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Cutaneous melanoma - a 30-year-long epidemiological study
conducted in a city in southern Brazil, from 1980-2009 *

Melanoma cutâneo - estudo epidemiológico de 30 anos em cidade do Sul do
Brasil, de 1980-2009

Nilton Naser1

Abstract: BACKGROUND: Melanoma incidence and mortality rates have increased over the past 30 years in
the Caucasian population. In Brazil, data on non-capital cities are scarce, making epidemiological stu -
dies necessary. 
OBJECTIVES: To evaluate the incidence of and classify cutaneous melanomas in Blumenau from 1980 to 2009. 
METHOD: Data from 1002 histopathological examinations of individuals from Blumenau were collected,
considering sex, age, primary site of involvement, histological type, level of invasion (Clark's level) and
tumor thickness (Breslow's depth). The gross and adjusted coefficients of annual incidences were cal-
culated based on the number of melanoma cases and the population estimated by the Brazilian Institute
of Geography and Statistics (IBGE) between 1980 and 2009. 
RESULTS: The incidence rates of melanoma reached 22.4 cases per 100,000 inhabitants/year; 31.5 in
women and 30.4 in men at the adjusted rate. The incidence rates standardized by decade, age and sex
were 141 male and 103 female cases per 100,000/inhabitants aged 65 to 69 years. Superficial spreading
melanoma occurred in 53% of the cases, followed by nodular melanoma (37%), and the primary site of
involvement was the trunk (47%). 62.5% of the cases were diagnosed early, with Breslow < 1mm. 
CONCLUSIONS: The incidence of malignant melanoma has increased fivefold from 1980 to 2009 and early
diagnosis has increased 151% as a result of primary prevention 
Keywords: Early detection of cancer; Early diagnosis; Epidemiology; Melanoma; Morbidity

Resumo: FUNDAMENTOS: A incidência do melanoma e a mortalidade pela doença aumentaram nos últi-
mos 30 anos na população caucasiana. No Brasil, dados em municípios não-capitais são escassos, neces-
sitando de estudos epidemiológicos. 
OBJETIVOS: Avaliar a incidência e classificar melanomas cutâneos em Blumenau de 1980 a 2009. 
MÉTODO: Foram coletadas informações de 1.002 exames histopatológicos de indivíduos de Blumenau,
considerando sexo, idade, localização primária, tipo histológico, nível de invasão (Clark) e espessura
tumoral (Breslow). Os coeficientes de incidência anuais brutos e ajustados foram calculados utilizando-
se o número de melanomas e a população estimada pelo Instituto Brasileiro de Geografia e Estatística
entre 1980 e 2009. 
RESULTADOS: As taxas de incidência do melanoma atingiram 22,4 casos/100.000 habitantes/ano, 31,5 nas
mulheres e 30,4 nos homens na taxa ajustada. As taxas de incidência padronizadas por década, faixa
etária e sexo atingiram 141 casos em homens e 103 no sexo feminino por 100.000 habitantes/ano entre
65 a 69 anos. O melanoma disseminativo superficial aconteceu em 53% dos casos, seguido do
melanoma nodular com 37%, e a principal localização foi no tronco (47%). Os diagnósticos precoces
atingiram 62,5% com Breslow < 1 mm. 
CONCLUSÕES: A incidência do melanoma maligno aumentou em cinco vezes entre 1980 e 2009 e o diag-
nóstico precoce aumentou 151% como resultado da prevenção primária. 
Palavras-chave: Detecção precoce de câncer; Diagnóstico precoce; Epidemiologia; Melanoma;
Morbidade
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INTRODUCTION
Due to its high incidence and mortality, mela-

noma is considered the skin cancer of greatest medi-
cal relevance. The American Cancer Society (ACS) esti-
mates 68,720 new cases of melanoma in the United
States in 2009 with 8,650 deaths, mostly male deaths,
constituting a serious public health issue. 1.2 In the
white population the incidence rate of melanoma
increased from 7.5 cases per 100,000 population in
1973 to 21.9 cases per 100,000 population in 2002
(nearly a 300% increase).2.4

