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Abstract

Background/Objectives: Scalp melanoma has a worse prognosis than melanoma elsewhere,
though the reasons for this are poorly understood. Current literature describing the
clinicopatholegic.associations of scalp melanoma is limited. This study aims to compare
clinical and histological features of scalp melanoma with other cutaneous head and neck

melanoma (CHNM).

Methods: Afcross-sectional study was performed of all primary CHNM cases seen at the
Victorian Melanoma Service between 1994 and 2014, using prospectively recorded clinical

data. Invasive/and in-situ melanomas were compared separately.

Results: There were 306 scalp melanomas and 1163 other CHNM. Invasive scalp melanoma
was associated,with male sex (OR, 2.7; 95% Cl, 1.9-3.9), increasing age (OR, 1.02 per year
increase in,age;;95% Cl, 1.01-1.03), being first noticed by a person other than self,
spouse/relative or doctor (OR, 2.9; 95% Cl, 1.5-5.7), amelanosis (OR, 1.6; 95% Cl, 1.1-2.3),

and increased growth rate (OR, 1.14 per 1 millimetre [mm]/month growth rate increase; 95%
Cl, 1.04-1.26)xCompared to other CHNM, scalp melanoma had greater median Breslow
thickness«{2:8mm versus 1.2mm), and it was independently associated with satellite
metastases (OR, 4.7; 95% Cl, 1.9-11.5) and nodular subtype (OR, 1.8; 95% Cl, 1.1-3.1). In-situ
scalp melanoma.was associated with male sex, increasing age and presence of solar

keratoses.

ConclusionzScalprmelanoma tends to occur in older men, is frequently rapidly growing,
amelanoticyandiis associated with high risk histological features. As it is more likely to be
overlooked, increased recognition of the atypical presentations of scalp melanoma is

required.
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Introduction

There has been much interest in the influence of a melanoma’s anatomic location on
tumour characteristics and prognosis, with cutaneous head and neck melanoma (CHNM)
described to.have different clinical and histological features compared to melanoma
elsewhere.® Scalp melanoma comprises 3-5% of all cutaneous melanomas in large

cohorts,** and"has higher recurrence and mortality rates than other CHNM.”

The currentiliterature describing scalp melanoma is limited, often with relatively small case
series, or a predominant focus on recurrence and survival rates. We aim to describe the
clinical and histological features of scalp melanoma, and to identify any differences between
it and otherCHNIM. This will facilitate better understanding of the presentation of scalp
melanomajaidiin'its earlier detection and shed light on potential reasons for its poor

prognosis.
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Materials and methods

Institutional ethics approval was obtained from the Alfred Hospital for a cross-sectional
study of all primary CHNM cases seen at the Victorian Melanoma Service (VMS) from its
inception in.Octeber 1994 to February 2014. The VMS is a state-wide multidisciplinary
tertiary referral elinic based at the Alfred Hospital in Melbourne, seeing approximately one-
quarter of new melanoma cases across the state of Victoria, Australia. All patients
presenting to the VMS were entered into a prospectively maintained melanoma database.
This data was further correlated with patient medical records for the purposes of this study.
Histology reviewiof each melanoma specimen was conducted by experienced

dermatopathologists at the VMS following the initial histological diagnosis and referral.

Data collectedsfrom each patient at the time of their initial outpatient appointment included:
age, sex, phenotypic features (eye colour, hair colour, skin phenotype), historical features
(number of blistering sunburns, solar keratoses, non-melanoma skin cancers, previous
melanoma), clinical features (total naevus count, presence of dysplastic naevi, number of
lentiginessand:freckles recorded as few, moderate or many) and tumour presentation (body
site coded numerically including 132 head and neck sites, amelanosis, first observer, time
from initial observation of change to histological diagnosis). Clinical features were assessed
by a dermatologist or dermatology resident. Amelanotic tumours were those that appeared
to the patient or doctor to be without pigmentation. We used a previously described
historical estimation of growth rate of a tumour, derived by dividing its Breslow thickness, in
millimetres {mm); by number of months from the initial observation of change in the lesion

