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Ophthalmic treatments are successful in managing uveal melanomas achieving good local control. However, a large number still
metastasise, primarily to the liver, resulting in mortality. There is no consensus across the world on the mode, frequency, duration or
utility of regular liver surveillance for metastasis and there are no published protocols. The Scottish Ocular Oncology Service (SOOS)
constituted a Scottish Consensus Statement Group (SCSG) which included ocular oncologists, medical oncologists, radiologists and
a uveal melanoma patient as a lay member. This group carried out an extensive review of literature followed by discussions to arrive
at a consensus regarding surveillance planning for posterior uveal melanoma patients in Scotland. The Consensus Statement would
provide a framework to guide each patient’s surveillance plan and provide all patients with clarity and transparency on the issue.
The SCSG was unable to find adequate evidence on which to base the strategy. The consensus statement recommends a risk-
stratified approach to surveillance for these patients dividing them into low to medium-risk and high-risk groups defining the mode
and duration of surveillance for each. It supplements the UK-wide Uveal Melanoma National Guidelines and allows a more uniform
consensus-based approach to surveillance in Scotland. It has been adopted nationally by all health care providers in Scotland as a
guideline and is available to patients on a publicly accessible website.
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INTRODUCTION
Uveal melanoma is a rare tumour with an incidence of ~2–8 per
million per year in Caucasians [1]. More than 90% involve the
choroid, the remainder being confined to iris and ciliary body [2].
Both sexes are affected in equal numbers [3]. All suspected uveal
melanomas in the UK are referred to one of the four regional
ocular oncology centres at London, Liverpool, Sheffield and
Glasgow. All patients from Scotland are referred to the Scottish
Ocular Oncology Service in Glasgow which diagnoses between
50–60 uveal melanomas per year.
Staging in uveal melanoma is performed using the American

Joint Committee on Cancer (AJCC 8th Edition) Tumour-Node-
Metastasis (TNM) staging system for eye cancer [4, 5]. Outcomes
for patients with uveal melanoma vary widely, but are better for
patients with smaller tumours. In a cohort of 8033 patients, the 10-
year metastatic rate for a 1-mm-thick uveal melanoma was 5%, for
a 2-mm-thick uveal melanoma was 10%, and for a 6-mm-thick
uveal melanoma was 30% [6]. When grouping 7621 uveal
melanomas into small (0–3mm thick, 29.8%), medium
(3.1–8mm thick, 49%) or large (>8 mm thick, 20.9%) tumours,
the 10-year rates of detecting metastases were 11.5%, 25.5% and
49.2% respectively [6]. The AJCC stage specific survival rates have
been studied by Kujala et al. and then validated by the AJCC
Ophthalmic Oncology Task Force. The 5-year survival rate ranges
from 96–97% for Stage I to 25–26% for Stage IIIC [5, 7].

CURRENT UVEAL MELANOMA GUIDELINES
A group of experts from England were supported by “Melanoma
Focus” to develop the Uveal Melanoma Guidelines [8] which were
published in January 2015. These were subsequently approved by
The National Institute of Health and Care Excellence (NICE). The
aim of these guidelines was to optimise patient care by providing
recommendations based on the best available scientific evidence.
Adequate evidence was found lacking in a number of areas and, in
these situations, the guideline development group (GDG) arrived
at an expert consensus where possible. The Group, however,
recognised that each patient is an individual and the guidelines
clearly stated that they “should therefore neither be prescriptive
nor dictate clinical care”.
As part of the guidelines, the GDG addressed the issue of

surveillance and performed an extensive search of literature to
gather evidence on the issue. The GDG concluded that some of
the evidence in the literature appeared to suggest that offering
surveillance to all patients may be futile. However, there was a
consensus supporting the concept of conducting surveillance with
an emphasis on liver screening. It recommended that all patients,
irrespective of risk, should have a holistic assessment to discuss
the risk, benefits and consequences of entry into a surveillance
programme.
The GDG was unable to agree on a definition of high metastatic