Melanoma mortality rates have stabilized in the
United States, Australia and European countries. 3.4

The higher incidence of melanoma can be attri-
buted to an increase in risk factors such as characteri-
stics of the host’s skin (white skin, presence of dyspla-
stic nevi, susceptibility to ultraviolet radiation and epi-
sodes of sunburn), geographic latitude, immunosup-
pression and family history of the disease. 2-7

In Brazil, according to estimates from the
National Cancer Institute (INCA) for 2010, we will
have 113,850 new cases of nonmelanoma skin cancer
(basal cell and squamous cell carcinoma) and 5,930
cases of melanoma, totaling 24.5% of new cases of
cancer. 8

The annual incidence rates of melanoma per
100,000 population estimated for the capital cities of
southern Brazil in 2008-2009 by INCA and which
serve as a reference for the rates found in Blumenau
were 8.3 (male) and 7.39 (female) in Curitiba-PR, 6.84
(male) and 7.94 (female) in Florianópolis and 9.25
(male) and 10.12 (female) in Porto Alegre. 9

Blumenau, a city in southern Brazil, is located
to the northeast of Santa Catarina, latitude 26 ° 55 10”
south, longitude 49 ° 03 58”, 21 meters of altitude
above sea level. In 2000, the study population of
Blumenau represented 4.89% of the population of
Santa Catarina and 0.15% of Brazil’s population.10

Due to the colonization of the city by German
immigrants, just over half of the population is of
German descent. Another large section of the popula-
tion is of Italian descent, since the cities in the vicinity
of Blumenau were mostly colonized by Italian immig-
rants. Portuguese descendants are also present, albeit
in a more modest number, and many are of mixed ori-
gin. In the 2000 census, the ethnic makeup of the city
was 247,527 (94.55%) white, 9,171 (3.5%) pardos
(mixed race), 3,042 (1.16%) African descendants, 340
(0.13%) indigenous and 252 (0.10%) yellow. 10

The Caucasian population of Blumenau, com-
prised mostly of German and Italian descendants with
skin phototypes I and II, according to Fitzpatrick clas-
sification scale, is subject to intense sun radiation in
the summer, with an UV-index between 11.5 and 13.0,
according to the National Institute for Space Research

and very high according to the Environonmental
Protection Agency/Operational Satellites (EPA / Nooa)
- United States of America. Therefore, this population
faces major risk factors for melanoma. 1, 11

In Brazil, data on the incidence rate of cutaneo-
us melanoma are rare and underestimated in non-
capital cities; thus, there is a need for specific epide-
miological studies.

The objective of this 30-year-retrospective study
is to describe the epidemiological characteristics of
cutaneous melanoma in Blumenau, presenting stati-
stical data that may serve as a reference for epidemio-
logical studies and prevention of the disease in
southern Brazil.

MATERIAL AND METHODS
We collected data on all cases of melanoma

histopathologically diagnosed in the three pathology
laboratories located in Blumenau, CIPAC (Laboratório
de Citologia, Imunopatologia e Anatomia Patológica -
Laboratory of Cytology, Immunopathology and
Anatomic Pathology - between 1980 and 2009), BML
(Laboratório Beatriz Moreira Leite, from 1980 to
1999) and Pathology Diagnóstico em Medicina from
2000 to 2009, a total of 1002 cases of cutaneous mela-
noma.

Data collected in protocol by the author inclu-
ded patient characteristics (age, sex, tumor location)
and melanoma morphology (histological type, stage
of invasion using Clark level and Breslow’s depth). We
only included cases from the city of Blumenau and
excluded those of patients living in other municipali-
ties for the accuracy of the calculations of morbidity
rates.

Melanoma incidence coefficients in the city of
Blumenau were calculated based on the annual popu-
lation in 1980, 1991, 2000 and 2009 estimated by the
Brazilian Institute of Geography and Statistics - IBGE.
We also calculated the incidence coefficients adjusted
to world standard population. 10

We used the c² test to assess the association bet-
ween groups.

