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A B S T R A C T

This study aimed to, prospectively, over the 5-year period 2000–2004, accurately determine

features of cutaneous melanoma in the Maltese Islands. Data from clinicians were supple-

mented by histology reports, and where necessary, histology slides were reviewed. Infor-

mation collected included demographic details including age and gender, anatomical

site, Clark’s level, Breslow thickness and clinico-pathological melanoma type. During the

study period the age-standardised (European Standard Population) rates for invasive mel-

anoma were 8.81 per 100,000 (males) and 7.29 per 100,000 (females) and increased with

age. By the end of the study, information on 166 cases of primary invasive cutaneous malig-

nant melanoma were collected. The commonest site affected in males was the trunk (54%)

and in females the lower limbs (41%). Overall, 33.8% of invasive melanomas had a Breslow

thickness >1.5 mm. The initial melanoma excision was performed by a dermatologist in

68.2% and plastic surgeon in 20.8%. More cases presented in late spring and summer, par-

ticularly in females. Melanoma incidence in Malta is lower than that in high-incidence

countries and northern Europe and is similar to that in southern Europe. However, inci-

dence appears to be increasing and a relatively high proportion of patients present with

thick lesions emphasising the importance of continued efforts to diagnose cases earlier.

� 2007 Elsevier Ltd. All rights reserved.
1. Introduction

There is a world-wide increase in the incidence of cutaneous

melanoma (CM) among white people. The frequency and

case distribution according to age, gender and histology

shows geographical differences.1 In most, but not all, white

populations, the incidence of melanoma is greater in fe-

males than males.2 Incidence dissimilarities between areas

within a country or between different countries, as well as

temporary variations of rates, indicate the existence of a di-

verse array of risk factors in the studied populations and
er Ltd. All rights reserved
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ted at the Spring Sympos
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their exposure to these factors throughout different stages

of life.3

This study aimed to, prospectively, over a 5-year period,

accurately determine features of CM in the Maltese Islands,

including overall and seasonal incidence, anatomical sites af-

fected and histo-pathological characteristics. The results

demonstrate the epidemiological status of this condition in

the Maltese resident population between 2000 and 2004.

The Maltese Islands are the southernmost European state

and are located 93 km south of Sicily with a population in

2005 of 404,039.4 The climate is typically Mediterranean with
.

y. N.B.: The data relating to the first half of the study period, i.e. 1st
ium of the European Academy of Dermatology and Venereology,
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d The original age-standardised rates used in this paper were
calculated using the European Standard Population. However,
rates were re-calculated using the World Standard Population
when they were being compared with international published
rates that were also calculated with the latter population.
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hot dry summers and relatively warm winters. The Maltese

people are descendents of ancient Carthaginians and Phoeni-

cians, with strong Greco-Roman and Arab influences. Euro-

pean elements, namely Italian, Spanish and French with

traces of Anglo-Saxon origins, were assimilated later.5 In a

recent local study,6 the distribution of Fitzpatrick skin photo-

types (SPT) in the Maltese population was as follows: SPT

I – 1%, SPT II – 25%, SPT III – 48% and SPT IV – 26%.

2. Materials and methods

A prospective study was conducted from 1st January 2000 to

31st December 2004. Selected clinicians (mainly dermatolo-

gists and surgeons) were invited to complete a pre-prepared

form for each patient diagnosed with a new CM during the

study period. This was supplemented by the histology reports

of patients diagnosed with CM over the same period. The lat-

ter were accessed via the Malta National Cancer Registry,

which collects histology reports from all public and private

pathological laboratories in the country. Where necessary, cli-

nicians were also contacted directly for further information

about their patients. Great care was taken to ensure com-

pleteness of data collection and it is felt that close to 100%

of all cases of CM diagnosed in Maltese residents during the

study period were included. A case was included if the patient

was resident in the Maltese Islands for more than 1 year prior

to the diagnosis. This is also the residency criterion for inclu-

sion in the cancer registry.