to time of-histological diagnosis.®

Histologicalfeatures assessed for all invasive melanomas were: tumour subtype, Breslow
thickness, Clarksdevel, ulceration, mitotic rate per square millimetre, neurotropism,
lymphovaseular invasion, satellite metastases and desmoplasia. For in-situ melanomas, only
tumour subtypexwas assessed. Tumour subtype was classified, according to World Health
Organization guidelines,’ as superficial spreading, lentigo maligna, nodular or desmoplastic,
with less common tumour types grouped as other. Desmoplastic subtype was defined as

melanoma with >80% of invasive tumour being associated with stromal fibrosis, i.e. “pure”
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desmoplastic tumours;® ° other tumours with focal desmoplasia were classified into other
histological types. Mitotic rate values were categorised into <1, 1-4, 5-10, >10 per square
millimetre for analysis.10 Regression, tumour infiltrating lymphocytes and pre-existing
naevus were not routinely reported prior to the introduction of structured synoptic reports
in 2005, thus only invasive melanomas diagnosed after 1% January 2005 were assessed for

these features.

Mucosal and ocular melanomas were excluded, as well as cases where patient records were
unobtainable, orwhere histology was not reviewed by a VMS dermatopathologist.
Melanoma cases'were grouped into four anatomic sites — scalp, face (which included the
forehead, nose, lips and cheeks), neck and ear. The scalp was defined as the maximal hair
bearing area in a person’s lifetime, extending from the hairline at age 20 years anteriorly to

the superior nuchal line posteriorly, to the mastoid and zygomas laterally.

Comparisons were made between scalp and other CHNM, as well as between the individual
head and neckssités. Invasive melanoma and in-situ melanoma were compared separately.
All statisticahanalyses were performed using Stata version 13 (StataCorp LP, College Station,
Texas, USA). statistical software. Statistical significance was assessed using a chi-square test,
Wilcoxon rank=sum test or Kruskal Wallis test, as appropriate to the characteristic being
compared between scalp and other sites in univariable analysis. Logistic regression was used
to adjust the comparison of a characteristic between scalp and other CHNM for age and sex,

as well as forzmere extensive multivariable analyses.
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Results

6400 melanomas were managed at the VMS over the study period, from which 1617 CHNM
were identified. After applying exclusion criteria, there were 1469 melanomas from 1402

patients, including 306 cases located on the scalp (20.8%) from 292 patients.

There were 244 invasive scalp melanomas identified from 238 patients, comprising 26.5% of
all invasive CHNM. A higher proportion of scalp melanoma was invasive when compared to
other CHNIMI(79.7% versus 58.3%, p<0.001), although proportions of invasive melanoma
were similar between scalp, neck (78.5%) and ear (78.4%) sites, with the face having a lower

proportionlof invasive melanoma (49.2%).

Invasive melanoma — associations of patient characteristics with tumour location

Scalp site was significantly associated with male sex (odds ratio [OR], 2.7; 95% confidence
interval [Cl],,1.9-3.9) and increasing age (OR, 1.02 per year of age; 95% Cl, 1.01-1.03). While
there were strong univariate associations between scalp site and a history of solar keratoses,
history of non=melanoma skin cancer and past history of melanoma, the strength of these
associations was reduced after adjusting for age and sex (Table 1). There was no evidence of
an association between scalp melanoma and any of the phenotypic characteristics, namely

hair colour, eye.colour, skin type, and degree of freckling (data not shown).

Invasive melanoma — associations of clinical presentation with tumour location

After adjusting for age and sex, scalp site was strongly associated with increased growth
rate (OR, 1.14 per Imm/month increase in growth rate; 95% Cl, 1.04-1.26), amelanosis (OR,
1.6; 95% Cl, 1:3#2.3) and being first noticed by a person other than self, spouse/relative or
doctor (OR,2:9;.95% Cl, 1.5-5.7) (Table 1). Of the 19 scalp melanomas noticed by a person

other than self, spouse/relative or doctor, 13 (68.4%) were first noticed by a hairdresser.
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Invasive melanoma — associations of histological features with tumour location

Univariable analysis demonstrated that scalp site was strongly associated with nodular or
desmoplastic tumour subtypes, increasing Breslow thickness, higher mitotic rate,
neurotropism, lymphovascular invasion and satellite metastases (Table 2). After the
histologicalfeatures, age and sex were entered into a multivariable logistic regression
model, there'rémained evidence of associations between scalp site and each of: satellite
metastasesy(OR, 4.7; 95% Cl, 1.9-11.5), nodular tumour subtype (OR, 1.8; 95% Cl, 1.1-3.1)
and desmoplastic tumour subtype (OR, 2.0; 95% Cl, 1.0-4.0). Desmoplasia and other minor
histological features were not included in the multivariable model due to high numbers of

missing values.