This research study was approved by the Ethics
Committee for Research Involving Human Beings of
Universidade Regional de Blumenau according to
Protocol 122/07 16 July 2009.

RESULTS
Between 1980 and 2009 we found 10,981 cases

of skin cancer in the histopathological exams studied.
The frequency of basal cell carcinoma was 63.25% (n
= 6884) and the incidence of squamous cell carcino-
ma was 28.25% (n = 3075). The number of melanoma
cases found between 1980 and 2009 was 1,002, of
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which 44% (n = 441) affected men and 56% (n =
561), women. 12,13

Table 1 shows the crude and world standard
population-adjusted incidence rates of melanoma in
the city of Blumenau between 1980 and 2009. Table 2
shows the crude and sex-adjusted incidence rates of
cutaneous melanoma in the city of Blumenau betwe-
en 1980 and 2009. 12,13

The general crude incidence rates were 18.8,
19.05 and 22.35 cases per 100,000 population/year of
melanoma in 1999, 2001 and 2007, respectively. The
general incidence rates adjusted to world standard
population were 278, 25.5 and 23.1 in 1985, 2001 and
2007 (Table 1). 

The sex-adjusted incidence rates  were 30.4 /
100,000 male population in 1999, 23.3 in 1993 and 22
in 2009. 

The crude incidence rates were 23.5 / 100,000
female population in 2001, 23 in 2002 and 31.5 in
2007. The adjusted rate was 24.6 in 2001 and 28.7 in
2007 (Table 2).

The age of highest incidence of the disease was
over 50 years, with 64.9% of the cases (n = 649).
Patients under 30 years old registered 4.4% of the
cases (n = 44) (Table 3).

The incidence rate standardized for decade
reached 141 cases per 100,000 population/year in the
age group of 65-69 years (2000-2009) in males and
106.4 cases per 100,000 population/year in the same
age group in females (1990 -1999). The age-adjusted
rates in the three decades show a high incidence of
melanoma in male and female patients over 55 years
old (Table 4).

The most frequent histological type was super-

ficial spreading melanoma (51.6%, n = 325) between
1980 and 2008, followed by nodular melanoma (37%,
n = 233). Lentigo maligna melanoma reached 5.4% (n
= 34) and acral lentiginous melanoma, 6.0% (n = 38)
(Table 5). 

Table 5 demonstrates that the distribution of
histological type according to sex showed a predomi-
nance (54.8%, n = 178) of superficial spreading mela-
noma in women and (55.4%, n = 129) of nodular
melanoma in men (55.4%, n = 129).

Table 6 shows the absolute and percentage
distribution of cutaneous melanoma according to pri-
mary location and sex. 64.5% (n = 160) of the cases
affected the trunk in men and 64% (n = 55) involved
the upper limbs in women.

Table 7 shows the distribution of melanoma
cases according to Clark level between 1980 and 1999
and between 2000 and 2008,  evidentiating an increa-
se from 30.4% (n = 137) to 45.8% (n = 187) in the
diagnosis of Clark levels I and II between 2000 and
2008 in relation to the period 1980-1999.

When Clark level is evaluated over time, from
2000 to 2008, there is a significant increase in the
number of cases diagnosed as Clark level I (c² =
224.00, P = 0.000) and a decrease in those classified
as Clark level IV.

Table 8 shows the percentage distribution of
melanomas according to Breslow’s depth between
1995 and 1999 and 2000 and 2008. Melanomas less
than 1 mm thick reached 46.7% (n = 50) between
1995 and 1999 and increased to 62.55% (n = 212)
between 2000 and 2008. There was a significant
increase in the frequency of cases with Breslow’s
depth between 0-1mm (early diagnosis) from 2000 to

