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Abstract
Introduction: Cutaneous melanoma is rare in Asia and the clinical presentation and 

outcome of melanoma is not well described in Southeast Asia. In addition, it is unclear if 
ethnic variations exist between the various racial groups. The objective of our study is to 
present the clinical characteristics of melanoma in Singapore and to highlight ethnical 
differences between Asians and Caucasians living in Singapore. Materials and Methods: 
Data were retrospectively collected from 48 patients with histological confirmation of 
melanoma who were seen in both the National Skin Centre and National Cancer Centre of 
Singapore. Results: Acral lentiginous melanoma (ALM) was the most common subtype of 
melanoma in Singapore (50%).  A higher proportion of non-ALM subtypes of melanoma 
compared to ALM were diagnosed at stage 1 (48% vs. 25%). The delay in diagnosis of 
ALM was 27 months compared to 12 months in other subtypes. Compared to Caucasians, 
there was a trend towards Asian patients being older, having a higher proportion of ALM 
and a longer delay to diagnosis. Conclusion: Geographical and ethnic variations in the 
clinical presentation of melanoma exist. Specially adapted programmes are necessary 
to increase awareness of the different clinical presentation of melanoma in Asia and to 
encourage examination of the palms and soles in order to reduce the delay in diagnosis.
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Introduction
Cutaneous melanoma is the most common cause of 

mortality amongst skin cancer in Caucasian populations1,2 

and incidence rates per 100,000 patient years vary between 
21.9 in the United States to 55.9 in Australian males.3 In 
contrast, the incidence of melanoma in Asia is significantly 
lower with incidence rates of 0.2 to 0.5 per 100,000 patient 
years.4,5 In addition, the most common histological subtype 
in Asians is acral lentiginous melanoma (ALM) which 
accounts for approximately 50% of all cases,6,7 compared 
to Caucasians populations where it constitutes only  2% 
to 3% of all cases.8

Singapore is a multi-ethnic country, located in equatorial 
Southeast Asia with a resident population of 3.8 million 
consisting of Chinese (77%), Malays (14%), Indians(8%) 
and 1% of other races, as well as a non-resident population 
of 1.2 million of various ethnicities.9 There have been few 
reports on the features of melanoma in Asia, particularly 
in Southeast Asia. Our current study aims to clarify the 
clinical presentation of cutaneous melanoma in Singapore 
and to evaluate if ethnic variations exist. 

Materials and Methods
All cases of cutaneous melanoma seen at both the National 

Skin Centre and the National Cancer Centre (which are 
tertiary referral centres for skin diseases and cancers 
respectively) between 1998 and 2008 were retrospectively 
analysed. Patients with a coded diagnosis of melanoma were 
obtained from the institution’s computer database. Only 
cases with histological diagnosis of melanoma were included 
in this study. The medical records and histological reports 
were systematically reviewed and information pertaining to 
demographics, clinical presentation, histological features, 
other clinical investigations, treatment modalities and 
follow-up data were recorded. Staging of the melanoma 
was carried out according to the American Joint Committee 
on Cancer staging system (2002). 

The time-interval to diagnosis was defined as the duration 
between the onset of the new pigmented lesion, change in 
an existing mole or previous normal surveillance and the 
diagnosis of melanoma. 

To evaluate if histological subtypes and ethnicity 
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influenced the presentation and outcome of disease, 
subgroup analysis of ALM versus non-ALM cases as well as 
Asian cases (consisting of both residents and non-residents) 
versus Caucasian cases were performed. 

Statistical analyses were performed using Statplus for 
Macintosh. In the analysis of cases, Fisher’s exact test was 
utilised for qualitative variables and the Student’s T test for 
quantitative variables. P values were double sided with P 
<0.05 taken for statistical significance. The small sample 
size precluded further multi-variable analyses. 

Results
From the initial database of patients coded for melanoma, 

17 cases were excluded (benign histology n  = 13, unavailable 
histological reports/specimens n = 4) and a total of 48 
cases were eventually included in the study. The clinical 
and pathological features are summarised in Table 1. The 
mean age of the patients was 60 years with range between 
29 and 95 years). There were 27 males and 21 females with 
a male to female ratio of 1.3 : 1. Thirty-eight cases were 
diagnosed in the resident ethnic population (37 Chinese 
and 1 Indian) and the remaining 10 cases were diagnosed 
in the non-residential expatriate population (consisting of 
3 Asians and 7 Caucasians). Distribution of the lesions 
include the palms and soles (n = 21), limbs (n = 10), trunk 
(n = 9), head and neck (n = 4) and nails (n = 4).