Information collected included demographic details

including age and gender, date of diagnosis, anatomical site,

Clark’s level, Breslow thickness and clinico-pathological type

of melanoma, as well as the medical specialty of the clinician

responsible for the initial melanoma excision. The date of

submission of the specimen for histological examination

was taken as the date of diagnosis. In cases that had subse-

quent histology reports, e.g. for wider excision or for defini-

tive excision in cases (mainly lentigo maligna/lentigo

maligna melanoma), that had an initial incisional biopsy,

the date of the first submission was enlisted. Body sites were

aggregated into head and neck, trunk, upper limbs, lower

limbs and unknown or unspecified body site according to

the International Classification of Oncology, second edition

(ICD-O-2); the latter was also used to code the clinico-patho-

logical types. Breslow thicknesses were categorised into four

groups: less or equal to 0.75 mm, more than 0.75 but less or

equal to 1.5 mm, more than 1.5 but less or equal to 4 mm

and more than 4 mm.

In those cases where the recorded histological information

was ambiguous or incomplete, the slides were reviewed by

pathologists with an interest in dermato-pathology (JD and/

or PG) SPSS version 13 was used to analyse the data collected.

Statistical methods of analysis employed included Fischer’s,

ANOVA, student-t and Poisson Regression. Standardised inci-

dence rates by the direct method were calculated using the

European Standard Population.3 Rates were calculated using

both the European and the World Standard Populations.

Each individual primary lesion was counted separately. In

situ melanomas were counted and analysed separately and

not included in the analysis of invasive lesions. Newly diag-

nosed metastatic melanomas where the primary tumour
could not be ascertained were excluded from our study

(n = 8).

3. Results

During the study period, 235 cases of CM were collected. Of

these, 166 cases (86 [52%] in males and 80 [48%] in females)

were primary invasive melanoma, while the remaining 69

cases (22 in males and 47 in females) were in situ melanomas.

Seven patients had two or more primary melanomas

diagnosed in this period. Crude and standardised incidence

rates for invasive CM over the 5 year period are shown in

Tables 1a and 1b (by gender). Using Poisson Regression no

significant trend (Males: p = 0.71, Females: p = 0.38) in

incidence rates was identified.

The age-standardised (European Standard Population, ESP)

rates for invasive CM were 8.81 per 100,000 for males and 7.29

per 100,000 for females. Correspondingly, the age-standar-

dised (World Standard Population, WSP) rates were 6.46 per

100,000 for males and 5.74 per 100,000 for females. Age-spe-

cific rates increased with age (Fig. 1). Below the age of 45 there

was a slight preponderance for females. This was reversed

over the age of 45 years. The age range of the patients was

15–96 years. The median age at diagnosis was 58 years in

males and 56 years in females.

Analysis of data of the Malta National Cancer Registry

shows that, for the 5-years preceding this study, i.e. 1995–

1999, the age-standardised invasive melanoma incidence

rates (using the ESPd) were visibly lower namely 4.7 per

100,000 in males and 5.8 per 100,000 in females.

The anatomical distribution by gender and age group is

shown in Tables 2 and 3. In males, the trunk was involved

in 54% (n = 46) of cases, followed by head and neck (17%;

n = 15), and upper limbs (15%; n = 13). In females the com-

monest sites were the lower limbs (41%; n = 33) followed by

the trunk (29%; n = 23). The difference in distribution between

males and females was significant (p < 0.001). Overall, the

most common site was the trunk accounting for 42% of

lesions.

There was also a significant difference (p = 0.011) in males

in site distribution between different age groups. Lesions on

the head and neck and upper limb increased with age while

lesions on the trunk were more frequent in the middle and

young age group.

In females no statistically significant (p = 0.53) difference

was detected in site distribution between the different

age groups. However, lesions on the head and neck tended

to affect more the older age groups while those on the

limbs were more frequent in the middle and younger age

groups.

Tables 3 and 4 show the distribution of different clinico-

pathological types of melanomas according to gender and

anatomical site. Overall, superficial spreading melanoma

was the most frequent type diagnosed in both sexes account-



Table 1a – Incidence rates (per 100,000) of invasive cutaneous melanoma in males

Males

Year No. Crude rates/100,000 CI European Standard
Population (ESP)

rates/100,000*

CI World Standard
Population (WSP)

rates/100,000**

CI

2000 16 8.26 4.21–12.31 8.46 8.04–8.87 5.97 5.67–6.26

2001 16 8.22 4.19–12.25 8.4 7.98–8.82 6.07 5.76–6.38

2002 19 9.68 5.32–14.03 9.95 9.5–10.41 7.19 6.85–7.52

2003 16 8.1 4.13–12.07 8.32 7.90–8.73 6.28 5.97–6.60

2004 19 9.55 5.25–13.84 8.86 8.45–9.26 6.73 6.42–7.05

2000–2004 86 8.76 4.62–12.90 8.81 8.62–9.00 6.46 6.32–6.60

Table 1b – Incidence rates (per 100,000) of invasive cutaneous melanoma in females