YEAR CC1 ASR(W)2 YEAR CC1 ASR(W)2 YEAR CC1 ASR(W)2

1980 4.4 6.3 1990 18.9 25.0 2000 13.75 15.8
1981 8 12.0 1991 12.2 17.6 2001 19.05 25.5
1982 9.7 14.9 1992 10.2 15.0 2002 17.6 19.7
1983 11 16.9 1993 15.8 22.8 2003 15.5 18.5
1984 6.2 9.1 1994 9.79 14.3 2004 16.6 21.1
1985 14.2 27.8 1995 14.4 23 2005 16.7 21.9
1986 8.5 10.6 1996 16.8 22.8 2006 15.4 18.6
1987 11.4 15.7 1997 8 10.2 2007 20 23.1
1988 6.6 9.3 1998 13.7 19.1 2008 20 20.0
1989 13.8 18.0 1999 18.8 26.1 2009 22 20.6

TABLE 1: General crude incidence rates of cutaneous melanoma and general population-adjusted incidence
rates of melanoma in Blumenau – SC from 1980 to 2009

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia).
*per 100,000/population.
1 CC – crude incidence coefficient
2 ASR(W)2 population-adjusted incidence coefficient
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AGE GROUP MALE % FEM % TOTAL %

0 to 15 0 0.0 0 0.0 0 0.0
15 to 19 1 0.2 1 0.2 2 0.2
20 to 24 5 1.1 10 1.8 15 1.5
25 to 29 years 15 3.4 12 2.1 27 2.7
30 to 34 years 23 5.3 28 5.0 51 5.1
35 to 39 years 38 8.7 49 8.7 87 8.7
40 to 44 years 33 7.6 43 7.7 76 7.6
45 to 49 years 41 9.4 50 8.9 91 9.1
50 to 54 years 48 11.0 57 10.2 105 10.5
55 to 59 years 50 11.4 71 12.7 121 12.1
60 to 64 years 49 11.2 67 11.9 116 11.6
65 to 69 years 64 14.6 67 11.9 131 13.1
70 or + 70 16.0 106 18.9 176 17.6
TOTAL 437 100.0 561 100.0 998 100.0

TABLE 3: Numerical and percentage distribution of melanoma by age group and sex in Blumenau – 
SC – 1980-2009

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia).

Year Male ASR(W Fem ASR(W Year Male ASRW 1 Fem ASR(W Year Male ASR(W Fem ASRW

1980 5.2 7.5 3.7 5.3 1990 20.7 29 17.1 22 2000 13.4 19.1 13.5 13.6
1981 5.0 8.6 10.9 15.2 1991 12.5 21.8 12 14.6 2001 14.5 19.3 23.5 24.6
1982 11.1 17.7 8.3 12.7 1992 9.5 16.3 10.9 14.4 2002 12 15.4 23 23.8
1983 11;8 17.1 10.3 16.6 1993 13.8 23.3 17.7 22.8 2003 13.2 17.9 17.7 19.1
1984 6.9 12.4 5.5 6.9 1994 8.16 13.5 11.4 15 2004 13.7 20 19.5 22.5
1985 13.4 25.5 15 28.2 1995 10.7 17.2 18 22 2005 13.2 19.9 20 23.3
1986 8.7 8.9 8.4 11.8 1996 15.8 23.3 17.8 22.6 2006 15 16.5 15.7 19.2
1987 10.6 15.2 12.2 14.8 1997 12.9 18.8 3.3 3.4 2007 14.8 18 31.5 28.7
1988 7.3 10.2 6.9 8.2 1998 9.3 14.1 17.2 23 2008 18 17.6 23.1 19.6
1989 15.2 19.5 12.6 16.6 1999 20 30.4 17.7 21.9 2009 24.1 22 20.3 21

TABLE 2: Crude and sex-adjusted rates of cutaneous melanoma in Blumenau - SC, 1980-2009

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia).
*per 100,000/population.
1 ASR(W – male-adjusted incidence coefficient
2 ASR(W – female-adjusted incidence coefficient

2008 and a decreased frequency of cases with
Breslow’s depth greater than 2mm c² = 52.5, P
<0.0001) .