risk and therefore did not give any opinion regarding a risk-
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adapted strategy for surveillance. It was recognised that some
centres employ MRI with or without contrast in “high-risk” uveal
melanoma while others indicated that they would remain with the
initial hepatic assessment using ultrasound and only progress to
other modalities when the ultrasound detected an abnormality.
Consensus was achieved amongst the GDG for lifelong 6-monthly
liver screening in all melanoma patients despite the lack of
evidence in the literature supporting this practice. It recom-
mended that patients judged at high-risk of developing metas-
tases should have 6-monthly lifelong surveillance incorporating a
clinical review, nurse specialist support and liver-specific imaging
by a non-ionising modality.
It is apparent from the above guidelines that there was a

consensus amongst the group that there was inadequate
evidence to be prescriptive about the recommended modality
for surveillance. These guidelines seem to have been interpreted
by various clinicians, patients and patient groups in different ways
and surveillance continues to be performed variably across the
United Kingdom. There was no representation from Scotland in
the discussions that led to the above guidelines and, in Scotland, a
petition was filed in December 2016 challenging the surveillance
protocols followed for these patients in Scotland. The absence of
any such detailed published protocols or guidelines led us to this
attempt to achieve consensus across Scotland regarding surveil-
lance planning.
The Scottish Consensus Statement Group (SCSG) group state-

ment does not intend to replace the NICE-accredited Uveal
Melanoma National Guidelines published in January 2015 and due
to be updated in 2020. This statement should be seen as
complementary to the above guidelines and is applicable to uveal
melanoma patients in Scotland and may be useful for patients
outside Scotland.

METHODS
The SCSG was constituted to include ophthalmologists specialis-
ing in ocular oncology (ocular oncologists), radiologists, oncolo-
gists and a lay member who is a uveal melanoma patient under
the care of the SOOS. The group also included two eminent
members from England—an ocular oncologist and a medical
oncologist. The terms of reference were accepted by all
committee members and outline of issues was circulated amongst
the group. An extensive review of literature was carried out by the
group members. The group met to discuss all aspects of the
statement and, eventually, the final version was drafted and
approved by the group. This statement was then approved by
National Services Division of Scotland which oversees and funds
the Scottish Ocular Oncology Service and circulated amongst all
Health Boards in Scotland.

METASTASIS FROM UVEAL MELANOMA
The relative 5-year survival of uveal melanoma has been reported
to remain unchanged in the past three decades [9]. Survival drops
off significantly once metastatic disease is present. One-year
overall survival of patients with metastases is reported to be
15–43%, with reported median survival ranging from 4 to
15 months [10–13] but may only be 2 months without treatment
[6].
The most common site of metastasis is the liver, with liver

lesions present in 77–94% of patients with metastatic disease
[14–17]. Other common sites of metastasis include lung and bone.
Liver involvement is the cause of death in most patients with
metastatic uveal melanoma [18].

Management options for metastatic uveal melanoma
Chemotherapeutic agents for systemic metastases from uveal
melanoma have shown disappointing results [19]. Immunotherapeutic

drugs including Ipilimumab, Nivolumab and Pembrolizumab have all
shown low response rates [19, 20].
Liver disease is usually multifocal but some patients may

develop oligometastatic metastases enabling surgical removal
[21–23] which has been reported to be associated with prolonged
survival. Other targeted therapies such as radiofrequency ablation
[23] and selective internal radiotherapy [20] have also been used
in patients with limited liver metastases. Recently there has been
interest in percutaneous hepatic perfusion of melphalan [24, 25].
Despite a multi-centre study concluding that it can be part of an
integrated multimodality treatment approach in appropriately
selected UM patients [25], randomised data not confounded by
crossover are unavailable.
A number of groups have recently reviewed the treatment of

metastatic uveal melanoma. Carvajal et al. concluded that neither
is there a standard of care for the treatment of metastatic disease
nor has any therapy been shown to improve overall survival [20].
Similar conclusions were drawn by Yang et al. [20] and Kinsey and
Salam [26].
A systematic review and meta-analysis which looked at

