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Can the MOLES acronym and scoring system improve the
management of patients with melanocytic choroidal tumours?
Bertil E. Damato 1✉
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It can be difficult for practitioners to determine the likelihood of malignancy in melanocytic choroidal tumours. This author has
therefore devised the MOLES acronym to highlight the most informative clinical features, which comprise mushroom shape, orange
pigment, large size, enlargement, and subretinal fluid. Each of these is scored 0 if absent, 1 if subtle or uncertain, and 2 if present.
Tumours are categorised as ‘common naevus’, ‘low-risk naevus’, ‘high-risk naevus’ and ‘probable melanoma’ according to whether
the sum of these five scores is 0, 1, 2 or 3 or more, respectively. Tentative recommendations, subject to future studies, include:
review of ‘common naevi’ by a community optometrist whenever the patient attends for another reason, such as a two-yearly
‘check-up’ (i.e., ‘self-care’); non-urgent referral of patients with ‘low-risk naevi’ or ‘high-risk naevi’ to an ophthalmologist to plan
long-term surveillance (i.e., determining the frequency of assessments and whether these should be undertaken by an
ophthalmologist or a community optometrist); and urgent referral of patients with a MOLES score >2 (i.e., ‘probable melanoma’) to
an ophthalmologist for immediate referral to an ocular oncologist if a suspicion of malignancy is confirmed. The MOLES system
does not require assessment of internal acoustic reflectivity by ultrasonography. MOLES scores correlate well with diagnosis of
choroidal naevi and melanomas by ocular oncologists; however, further evaluation of this aid in routine optometric practice and
other situations is needed. MOLES should prevent unnecessary referral of patients with naevi for second opinion and non-essential
monitoring of these patients at hospital eye services.
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INTRODUCTION
Early treatment of choroidal melanoma optimises any opportu-
nities for conserving vision and the eye and may prevent
metastatic disease in some patients [1–3]. It can be difficult to
distinguish small choroidal melanomas from naevi [4]. Community
optometrists are therefore referring large numbers of patients
with choroidal naevi to hospital eye services (Damato et al., Oxford
Eye Hospital audit, unpublished data). Many of these patients are
then monitored for months or years at a hospital eye service and
some are referred to a tertiary-referral ocular oncology centre for
diagnosis. Conversely, patients with melanoma may experience
long delays in treatment, because their tumour is monitored for
growth [5, 6]. The problem is compounded by the 5-8%
prevalence of choroidal naevi, few of which ever show malignant
growth [7–10].
The tendency to refer patients for expert opinion can be

expensive for patients, who may incur travel expenses, loss of
income and other costs and who may also be stressed by the
possibility of eye cancer and the risk of catching Covid-19 while
travelling to and from the hospital eye service and in the clinic
itself. Non-essential specialist care also diverts healthcare
resources from patients in greater need, lengthening hospital
waiting lists and overburdening photography units, ultrasonogra-
phy departments, and other services, possibly delaying the
diagnosis and treatment of patients with melanoma and other

serious conditions requiring urgent treatment, especially during
the Covid-19 pandemic and its aftermath [11].
The author has developed the MOLES acronym and scoring

system, to help non-experts estimate the likelihood of malignancy
in melanocytic choroidal tumours and to manage patients
accordingly. The aims of this article are to describe MOLES and
to discuss how it could improve the management of patients with
these lesions.

MOLES acronym
MOLES stands for: mushroom shape, orange pigment, large size,
enlargement, and subretinal fluid (SRF), all of which are well
known to be indicators of malignancy.

Mushroom shape. Choroidal melanomas develop a mushroom
(‘collar-stud’) shape when they perforate the retinal pigment
epithelium (RPE) so that Bruch’s membrane obstructs venous
outflow from the intra-retinal part of the tumour, which becomes
oedematous and swollen. On ophthalmoscopy and colour
photography, the exposed, apical part of the tumour shows
dilated and tortuous tumour vessels (‘double circulation’). The
base of the tumour is usually grey, even with amelanotic
melanomas, because of multilayering of the RPE, which may also
show clumps of orange pigment [12]. On ultrasonography (US),
the intra-retinal part of the tumour shows high internal acoustic
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reflectivity, because of the interstitial oedema, whereas the basal
part of the tumour, within the choroid, shows low reflectivity,
because the tumour cells are packed close together.
Perforation of Bruch’s membrane and RPE by a naevus is rare

and usually minimal, without the development of a mushroom
shape [13].