Table 9 shows the relationship between early
and late diagnoses from 1980 to 1990 (Clark Levels I
and II), 1995-1999 and 2000-2008 (Breslow’s depth).
We noticed an increase of 87.5% in early diagnoses
between 1995 and 1999 as compared with 1980 and
1990, and an increase of 151% in early diagnoses bet-
ween 2000 and 2008, compared to 1980 and 1990.

The mitotic index per 10 high-power fields in
histopathological examinations of melanomas and in
accordance with Breslow’s depth is shown in Table
10. We noticed a mitotic index below 5 in 84% (n =
43) of melanomas with Breslow’s depth less than 1

mm and 16% (n = 8) of melanomas less than 1mm
with mitotic index up to 10.

DISCUSSION 
This research study covers only histopathologi-

cal examinations with a conclusive diagnosis of mela-
noma. Therefore, data are underestimated, resulting
in lower-than-expected rates (population survey),
which are high in relation to the incidence rates found
in Brazil.

Our study shows that the morbidity of cutaneo-
us melanoma in Blumenau increased from 4.4 to 22.4
cases per 100,000 population, reaching 21.6 in men in
1990, 20.0 in 1999 and 22.35 in 2007; the population-
adjusted incidence reached 27.8, 25.5 and 23.1 in
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1985, 2001 and 2007, respectively.
The highest notified incidence worldwide was

in Queensland, Australia, with 56 new cases per
100,000 population/year in men and 43 in women. 4.5

Mortality rates have stabilized in the U.S.,
Australia and European countries. 4,5,6,7 

The population-adjusted rates were 19.6 cases
of melanoma per 100,000 population/year based on
diagnosed cases between 2000-2006 from 17 geograp-
hic areas of SEER (Surveillance, Epidemiology and
End Results). 14

The incidence of cutaneous melanoma found in
the region of Passo Fundo-RS was 5.67 cases per
100,000 population and the mortality rate was 2.16 /
100,000. 15

The morbidity coefficients of cutaneous melano-
ma in Blumenau are close to those expected for
European descendants (Germans and Italians) and light-
skinned Caucasians living in a geographic region with
high ultraviolet radiation such as southern Brazil. 8,9,10,12,13

Sex
In Australia, the incidence of cutaneous mela-

noma has stabilized among young men and declined
among young women; the incidence of the disease
has increased 7.2% per year in men older than 75
years.14 In the UK, the incidence of melanoma is higher
in women. 5.16

In Londrina (Parana), the prevalence was
54.46% in women. 17

In Germany, with a Caucasian population simi-
lar to the one found in Blumenau, the morbidity coef-
ficient in Northrhine-Westphalia was 13.6
cases/100,000 male population and 18.5/100,000
female population. 18

In 2001 the Brazilian Melanoma Group found
57.4% of melanoma cases in men and 41.47% in
women in a research study.19

In Blumenau, between 1980 and 2009, 56% of
melanoma cases were diagnosed in women (Table
10). The crude incidence rate, higher in women, reac-

1980 - 1989 1990 - 1999 2000 - 2009

AGE GROUP FEM MALE FEM MALE FEM MALE

0 - 14 0 0 0 0 0 0
15 - 19 0 0 0,9 1,0 0 0 
20 - 24 2,0 1,0 3,6 0,9 3,7 2,3
25 - 29 2,1 5,6 2,6 0,9 5,4 7,9
30 - 34 3,9 8,1 11,1 7,6 9,1 7,2
35 - 39 13,1 24,2 13,9 5,6 22,1 16,3
40 - 44 28,3 20,8 13,3 16,8 19,7 12,4
45 - 49 18,6 25,4 21,9 19,3 33,0 21,9
50 - 54 34,8 34,4 21,8 43,7 51,0 30,8
55 - 59 47,1 31,3 57,3 68,3 75,8 51,0
60 - 64 66,6 51,7 92,3 87,5 68,6 51,5
65 - 69 64,3 46,1 106,4 142,5 103,1 141,7
70 ou + 36,0 69,1 92,0 122,5 107,9 103,6
Total 9,4 9,7 14,3 13,3 21,3 14,9

TABLE 4: Incidence rate adjusted to sex and age group by decade in Blumenau – SC, 1980 – 2009

