanoma
remains controversial, as the literature
assessing this is limited. The application of
positron emission tomography-computed
tomography (PET-CT) in the management of
patients with melanoma is rapidly evolving.
PET-CT has superior diagnostic accuracy
over computed tomography (CT) and is more
accurate for staging of distant metastasis.®
Surveillance imaging is used to detect local
recurrence/metastasis of melanoma and
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assess treatment response. Previously, the
role of surveillance imaging was considered
unjustified due to the limited treatment
options available. However, with the emer-
gence of new and improved therapies,
surveillance imaging may have a benefit on
overall survival.

This review evaluates the current
literature and proposes guidelines for radio-
logical staging and surveillance imaging for
melanoma based on the AJCC TNM stage
of disease. The guidelines proposed in this
review are considered to be the standard
of care. However, it is acknowledged that
regional practice may vary according to
the availability of imaging technology, cost
limitations and clinical experience.

Initial staging imaging
Cross-sectional body imaging

All staging imaging investigations should
ideally be completed within two weeks of
referral to radiology. Indication for radio-
logical staging is dependent on TMN status
and intended treatment. The available
literature assessing various imaging tech-
niques for radiological staging of melanoma
is limited. Most studies are of retrospective
design and are difficult to compare due
to variability in both methodology and
the patient groups assessed.” PET-CT has
improved diagnostic accuracy over CT, partic-
ularly for detection of extracerebral distant
metastatic disease.® A small retrospective
study compared staging PET-CT with CT alone
and found major therapy changes based on
the PET-CT findings, particularly with regard
to surgical management.?

Stages 0, land Il

Routine radiological staging for asymp-
tomatic patients with stage 0 (MIS), I and II
disease is generally not recommended, due
to low rates of true positive findings and
comparatively high rates of false positive
findings.*** A reasonably large percentage
of the recurrence seen in patients with
stage 0 (MIS), I and II disease is local (nodal,
satellite or in-transit) and is often detected
by the patient or clinician.* Therefore, for
patients with stage 0 (MIS), I or II disease,
and excluding sentinel node biopsy (where
indicated), baseline cross-sectional imaging
is not routinely recommended in asymp-
tomatic patients.

In those with thick melanomas (eg, T4,
stage IIB and IIC disease) there are conflicting
views in the literature, with currently little
evidence to support a significant benefit
of initial staging with PET-CT or CT, due to
low yield and high false positive rates.!>'6
However, in certain high-risk clinical situ-
ations, such as thick T4 tumours, baseline
PET-CT may add value with regard to
altering the proposed treatment or therapy.
Therefore, in patients with high-risk stage
II disease with thick melanomas (eg, T4,
stage IIB and IIC disease), initial staging
with PET-CT can be considered and should
be discussed at a multidisciplinary meeting
(MDM). Also consider PET-CT staging if
sentinel node biopsy failed or was declined."”

Stage IlIA

For patients with stage IIIA disease
(positive sentinel lymph nodes with
low nodal tumour volume), there is
little evidence to support the value of
baseline cross-sectional imaging. In
particular, staging imaging in this group has
a high false positive rate, which may lead to
inappropriate further investigation and/or
interventions.'®* However, the rate
of relapse in this group is not negligible,
but it may be that the volume of locore-
gional or distant metastatic disease is
below the threshold for imaging detection at
the initial diagnosis.' Follow-up surveillance
imaging should be considered at an appro-
priate time interval based on the
risk of recurrence. However, for patients
with positive sentinel lymph nodes where
therapeutic lymphadenectomy is planned
(which is not considered the standard of
care), baseline PET-CT is recommended
instead.

Therefore, for patients with stage IITIA
disease under clinical or ultrasound obser-
vation, baseline cross-sectional staging
imaging such as PET-CT is not routinely
indicated in asymptomatic patients. PET-CT
is recommended for patients with a positive
sentinel node where therapeutic lymph-
adenectomy is planned.

Stages I1B, IlIC and IIID

In patients with high-risk stage III disease
(stage IIIB, ITIC and IIID disease), baseline
PET-CT detection of occult metastasis may
upstage the patient, which can have signif-
icant implications for further management.
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A small retrospective study by Groen

et al reported that 18% of patients with
stage III disease were upstaged to stage
IV.2° Therefore, baseline PET-CT is recom-
mended for patients with stage IIIB, IIIC
or IIID disease, as potential upstaging may
influence a change in treatment.'