78 studies and pooled data on 2494 patients found no clinically
significant difference in overall survival by treatment modality or
decade [27]. They concluded that most of the difference in
reported overall survival likely is attributable to surveillance,
selection, and publication bias rather than treatment-related
prolongation.
Triozzi and Singh emphasised that participation in well-

designed, scientifically sound clinical trials is essential to develop
effective adjuvant therapies [28]. Most recently, Khoja et al.
conducted a meta-analysis and concluded that that progression-
free survival and overall survival from metastatic uveal melanoma
generally remained poor in clinical trials published over the last 13
years [13].
In summary, despite a number of novel therapies being trialled,

there is no evidence that any of the currently available manage-
ment options improve overall survival by any significant degree.

Rationale for surveillance for metastases from uveal
melanoma
In the absence of proven systemic therapies and limited success
with liver directed treatments, there are many multi-centred trials
looking at treatment for metastatic disease with the hope of
finding a cure or a treatment that prolongs survival. This has led to
the introduction of surveillance programmes with the aim of
identifying metastases early, allowing for liver directed treatments,
clinical trial entry or standard systemic treatment whilst the
patient has good performance status and end organ function.
It has been previously shown that surveillance allows early

detection of metastases prior to the development of symptoms.
Although a survival benefit to surveillance has not been proven,
most centres perform periodic screening of all or high-risk uveal
melanoma patients, and surveillance is now considered to be
good clinical practice. The uveal melanoma guidelines achieved a
consensus for lifelong 6-monthly liver screening in all melanoma
patients despite the lack of evidence in the literature supporting
this practice [8]. Factors supporting surveillance include improved
potential to identify oligometastatic disease, which may be
amenable to local therapies such as ablation or resection, reduced
morbidity from advanced disease, more therapeutic options with
standard treatments if patients have good performance status and
organ function, and identifying patients eligible for clinical trials
[29].

Surveillance protocols
Surveillance protocols varies widely between institutions with no
universally accepted protocol based on serological or radiological
investigations [30, 31]. Liver function tests have been proven
irrelevant in the diagnosis of hepatic metastases from uveal
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melanoma [32]. A wide variation exists concerning the choice of
the imaging examination and the frequency of the surveillance
[29].
In Europe, ultrasound of the liver is typically performed every

6 months for 10 years, with CT or MRI being performed if a
suspicious lesion is identified [33]. At some tertiary-care centres in
the USA, surveillance is usually carried out in a twofold manner,
using contrast enhanced MRI for the liver and CT chest, abdomen
and pelvis for whole-body surveillance, with the timing based on
the risk of metastasis indicated by the tumour histology and
genetic profile [34]. It should be borne in mind that financial
incentives, fear of malpractice and patient pressure/ request are
well recognised factors resulting in excessive investigations and
over treatment in the USA [35].
Similarly, the duration of the surveillance in various centres is

also non-uniform. The Uveal Melanoma guidelines suggested
lifelong surveillance [8] but, in practice, very few institutions
perform regular scanning for life. For example, the WCC in
Memphis has a protocol of performing surveillance 6-monthly for
2 years and then annually up to 5 years [36]. They have no set
protocol for the 5 to 10-year period but generally surveillance
stops 10 years after diagnosis. Marshall and colleagues instituted a
semi-annual MRI screening programme that targeted high-risk
patients, defined as predicted risk of metastatic death at 5 years
greater than 50%, and detected asymptomatic disease in 83/90
(92%) of patients [37]. Stratifying surveillance strategies by risk
may make better use of resources and be both time and cost
effective. However, the benefit of prolonged and more frequent
surveillance must be weighed against the risks associated with
extended imaging including heightened patient anxiety and
concerns surrounding contrast accumulation [38, 39].
There are a number of cancers that have surveillance protocols