Orange pigment. Lipofuscin is a waste product from the retinal
receptors, which is normally removed by the RPE [14]. When this
function is disrupted by an underlying tumour, lipofuscin
accumulates as dusting if mild and as clumps if severe. This
pigment is normally minimal or absent over choroidal naevi
(Fig. 1). It is usually present over choroidal melanomas (Fig. 2) On
ophthalmoscopy and colour photography, lipofuscin is orange

over dark tumours (hence the term ‘orange pigment’) (Fig. 2). On
FAF imaging, lipofuscin is brightly autofluorescent (Fig. 2). On
optical coherence tomography (OCT), the lipofuscin accumulates
on the superficial (inner) surface of the RPE (Fig. 2). Lipofuscin can
appear brown or black over amelanotic tumours. In some cases,
fundus autofluorescence may reveal lipofuscin that has desqua-
mated from the tumour surface, forming deposits in subretinal
fluid inferior to the tumour, occasionally forming a ‘pseudo-
hypopyon’. Lipofuscin may be absent over a melanoma if the
tumour is very small with minimal thickening. It is the author’s
impression that lipofuscin is less likely to develop pre-equatorially
and that it tends to disappear when tumour thickness increases
beyond 2–3mm, possibly when retinal receptors atrophy so that
lipofuscin is no longer produced. Orange pigment can also

Fig. 1 Choroidal naevus (MOLES score= 00000= ‘common naevus’). A Colour photograph showing the naevus infero-temporal to the left
optic disc, (B) FAF, showing no hyper-autofluorescent lipofuscin, and (C) OCT, showing a normal RPE and retina, with no lipofuscin or
subretinal fluid. This scan also shows how it is possible to measure tumour diameter and, if the internal scleral surface can be identified, the
tumour thickness.

Fig. 2 Choroidal melanoma (MOLES score= 02102= 5= ‘probable melanoma’). A Colour photograph, showing a dome-shaped choroidal
melanoma temporal to the right fovea, with clumps of confluent orange pigment, (B) FAF, showing the lipofuscin to be hyper-autofluorescent,
and (C) OCT, showing lipofuscin clumps and subretinal fluid.
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accumulate over choroidal haemangiomas and metastases. In
some cases, the lipofuscin can be difficult to see without FAF.
Some choroidal naevi have what appears to be confluent orange
pigment, which proves to be transparent RPE over an amelanotic
tumour. Unlike lipofuscin, drusen show minimal autofluorescence
and develop between the RPE and Bruch’s membrane.

Large size. There is much size overlap between melanomas and
naevi. A study by Augsburger et al. found that there are
approximately 70, 10 and 3 naevi for every choroidal melanoma
in the basal diameter ranges of 5–6mm, 6–7mm, 7–8mm,
respectively [15]. Thin tumours tend to have tapering margins, so
that colour photography may define tumour extent more
accurately than US [16]. Despite some variation in optic disc
diameter basal tumour dimensions of such lesions can be
measured more accurately by ophthalmoscopy or colour photo-
graphy, considering one horizontal disc diameter (DD) to be
equivalent to 1.5 mm. In some cases, green-free photographs can
show the tumour extent more readily than colour photographs.
Ideally, a ruler or callipers should be used for these measurements,
because visual estimates can be inaccurate. OCT can be useful in
some cases (Fig. 1).
Augsburger et al. also found that there are approximately 125,

25 and 5 choroidal naevi for every melanoma in the thickness
range of 1.5–2mm, 2–2.5 mm, 2.5–3mm, respectively [15]. The
thickness of small, posterior lesions can be measured by
performing OCT if the internal scleral surface can be seen (Fig. 1).
With halo naevi, this technique may show a flat anterior surface
with posterior bowing of the internal scleral surface, which may be
missed with ultrasonography [17]. Nevertheless, ultrasonography
may be useful for measuring tumour thickness with posterior
tumours when OCT is not possible because of large tumour size
and with peripheral tumours if they appear bulky. The callipers
should be placed at the inner scleral surface and the tumour apex,
excluding sclera and sensory retina. Tumour thickness measure-
ments obtained by ultrasonography are significantly greater than
those obtained with OCT [18].

