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Abstract

Personalized treatment of uveal melanoma

involves the tailoring of all aspects of care to

the condition, needs, wishes, and fears of the

patient, taking account of the individual’s

circumstances. When selecting between

radiotherapy, surgical resection, and

phototherapy, or when deciding how best to

combine these different therapeutic

modalities, it is necessary to understand the

patients utilities, with respect to tumour

control, visual conservation, and preservation

of the eye, so as to prioritize outcomes

accordingly. For example, such considerations

would influence the width of the safety

margins when administering radiotherapy,

according to whether the patient considers

it more important to conserve vision or to

guarantee tumour control. With ‘suspicious

naevi’, the choice between observation,

immediate treatment, and biopsy is

complicated by the lack of adequate survival

data on which to base rational decisions,

making it necessary for both patient and

doctor to accept uncertainty. Personalized care

should involve close relatives, as appropriate.

It must also adapt to changes in the patient’s

needs over time. Such personalized care

demands the ability to respond to such needs

and the sensitivity to identify these

requirements in the first place. Personalized

treatment enhances not only the patient’s

satisfaction but also the ‘job satisfaction’ of all

members of the multidisciplinary team,

improving quality of care.
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The term ‘personalized treatment’ can be

defined as the tailoring of therapy to the needs,

wishes, fears, and condition of the patient,

also taking account of the individual’s

circumstances. In the context of holistic care,

this also encompasses counselling, consent, and

psychological support, which must be provided

not only to the patient but also to the family.

Uveal melanomas can cause visual handicap,

facial disfigurement, pain, and metastatic

death.1 Many patients experience visual loss,

caused by the tumour or its treatment, and some

are restricted by such deficit. About a third

of patients require enucleation. A very few

patients develop painful complications, such as

neovascular glaucoma. Almost 50% of patients

develop metastatic disease, which is almost

always fatal.2 Each patient responds to these

threats in an individual way.

There is a wide range of therapeutic options.

These include various forms of radiotherapy,

phototherapy, and surgical resection, each with

its own indications, contraindications, risks, and

benefits.3 These modalities can be administered

alone or in combination. Management is

complicated by the rarity of this disease (ie,

approximately 6 per million per year), making it

necessary for patients to be treated at specialist

adult ocular oncology centres, which in the

United Kingdom are currently located in

Glasgow, Liverpool, London, and Sheffield.

Many patients are elderly, with the age at

presentation peaking at 60 years.4 Comorbidity

is therefore common.

The main therapeutic objectives, such as

visual preservation and tumour control, often

conflict with each other, with priorities varying

greatly between patients. This difficult situation

is compounded by the fact that decision making

may be hampered by the lack of good evidence,

making it necessary to ‘act without facts’ (ie, to

gamble). For example, it is not known whether

ocular treatment influences survival and if so

in whom.5

Practitioners (and patients) vary greatly in

their attitude to interacting with each other,

some preferring the ‘paternalistic’ approach and
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others requiring a more consensual decision making.

In theory, it is the patients who should choose their

treatment, after being told all they need to know; in

practice, however, it is difficult for them to comprehend

the large amounts of information they are given and to

provide fully informed consent in time for treatment the

next day. Delaying treatment for days or weeks to give

patients time to consider all options is usually not

helpful, making it necessary to tailor the decision-making

process to the individual.6

There is so much variation between ocular oncology

centres that any attempt to provide an encyclopaedic

overview would prevent an adequate discussion of

the subject. The aim of this review is to describe how

personalized care is provided to patients with uveal

melanoma at our centre in Liverpool.

Treatment planning

Management of pigmented tumours of indeterminate

malignancy (‘suspicious naevus’)

The first decision to be made is whether or not to treat the

ocular tumour. If it is not possible to determine clinically

whether this is a naevus or melanoma, it can be difficult

to choose between observation, treatment, or biopsy

(Figure 1a). Although observation is the most convenient

choice, the risk of metastasis associated with delaying

treatment is not known. A patient observed in Liverpool

had a choroidal melanoma that suddenly grew after

several years of apparent inactivity.7 Examination of the

enucleated eye showed features suggesting late

transformation from low-risk disomy 3 to highly lethal

monosomy 3. The patient died of metastatic disease,

which may have been prevented if she had been treated

without delay. In many patients, early treatment would

unnecessarily cause visual loss and perhaps other

complications. Increasingly, this dilemma is resolved by

tumour biopsy, which, however, is not without its risks

(ie, haemorrhage, endophthalmitis, tumour seeding, and

biopsy failure, with an inconclusive result). In theory,

randomized trials of treatment versus observation of

small, asymptomatic tumours should provide the

answer; in practice, however, such studies would require

thousands of patients and many years of follow-up,

especially as large numbers of patients would decline an

invitation to participate or they would drop out because

their tumour becomes symptomatic or if they become

concerned about metastatic risk. Our approach is to split

one big decision into several small steps, guiding the

patients through the various scenarios, describing what

might happen and helping them to contemplate on how

they might feel after each possible outcome. In most

patients, the best way forward soon becomes obvious.