Scalp site was associated with a lower likelihood of ulceration in the multivariable model
(OR, 0.5; 95% CI, 0.3-0.9), representing a reversal of the direction of association upon
adjusting for other characteristics. For three Breslow thickness categories (1.01-2mm, 2.01-
4mm, >4mm);sealp melanoma had a lower proportion of ulcerated tumours compared to
other CHNMy(data not shown), in particular for tumours 1.01-2mm thickness (9.5% versus

22.3%, p=0.07) and tumours 2.01-4mm (25.0% vs 38.3%, p=0.07).

When satellitesmetastasis was excluded from the multivariable model, increasing Breslow
thickness became strongly associated with scalp melanoma (OR, 1.10 per millimetre; 95% Cl,
1.01-1.19)."When'lentigo maligna melanomas were compared, a higher proportion on the
scalp werefoundto exhibit focal desmoplasia than elsewhere in the head and neck (32.5%
versus 11.8%, p<0.001), although those on the scalp were also thicker (median Breslow
thickness 1.Zmm versus 0.8mm, p<0.001). Focal desmoplasia was present in 5.6% of all

nodular CHNM:

In-situ melanoma — associations with tumour location

Scalp site showed univariate associations with male sex, increasing age, history of solar
keratoses and non-melanoma skin cancer, being first noticed by the doctor, and superficial

spreading tumour subtype on univariate analysis (Table 3). The associations of in-situ scalp
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melanoma with solar keratoses (OR, 2.4; 95% Cl, 1.3-4.5) and superficial spreading subtype
(OR, 4.5; 95% Cl, 1.8-11.2) remained after adjusting for age and sex.
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Discussion

We have described the largest reported series of scalp melanomas and their
clinicopathologic associations compared to other CHNM. Whereas melanomas on the trunk
and limbs oceurin a younger population and are associated with large numbers of naevi,
CHNM occurs.inan older and predominantly male population, and is associated with

1-3,11

presence of solar keratoses. Our scalp melanoma group’s average age of 69 years was

older than other CHNM, and slightly older than other scalp melanoma cohorts with average

2,12,13

ages ranging from 50 to 67 years. In addition, our scalp melanoma group was more

predominantlysmale, consistent with other reports of scalp melanoma being up to six times

more common iA'men than women. > > 3

Our scalp melanoma patients had more
evidence of solar field damage than patients with other CHNM, although this can be

accounted for by age and sex for invasive melanoma cases.

As well as chronic.solar damage, scalp melanoma has been found to be related to alopecia.14

By the age 'of 55 years, at least 62% of Australian men have some form of androgenic
alopeciagandiitssprevalence and extent increases with age.15 On the other hand, the
majority of Australian women do not experience hair loss until over 70 years of age.'® The
hair shaft provides important physical scalp protection from ultraviolet damage.17 Although
there was no data on hair loss for our patient cohort, it was likely that androgenic alopecia

in many older men would have led to higher amounts of scalp ultraviolet exposure.

In our cohort;®13 scalp melanomas were first noted by the patients’ hairdressers. There have
been other reports of hairdressers discovering melanoma on the scalp.’® Given that many
hairdressers already examine their clients’ scalps for suspicious lesions, refer patients on to
a doctor upensseeing a suspicious lesion, and are willing to undergo further skin cancer
awareness training,19 it may be beneficial to implement a campaign educating hairdressers
about recognizing melanomas and other skin cancers on the scalp. Interestingly, the
majority of in-situ,scalp melanomas were first noticed by the doctor, suggesting that in-situ
scalp melanoma did not arouse the suspicion of patients by feel or touch, or non-medical

observers from inspection.
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Scalp melanoma was associated with greater Breslow thickness, a finding reflected in other

13313 pelayed detection may have contributed, and several authors propose that

reports.
some melanomas may remain hidden behind hair.” The high prevalence of alopecia in our
patient demographic would likely have diminished the importance of concealment by hair.
Richard et al found rapid tumour growth to be a stronger influence on tumour thickness
than diagnastic delay, although melanoma location was not recorded in that study.”*

Therefore, increased thickness of scalp melanoma may be attributable partly to the rapid

growth that we.identified for scalp melanoma, and to a lesser extent to delayed diagnosis.