ALM was the most common histological subtype (Fig. 
1), accounting for 50% of all cases (n = 24), followed by 
superficial spreading melanoma 37.5% (n = 18) and nodular 
melanoma 12.5% (n = 6). The mean Breslow’s tumour 
thickness was 2.3 ± 2.0 mm. When stratified according to 
histological subtypes, the mean thickness of ALM subtypes 
was 2.5 ± 2.3 mm in comparison with non-ALM subtypes 
which was 1.7 ± 2.0 mm (P = 0.30). Thirty-six percent of 
patients presented with early stage melanoma (Stage I), 
when stratified according to histological subtypes, 48% of 
non-ALM were diagnosed at stage I compared to 25% of 
ALM (P = 0.07) (Table 2).

Surgical excision was the primary treatment modality in 
all patients. Ten patients (21%) who initially presented with 
stage I-III disease recurred after primary excision (Stage I: 
n = 3, Stage II: n = 5, Stage III: n = 2). Mean duration to 
tumour recurrence following initial diagnosis of melanoma 
was 25 months (range, 4 to 60 months).

The mean duration to diagnosis of melanoma for the 
total group of melanoma was 20 months (range, 1 to 120 
months). The mean duration prior to diagnosis of ALM 
was 27 ± 33 months compared to 12  ± 14 months in other 
subtypes (P = 0.05). When stratified against ethnicity, the 
delay was 22 ± 28 months versus 7 ± 5 months for Asians 
versus Caucasians (P = 0.09) (Table 3).

Table 1. Clinical and Pathological Characteristics of Patients with 
Cutaneous Melanoma

Age (n = 48) No. of patients (%)

<41 9 (19%)

41-50 4 (8%)

51-60 11 (23%)

61-70 12 (25%)

>71 12 (25%)

Gender (n = 48)

Male 28 (58%)

Female 20 (42%)

Race (n = 48)

Residents (N = 38)

    • Chinese 37 (77%)

    • Malays 0 (0%)

    • Indians 1 (2%)

Non-residents (N =10)

    • Asians * 3

    • Caucasians # 7

Site of Primary Lesions (n = 48)

Palms and Soles 21 (44%)

Limbs 10 (21%)

Trunk 9 (19%)

Head and Neck 4 (8%)

Nails 4 (8%)

Histological subtypes (n = 48)

Acral lentiginous melanoma 24 (50%)

Superficial Spreading Melanoma 18 (37.5%)

Nodular melanoma 6 (17.5%)

Breslow’s Thickness (n = 44) +

Mean (mm) 2.3 ± 2.0mm

<1.0 mm 17

1.01-2.0 mm 9

2.01-4.0 mm 12

> 4.0 mm 6

Clark’s level (n = 44)+

Level I 2 (5%)

Level II 5 (11%)

Level III 16 (36%)

Level IV 15 (34%)

Level V 6 (14%)

Ulceration (n = 48) 17 (35%)

Staging (n = 44)+

I 16 (36%)

II 23 (52%)

III 4 (9%)

IV 1 (2%)

* Burmese, Indonesian, Thai :1 each, # American N=2, English N=2, 
Swiss, Norwegian, French : 1 each. +  Full staging information for 4 
patients were missing.
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Discussion
Cutaneous melanoma is a rare malignancy in Singapore. 

Based on national cancer registry reports, incidence rates 
range from 0.3 per 100,000 to 0.5 per 100,000 patient-years.5 
Interestingly, despite the multi-ethnicity of the resident 
population, there was an over-representation of Chinese 
patients, with 37 Chinese patients out of the 38 resident 
cases. The only other reported case was in an Indian patient 
and no cases were seen among Malays. Sng et al5 previously 
reported an estimated age adjusted incidence rate between 
the ethnic Chinese compared to the Malays and Indian 
populations as 1.2 times and 1.9 times higher respectively. 

Table 2.  Comparison of Clinico-pathological Characteristics between 
Acral Lentiginous (ALM) and other Subtypes of Melanoma

Parameters
(Frequencies and 
percentages if not 
stated otherwise)

ALM 
(n = 24)

Non ALM 
(n = 24)

P value

Gender 

Male 13 (54) 14 (58) 1.00

Female 11 (46) 10 (42)

Ethnicity

Asian 23 18 0.09

Caucasian 1 6

Age (years) 63 ±19 57 ± 15 0.13

Mean Breslow 2.5 ± 2.3 1.7 ± 2.0 0.31

Staging  (%)*

I 5  (25) 11 (48) 0.29

II 14 (65) 9 (39)

III 2 (10) 2 (9)

IV 0 (0) 1 (4)

Time to diagnosis 
(months)

27.0 12.0 0.05

Relapse 6 (25) 4(17) 0.47

* Full staging details are missing in 3 patients with ALM and 1 patient 
with Non-ALM

Table 3. Comparison of Clinico-pathological Characteristics between 
Asians and Caucasians

Parameters
(Frequencies and 
percentages if not 
stated otherwise)

Asians 
(n = 41)

Caucasians           
(n = 7)

P value

Gender

Male 23 (56) 4 (57) 1.00

Female 18 (44) 3 (43)

Age (years) 62 ± 18 52 ± 11 0.09

Histological 
subtypes

ALM 23 (56) 1 (14) 0.09

SSM 14 (34) 4 (57)

NM 4 (10) 2 (29)

Staging*

I 13 (34) 3 (50) 0.77

II 20 (53) 3 (50)

III 4 (11) 0

IV 1 (2) 0

Time to diagnosis 
(months)

22.8 months 7.4 months 0.09

Tumour recurrence 10 (24) 0 0.14

*Full staging details are missing in 3 Asian patients and 1 caucasian 
patient
ALM: Acral lentiginous melanoma; SSM: Superficial spreading 
melanoma; NM: Nodular melanoma

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Verrucous melanoma over the right heel.