Stage IV

Patients with stage IV disease may present
clinically or as an unexpected finding
on imaging with or without a history of
melanoma. For patients with stage IV disease,
PET-CT is recommended if the result will
change management. Baseline PET-CT for
stage IV disease should be guided by the
MDM and recommended in certain clinical
circumstances, such as if there is oligometa-
static disease demonstrated on conventional
CT that would be amenable to surgery or
radiotherapy, as a baseline for systemic
therapy or if there are equivocal findings on
conventional CT that could potentially change
treatment decisions. Otherwise, contrast-en-
hanced staging CT of the chest, abdomen and
pelvis should be performed. Neck CT should
be added if the primary malignancy is in the
head, neck or upper trunk.

Brain imaging

The AJCC recognises patients with central
nervous system metastases as having the
worst prognosis of all melanoma patients
with distant metastatic disease (M1d
category).’ The incidence of developing
brain metastases increases with TNM stage.

The risk of cerebral metastasis in stage I
and II disease is low, and routine staging is
generally not recommended. For patients
with stage III disease, macroscopic nodal
and in-transit disease has been associated
with an increased risk of brain metastases.?
In stage IV disease, the risk of concurrent
cerebral and extracerebral metastasis at
diagnosis has been described as being
present in up to a third of patients, and
there is also a small group where the brain
is the only site of metastatic disease.

It is widely accepted that contrast-en-
hanced magnetic resonance imaging (MRI)
is superior to contrast-enhanced CT for
the detection of cerebral metastases and is
therefore preferable due to improved diag-
nostic accuracy.® If low-dose CT is performed
as part of the PET-CT examination, it may
not be of diagnostic quality for the detection
of brain metastases, and additional diagnos-
tic-quality brain imaging may therefore be
required.

Given the prognostic implications and
treatment options now available, staging
high-resolution brain imaging is recom-
mended for patients with stage IIIB, IIIC, IIID
and IV disease.?

Lymph node ultrasound

An ultrasound of the lymph node basins
draining the primary site may be considered
in selected clinical situations. Examples
include high-risk stage II patients with
equivocal clinical examination or when

Table 1: Initial staging imaging recommendations for melanoma by AJCC stage.

AJCC stage Staging imaging

0,111

Not routinely indicated in asymptomatic patients.

Regional lymph node ultrasound in selected clinical situations.

1B, IIC

Consider baseline PET-CT for high-risk T4 tumours, following MDM discussion.

1A

Not routinely indicated in asymptomatic patients.

PET-CT is recommended if therapeutic lymphadenectomy is planned.

1B, I1IC, 11D
contrast-enhanced CT).

PET-CT and high-resolution brain imaging recommended (MRI preferable over

contrast-enhanced CT.

PET-CT, if the result will change clinical management or therapy, and MDM
discussion. Otherwise, baseline CT chest, abdomen and pelvis +/- neck.

High-resolution brain imaging recommended. MRI preferable over
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clinical examination is limited by patient
body habitus or when sentinel node
biopsy has failed or was declined. There
is evidence that ultrasound can detect
lymph node metastasis with a reasonable
degree of accuracy, with literature to
support increased sensitivity of ultrasound
compared to clinical examination.?2*
Although the sensitivity of ultrasound is
higher than clinical examination, it is no
substitute to sentinel node biopsy.

Follow-up and
surveillance imaging

Cross-sectional body imaging

In conjunction with intensive clinical
follow-up, the addition of routine cross-sec-
tional imaging does allow earlier detection
of recurrent disease, but the impact on
overall survival is still unclear.?® Cross-sec-
tional imaging follow-up should be guided
by the probability of recurrence at any
stage and determined by stage, symptoms,
clinical findings and suitability for therapy.
With emerging systemic therapies,
routine follow-up cross-sectional imaging
also provides assessment of therapeutic
response. In particular, the apparently high
negative predictive value of PET-CT seems
to be reasonably consistent and notably
reassuring.?

The optimal cross-sectional imaging
(PET-CT or CT) surveillance regime for
high-risk melanoma remains controversial,
and there is currently no international
consensus. Even in high-risk melanoma
patients, there is no high-quality data
to support improved survival outcomes
following routine follow-up cross-sectional
imaging. It is generally agreed that PET-CT
has superior diagnostic accuracy over
conventional CT.¢ In those clinical settings
where CT findings are equivocal or there
are clinical findings highly suspicious for
recurrence, PET-CT results may alter the
treatment course, particularly when surgery
is being considered.® There is, however, no
prospective data that directly compares the
two modalities with regard to the magnitude
of differences in survival outcomes.

Stages 0, 1,1l1Aand IIB

For patients with stage 0, I, IIA and IIB
disease, routine surveillance imaging is not
recommended if the patient is asymptomatic.