The minority who cannot immediately make up their

mind are given a 4-month follow-up appointment, with

the option to discuss matters with the specialist ocular

oncology nurse at any time, and to let us know if they

decide to have treatment so that this can be administered

without delay. We also have a ‘buddy’ system so that

patients can speak to volunteers who have previously

been through a similar experience.

Treatment of melanoma

A review of 3680 patients undergoing eye-conserving

therapy in Liverpool, between 1993 and 2012 indicates

that 35% of patients underwent primary enucleation, the

remainder having eye-conserving treatment consisting of

plaque radiotherapy in 32%, proton beam radiotherapy

in 22%, trans-scleral local resection in 7%, endoresection

in 3%, and phototherapy in 1%. After conservative

therapy, local tumour control is achieved in 91%,

with 90% of all patients retaining the eye.

The choice of ocular treatment is determined by the

chances of conserving the eye and useful vision; the risk

of ocular and systemic complications; the visual needs;

general health; utilities (ie, priorities); and the patient’s

ability or preparedness to attend the ocular oncology

centre for treatment and follow-up.

Ocular factors The main ocular factors predicting loss of

the eye are: tumour thickness and proximity to the optic

disc.8 Other risk factors are large diameter; extensive

involvement of the ciliary body, iris, or angle; diffuse

growth pattern; and secondary effects such as

neovascular glaucoma, total retinal detachment, and

severe uveitis. Extraocular spread does not preclude

conservative treatment if resectable or if it can be

included in the proton beam field.9 The chances of

conserving vision are diminished by proximity to the

fovea or optic disc, a long history of visual loss caused

by retinal detachment, and large tumour bulk.

Patients’ ocular needs The patient’s ocular needs are

influenced by the visual acuity in the fellow eye and the

patient’s occupation. Some patients consider the eye to

be useless without vision and others, such as teachers,

are more concerned about retaining their own eye, even

if this has no useful vision.

Patients’ feelings The patients’ feelings have a major role

in decision making. Some patients decline radiotherapy

because they cannot bear the thought of having a

persistent tumour in the eye, despite reassurances that

the chances of recurrence are minimal. When considering

radiotherapy, some patients are happy to reduce safety

margins, in the hope of conserving vision, whereas others
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Figure 1 (a) A melanocytic tumour of indeterminate malignancy in the right eye of a 48-year-old woman. The choice of management
included: observation, with an unknown risk of metastasis; proton beam radiotherapy, which would inevitably have caused visual
loss; and diagnostic biopsy, with risks of retinal detachment, haemorrhage, infection, and failure. As the fellow eye was amblyopic,
with visual acuity of 6/18, the patient was observed. Thirteen years later, her condition was unchanged, with visual acuity of 6/6. (b)
Left eye of a 38-year-old woman with a melanocytic tumour of indeterminate malignancy measuring 5.9 mm basally with a thickness
of 1.4 mm. The patient was offered the choice between observation, immediate proton beam radiotherapy, and biopsy. She was
unhappy about leaving a potentially malignant tumour untreated and did not wish to sacrifice vision unnecessarily if the tumour was
benign. She therefore had a biopsy, which showed the lesion to be a spindle-cell melanoma. Proton beam radiotherapy was
administered and 6 months later the visual acuity was 6/9. (c) Left eye of a 58-year-old woman with a juxtapapillary choroidal
melanoma measuring 12.8 mm basally, with a thickness of 4.8 mm. The choice of treatment included enucleation, proton beam
radiotherapy, plaque radiotherapy, and endoresection. (d) The patient opted for proton beam radiotherapy, receiving this together with
transpupillary thermotherapy, which induced resolution of the exudative retinal detachment. Five years later the patient was well,
with visual acuity of 6/6. (e) Left eye of a 45-year-old man with an inferonasal choroidal melanoma measuring 16.4 mm basally with a
thickness of 5.9 mm, associated with an extensive exudative retinal detachment. The choice of treatment included ruthenium plaque
radiotherapy, proton beam radiotherapy, trans-scleral local resection, and enucleation. (f) The patient underwent trans-scleral local
resection because he needed good visual acuity to continue to work as a fireman. Four weeks post-operatively, the visual acuity had
regained the pre-treatment level of 6/19 and was improving.
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insist on the full treatment, even if this inevitably causes