These results suggest that even within Southeast Asia, 
inter-ethnic variations exists and such differences may be 
due to intrinsic skin phototype, genetic factors, sun-seeking 
behaviour, clothing style or disease awareness.

In our current study, ALM was the most common 
histological subtype representing 50% of all cases. This 
result is similar to other Asian Chinese cohorts, where 
ALM accounts for 58%10 and 51% of melanoma6 in 
Taiwan and Hong Kong respectively. This is in contrast 
to western populations where ALM represents 2% to 3% 
of all melanoma.8 Biological differences exist between 
the different subtypes of melanomas. UV exposure is not 
considered a risk factor for ALM and genetic variations 
of BRAF and N-Ras in the MAPK pathway as well as in 
expression of  CDK4 and CCND1 genes have been described 
among the various subtypes of melanoma.11 In addition, 
the prognosis of ALM is often poorer. Patients with ALM 
present with thicker lesions, more advanced stages and the 
10 year survival is 10% to 20% lower than other subtypes 
of melanoma, even after adjusting for lesional thickness.8 

Similar trends were seen in our study—the mean depth of 
ALM was 2.5 mm compared to 1.7 mm in non-ALM and 
the proportion of patients with ALM appearing in stage I 
was also lower (25%) compared to other subtypes (48%).
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for adapted education programmes emphasising the unique 
presentation of melanoma in Asia as well as to encourage 
the examination of the palms and soles as a part of self and 
physician directed skin examination. 

A possible explanation for the more advanced presentation 
of ALM in our study is the delay in the diagnosis. The 
mean duration between the diagnosis and the appearance 
of signs and/or symptoms of cutaneous melanoma was 20 
months. The delay was even greater in the ALM subtype 
with an average of 27 months compared to 12 months in 
other histological subtypes. In addition, when the Asians 
were compared to non-resident Caucasian cases, the delay 
in diagnosis was 22 months and 7.4 months respectively. An 
earlier local study has also shown that the delay in diagnosis 
was on average 1.6 years.12 Although patient factors such 
as lack of knowledge and skin awareness are important 
contributors to delay,13,14 of equal importance is the failure 
to suspect or diagnose ALM clinically among healthcare 
providers. Although no Asian studies have been performed, 
in Caucasian populations, one third of all ALMs were 
initially diagnosed as benign lesions. These misdiagnoses 
included viral warts, calluses, tinea pedis, foreign body 
reactions, non-healing foot ulcers, nevi, keratoacanthoma, 
as well as nail disorders such as onychomycosis, subungal 
hematoma and ingrown toenails.15 In another study, 20% 
of palmoplantar melanoma were initially misdiagnosed 
and this proportion was even higher (52%) in subungual 
lesions. This misdiagnosis resulted in a median delay of 
12 months in palmoplantar lesions and up to 18 months in 
subungual lesions.16 Franke et al17 reported that patient and 
physician factors resulted in a delay in diagnosis of ALM 
by 4.8 years and 7 months respectively.

All patients received surgical excision as the primary 
form of therapy and amongst the patients who presented in 
stage I to III, 21% had recurrence of the melanoma within 
a mean of 25 months (range, 4 to 60 months) after initial 
diagnosis. The recurrence rate of ALM in our study was 
25% and this is similar to the French experience where 
30% of ALM had a recurrence after a median of 1.6 years 
with 50% of them occurring during the initial 18 months 
and 75% occurring during the first 3 years.18 In the recent 
years, sentinel node sampling and PET screening have 
been adopted in the management of patients and long-term 
follow-up will be required to evaluate the clinical outcomes. 

Our study had several limitations. This was a retrospective 
study with the inherent flaws of incomplete data collection 
especially with regards to other epidemiological risk factors 
such degree of lifetime sun exposure, family history. The 
numbers of cases in our study were small but this is a 
reflection of the prevailing incidence of melanoma within 
our geographical context. The small sample size precluded 
significant univariate and multivariate analyses but certain 
variables showed a trend to effect. 

Nonetheless, we have shown that in Singapore, there is a 
significant delay in the diagnosis of melanoma particularly 
in Asians presenting with ALM. This highlights the need 
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