Females

Year No. Crude rates/100,000 CI ESP*rates/100,000 CI WSP*rates/100,000 CI

2000 13 6.57 2.99–10.14 6.01 5.68–6.34 4.51 4.26–4.76

2001 18 9.06 4.87–13.25 8.05 7.68–8.43 6.24 5.93–6.55

2002 11 5.5 2.25–8.75 5.03 4.72–5.33 3.73 3.50–3.96

2003 20 9.94 5.58–14.30 8.43 8.05–8.81 6.07 5.78–6.36

2004 18 8.89 4.78–13.00 8.92 8.51–9.34 8.11 7.73–8.50

2000–2004 80 8.00 4.08–11.92 7.29 7.13–7.45 5.74 5.60–5.87
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Fig. 1 – Age-specific rates for invasive cutaneous melanoma.
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ing for 58% of all cases. Using Fisher’s exact test, no signifi-

cant differences were found between the genders (p = 0.30)

with respect to histological type. However, whereas superfi-
Table 2 – Anatomical distribution for invasive cutaneous mela

Body

Age group (years) Gender Head and Neck Trunk

0–44 Males 0 (0%) 11 (64.7%)

Females 1 (4.0%) 8 (32.0%)

45–64 Males 6 (16.7%) 23 (63.9%)

Females 1 (4.0%) 7 (28.0%)

65+ Males 9 (27.3%) 12 (36.4%)

Females 5 (16.7%) 8 (26.7%)

Total Males 15 (17.4%) 46 (53.5%)

Females 7 (8.8%) 23 (28.8%)
cial spreading melanoma was commoner in males, nodular

melanoma was more frequent in females.

The most frequent types of melanomas found on the head

and neck were nodular and lentigo maligna melanoma, on

the trunk superficial spreading melanoma and on the limbs

superficial spreading followed by nodular melanoma.

The distribution of Clark’s level in our study for both gen-

ders was as follows: Clark’s II – 38.6%, Clark’s III – 30.7%,

Clark’s IV – 22.9% and Clark’s V – 4.2%. For six (3.6%) of the

cases the Clark’s level could not be determined. There was

no significant difference (p = 0.57) in Clark’s level between

genders. The Breslow thickness by gender, histological type,

site and age are shown in Table 5.

In our study, 33.8% of melanomas were more than 1.5 mm

and 11.3% were more than 4 mm thick. Overall, the distribu-

tion of Breslow thicknesses was as follows: 60.75 mm in 68

cases (42.5%), >0.75 to 61.5 mm in 38 cases (23.8%), >1.5 to
noma by age group

site

Upper limb Lower limb Unknown Total

1 (5.9%) 4 (23.5%) 1 (5.9%) 17 (100%)

7 (28.0%) 9 (36.0%) 0 (0%) 25 (100%)

3 (8.3%) 4 (11.1%) 0 (0%) 36 (100%)

4 (16.0%) 13 (52.0%) 0 (0%) 25 (100%)

9 (27.3%) 3 (9.1%) 0 (0%) 33 (100%)

4 (13.3%) 11 (36.7%) 2 (6.7%) 30 (100%)

13 (15.1%) 11 (12.8%) 1 (1.2%) 86 (100%)

15 (18.8%) 33 (41.3%) 2 (2.5%) 80 (100%)



Table 5 – Distribution of Breslow thickness by gender, histological type, site and age