Rapid tumour.growth may be explained by higher proportions of desmoplastic and nodular
melanomas on the scalp, subtypes known to be associated with greater Breslow thickness,

7922 These subtypes are more frequently amelanotic and

increasing age and solar damage.
often rapidly growing,6’ ’ characteristics that were strongly represented in our series of scalp
melanomas@Melanomas exhibiting rapid growth have previously been associated with
amelanosis; as'well as other atypical clinical features such as symmetry, border regularity
and elevation . The diagnosis of amelanotic melanoma is often delayed, with initial clinical
misdiagnosis as basal cell carcinoma or benign skin lesion, and incorrect management.”?
Increased awareness of the potential significance of firm, rapidly growing non-pigmented

lesions on the.scalp (see Figures), among both clinicians and the general public, would be

expected to facilitate early detection of scalp melanoma.

While there have been reports of nodular melanoma occurring more commonly on the
scalp,l’3 theypredilection of desmoplastic melanoma for the scalp has not been previously
described. The proportion of scalp melanomas being of desmoplastic subtype has only been
described by three other reports, with a range from 0% to 8%, 12 1324 compared to 13% in
our cohort. Desmoplastic melanoma more often shows neurotropism, and has a tendency
to occur in the head and neck, often in older men, with a low incidence of BRAF mutations,
suggesting thatits pathogenesis is related to chronic sun exposure.” In addition to “pure”
desmoplastie;melanomas, 32.5% of our scalp lentigo maligna melanoma had focal
desmoplasia. While desmoplasia has the tendency to occur in lentigo maligna melanoma,®®
our findings suggest that this tendency is stronger on the scalp, although it is unclear
whether this is related to their increased Breslow thickness or intrinsic properties of the

scalp.
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Of all the histological features, satellite metastases had the strongest association with scalp
melanoma. Satellitosis may be microsatellites or clinically detectable satellites, are a feature

associated with thicker tumours and other high-risk histological features.” 2

They are also
associated with shorter disease-free survival and high rates of nodal metastases,’® and have
been placed in the same prognostic category as in-transit metastases.?’ It appeared to
confound the association between increasing Breslow thickness and scalp melanoma in our
cohort, thus:this:high rate of satellitosis of scalp melanoma may at least in part be

attributed toitheir increased thickness. Satellite metastases may also account for high rates

of scalp melanoma local recurrence following wide local excision.*?

Compared to other CHNM, a greater proportion of scalp melanoma had high mitotic rates,
neurotropism and lymphovascular invasion, histological features known to be associated

with thicker tumours and poorer prognosis.'® 2**°

Therefore, it was not surprising that these
associations'were'weakened after multivariable analysis. Although a higher proportion of
scalp melanomaWwas ulcerated, scalp melanoma was less likely to be ulcerated than other
CHNM when comparison was focused on equal Breslow thickness. Hypoxia stimulates
melanoma angiogenesis, which is one of the drivers behind ulceration.?" It is unclear if

increased vascularity of the scalp reduces tumour hypoxia and angiogenesis, or if there is an

alternative explanation for our findings.

When individual head and neck sites were analysed, we found that neck melanoma was
distinct fromsother head melanoma, occurring in younger people, having stronger
associationsywith'high total naevi count and dysplastic naevi rather than markers of chronic
sun damagg, and a predominance of superficial spreading instead of lentigo maligna
subtype. Similar findings have been reported previously,1 suggesting that the pathogenesis
of neck melanoma is more closely related to trunk melanoma than head melanoma.* Our
findings suggest that melanomas on different anatomic sites in the head and neck tend to

have different.clinical presentations.