Enlargement. Choroidal naevi rarely enlarge after the second
decade of life. Mashayekhi et al. reported a median increase in
diameter of 0.06 mm per year (range, 0.01–0.36) in tumours with a
median diameter of 5 mm (range, 0.5–14) [19]. In contrast, small
melanomas tend to enlarge at a rate of 0.25 mm per year [20].
However, this author believes that the most sensitive way of
detecting enlargement is by assessing distances between tumour
margins and adjacent landmarks. The entire tumour margin
should be assessed because lateral extension may not occur in the
same axis of the largest basal diameter. Furthermore, photo-
graphic distortion can give a false impression of growth [21].
According to Jouhi et al., the basal diameter of melanomas tends
to increase by approximately 34% per year as compared to 1% in
naevi [20].
Because of measurement variation with ultrasonography,

apparent increase in tumour thickness is considered significant
only if it exceeds 0.5 mm and is confirmed by repeated testing.
Ultrasonography can give a false impression of growth if later
thickness measurements include sclera and/or retina or if
comparisons are made with previous OCT, which tends to give
smaller values. It is rare for tumours to grow thicker without also
becoming wider so that US is unlikely to reveal growth in the
absence of other clinical signs of progression [22]. Even without
growth, some tumours develop increasing amounts of SRF, and/or
orange pigment as well as RPE perforation, which should be
regarded as indicating activity [22]. For these reasons, sequential
colour photography is more sensitive than US for detecting
tumour progression.
Some patients are referred urgently with what appears to be a

common choroidal naevus because the lesion was not

documented previously. Although some naevi appear in later life,
a more common explanation is that the naevus was missed or not
mentioned to the patient on previous examinations. Nevertheless,
these patients need monitoring to exclude malignancy.

Subretinal fluid. Subretinal fluid accumulates when RPE function
is disturbed by the underlying choroidal tumour. The retina is flat
over common naevi, but some larger naevi can develop mild
detachment, which is more extensive if caused by a choroidal
neovascular membrane [23]. Intra-retinal cystoid oedema indi-
cates chronicity and is not a sign of malignancy [24]. Neither is
outer retinal atrophy inferior to the tumour, caused by previous or
intermittent retinal detachment.

Features excluded from MOLES. Proximity to optic disc and
absence of halo and/or drusen are excluded from MOLES because
they show only weak associations with malignancy [25]. Visual
symptoms are excluded because they are non-specific and
because their cause is usually evident on examination. Low
internal acoustic reflectivity (‘hollowness’) is excluded because it
often cannot be assessed because of small tumour size, unavail-
ability of sensitive US equipment, or lack of expertise. MOLES also
excludes melanocytoma and congenital ocular melanocytosis,
because of their known risk of malignant transformation, which
indicates life-long monitoring of all patients [26, 27].

MOLES scores
Each of the five MOLES items is given a score of 0 if absent, 1 if
mild or uncertain, and 2 if present (Table 1).

Mushroom shape. Mushroom shape is almost pathognomonic of
melanoma. It is nevertheless given a score of only 2 to simplify the
scoring system. This is possible because tumours that have this
feature inevitably have a thickness exceeding 1mm and, there-
fore, a score of at least 3, indicating probable malignancy. A
tumour that has perforated RPE without forming a nodule with
overhang (i.e., ‘incipient mushroom’) is given a score of 1.