Title Breslow thickness

60.75 mm >0.75 to 61.5 mm >1.50 to 6 4 mm >4 mm Unknown

No. % No. % No. % No. % No. %

Gender

Males 32 37.2 26 30.2 17 19.8 8 9.3 3 3.5

Females 36 45.0 12 15.0 19 23.8 10 12.5 3 3.8

Histology

NM 3 7.5 4 10 21 52.5 11 27.5 1 2.5

SSM 49 50.5 29 29.9 13 13.4 5 5.2 1 1.0

NOS + others 16 55.2 5 17.2 2 6.9 2 6.9 4 13.8

Site

Head and neck 7 31.8 8 36.4 5 22.7 0 0 2 9.1

Trunk 34 49.3 16 23.2 14 20.3 5 7.2 0 0

Upper limb 12 42.9 4 14.3 8 28.6 4 14.3 0 0

Lower limb 14 31.8 10 22.7 9 20.5 8 18.2 3 6.8

Unknown 1 33.3 0 0 0 0 1 33.3 1 33.3

Age (years)

0–44 26 61.9 6 14.3 9 21.4 1 2.4 0 0

45–64 22 36.1 21 34.4 12 19.7 5 8.2 1 1.6

65+ 20 31.7 11 17.5 15 23.8 13 20.6 4 6.3

Table 4 – Distribution of melanoma clinico-pathological types by anatomical site

Body site

Morphology Head and neck Trunk Upper limb Lower limb Unknown Total

LMM 7 (31.8%) 1 (1.4%) 0 (0%) 0 (0%) 0 (0%) 8 (4.8%)

SSM 6 (27.3%) 51 (73.9%) 16 (57.1%) 23 (52.3%) 1 (33.3%) 97 (58.4%)

NM 8 (36.4%) 10 (14.5%) 9 (32.1%) 12 (27.3%) 1 (33.3%) 40 (24.1%)

ALM 0 (0%) 0 (0%) 1 (3.6%) 2 (4.5%) 0 (0%) 3 (1.8%)

NOS and others 1 (4.5%) 7 (10.1%) 2 (7.1%) 7 (15.9%) 1 (33.3%) 18 (10.8%)

Total 22 (100%) 69 (100%) 28 (100%) 44 (100%) 3 (100%) 166 (100%)

Table 3 – Distribution of melanoma clinico-pathological types by gender; LMM – lentigo maligna melanoma, SSM –
superficial spreading melanoma, NM – nodular melanoma, ALM – acral lentiginous melanoma, NOS – not otherwise
specified

Morphology Males Females Both genders

No % No. % No. %

LMM 5 5.8 3 3.8 8 4.8

SSM 56 65.1 41 51.2 97 58.4

NM 16 18.6 24 30.0 40 24.1

ALM 1 1.2 2 2.5 3 1.8

Others & NOS 8 9.3 10 12.5 18 10.8

Total 86 100.0 80 100.0 166 100.0
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64 mm in 36 cases (22.5%) and >4 mm in 18 cases (11.3%). Fe-

males had a larger proportion of the thinnest lesions

(60.75 mm). However, females also had more lesions in the

thickest category (>4 mm). Student t-test analysis showed

no significant difference in thickness between the genders

(p = 0.61). Mean Breslow thickness was 1.93 mm (confidence
interval (CI 1.41–2.45) in males and 1.74 mm (CI 1.32–2.16) in

females.

ANOVA testing showed a significant difference (p < 0.001)

in the mean thickness between different histological types.

Nodular melanomas had a mean thickness of 3.73 mm (CI

2.78–4.68), superficial spreading melanomas had a mean
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Fig. 2 – Number of cases by months of diagnosis.
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Fig. 3 – Age-specific rates for in situ melanoma.
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thickness of 1.23 mm (CI 0.97–1.49) and all other melanomas

had a mean thickness of 1.19 mm (CI 0.58–1.8).

Lesions on the limbs tended to be thicker than those on

the trunk or head and neck, however ANOVA testing

showed no significant difference (p = 0.26) in lesion thick-

ness according to body site. Pearson correlation showed

that thicker lesions were commoner in older patients

(p < 0.009).

The distribution of all cases of CM (in situ and invasive)

according to the month of diagnosis is shown in Fig. 2;

three-month groupings (January–March, April–June, July–Sep-

tember and October–December) are used to show the time of

year when patients were diagnosed. More cases were diag-

nosed in the summer months, and this variation was more

marked in females. Cases diagnosed during the months of

May, June and July across the 5-years of the study amounted

to almost 40% of the total.