visual loss. When offered trans-scleral local resection,

some patients baulk at the thought of hypotensive

anaesthesia when they are informed about the possible

complications (myocardial infarction and

cerebrovascular accident), although these are

exceedingly rare. Some patients decline endoresection

when informed about other ophthalmologists’ concerns

about tumour seeding. Such fears are based on intuition

rather than evidence as seeding is very rare, with an

incidence of approximately 1%.10,11

Logistical considerations Most patients live far from the

ocular oncology centre, and this unfortunately often

influences the choice of treatment, especially if there are

difficult domestic circumstances. Some patients opt for

enucleation because they care for a sick relative or

because their occupation prevents them from being

absent for long periods (eg, farmers). Occasionally, these

factors influence the choice between plaque and proton

beam radiotherapy, the former being completed in a

week and the latter requiring the patient first to have

an operation for insertion of tantalum markers, then to

attend Clatterbridge Centre for Oncology for treatment

planning, a few weeks later, and then to return to that

hospital a week or two later for the treatment itself.

Interactive decision making As mentioned before in this

article, we prefer the consensual approach to treatment

selection. We believe that patients find it easier to come to

terms with any loss or inconvenience if they have a say in

their treatment planning. For this reason, when the

chances of conserving an eye are slim, we do not

immediately say to the patient that the eye must be

removed; instead, we describe all the complications that

are likely to happen after local resection or radiotherapy,

so that it is the patient who tells us that they consider

enucleation to be the best treatment. Many patients find

it difficult to take responsibility for such an important

decision. We therefore relieve them of this burden as

soon as possible by reassuring them that they have made

what we consider to be the wisest decision (if this is

indeed the case, which it usually is). Some patients,

especially from overseas, expect paternalistic care and

find it perplexing to travel a long distance for an expert

opinion only to be told that it is up to them to decide

what to do. Careful explanation is required if the

patient’s trust and confidence are to be maintained.

Therapeutic options With choroidal melanomas, the first

choice of eye-conserving treatment in Liverpool is

ruthenium plaque radiotherapy.12,13 This is because,

unlike proton beam radiotherapy, there is no damage to

the eyelids and the external eye and because, as

mentioned above, it is completed within a week. It is also

much less expensive (Table 1).3 If the tumour extends

close to the optic disc or fovea, the plaque is positioned

so that its posterior edge is aligned with the posterior

tumour margin. This is done with the patient’s consent

and using tools and techniques developed in Liverpool.14

In most patients, a minimum scleral dose of 350 Gy is

delivered, so as to cause visible choroidal atrophy by

6 months; if this atrophy confirms that the plaque was

positioned adequately, the patient can be discharged

from our care, to be followed-up at the local hospital.

If the patient is diabetic, then the minimum safe apex

dose is given, delivering adjunctive transpupillary

thermotherapy to prevent tumour recurrence and

exudation. If the chances of local tumour recurrence

are estimated to exceed 5%, because the tumour has

an irregular shape, extends close to optic disc, or has a

thickness 45 mm, then another form of treatment is

selected.

If ruthenium plaque radiotherapy is not appropriate,

then the second choice of treatment is proton beam

radiotherapy.15 This may be combined with

transpupillary thermotherapy to reduce exudation. With

superior tumours, proton beam radiotherapy is delivered

through the closed eyelid to avoid lash loss and

keratinization of the mucocutaneous junction at the lid

margin, which causes painful keratitis. With bulky

tumours, radiotherapy causes severe exudative retinal

detachment, rubeosis, and neovascular glaucoma (‘toxic

tumour syndrome’), so that trans-scleral local resection is

performed, if appropriate.16 Surgical excision is also

preferred with medial tumours, because proton beam

radiotherapy of such tumours tends to cause canalicular

damage and intractable epiphora. When the tumour

extends close to the optic disc or fovea, then the patient is

offered proton beam radiotherapy with a notch designed

to reduce the radiation delivered to these structures. With

medial tumours approximating or involving the optic

disc, the patient is offered endoresection, unless 45 clock

hours of the optic disc are involved or unless the basal

tumour diameter exceeds 10 mm.17,18 When the tumour

is very small and thin, transpupillary thermotherapy or

photodynamic therapy may be considered, provided that

the patient accepts that such treatment may need to be

followed by radiotherapy for persistent tumour.19 If none

of these forms of conservative therapy is appropriate,

then enucleation is advised.