Orange pigment. Lipofuscin is given a score of 1 if there is only
fine dusting and 2 if forming confluent clumps (Fig. 2). If the
examiner is unable distinguish between drusen and clumps of
lipofuscin, this indicator is given a score of 1.

Large size. The 4 DD cut-off for giving largest basal tumour
diameter a score of 2 is guided by the study of Augsburger et al.,
which suggests that approximately 10% of tumours measuring 6
to 7mm in diameter are malignant. Similarly, 2 mm is selected as
the cut-off for scoring tumour thickness as 2 because according to
Augsburger et al. about 4% of tumours measuring 2.0–2.5 mm are
malignant. The presence or absence of other indicators of
malignancy should increase the sensitivity and specificity of
MOLES when determining whether the tumour is likely to be a
melanoma.
Some practitioners have expressed concerns to the author

about being unable to measure thickness. By categorising tumour
size according to diameter and/or thickness, MOLES enables
examiners to ignore thickness if they cannot measure this. In a
study by Al Harby et al., tumour thickness influenced the MOLES
score in only 6/222 (2.7%) tumours [28]. This finding suggests that
tumour size can be scored according to basal diameter alone if
OCT is not possible because of peripheral tumour location or if this
imaging equipment is not available. If the tumour is located within
the range of OCT but too thick for accurate measurement with
such imaging, this would indicate a thickness exceeding 2mm,
which would have a MOLES score of 2.

Enlargement. Tumour enlargement is given a score of 2 if
confirmed by sequential imaging and this is irrespective of the age
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of the patient because melanoma can develop before adulthood,
albeit rarely, so that monitoring is required to ensure that tumour
growth ceases [29, 30]. Although naevi can grow after the first two
decades of life, such growth is unusual so that it would be prudent
to monitor such lesions.
In the absence of other indicators of malignancy, newly

discovered lesions are given a score of 0 if no ophthalmoscopy
was ever performed previously, 1 if ophthalmoscopy was
performed without photography, and 2 if imaging did not
previously demonstrate the tumour. Monitoring of these lesions
seems reasonable in view of a study by Jouhi et al., which suggests
that metastatic disease from choroidal melanomas is highly
unlikely if the tumour is less than 3.0 mm in diameter at the time
of treatment [31].
In some cases, particularly when the tumour is large and

peripheral, tumour size is the only indicator of malignancy,
especially if only a colour photograph is assessed, as in a virtual
clinic. To avoid such melanomas from being scored as a high-risk
naevus, the author has recently revised MOLES so that enlarge-
ment is assumed to have occurred if the tumour diameter is
greater than 5 DD or if the thickness exceeds 3 mm.
When treatment of a suspicious melanocytic choroidal tumour is

delayed until progression is observed, it is essential to ensure that the
patient fully understands the risks and benefits of this management
and that informed consent is adequately documented [32].

Subretinal fluid. Retinal detachment is given a score of 0 if
absent, 1 if evident only on OCT and/or US, and 2 if visible
ophthalmoscopically or if the subretinal fluid extends beyond the
tumour margins. In the absence of subretinal fluid, intra-retinal
cystoid oedema is given a score of 0 because it is a sign of
chronicity, as are RPE and outer retinal degeneration, which are
caused by fluid previously gravitating from the tumour.

Total score. Tumours are categorised as ‘common naevus’, ‘low-risk
naevus’, ‘high-risk naevus’ and ‘probable melanoma’ according to
whether the total score is 0, 1, 2 or 3 or more, respectively (Table 1).

Tumours are succinctly described by a five-digit code composed of
these five scores. For example, a tumour with a basal diameter of 4.5
DD, clumps of confluent orange pigment, traces of subretinal fluid on
OCT, and confirmed growth on sequential colour photography
would have a MOLES code of 02221.
The term ‘common’ is preferred to ‘typical’ because naevi can be

atypical without showing any indicators of malignancy. Tumours with
a score of 3 or more are termed ‘probable’ melanoma because non-
experts may not feel confident about making a diagnosis of
melanoma and differentiating this from metastasis, haemangioma,
and other tumours.