for metastases (e.g. lung, prostate, etc). Generally, the surveillance
protocols are conducted for 5–10 years. The aim is to detect
locoregional recurrence or metastatic disease at an early stage
with the assumption that an early salvage treatment can lead to
better survival. However, intensified follow-up programmes are
controversial. For example, a large metanalysis showed that there
is no overall survival benefit for intensifying the follow-up of
patients after curative surgery for colorectal cancer [40]. The
majority of screening strategies for recurrent colorectal cancer do
not extend beyond 5 years [41]. Recently, a randomised study
showed that SABR (Stereotactic Ablative Radiotherapy) in
oligometastatic patients (from various primary cancers including
breast, colorectal, lung and prostate) improves overall survival
compared to standard of care palliative treatments [42]. However,
in metastatic uveal melanoma there is no evidence that an early
detection improves survival.
Few metastases are detected after 10 years of the diagnosis of

uveal melanoma and it is rare for metastatic lesions to be picked
up after 15 years post-diagnosis [43, 44]. The incidence of systemic
recurrence from melanomas after 10 years ranges from 0.98 to
6.7%. One study from a tertiary referral centre found that 13.2% of
metastatic uveal melanoma patients had their metastases
diagnosed after 10 years [43]. In general, clinical monitoring with
radiologic imaging for tumour recurrence beyond 10 years post
therapy of the primary tumour is not cost-effective because of the
rarity of delayed recurrence [43]. Further, prolonged surveillance
after 10 years may increase patient anxiety.

Mode of surveillance
There is a wide variation in the non-ionising modality used to image
the liver for surveillance in these patients. In the UK, it is recognised
that some centres employ MRI with or without contrast in “high-
risk” uveal melanoma while others perform the initial hepatic
assessment using ultrasound and only progress to other modalities
when ultrasound detected abnormalities are seen [8].

Belerive et al. reviewed the imaging characteristics of incidental
common benign liver lesions and contrasted them with uveal
melanoma metastases. Their paper lays out the advantages and
disadvantages of the differing liver imaging modalities in a tabular
form [45]. In summary, liver ultrasound is low-cost, widely
available, non-invasive and has no side-effects but may not be
able to scan the whole liver due to body habitus and is operator
dependent. The MRI with contrast is the most specific modality for
picking up small liver metastases and is at least as sensitive as CT
[34]. However, it is expensive, time-consuming and not suitable in
all patients (e.g., with metallic implants, pace-maker, claustropho-
bia, etc) and has a high false positive rate. This contributes further
to heightened patient anxiety [38]. There is also evidence that
repeated MRI scanning with contrast results in accumulation of
the contrast medium in the brain [39].
Chaudhary et al. conducted a retrospective cohort study of their

patients looking at 1390 hepatic ultrasound scans [46]. They used
a stepwise surveillance protocol based on serial hepatic ultra-
sounds followed by confirmatory scans such as computed
tomography and MRI. They found that the sensitivity, specificity,
and positive predictive value of hepatic USG for findings that were
indeterminate or suspicious for metastasis were 96%, 88% and
45% respectively. The specificity of the confirmatory scan was
greater than that of hepatic USG (93% vs. 88%, respectively). They
concluded that this approach offers a high likelihood of detecting
asymptomatic metastases in patients with primary uveal
melanoma.
It is generally accepted that MRI is more sensitive than

ultrasound in detecting smaller liver metastases [34]; however,
there is no evidence to suggest that routine surveillance with MRI
scanning (as opposed to ultrasound scanning) confers a survival
advantage to uveal melanoma. There have been no comparative
studies or controlled trials between these modalities in this
respect.

