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OBJECTIVES: To provide evidence for long-term outcomes for margin-controlled excision of eyelid melanoma.
METHODS: Retrospective single-centre observational case series of patients treated for eyelid melanoma between 2007 and 2016,
with a minimum of 5-year follow-up. Tumour excision involved rush-paraffin en face horizontal sections and delayed repair (Slow
Mohs; SM).
RESULTS: Twenty-two cases were seen with a survival of 91% (two deaths from nodular and lentigo maligna melanoma) and seven
with melanoma in situ (MIS). Invasive melanoma includes eight lentigo maligna melanoma, four nodular, two amelanotic and one
desmoplastic. Mean Breslow thickness was 6 mm for invasive (range 0.5–26). Mean excision margin for MIS was 3 mm (range
2–5mm) and for invasive was 5 mm (range 2–10). Further excisions were performed in nine (41%); two went on to recur. Local
recurrence was 36%; six invasive (27%) at a mean of 24 months (range 1.5–5 years) and two for MIS at a mean of 15 months (range
1–1.5 years). Imaging occurred for suspected advanced disease. Sentinel node biopsy was not performed. Advanced melanoma
therapy was performed in two cases. No vitamin D testing occurred.
CONCLUSIONS: Survival rates are in line with 90% overall survival in the UK. Prescriptive excision margins are not applicable in the
periocular region and margin-controlled excision with a delayed repair is recommended, but patients need to know further excision
may be needed to obtain clearance. Evidence recommending vitamin D therapy needs to be put into clinical practice. In addition,
upstaging of MIS occurred advocating excision rather than observation of MIS. More studies are needed to determine the best
management of eyelid melanoma.
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INTRODUCTION
Melanoma is one of the deadliest forms of skin cancer and is the
fifth most common cancer worldwide. Melanoma of the head and
neck has the highest mortality with eyelid representing the worst
prognosis with a 10-year mortality of 90% [1]. The aetiology of
melanoma is not fully understood, but risk factors comprise UV
light exposure, previous sunburn (especially in childhood), history
of non-melanoma skin cancer, advancing age, family history and
genetic predisposition including Fitzpatrick skin type plus
cutaneous cancer syndromes such as xeroderma pigmentosum
[2]. Invasive melanoma more commonly arises de novo; however,
eyelid melanoma is thought to arise from lentigo maligna, a form
of melanoma in situ (MIS) [3].
Clinical diagnosis involves the ABCDE checklist of pigmented

lesions (asymmetry, irregular border, multi-coloured, diameter
>6mm, elevation or evolving over time) with any suspicious lesions
warranting biopsy. Histological diagnosis requires a full-thickness
skin biopsy as the Breslow score is the most influential determinant
of prognosis. Different histological subtypes harbour different BRAF
and NRAS statuses, although their frequency in eyelid melanoma is
unknown; invasive lentigo maligna melanoma is thought to be the
most common subtype [4, 5]. Imaging is performed in the presence
of nodal disease as a part of staging (stage III or IV) the patient.
Surgery is the mainstay of treatment with UK excision margin

recommendations of 0.5 cm for MIS, 1 cm for lesions <1mm depth,
1–2 cm for lesion 1–2mm thick, and 2–3 cm for thicker lesions [6].
Nevertheless, the trials that set these recommendations often
excluded head and neck melanoma including eyelid melanoma [7].
Thus, excision margins are not feasible within the periocular region,
increasing the risk of vision loss; hence, alternative margins are
often used albeit not based on strong evidence. The eyelid
melanoma working group suggest margins of <5mm as probably
being adequate for the periocular region, although those thicker
than 1mm (T2 or greater) probably warrants a wider excision [8].
These excision margins are based on consensus only and there is a
dearth of evidence as to what excision margins should be used.
Advanced melanoma therapies have improved since immu-

notherapy became the mainstay of treatment. The advent of BRAF
inhibitors improved life expectancy, paving the way for newer
options such as checkpoint inhibitors, MEK inhibitors and the
latest immunotherapy encompassing vaccine therapy, oncolytic
viruses and T-cell engineering [9–11]. The use of these agents in
eyelid melanoma is unknown. Cutaneous melanoma five-year
survival for <1 mm thick lesions is over 90% whereas >4mm thick
conferring a 50% rate [12]. A small case series of 29 eyelid
melanoma revealed 5 recurrences, 4 metastasis and 2 deaths;
overall mortality is thought to be higher in eyelid melanoma
compared to those elsewhere in the body [1, 5].
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The objective of this study is to assess the tumour character-
istics of eyelid melanoma over 5 years or more and compare the
management to cutaneous melanoma standards, some of which
may not be feasibly applicable to the periocular region. In
particular, we wanted to assess how many of our cases would
have been incompletely excised if we applied suggested excision
margins for the eyelid region.