Management recommendations. For patients in the UK, the
author has made tentative recommendations, which are broadly
in keeping with guidelines of the College of Optometrists, the
Royal College of Ophthalmologists, and the National Health
Service guidelines for the management of patients with suspected
cancer [33–35]. These recommendations need to be evaluated by
further studies, ideally performed independently in optometry and
a wide variety of other situations.
Common naevi can be reassessed by community optometrists

when the patient attends for any other reason, such as broken
spectacles, etc. (i.e., ‘self-care’). Patients should be informed of any
naevus and ideally provided with a photograph of the lesion to
take to the optometrist or ophthalmologist at every visit.
Pending further audit, the MOLES protocol tentatively suggests

that patients with low-risk naevi and high-risk naevi should be
referred non-urgently to an ophthalmologist for multimodal imaging
and plans for long-term surveillance, advising on the assessment
frequency, imaging methods, and when monitoring can be under-
taken by a community optometrist (e.g., immediately or if no tumour
progression has been documented after a specified time).
Patients with probable melanoma should be referred urgently to

an ophthalmologist following NHS England’s two-week-wait protocol
for suspected cancer [36].
Some ophthalmologists are concerned that excessive numbers of

patients with a MOLES score of 1 will be referred to a hospital eye

Table 1. The MOLES acronym and scoring system for categorising melanocytic choroidal tumours according to likelihood of malignancy.

Risk factor Severity Score

Mushroom shape Absent 0

Unsure/Early growth through RPE 1

Present, with overhang 2

Orange pigment Absent 0

Unsure/Trace (i.e., dusting) 1

Confluent clumps 2

Large Sizea Thickness <1.0 mm (‘flat/minimal thickening’) and diameter <3 DD 0

Thickness= 1.0–2.0 mm (‘subtle dome shape’) and/or diameter= 3–4 DD 1

Thickness >2.0 mm (‘significant thickening’) and/or diameter >4 DD 2

Enlargementb No growth or no previous ophthalmoscopy 0

Unsure growth/‘new’ lesion not documented after previous ophthalmoscopy 1

Definite growth or new tumour confirmed with sequential imaging 2

Subretinal fluid Absent 0

Trace (if minimal and detected only with OCT) 1

Definite, seen without OCT, or extending beyond tumour margin 2

Total score:

Tumour categoryc

DD disc diameter (=1.5 mm).
aIgnore thickness if this cannot be measured.
bAssume enlargement has occurred if thickness >3 mm or diameter >5 DD and give this a score of 2.
cCategorise tumours according to total score: 0= Common naevus; 1= Low-risk naevus; 2=High-risk naevus and 3 or more= Probable melanoma.
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service. In early 2020, the author and associates audited the referral
of 179 patients with melanocytic choroidal tumours to a diagnostic
oncology service at Oxford Eye Hospital between 1 September 2018
and 31 December 2019 (Damato et al., Oxford Eye Hospital audit,
unpublished data). Low-risk naevi comprised 18% of all tumours. The
remainder consisted of common naevi (94, 53%); high-risk naevi (34,
19%) and probable melanoma (18, 10%). Until audits confirm that
optometrists can reliably score suspicious melanocytic choroidal
tumours, it would seem prudent for suspicious naevi to be assessed
by an ophthalmologist.
The author and associates have designed adult ocular oncology

referral forms for Oxford Eye Hospital and Moorfields Eye Hospital,
which include the MOLES scoresheet, tips on assessing clinical
features, suggested management, and links to referral guidelines
[37, 38]. These measures are designed to provide information at the
point of need to avoid the referrer having to remember guidelines or
to spend time consulting other sources of information.
Ocular oncologists are increasingly triaging new referrals to virtual

clinics or video-/phone-clinics whenever possible, to avoid patients
from attending a clinic in person unnecessarily. Such triage is
possible only if all relevant images of the lesion are received together
with the referral form and letter. If growth has been documented, the
oldest and most recent images are required. Failure to submit
adequate images of the lesion without providing a good reason may
result in the referral being placed on hold while the images are
requested. If adequate images of the lesion are not possible, some
centres, such as Oxford Eye Hospital, are giving patients an
appointment at the hospital’s photography unit (i.e, ‘imaging hub’)
for imaging, which is reviewed by an ophthalmologist within one or
two days.
Some ocular oncology centres are now accepting only tertiary