Risk stratification
The risk of metastasis in uveal melanoma is determined by
multiple factors, including clinicopathological features such as
tumour size and location [6] and molecular genetic abnormalities,
most notably the loss of chromosome 3 [47, 48]. Therefore, some
tumours are at higher risk for metastasising than others [49, 50].
For patients with high-risk tumours, oncologists often recommend
either more frequent and/or more intensive surveillance such as
inclusion of hepatic CT/MRI in addition to hepatic ultrasonography
[46, 51].
Targeted surveillance, in the highest risk patients with the

greatest needs, also offers a practical setting where clinical trials
may be most helpful in elucidating the role of follow-up [8].
However, the level of risk that is employed as a cut-off is clearly
subject to debate. The risk-versus-benefit ratio of screening in “low
metastatic risk” disease poses additional challenges and must be
carefully weighed against potential harm from false positive
findings, potential radiation exposure, psychological morbidity
and the economic impact.
The definition of “high-risk” uveal melanoma is made by either

using the AJCC TNM staging (8th Edition) or from cytogenetic
testing on biopsy material or from enucleated eyes. Although
routinely offered, very few patients in the SOOS seem to be keen
on a biopsy for prognostication (unpublished data). In this setting,
defining a high-risk melanoma can only depend on non-
pathological and non-cytogenetic factors except in cases where
an enucleation or biopsy has been performed. The Uveal
Melanoma Guidelines group suggested that a high-risk melanoma
may entail inclusion of various factors including large tumour size,
ciliary body involvement and an AJCC stage which prognosticates
a more than 30% chance of death in 5 years [8]. On the basis of
the AJCC 8th edition, this translates to Stage IIIA and above.
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RECOMMENDATIONS FOR METASTATIC SURVEILLANCE OF
UVEAL MELANOMA IN SCOTLAND
The above extensive review of literature and ensuing discussions
have resulted in the SCSG formulating recommendations that
would help guide the metastatic surveillance of uveal melanoma
patients. These are:

(1) All uveal melanomas diagnosed at the Scottish Ocular
Oncology Service are staged as per AJCC (8th Edition) and
are offered a prognostic biopsy. A detailed pathological
examination and cytogenetic testing is performed for
patients undergoing enucleation.

(2) The melanoma is categorised into either “high-risk” or “low
or medium-risk” on the basis of staging, pathology and
cytogenetics as well as any other factors. This recommenda-
tion is based on a discussion by a multi-disciplinary team
(MDT) meeting constituting ocular oncologists, pathologists,
radiologists and clinical oncologists.

(3) A melanoma may, therefore, be deemed “high risk” based
on the following (Table 1):

– AJCC (8th Edition) Stage IIIA or worse [8].
– Presence of high-risk pathological features including

epithelioid cells, extra-scleral extension and the presence
of closed connective tissue loops [8].

– Presence of Monosomy 3 [34, 49].
– Presence of abnormalities in Chromosome 8 (8p loss, 8q

gain) [34, 48].
– Presence of BAP-1 mutations [49, 52].

(4) The recommendation is discussed with the patient and a
surveillance plan is put into place. Figure 1 shows the
recommended protocols for high-risk and low to medium-
risk melanomas.

(5) The recommended duration of surveillance is 10 years from
the diagnosis of the uveal melanoma.

(6) The surveillance plan is reviewed by the MDT if the clinical
picture changes, new information becomes available or the
patient requests review of the plan.

In summary, the SCSG believes that an effective strategy is to
target the high-risk uveal melanoma patients in Scotland with the
more sensitive imaging modalities for surveillance of liver
metastases. These recommendations bring about greater clarity
and transparency to this difficult issue and serve as a template for
a discussion and combined decision-making with the patient. The
SCSG did not consider the issue of surveillance for metastases to
other sites such as lung and bone.
This consensus statement supplements the UK-wide Uveal

Melanoma National Guidelines and allows a more uniform
consensus-based approach to surveillance in Scotland. It has
been adopted nationally by all health care providers in Scotland as
a guideline and is available to patients on a publicly accessible

website. A similar consensus across the UK or even Europe would
be in the interest of patients of uveal melanoma.
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