A limitation of this study is that it involves the retrospective analysis of a prospectively
maintained general melanoma patient database. Therefore, the data collected did not
include some clinical features, for example the presence and extent of alopecia which would

have allowed us to better understand the impact of hair loss on melanoma pathogenesis. In
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addition, we were unable to assess sentinel lymph node or BRAF mutation status, as the
majority of our patient cohort did not have these tests performed. As the VMS does not

routinely follow-up patients, melanoma recurrence or survival was unable to be assessed.

In conclusion,.a.distinctive clinicopathologic spectrum of melanoma presents on the scalp
compared to other head and neck sites. Scalp melanomas are more likely to be rapidly
growing, amelanotic, and nodular in subtype. They tend to occur in older men, and by
inference, it is likely that male pattern alopecia and chronic solar damage play a role in
causation. Not enly should clinicians routinely examine the scalp for melanoma, they should
also adjust their.diagnostic criteria to accommodate this distinctive spectrum of clinical
presentation. High risk histological features such as increased Breslow thickness and
satellite metastases may explain the poor prognosis of scalp melanoma. Associations with
desmoplasia, neurotropism and satellitosis indicate careful histological assessment of
melanoma excision specimens from the scalp, with consideration given to wider surgical

margins if these*features are found.
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Tables

Table 1: Patient characteristics and clinical presentation of invasive melanoma — scalp vs other head and neck sites

16

Patient characteristics Scalp Total other head | p-value® | OR(CI)® p-value® | Face (n=394) Neck (n=179) Ear (n=105) p-value ©
(n=244) & neck (n=678)
% male 79.9 58.0 <0.001 2.7 (1.9-3.9) <0.001 51.5 63.1 73.3 <0.001
Median age (IQR) 69.3 (56.6-80.3) | 62.3 (47.0-73.7) | <0.001 1.02 (1.01-1.03)* | <0.001 65.9 (50.7-76.0) | 56.3 (39.3-69.5) | 57.6 (46.2-70.9) | <0.001
% >5 blistering sunburns’ 19.4 16.7 0.35 1.1 (0.7-1.6) 0.69 15.6 19.1 16.7 0.59
% solar keratoses 51.2 41.2 0.007 1.0 (0.7-1.4) 0.81 429 36.9 419 0.03
% history of NMSC j 48.5 36.5 0.001 1.1 (0.8-1.6) 0.46 40.6 32.2 28.9 0.001
% history of anothemmelanoma 21.7 15.9 0.04 1.2 (0.8-1.8) 0.32 16.5 16.8 12.4 0.15
% moderate/manylentigines F 57.7 55.5 0.61 1.0 (0.7-1.4) 0.83 54.7 59.2 52.3 0.68
% total naevi >100~ 20.4 24.5 0.23 1.0 (0.6-1.5) 0.90 20.4 34.2 22.8 0.004
% dysplastic naevi f 22.8 23.8 0.76 1.2 (0.8-1.8) 0.38 18.9 353 21.8 0.001
Melanoma clinical presentation
% amelanotic 31.2 19.3 <0.001 1.6 (1.1-2.3) 0.006 20.6 15.1 21.9 0.001
Median growth rate in 0.75 (0.24-2.00) | 0.31(0.08-0.90) | <0.001 1.14 (1.04-1.26)¢ | 0.006 0.31(0.07-0.95) | 0.30(0.10-0.82) | 0.33 (0.09-0.83) | <0.001
mm/month (IQR)’
% first noticed byf 0.02 0.002
Self 38.6 48.1 1 (reference) 50.0 44.4 47.6
Spouse/relative 18.2 17.9 1.2 (0.8-1.8) 0.45 13.7 21.4 27.2
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Doctor

35.2

29.7

1.1 (0.8-1.6)

0.53

324

27.5

23.3

Other person

8.1

4.4

2.9 (1.5-5.7)

0.001

4.0

6.7

1.9

Abbreviations:'OR, odds ratio; Cl, confidence interval; IQR, interquartile range; NMSC, non-melanoma skin cancer; mm, millimetre.