Stage IIC

For patients with thick melanomas (eg, T4
tumours), baseline staging with PET-CT is
controversial due to low yield and high false
positive rate. However, there are signif-
icant relapse rates, particularly in patients
with stage IIC disease. In a retrospective
study of pathologic stage II patients by Lee
et al, 46% of stage IIC patients relapsed,
and of those, 52% of first relapses were
systemic. Imaging detected relapse in 31%
of these patients.?’ Stage IIC patients notably
relapsed earlier with a higher proportion
of systemic metastases (especially lung and
brain) when compared to other stage II
subgroups.?’ Therefore, for patients with
stage IIC disease, CT chest, abdomen and
pelvis +/- neck and brain MRI or CT head
at six months and then at twelve months is
recommended. Consider annual surveillance
imaging in years 3-5 following diagnosis. If
there are equivocal findings on routine CT
surveillance, PET-CT should be considered if
it would influence a treatment change.

Stage llIA

From the limited data available, baseline
staging cross-sectional imaging in patients
with a positive sentinel lymph node (stage
IITA with low nodal tumour volume) appears
to be of limited benefit, with low yield and
high rates of false positive tests.!8282° This
can lead to further unnecessary investi-
gations, some of which may be invasive/
morbid. However, the rate of recurrence in
this group is not insignificant. Although a
high percentage of first relapses are locore-
gional and often detected by the patient
or clinician, less frequent surveillance
cross-sectional imaging in this group has
been shown to detect asymptomatic recur-
rence/progression.?® Therefore, for patients
with stage IIIA disease, CT chest, abdomen
and pelvis +/- neck at six months and then at
twelve months, and then annually there-
after until three years following diagnosis, is
recommended.

Stages IlIB, l1IC, Il1ID and IV

The approach to cross-sectional imaging
surveillance of patients with higher stage
III disease and stage IV disease varies
widely. For example, the National Compre-
hensive Cancer Network suggests follow
up PET-CT or CT every 3-12 months.*?
Regarding salvage curative surgery, radio-
therapy or emerging systemic therapies,
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there is an impression that treatments are
more effective in the setting of low tumour
volume, making early detection of recur-
rence and/or distant metastatic disease
relevant.?6% For patients with asymp-
tomatic stage IIIB, IIIC, IIID or IV disease,
more frequent cross-sectional imaging (eg,
3-6 monthly in the first three years) should
be considered, when the rates of recurrence
are highest. Particularly in stage III disease,
a substage approach to follow-up regimes
may indeed be beneficial.?® This approach
acknowledges that, although the actual
benefit of earlier imaging detection on
survival outcomes is not yet known, there
are now more treatment options available.

Therefore, in asymptomatic patients with
stage IIIB, IIIC, ITIID and IV disease, routine
follow-up with contrast-enhanced CT of
chest, abdomen and pelvis +/- neck can be
considered at 3-6 monthly intervals for the
first three years. Annual follow-up imaging
in years 3-5 following diagnosis is recom-
mended. If there are equivocal findings on
routine CT surveillance, PET-CT should be
considered if it would influence a treatment
change. If there is biopsy proven local
(nodal, satellite or in-transit) recurrence or
oligometastatic disease, PET-CT should be
considered if the patient is a candidate for
surgery, radiotherapy or systemic therapy.
The PET-CT imaging request should be
discussed at the MDM.

For patients with stage III and IV disease
on active treatment (systemic therapy
or radiotherapy), the follow-up imaging
schedule will be determined by the
oncology team, who will likely base their
decision on individual patient symptoms
and/or the need to assess treatment
response. The above schedule may be a
useful guide to the minimum frequency of
imaging.

Brain imaging

MRI is superior to contrast-enhanced CT
for the detection of cerebral metastases and
is preferred (particularly if there is prior
documented metastatic brain disease). As
with relapse at other sites, development of
brain metastases generally occurs in the
first three years.?*! Patients with stage IIC
disease have been found to relapse earlier,
with a higher proportion of systemic metas-
tases compared to other stage II subgroups.?”
For stage III patients, macroscopic nodal

and in-transit disease has been associated
with an increased risk of brain metastases.?
There has also been an association between
primary tumour ulceration and devel-
opment of brain metastasis.*

Previously, the poor prognosis of those
with brain metastases may have precluded
routine surveillance for those at risk.
However, given the prognostic implications
and recent advances in surgery, stereo-
tactic radiotherapy and systemic therapy,
there are improved treatment outcomes
(particularly in the setting of smaller
tumour volume and asymptomatic lesions).
This would suggest that earlier detection
increases the treatment options available
to patients, although there remains little
evidence to directly support this. Therefore,
surveillance high-resolution brain imaging
(brain MRI or contrast-enhanced CT head)
should also be considered in high-risk
patients (stages IIC, IIIB, IIIC, ITIID or IV)
at 3-6 monthly intervals in the first three
years, with less frequent surveillance
following this.