PATIENTS AND METHODS
A single-centre retrospective consecutive case review of 22 patients with
eyelid melanomas. Institutional Review Board Committee approval (Queen
Victoria NHS Trust Institutional Board number 1850) was obtained. Patients
had their chart, histology and photographs reviewed. Consent was
obtained for patient photographs. Patient demographics including
ethnicity, age, gender, laterality, risk factors, histological subtype were
recorded. Characterisation of the clinical presentation of eyelid melanoma
was performed. A review was made to see if vitamin D levels were taken
and any advice on supplementation given [13]. The technique used to
excise both MIS and invasive melanoma was rush-paraffin, en face section
margin-controlled excision with delayed repair (‘Slow Mohs’) and has been
described elsewhere [14–16]. Briefly, mapped serial excision was employed
with a narrow, pre-determined margin in order to preserve normal eyelid
whilst ensuring safe clearance of the tumour. This form of margin-
controlled excision used en face examination of the margin and
subsequent delayed repair. The excision margin used in the removal of
eyelid melanoma was pre-determined according to the staging of the

melanoma. Further serial excisions were performed if there was a positive
margin and continued until clearance of the tumour was obtained. The
need for further excision required for tumour clearance was recorded.
Reconstruction of the eyelid only occurred once the eyelid was
histologically clear of tumour. Seventh edition cancer staging was used
as all eyelid melanoma presented prior to the update [17]. We also
recorded: nodal imaging, SLNB, BRAF status, use of genetic testing and
novel therapies based on staging, visual outcome, disease progression,
recurrence and survival.

RESULTS
Over 10 years, 22 patients were identified including 7 females and
15 males (The patient data that support the findings of this study
are available in Supplementary Table 1). The majority were on the
lower eyelid (21) and only 2 on the upper. Representative images
of the tumour at presentation are shown in Fig. 1. Histological
diagnosis revealed 7 melanoma in situ (MIS), and 15 invasive
melanoma with the majority of invasive being of the lentigo
maligna melanoma subtype (8; see Fig. 2a). Two patients were
diagnosed with MIS on biopsy, but were subsequently upstaged
to invasive melanoma after formal excision. Mean excision
margins used for MIS 3 mm (range 2–5mm) and invasive disease
5 mm (range 2–10) (Fig. 2b). A 10 mm excision margin was used
for a recurrent nodular melanoma on the eyelid cheek junction for
an elderly gentleman to reduce multiple excisions. Further

Fig. 1 Representative eyelid melanoma patients. a Lentiga maligna melanoma in situ (MIS) of the left lower eyelid. b Right upper eyelid
melanocytic naevus and right lower eyelid lentigo maligna invasive melanoma. c Right upper eyelid amelanotic nodular invasive melanoma
(T4bN3M1b Breslow 6mm BRAF/NRAS negative). d Nodular invasive melanoma (pT4bN2bM1d-Breslow 16mm Wildtype BRAF/mutant NRAS.
NRAS mutant exon3 codon 61: potential for MEK inhibitor).

Fig. 2 Initial findings and treatment of the eyelid melanoma. Histological subtype is summarised in a and excision margins used in b.
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excisions were performed in 9 (41%); 2 went on to recur: if
prescriptive eyelid melanoma excision margins were used (and no
further excisions performed), then incomplete clearance would
have occurred in 4 MIS and 5 invasive melanoma. The mode
number of excisions or stages required for clearance was 2;
however, this is only in a small sample size of 9 further excisions.
Both Breslow and mitotic scores were not unanimously

prognostic for recurrence, or mortality (Fig. 3a, b). Mean Clark
level was 4 (range 3–5). There were two ulcerations, two
perineural/lymphovascular invasions, four brisk infiltrating lym-
phocytes and four regression, although not significantly helpful
for prognosis either. Seven patients underwent genetic testing
with two tumours containing actionable genes (one BRAF and one
NRAS); however, the mutant BRAF (c.1790T>A;p(Leu597Gin), was
not located at V600, therefore was not eligible for a BRAF inhibitor.
Imaging occurred for node/advanced disease. SLNB was not
performed. Advanced melanoma therapy occurred in one case
whereby a nodular melanoma received a checkpoint inhibitor
Nivolumab.
Eight recurrences occurred in 6 patients with invasive

melanoma (27% recurrence rate). Three were lentigo malignant
melanoma (1 recurred at 3, 4 and 5 years; 1 had recurrent MIS-LM
3 years later; 1 had MIS-LM 2 years). Two were nodular melanoma
(1 recurred at 1.5 years; 1 recurred at 2 years). One was a
desmoplastic melanoma with recurrence of MIS-LM at 3 years. Of
those that recurred there was one death. Two MIS recurred at 1
and 1.5 years (29% local recurrence for MIS). All first recurrences
occurred within 5 years. Overall recurrence was therefore 8 (36%).
Overall survival rate of 91% with a minimum of 5-year follow-up
(range 5–12 years; 2 deaths: one nodular and one LMM directly
related to metastatic melanoma). No vitamin D blood level testing
occurred, and no advice was documented.