® statistical'test comparing scalp and total other head and neck (unadjusted)

® associatiofrbetween scalp and total other head and neck (adjusted for sex and age)

© statistical test comparing scalp and the three other individual head and neck sites (unadjusted)

d . y .
OR is per yeardncrease in age

€ OR is per Imm/month growth rate increase

f missing valtues: blistering sunburns = 32, history of NMSC = 25, lentigines = 189, total naevi = 125, dysplastic naevi = 149, growth rate = 206, first noticed by = 25

Table 2: Histological features of invasive melanoma — scalp vs other head and neck sites

Scalp Total other head | p-value® | OR (Cl) b p-value * | Face Neck Ear p-value €
(n=244) & neck (n=678) (n=394) (n=179) (n=105)
% Tumour subtype <0.001 <0.001
Lentigo maligna melanoma 35.7 43.1 1 (reference) 56.4 23.5 26.7
Superficial spreading.melanoma | 23.8 33.9 1.1(0.7-1.7) 0.68 21.8 55.9 41.9
Nodular melanoma 26.6 15.6 1.8(1.1-3.1) 0.02 13.5 15.1 24.8
Desmoplastic melanoma 12.7 4.3 2.0 (1.0-4.0) 0.06 5.1 3.9 1.9
Other 1.2 3.1 1.3(0.3-5.3) 0.67 33 1.7 4.8
Median Breslow thickness in mm | 2.8 (1.3-5.3) 1.2 (0.5-2.7) <0.001 1.06 (0.98-1.16)" | 0.15 1.2 (0.5-2.6) 1.1(0.5-2.5) 1.2 (0.7-3.0) <0.001
(IQR)®
% Breslow thickness ° <0.001 <0.001
<lmm 20.5 44.5 44.0 49.2 38.1
1.01-2mm 17.6 22.8 234 19.6 25.7
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2.01-4mm 27.5 18.3 18.6 17.9 18.1

>4mm 34.4 14.5 14.0 134 18.1
% Clarke level ® <0.001 <0.001

Il 124 27.2 29.7 26.3 19.2

I 11.5 17.4 15.5 21.8 17.3

v 41.6 43.3 41.4 42.5 51.9

V 34.6 121 135 9.5 11.5
% Ulceration 28.6 23.5 0.12 0.5 (0.3-0.9) 0.01 22.6 22.2 29.9 0.20
% Satellite metastases 11.3 2.1 <0.001 4.7 (1.9-11.5) 0.001 2.8 1.2 1.1 <0.001
% Mitotic rate/square.mm ° <0.001 0.002

<1 24.0 39.2 1 (reference) 41.1 40.1 30.5

1-4 36.9 33.7 1.3 (0.8-2.0) 0.28 31.8 32.7 42.1

5-10 23.2 16.3 1.3(0.8-2.3) 0.33 17.0 16.1 13.7

>10 15.9 10.9 1.4 (0.7-2.6) 0.36 10.1 111 13.7
% Neurotropism ° 13.9 6.4 0.001 1.4 (0.7-2.6) 0.35 6.6 6.9 4.6 0.006
% Lymphovascularifvasion © 7.7 4.6 0.07 0.7 (0.3-1.7) 0.38 3.9 5.5 5.4 0.27
% Desmoplasia®’ 29.3 11.5 <0.001 13.6 9.8 5.4 <0.001
% TIL (moderate/many)® 19.8 14.6 0.18 18.7 20.7 23.3 0.51
% Regression ® 21.2 17.3 0.30 15.7 22.8 14.0 0.28
% Associated naevus® 13.9 14.8 0.79 9.0 24.5 234 0.001

Abbreviations: OR, odds ratio; Cl, confidence interval; IQR, interquartile range; mm, millimetre; TIL, tumour infiltrating lymphocytes.
® statistical.test comparing scalp and total other head and neck (unadjusted)
® multivariable model with following variables: age, sex, tumour subtype, Breslow thickness, mitotic rate, ulceration, neurotropism, lymphovascular invasion, satellite

metastases (773 cases included in model)
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¢ statistical test comparing scalp and the three other individual head and neck sites (unadjusted)