referrals from consultant ophthalmologists, to avoid non-essential
referrals to such specialised services. Optometrists are being advised
to refer patients to an ophthalmologist (not an ocular oncologist) and
to do so directly not via the general practitioner. An audit in
2012 showed that patients experienced a median delay of 44 days if
referred by their optometrist to an ophthalmologist via their general
practitioner as compared to 10 days if referred directly [5]. As general
practitioners usually lack facilities for imaging the ocular fundus,
patients presenting to them should be referred to an optometrist for
full ocular examination, imaging and referral to an ophthalmologist if
the MOLES score is greater than 0, with images of the lesion in
question as mentioned above.

Validation
Al Harby and associates at the Ocular Naevus Clinic of Moorfields
Eye Hospital reviewed imaging of 222 melanocytic choroidal
tumours and retrospectively gave these MOLES scores [28]. All 81
tumours diagnosed as melanoma by ocular oncologists were
found to have a MOLES score of 3 or more (i.e., 100% sensitivity)
whereas 135 out of 141 naevi had a MOLES score less than 3
(95.7% specificity). Of the six tumours with discordant diagnoses,
four had a basal diameter exceeding 6mm, all with SRF and/or
lipofuscin, and two small tumours showed either significant SRF
with traces of lipofuscin, or vice versa.
Roelofs et al. reviewed the imaging of 451 treated choroidal

melanomas and retrospectively gave these MOLES scores [39].
Only one melanoma had a score less than 3; whether the
discrepancy occurred because of a weakness of MOLES or whether
another feature such as retinal detachment was not seen or
documented is uncertain.

Comparison with TFSOM-DIM system
The mnemonic, TFSOM-DIM (To-find-small-ocular-melanomas-
doing-imaging) was developed by Shields et al. to highlight
thickness greater than 2mm, fluid under the retina, symptoms,
orange pigment, melanoma hollow on ultrasonography, and
diameter greater than 5mm [40–42]. The Shields also developed a

scoring system, based on the number of TFSOM-DIM findings, to
predict future growth of the tumour, which is taken to indicate
malignant transformation of a naevus. In contrast to TFSOM-DIM,
MOLES uses growth as an indicator of malignancy.
Unlike TFSOM-DIM, MOLES avoids binary scoring, because non-

experts may feel unable to decide whether a particular feature is
present. Some authors are concerned that the intermediate score
of 1 would result in over-referral of patients to a hospital eye
service if optometrists decide to ‘play safe’. The author’s concern is
that without a score of 1, such cautious optometrists will score
uncertain findings as 2, so that tumours are categorised as
‘probable melanoma’, with the result that these patients are
referred urgently instead of routinely. Unlike MOLES, TFSOM-DIM
includes hollowness on US, which suggests that this system is
designed for ophthalmologists having the skills and equipment to
assess internal acoustic reflectivity of small choroidal tumours. To
a large extent, MOLES and TFSOM-DIM are complementary,
intended for non-experts and experts respectively.

Clinical implications
MOLES was developed primarily to help optometrists refer
patients to hospital eye services only if their tumour shows any
suspicious clinical features and to follow the two-week-wait NHS
protocol for suspected cancer only if the clinical features are
sufficiently suspicious of malignancy. Various measures have been
taken to enhance compliance with MOLES, which include: (a) a
brochure with guidelines on detecting and scoring the MOLES
indicators of malignancy, (b) referral forms with useful tips and
links to informative websites, and (c) a publication in the
optometric literature, similar to the present article [43]. The
MOLES scoring system itself is designed to compensate for
difficulties non-experts may encounter in detecting and scoring
relevant clinical signs because of limited imaging equipment or
experience.
The Oxford audit included assessment of patients with common