DISCUSSION
In our case series, we found there to be a male preponderance
which fits with published incidence data demonstrating a higher
lifetime incidence in men for both invasive melanoma and MIS
such that resources should be focused on identifying disease in
the older male [18–21]. The incidence of melanoma has
increased with MIS increasing the most; however, mortality has
started to decrease in the last decade [19]. Survival rates in our
cohort are in line with 90% cutaneous melanoma survival rates
in the UK, however, this includes seven cases of MIS; 87%
survival if you just look at invasive melanoma alone [22, 23].
Lower 5-year overall survival (OS) is noted for the eyelid region:
a recent US study based on STEER data demonstrated 77% OS
for invasive disease and 89% for MIS, but this includes
antiquated cases from 1975 when survival rates were poorer
[24]. Eyelid melanoma OS ranges from 77 to 88% for invasive
disease and 74 to 89% for MIS [25, 26]. A minimum of 5 years of
data are necessary as 90% of metastasis occurs within this time
frame [27]. The local recurrence rate is higher than those quoted

for cutaneous melanoma which ranges from as low as 2.9%,
9.4% if localising to the head and neck, and up to 40%, but is
clearly dependent on staging [28–31]. Data on eyelid melanoma
recurrence is sparse and are not quoted in either epidemiolo-
gical studies or the STEER database. In 29 case reviews in
Australia, a local recurrence rate of 17% was revealed, but with a
median follow-up of 3 years [5]. In contrast, in 44 cases from the
collaborative eyelid skin melanoma group, 25% had a local
recurrence—a similar figure to our group [5, 8]. Time to first
recurrence was all within the first 5 years. Conveying this to the
patient should highlight the benefit of 5 years of surveillance.
Lentigo maligna has long been associated with the periocular

region and the majority of invasive disease was of the lentigo
malignant melanoma (LMM) subtype. A case series of 29 cases in
Australia revealed a predominance of LMM (65%; 19 cases) and in
ours was 53% of invasive tumours [5]. This contrasts with other
parts of the body where superficial spreading (41%) and nodular
(16%) predominate with LMM 14% or less [27]. Although it is said
that invasive melanoma rarely arises de novo, it is stated that
invasive head and neck LMM is thought to arise from in situ
disease; we could not discern whether our LMM cases arose de
novo or from MIS. The possible behaviour of LMM may explain the
higher local recurrence rates compared to other parts of the body
where it is a less common histological subtype.
Upstaging did occur in two cases whereby the biopsy revealed

Mis but histological examination of the whole excised lesion
revealed invasive disease; both were in the LMM subtype.
Nevertheless, the natural history of Mis in sun-exposed regions
is not clear and that LM Mis tends to have poorly defined edges
occurring in sun-damaged skin plus subclinical spread [32].
Incidence data reveals that MIS OS rate is not 100% over 5 years
advocating excision rather than observation. Nevertheless, it is
probably better to carry out a more personalised approach taking
other factors rather than a blanket advice to excise. Mistreatment
is still controversial within the eyelid region as excision is a
destructive process especially in larger lesions. The advice for Mis
ranges from a watch and wait strategy to excision with a 5–10mm
margin strategy, imiquimod or radiotherapy [32–34].
Mean initial excision margin for the invasive disease was in

line with the collaborative eyelid melanoma working group
guidelines from 2003 whereby thin melanoma was recom-
mended a <5 mm excision margin, but those with a Breslow
thickness greater than 2 mm requiring >5 mm margin. However,
if prescriptive excision margins of 3 and 5 mm were used for MIS
and invasive disease, respectively, and without the opportunity
to excise further, then incomplete clearance would have
occurred in 41% including five invasive cases. Current interna-
tional excision margin guidelines for cutaneous melanoma have
reduced from a 2–4 cm excision margin to recommending no
more than 2 cm even in thick tumours despite one RCT trial
demonstrating that 1 cm was inadequate for Breslow greater
than 2 mm [35, 36]. However, 2 cm is massive for the periocular
region and not practically applicable.