Y0Ris per mm increase in Breslow thickness

¢ missing values: Breslow thickness = 1, Clarke level = 2, ulceration = 71, mitotic rate = 74, neurotropism = 97, lymphovascular invasion = 72, satellite metastases = 71,
desmoplasia = 163

f desmoplasiasincludes tumours of desmoplastic subtype and other tumours with focal desmoplasia

¢ only cases$ diaghosed after 1 January 2005 were assessed for these features; missing values (out of 587): tumour infiltrating lymphocytes = 112, regression = 50,

associated naevus = 72

Table 3: Patient characteristics, clinical presentation and histological features of in-situ melanoma — scalp vs other head and neck sites
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Scalp Total other head | p-value® | OR (Cl) b p-value ® | Face Neck Ear p-value ¢
(n=62) & neck (n=485) (n=407) (n=49) (n=29)
% male 79.0 48.3 <0.001 3.6 (1.9-6.8) <0.001 44.5 63.3 75.9 <0.001
Median age (IQR) 72.6 (59.8-79.6) 63.8 (52.4-74.6) <0.001 1.03 (1.01-1.05)d 0.01 64.1(52.6-75.2) | 62.9(52.0-71.4) | 63.4(50.1-66.7) | 0.003
% >5 blistering sunburns® 27.6 17.2 0.06 1.6 (0.9-3.1) 0.13 16.7 23.9 13.8 0.15
% solar keratoses 72.6 44.5 <0.001 2.4 (1.3-4.5) 0.004 42.8 57.1 48.3 <0.001
% history of NMSG* 50.0 36.1 0.04 1.2 (0.7-2.1) 0.59 35.0 46.8 34.5 0.08
% history of another melanoma | 29.0 24.5 0.44 1.0 (0.6-1.9) 0.89 22.6 42.9 20.7 0.02
% moderate/many.lentigines ° 68.0 62.4 0.44 1.3 (0.7-2.5) 0.44 61.4 74.4 56.0 0.31
% total naevi >100° 21.6 20.8 0.91 1.1 (0.5-2.4) 0.75 19.2 30.2 26.9 0.33
% dysplastic naevi® 7.8 14.0 0.22 0.5 (0.2-1.5) 0.24 12.4 26.2 16.0 0.05
% amelanotic 0 1.2 0.38 NA NA 1.2 2.0 0 0.69

This article is protected by copyright. All rights reserved




20

% first noticed by © 0.04 0.20
Self 18.3 36.3 1 (reference) 38.0 29.8 24.1
Spouse/relative 16.7 14.2 1.6 (0.6-4.1) 0.30 13.4 19.2 17.2
Doctor 58.3 42.9 1.6 (0.7-3.3) 0.26 42.3 44.7 48.3
Other person 6.7 6.6 1.8 (0.5-6.3) 0.34 6.3 6.4 10.3
Tumour subtype 0.04 <0.001
Lentigo maligna 85.5 92.8 1 (reference) 97.3 63.3 79.3
Superficial spreading 14.5 6.2 4.5 (1.8-11.2) 0.001 2.2 30.6 20.7
Other/unclassifiable 0 1.0 NA NA 0.5 6.1 0

Abbreviations::OR, odds ratio; Cl, confidence interval; IQR, interquartile range; NA, not applicable; NMSC, non-melanoma skin cancer.
® statisticaltest:'comparing scalp and total other head and neck (unadjusted)

® association between scalp and total other head and neck (adjusted for sex and age)

¢ statisticaltesteomparing scalp and the three other individual head and neck sites (unadjusted)

YORis per yearincrease in age

¢ missing values: blistering sunburns = 30, history of NMSC = 19, lentigines = 109, total naevi = 93, dysplastic naevi = 97, first noticed by = 16
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Figure legends

Figure 1:Thisred nodule on a woman’s scalp was a 2.02 millimetre thick nodular melanoma.

Figure 2: This-79 year old man presented with a scalp nodule, with excisional biopsy revealing 9 millimetre thick desmoplastic melanoma with

neurotropism.

This article is protected by copyright. All rights reserved



ajd_12437_fl.jpg

Author Man

This article is protected by copyright. All rights reserved



{

ajd_12437_f2.jpg

Author Manuscrig

This article is protected by copyright. All rights reserved