Lymph node ultrasound

surveillance

Ultrasound of the draining regional
lymph node basins may provide a useful
adjunct to clinical examination, particularly
when clinical examination is limited (such
as obese patients), when sentinel node
biopsy (SNB) has failed or not performed
when indicated or as surveillance of SNB
positive nodal stations when therapeutic
lymphadenectomy is not performed.
Following the results of the MSLT-II trial,
local surveillance with ultrasound is likely
to increase.®® There is evidence that ultra-
sound can detect lymph node metastasis
with a reasonable degree of accuracy, with
literature to support an increased sensi-
tivity of ultrasound compared to clinical
examination.3*35

Sonographic features suspicious for
nodal malignancy, as defined by Vassallo
et al, remain as consistent criteria in the
literature for lymph node malignancy
and include longitudinal to transverse
diameter ratio <2, echogenic central
hilum narrowed or absent (suggesting
diffuse hypoechogenicity) and concentric
or eccentric widening of the peripheral
cortex.*® Nodal size alone is not a good
discriminator, as small nodes may have
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malignant features and benign reactive knowledge. Equivocal sonographic findings
nodes may be notably enlarged. Other may need short-interval follow-up ultra-
suspicious features include peripheral sound or fine needle aspiration (FNA).
vascularity on colour Doppler sonography Therefore, ultrasound imaging of the

and intranodal necrosis.” A combination draining nodal basins should be performed
of more than one suspicious finding has in a select group of patients, in conjunction
been shown to increase the sensitivity of with routine clinical follow-up and appro-
detection.® The success of sonographic priate cross-sectional imaging as per

nodal assessment therefore relies on the TNM stage. Ultrasound imaging should be
expertise of the sonographer, who requires performed in patients with stage IB, IIA, IIB
a certain level of technical skill and or IIC disease where SNB is not performed

Table 2: Surveillance imaging recommendations for melanoma by AJCC stage.

AJCC stage

Surveillance imaging

0,1B, IIA, IIB

Not routinely indicated in asymptomatic patients.

For patients with stage IB, IIA, 11B or IIC disease where SNB is not performed when
clinically indicated, or where SNB has failed or clinical examination is limited, re-
gional lymph node ultrasound is recommended 6 monthly for 2 years.

[

CT chest, abdomen and pelvis +/- neck and brain MRI or CT head 6 monthly for 3
years.

Consider annual surveillance CT imaging in years 3-5.

Consider PET-CT if there are equivocal findings on CT that would influence treat-
ment change.

If SNB was not performed, regional lymph node ultrasound is recommended 6
monthly for 2 years.

A

CT chest, abdomen and pelvis +/- neck at 6 months and then at 12 months and
annually thereafter until 3 years from the initial diagnosis.

Regional lymph node ultrasound 6 monthly for 2 years for patients with SNB posi-
tive stage Ill disease where therapeutic lymphadenectomy is not performed.

11B, 1IC, 11D, IV

CT chest, abdomen and pelvis +/- neck and brain MRI or CT head 3-6 monthly for 3
years and annually in years 3-5 following diagnosis.

Consider PET-CT if there are equivocal findings on CT surveillance and if it would
influence a treatment change.

Consider PET-CT if there is biopsy proven local recurrence or oligometastatic disease
and the patient is a candidate for surgery, radiotherapy or systemic therapy.
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when clinically indicated, and in patients
with SNB positive stage III disease where
therapeutic lymphadenectomy is not
performed and where SNB has failed.
Ultrasound imaging should also be
considered for patients where clinical
examination is limited. The recommended
frequency of ultrasound imaging is six
monthly for two years. For those patients
undergoing ultrasound surveillance and
who have not had SNB, baseline ultrasound
is also advised.

There may be more than one draining
nodal basin. For example, a primary
tumour in the central torso may drain to
either axillary or inguinal stations, and
ultrasound assessment should include
all relevant nodal stations. For primary
tumours in the head and neck, bilateral
neck ultrasound is advised.

Conclusion

Although the available literature is limited
with regard to the effect on overall survival,
radiological staging and surveillance imaging
plays an integral role in guiding decision
making with respect to management of
melanoma. With the emergence of new and
targeted therapies for melanoma, there is
now even more need to accurately stage and
restage disease. As of yet, there is no inter-
national consensus to guide the mode or
interval of imaging and there is significant
variability in clinical practice. The imaging
recommendations outlined above are based
on a review of the current literature and
clinical consultation with the aim to provide
a pragmatic and standardised approach
to radiological imaging for patients with
melanoma in New Zealand.
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