Fig. 3 Histological features of the invasive eyelid melanoma cases. a Breslow depth plus and b mitotic index in relation to lymphovascular
invasion and their prognostic outcomes, namely recurrence and mortality over a minimum of 5 years.
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The need for further excisions to minimise the amount of
normal tissue that is removed needs to be conveyed to patients
undergoing treatment. This is higher than cutaneous melanoma
elsewhere, probably since smaller excision margins are applied to
the eyelid in an attempt to preserve the greatest amount of
normal eyelid as possible. Moreover, two of the immediate further
excision patients went on to locally recur.
Breslow thickness has been identified as the most prognostic

factor to immediate staging of the patient and for long-term
prognosis. However, in our small study, the correlation between
Breslow thickness was not as strong and two tumours less than
4mm resulted in mortality. Furthermore, the majority of our
patients had a Breslow depth above 2mm which seems thicker
than other studies report. Mitotic index may be slightly more
correlative, but three had a high initial mitotic index over 10 per
mm2 but did not result in mortality; however, it must be stressed
that this is in a small number of patients. It could be that certain
subtypes that are good at local invasion may not also be good at
seeding elsewhere: their genetic profile is likely to be a better-
determining factor. It has been suggested that Breslow density as
well as depth can be used as a cheap biomarker of prognosis of
mortality risk although was just outside of significance for overall
survival on a multivariant analysis [37]. Nevertheless with newer,
albeit more expensive whole genome sequencing of the tumour,
we may be able to predict better those tumours that will
metastasise or be more locally aggressive [38]. Genetic testing of
the tumour in our group involved the identification of BRAF or
NRAS allowing the patient to access BRAF inhibitors (vemurafenib,
dabrafenib, and encorafenib) or MEK inhibitors (trametinib,
binimetinib, selumetinib, and cobimetinib), respectively. The use
of checkpoint inhibitor immunotherapy is independent of the
tumour’s genetic profile (at this stage) and one patient received
nivolumab for their third recurrence at 5 years since their primary
and is currently in remission one year after administration.
Sentinel lymph node biopsy (SLNB) was not performed in our

patients mainly as the patients were staged prior to the advent of
novel therapies which are now available for node-positive disease
and as such SLNB was mainly considered an academic or
prognostic tool. Presently, however, the identification of micro-
metastasis disease shifts the patient into stage 3 and allows them
to gain access to adjuvant therapy; thus, it is recommended for
those who are T2a or T1b with lymphovascular invasion and/or
mitotic rate ≥2mm2 [39]. Since the study concluded in 2016, SLNB
has been routinely offered and performed for patients with a
melanoma 0.8 mm or thicker on initial biopsy.
Vitamin D evidence needs to be integrated into daily practice

and this was not the case as recommended in the NICE guidelines
for melanoma [40]. Vitamin D has been shown to be beneficial
in vitro, as prevention and we await the outcome of ViDe trial to
better determine its effect on recurrence and survival [41–44].

SUMMARY

What was known before

● Melanoma is one of the deadliest forms of skin cancer.
● Head and neck melanoma is said to have the highest

mortality.
● Few studies are in the literature on eyelid melanoma survival

and prognosis.
● Recommended excision margins are 1–2 cm for cutaneous

melanoma.
● Eyelid melanoma excision margins are based on consensus

only and suggest 3 and 5mm margins for MIS and invasive
melanoma, respectively.

What the study adds

● Overall survival for eyelid melanoma is in line with cutaneous
melanoma elsewhere on the body at 90%.

● Breslow depth and mitotic index may not be as prognostic
within the eyelid region.

● Excision margins were not between 1 and 2 cm as recom-
mended for cutaneous melanoma; however, the overall
mortality was not higher.

● Prescriptive excision margins of 3 and 5mm for MIS and
invasive melanoma are not applicable in the periocular region
otherwise there would have been incomplete clearance in
41% of cases.

● Margin-controlled excision using slow Mohs technique is
recommended with a clear explanation to the patient that
further excision is commonly required to obtain tumour
clearance.

● Eyelid local recurrence rate is high at 36% and this may reflect
the smaller excision margins used or the nature of the
predominate histological subtype (Lentigo maligna MIS/
melanoma) that may be more locally invasive.

● First recurrence for both invasive and MIS all occurred within 5
years of the first excision.

● Vitamin D levels need to be put into practice as the evidence
shows that it is likely to reduce recurrence and improve overall
survival.

DATA AVAILABILITY
The patient data that support the findings of this study are available in
Supplementary Table 1.
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