Cases were also assessed by the specialty of the clinician

who performed the initial melanoma excision. Most cases
Table 6 – Specialty of clinician who performed the initial
melanoma excision

Clinical specialty Number of cases % of cases

Dermatologist 160 68.1

Plastic surgeon 49 20.8

General surgeon 18 7.7

General practitioner 8 3.4

Total 235 100

Table 7 – Distribution of in situ melanoma according to
anatomical site and gender

Males Females Both genders

No. % No. % No. %

Head and neck 10 45.5 12 25.5 22 31.9

Trunk 8 36.4 16 34.0 24 34.8

Upper limbs 0 0.0 7 15.0 7 10.1

Lower limbs 3 13.6 11 23.4 14 20.3

Unknown 1 4.5 1 2.1 2 2.9

Total 22 100.0 47 100.0 69 100.0
of CM (both in situ and invasive) were under the care of a der-

matologist or plastic surgeon at the time of diagnosis as seen

in Table 6.

3.1. In situ melanoma

During the study period, 69 cases of in situ melanoma were

diagnosed (47 (68%) in females and 22 (32%) in males). The

median age at diagnosis was 55 years in males and 44 years

in females, which is considerably lower than that found for

invasive lesions especially in females. Overall, the common-

est body site for in situ lesions was the trunk (24 cases: 35%).

This was also the commonest site for the invasive lesions.

However, in males in situ lesions were found most commonly

on the head and neck (10 cases: 45%), and in females on the

trunk (16 cases: 34%). In situ melanoma was also found more

commonly on the limbs of females than males. The distribu-

tion of in situ melanoma according to anatomical site and

gender is shown in Table 7. Fig. 3 shows the age-specific inci-

dence rate of in situ melanoma for the period 2000–2004. The

incidence rate for most age-groups shows a higher rate in

females.

4. Discussion

World-wide, high incidence of CM is seen in white popula-

tions especially in Australia, New Zealand and South Africa.

Reported age-standardised incidence rates (using the World

Standard Population, WSP) of invasive melanoma in these

populations are 42.4,e 34.8,f and 27.51 per 100,000 in males

and 31.6,e 32.7f and 22.21 per 100,000 in females, respectively.

Within Europe, rates (using WSP) are highest in Northern Eur-

ope, e.g Sweden – 13.1 per 100,000 in males and 13.1 per

100,000 in females.g In comparison, the age-standardised

incidence rates (using WSP) 6.5 per 100,000 in males and 5.7

per 100,000 in females of melanoma for Malta in our study

were lower than those in high-incidence countries and north-

ern Europe and appear similar to those in southern Europe.
e Rates for all Australia for 2001: http://www.aihw.gov.au/pub-
lications/can/ca01/ca01-c03.pdf [March 2006].

f Rates for New Zealand for 2001: http://www.nzhis.govt.nz/
stats/cancerstats.html [March 2006].

g Rates for Sweden for 2003: http://socialstyrelsen.se/NR/
[March 2006].

http://www.aihw.gov.au/publications/can/ca01/ca01-c03.pdf
http://www.aihw.gov.au/publications/can/ca01/ca01-c03.pdf
http://www.nzhis.govt.nz/stats/cancerstats.html
http://www.nzhis.govt.nz/stats/cancerstats.html
http://socialstyrelsen.se/NR/


h The Malta National Mortality Registry is the official source of
the national mortality information and statistics for the Maltese
Islands.
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However, whereas incidence rates in certain parts of

northern Europe, e.g. Stockholm appear to be stabilising,7 this

is not the case in Malta which is still seeing an increasing

trend in incidence.8 We are also experiencing changes in the

pattern of gender distribution of these tumours. An interest-

ing observation from our study is that while the number of

cases of invasive melanomas was greater in males, the num-

ber of in situ cases was much greater in women. This supports

studies which report that in most, but not all white popula-

tions, the incidence of melanoma is greater in women than

men.9

Breslow thickness, body site and histological type of mela-

noma are important indicators of prognosis and, of these, by

far the most important predictor of survival is thickness.10

Generally, older patients do less well than younger ones with

the same tumour thickness even after correcting for age, and

females do better than males.11 Those with thicker lesions

tended to be older, the lesions were more commonly found

on the legs and were more commonly of the nodular sub-

type. The proportion of thicker melanomas in our study is

higher than in comparable studies from northern Europe12

emphasising the importance of continued efforts locally to

diagnose cases earlier.