For iris melanomas, our first choice of treatment is

proton beam radiotherapy, because this is an outpatient

procedure with acceptable morbidity.20 If the tumour is

diffuse, then whole-anterior segment proton beam

radiotherapy is delivered.21 Most patients will require

cataract surgery and anti-glaucoma therapy, with some

requiring medical treatment for limbal stem cell failure.
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Table 1 Treatment selection in Liverpool

Choroidal melanoma
J Thicknesso6 mm

K Diameter417 mm: enucleation
K Patient not keen to undergo prolonged treatment: enucleation

’ Diameter 9–17 mm
K Posterior margin41 DD from disc: brachytherapy
K Patient keen to retain the eye

J Posterior margin r1 DD from disc
’ Medial tumour

K Patient needs good vision: endoresection
K Patient concerned about risk of endoresection

J Vision important: proton beam with reduced margin
J Tumour control important: standard proton beam

’ Temporal tumour
J Proton beam radiotherapy

’ Diameter r8 mm
K Thickness r2 mm

J Distance from fovea
’ r1 DD

K Patient accepts risk of treatment failure: photodynamic therapy
K Patient does not accept risk of treatment failure: as above

’ 41 DD
K r1 DD from disc: transpupillary thermotherapy
K 41 DD from disc: as above

K Thickness 42 mm: as above
J Thickness45 mm

’ Diameter 417 mm: enucleation
’ Diameter r17 mm

K Temporal location
J Extensive retinal detachment: trans-scleral resection
J Minimal retinal detachment: proton beam radiotherapy

K Medial location
J Patient fit for hypotensive anaesthesia: trans-scleral local resection
J Patient unfit for hypotensive anaesthesia

’ Keen to retain eye: proton beam radiotherapy
’ Not concerned by loss of eye: enucleation

Ciliary body melanoma
J o2 Clock hours of ciliary body/iris/angle involved: as for choroidal melanoma

’ Involvement only of peripheral iris: cyclectomy
’ Involvement of iris sphincter: proton beam radiotherapy

J ¼42 Clock hours of ciliary body/iris/angle involved
’ Patient keen to retain eye: proton beam radiotherapy
’ Patient not concerned about loss of eye: enucleation

Iris melanoma
J Nodular

’ r2 Clock hours of iris/angle involved
K Tumour involves sphincter: proton beam radiotherapy
K Tumour involves only peripheral iris: iridocyclectomy

’ 42 Clock hours of iris/angle involved
K Patient keen to retain eye: proton beam radiotherapy
K Patient not concerned about loss of eye: enucleation

J Diffuse
’ Patient keen to retain eye: proton beam radiotherapy
’ Patient not concerned about loss of eye: enucleation

Extraocular spread
J Resectable or treatable with proton beam radiotherapy: as above
J Untreatable conservatively: enucleation
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Small ciliary body tumours are surgically removed using

techniques developed by the first author (BD) to conserve

the iris sphincter. Such excision also provides ample

tissue for diagnosis and prognostication.22

Rational treatment selection must, of course, be based

on evidence, the most relevant data being those of the

centre where the patient is treated. We rely heavily on

our own customized ocular oncology database, with data

entered prospectively by two full-time data managers/

secretaries. Patients with ocular malignancy are reported

to the NHS Cancer Registry, so that we are automatically

notified of the date and cause of death of any of our cases

from mainland Britain. All patients are invited to

complete quality-of-life questionnaires 6 months after

their initial treatment and then annually. By undertaking

these measures, we are able to advise patients, not only

on how likely they are to survive and retain the eye and

vision but also on how they will actually feel.

Estimating risk of metastatic disease

Prognostication allows screening for metastatic disease to

be targeted at high-risk individuals while avoiding

expensive and stressful investigations in patients with

little or no risk of metastasis. It also reduces anxiety, not

only in patients with a favourable prognosis, as one

would expect, but also in those with a high-risk of

metastasis (at least in Britain).23,24 This is because

patients feel empowered when they know their

prognosis and when they can prepare themselves and

their family for any eventuality. Most attend an

oncologist for 6-monthly screening. Although the

chances of prolonging life are slim, patients find such

screening helpful because a normal liver scan reassures

them that they are unlikely to develop symptomatic

metastatic disease in the next 6 months. Our experience is

that the most anxious and unhappy patients are those

whose prognosis is uncertain. This is especially the case

when they are denied the benefits of biopsy, because this

is considered inappropriate (eg, small tumour size) or

because the sample is inadequate for analysis.