naevi referred by ophthalmologists (Damato et al., Oxford Eye
Hospital audit, unpublished data). There were 41 such patients, of
whom 13 (32%) were referred after one hospital visit, 22 (54%)
after 2–5 visits and 4 (10%) after 7–12 visits. In two (5%) patients,
referred from other hospitals, the number of visits in those
hospitals was unknown. Several patients had undergone repeated
ultrasonography, and some also had angiography. The MOLES
system would have encouraged the hospital ophthalmologists to
discharge these patients with instructions on self-care.
The success of MOLES will depend greatly on the ability of its

users to detect the clinical features of malignancy and to estimate
or measure tumour dimensions reasonably accurately. Flanagan
and associates performed a study in which 39 optometrists
evaluated imaging of 25 melanocytic choroidal tumours. Using
MOLES, these optometrists correctly identified 389 of 406 images
of probable melanomas (95.8% sensitivity) and 331 of 516 images
of choroidal naevi (64.1% specificity), erring on the side of caution
[44]. The wider deployment of wide-angle fundus photography,
optical coherence tomography and autofluorescence imaging in
the community as well as hospital eye services should enhance
the value of MOLES over time.
By excluding acoustic hollowness, MOLES avoids the need for all

patients with melanocytic choroidal tumours to attend a hospital
eye service for ultrasonography, thereby enhancing opportunities
for tele-ophthalmology, as is already happening at Oxford Eye
Hospital, Moorfields Eye Hospital, and a growing number of other
centres.

Scope for further research
Further studies are needed to audit the deployment of MOLES in
routine optometric practice and to evaluate its impact on the
quality of referrals to hospital eye services. It would be useful to
determine how well optometrists’ scoring of each item correlates
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with an ophthalmologist’s assessment. This may identify any
shortcomings in clinical practice that could be mitigated by
further education or better imaging equipment. The findings of
such studies may also indicate whether it is safe for optometrists
in the community to monitor low-risk naevi without referring
patients with these lesions to a hospital eye service.
There may be scope for evaluating the scoring system itself. For

example, the scores arbitrarily given to orange pigment and
subretinal fluid merit validation. Furthermore, it would be useful to
investigate scoring the rate of tumour growth taking account of
the tumour size.
Several research groups are developing artificial intelligence to

diagnose ocular tumours, including choroidal naevi and melano-
mas. Ideally, these tools would be trained with images of tumours
that are categorised according to their long-term outcomes [45].
However, it may take many years for sufficient data to be
collected. In the meantime, it may be useful to train artificial
intelligence with melanocytic choroidal tumours categorised using
MOLES.

CONCLUSIONS
Studies by ocular oncologists suggest that MOLES could help non-
experts estimate the likelihood of malignancy in melanocytic
choroidal tumours. Further studies are needed to evaluate this
diagnostic aid in routine optometric practice and other clinical
environments.

SUMMARY

What was known before

● It can be difficult to distinguish small choroidal melanomas
from naevi so that patients with naevi are referred unneces-
sarily to an ophthalmologist or ocular oncologist while those
with melanoma experience delay in diagnosis and treatment.

● Suspicious features include mushroom (‘collar-stud’) shape,
lipofuscin (i.e., ‘orange pigment’), large tumour size, tumour
growth and presence of subretinal fluid.

What this study adds

● The acronym MOLES has been devised to help non-experts
remember the most informative indicators of malignancy (i.e.,
mushroom shape, orange pigment, large size, enlargement,
and subretinal fluid).

● A system has been developed to score each of the five MOLES
indicators as 0, 1 or 2 according to whether it is absent,
uncertain/borderline, or present respectively.

● Tumours are categorised as ‘common naevus’, ‘low-risk
naevus’, ‘high-risk naevus’ and ‘probable melanoma’ accord-
ing to whether the sum total of the five item scores is 0, 1, 2 or
3 or more respectively (i.e., the 'MOLES Score').

● MOLES correlates well with diagnosis made by ocular
oncologists, but needs to be evaluated when deployed by
optometrists and ophthalmologists in a variety of clinical
situations.
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