In our study, as in many other populations, the trunk was

the predominant melanoma site in men and the legs in wo-

men. These differences may reflect male/female differences

in sun exposure behaviour as well as a cohort effect due to

different behavioural tendencies in younger generations to

sun exposure in parts of the body that were usually protected

against sunlight by older generations.13 A significant propor-

tion (29%) of melanomas in females in our series occurred

on the trunk, which is associated with a less favourable prog-

nosis than other body sites. This relatively high frequency

was also noted in the study by de Vries and Coebergh11, where

more than 30% of melanomas in females occurred on the

trunk in southern and eastern European cancer registries

compared to between 10% and 20% in most other European

registry areas.

In our study, nodular melanoma, which is another unfa-

vourable prognostic factor, was also more frequent in females

whereas superficial spreading melanoma was commoner in

men. However, differences between genders with respect to

histological type were not significant. This is in keeping with

population-based data for white people showing that the pro-

portions of the different histological types of melanomas are

similar in each gender; generally, superficial spreading mela-

noma accounts for 50–65%, nodular melanoma for 25–35%,

lentigo maligna melanoma for about 10% and acral lentigi-

nous melanoma for a small percentage or less.14 Our study

shows similar figures especially for superficial spreading mel-

anoma and nodular melanoma supporting Swerdlow who

states that there is ‘no evidence of systematic differences in

the proportions of different histologies by latitude’.

CM may have an in situ horizontal pre-invasive growth

phase before the development of invasive tumour. The

in situ phase is longest in lentigo maligna, short in superficial

spreading melanoma and absent in nodular melanoma.15 As

expected, compared to invasive lesions, in situ melanomas

in our series tended to occur in younger patients. The ana-

tomical distribution of in situ melanomas mirrored that for
invasive lesions with some differences. The commonest site

affected was the trunk, as for invasive melanomas, however

relatively more in situ lesions occurred on the head and neck,

especially in males. This is not surprising considering the

known predilection of the in situ melanoma lentigo maligna

to occur on the head and neck.

For the study period 2000–2004 the standardised mortality

rate (using the European Standard Population, ESP) from CM

for Maltese males was 1.48 and for females 1.14 per 100,000

(Malta National Mortality Registry).h In comparison, the esti-

mated standardised (with ESP) mortality rate for the EU 15

for 1998 was 2.33 in males and 1.63 per 100,000 in females.16

As described in previous studies mortality rates in Northern

European populations with higher melanoma incidence are

not much higher than in those with relatively low incidence.7

One possible reason for this is a difference in the features of

melanoma across European cancer registry areas in terms of

stage and histology. These two prognostic factors have been

found to be slightly more favourable in Northern and Western

European populations relative to those in Southern and East-

ern Europe.12

In our study diagnosis of new cases peaked in the early

summer months, especially in females. Seasonal variation

in melanoma incidence has been reported previously in other

populations17 and may reflect increased awareness and atten-

tion of the population to exposed skin during this period. De

Vries et al. demonstrated a direct link between seasonality

of melanoma diagnosis and latitude of residence.12 The

amplitude of seasonality in melanoma diagnosis was greater

with increasing latitude. The seasonal variation in melanoma

incidence in our study is likely also the result of annual mel-

anoma and sun awareness campaigns that, particularly since

the 1990s, have been held regularly in Malta in late spring/

early summer.

Most patients in our series were under the care of a derma-

tologist or plastic surgeon at the time of diagnosis. This corre-

sponds with the local tendency to seek advice from a

specialist in these fields in the first instance. Nevertheless,

in a significant proportion of cases, the initial melanoma exci-

sion was performed either by a general surgeon or by a gen-

eral practitioner, demonstrating the need for melanoma

awareness across medical specialties.

The effects of melanoma and sun awareness educational

campaigns in Malta are probably still evolving. Although,

compared to other populations, the incidence of CM is low,

the trend in incidence is currently still on the rise. The higher

proportion of thicker lesions and the unfavourable mortality

experience compared to regions in Northern Europe empha-

sise the importance of further efforts to diagnose cases early

as well as photo-preventive measures to try to reduce the

risks for melanoma incidence over the longer term.
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