Conventionally, survival is predicted according to the

tumour size and extent, using methods such the TNM

staging system (tumour, node, metastasis) of the

American Joint Committee on Cancer. Such anatomical

staging provides only a very crude estimate of survival

probability. An online prognostic tool has been

developed in Liverpool, which enhances reliability,

making predictions relevant to individuals.25 This is

achieved by integrating TNM stage with histological

grade of malignancy and genetic tumour type. Metastatic

disease occurs almost exclusively in patients whose

tumour shows chromosome 3 loss and/or a class 2 gene

expression profile.26,27 With such tumours, clinical

tumour stage indicates how long the tumour and any

metastases have been growing whereas histological

grade of malignancy correlates with rate of tumour

growth. Such personalized prognostication has

profoundly influenced patient care, at least at our

centre.24 For this reason, in Liverpool and a growing

number of centres, patients undergoing radiotherapy are

routinely offered a prognostic tumour biopsy (Figure 2).

Not all ocular oncologists are convinced about the

benefits of prognostic biopsy. Some still feel that there

is no point in performing risky and expensive tumour

biopsy to predict metastatic disease that only rarely

responds to treatment. In the United Kingdom, however,

patients have formed an organization (ie, Ocumel UK) so

that more are finding out how the care they received at

their oncology centre compares with that provided

elsewhere. We have heard of patients who have become

upset because their ophthalmologist did not offer them

the option of prognostic tumour biopsy. They feel let

down because the ‘informed consent’ they provided was

not as informed as they would have liked. This is a

difficult and controversial area.

Counselling

Our approach is to discuss the advantages and

disadvantages of each type of management so that

patients can decide what best fits their own attitude to

risk. Each new patient is given a CD-ROM or an audio-

cassette tape recording of the actual discussions to help

them remember what was said.28 Three-dimensional

photographs of their eye and a plastic model help them

to visualize their tumour. Immediately after this

explanation, they are seen by a specialist nurse, who

ensures that they have an adequate understanding of

their condition and its treatment. Patients also receive

copies of the reports that are sent to their local

ophthalmologist. Furthermore, they are able to get in

touch with our specialist nurse by phone or e-mail at any

time if they ever wish to discuss any aspect of their care.

A full-time health psychologist screens all new patients

for psychological morbidity, providing support as

appropriate or organizing such care close to the patient’s

home. These measures all help to personalize care

to each individual patient.

Follow-up

In Liverpool, the treatment of uveal melanoma is

designed to minimize the need for patients to attend

repeatedly for follow-up assessments unless they

develop a complication. It is assumed that patients do

not wish to travel far from home unless this is essential.

Some, however, are keen to be followed-up at our ocular
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oncology centre. If such patients do not need to see an

ocular oncologist, because the risk of ocular

complications is low, they are reviewed at a follow-up

clinic run by specialist oncology nurses.29 Surveys

using anonymous questionnaires have shown high

levels of satisfaction among patients attending these

clinics.

Conclusions

Personalized treatment of uveal melanoma yields high

levels of patient satisfaction with the care they receive. It

also improves the ‘job satisfaction’ of all members of the

multidisciplinary team, enhancing motivation and

efficiency, improving quality of care. Individualization of

ocular treatment is possible only if an adequate selection

of therapeutic modalities is available. Such a

multimodality approach requires sufficient patient

numbers, to achieve expertise with every kind of

treatment and to maintain an adequate cost–benefit ratio.

Patients’ needs tend to change over time and it is

necessary to adapt to such change if personalized care is

to be maintained. This requires not only an adequate

responsiveness to each patient’s requirements but also

the sensitivity and empathy to recognize such needs in

the first place.
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Figure 2 (a) Right eye of a 57-year-old man with a superior choroidal melanoma, which measured 15.2 mm basally with a thickness of
5.2 mm (ie, TNM stage IIB). The patient was treated with a 20 mm ruthenium-106 plaque. (b) The clinical features, considered alone,
would have indicated a 30% risk of metastatic death at 10 years. (c) The patient underwent a prognostic trans-retinal biopsy, which
showed the tumour to be of mixed cell type, with no chromosome 3 loss. Multivariate analysis using our online predictor indicated the
10-year risk of metastasis to be only 5%. (d) If this biopsy had shown chromosome 3 loss, this risk would have been 58%. Almost
5 years later, the patient was alive with good local tumour control, no metastatic disease, and visual acuity 6/9.
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