HISTOLOGICAL TYPE MALE FEM TOTAL

Lentigo maligna melanoma 10 (29.4%) 24 (70.6%) 34 (5.4%)
Acral lentiginous melanoma 15 (39.5%) 23 (60.5%) 38 (6.0%)
Superficial spreading melanoma 147 (45.2%) 178 (54.8%) 325 (51.6%)
Nodular melanoma 129 (55.4%) 104 (44.6%) 233 (37%)
TOTAL 301 329 630

TABLE 5: Numerical and percentage distribution of melanoma by histological type and sex in Blumenau – 
SC – 1980-2008

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia).
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hed 31.5 casos/100,000 population in 2007. There
were 20 cases/100,000 male population. The popula-
tion-adjusted rate was 30.4 in 1999 (Table 2).

Age group
In the United States of America there is pred-

ominance of melanoma incidence in the age group
above 55 years. 1

The incidence of melanoma in the United
Kingdom and United States of America between 1973
and 2002 increased in all age groups in both men and
women; there was an increase from 12.4 to 56.1
cases/100,000 male population aged between 55 and
64 years, and in the age group over 65 years the inci-
dence increased from 18.8 to 104.4/100,000 popula-
tion. 1,20

In this study there was a 66.3% incidence of
melanoma in the age group over 50 years in from
1980-2008. In the age group below 20 years the inci-
dence was 0.21% between 2000-2008. This is in agre-
ement with the literature, which describes an inciden-
ce of 0.4% in this age group. 20

The incidence rates standardized for decade,
age and sex in Blumenau showed high incidence coef-
ficients in age groups above 50 years, with rates up to

141 cases per 100,000 male population/year and
103/100,000 female population (Table 5). 

Primary location
Kraemer, 1994, in a study of 5.884 cases of

melanoma, demonstrated that 55% were primarily
located in areas unexposed to the sun and 45% were
found in sun-exposed areas. 21

In Canada a 50 year-study showed that the most
frequent location was the chest (unexposed area) in
men and lower limbs in women. 22

In the United States this location was also the
most frequent between 1960-2004. 1.20%

In Blumenau the most common primary loca-
tion of cutaneous melanoma was the chest, with 47%
of the cases (64.5% in men and 35.5% in women).
Incidence in the lower limbs was more common in
women (56.3%), than in men (44.7%) (Table 6). 

Histology
In a study of 771 cases of melanoma in Texas

and California, lentigo maligna melanoma was the
most frequent (56%), followed by superficial sprea-
ding melanoma (29%). 23

In Londrina, Parana, Brazil, the most common

1980 - 1999 2000 - 2008

CLARK LEVEL MALE FEM GENERAL MALE FEM GENERAL 

CLARK I 1(5.8%) 16 (94.2%) 17 (3.7%) 18 (24.6%) 55 (75.4%) 73 (18%)
CLARK II 50 (42%) 70 (58%) 120 (26.7%) 31(27.2%) 83 (72.8%) 114 (27.8%)
CLARK III 27 (43%) 36 (57%) 63 (14%) 35 (46.0%) 41 (54%) 76 (18.7%)
CLARK IV 80 (57%) 61 (43%) 141 (31.5%) 28 (48%) 30 (52%) 58 (14.2%)
CLARK V 58 (54%) 50 (46%) 108 (24.1%) 42 (48.3%) 45 (51.7%) 87 (21.3%)
TOTAL 216 233 449 (100%) 154 254 408 (100%)

TABLE 7: Percentage distribution of malignant melanoma according to Clark level, Blumenau – SC – Brasil,
1980 - 2008

PRIMARY LOCATION MALE FEMALE TOTAL

HEAD 13 10 23 (4.4%)
FACE 31 36 67(12.7%)
TRUNK 160 (64.5¨%) 88 (35.5%) 248 (47%)
UPPER LIMBS 31 (36%) 55 (64%) 86 (16.4%)
LOWER LIMBS 45 (43.7%) 58 (56.3%) 103 (19.5%)
TOTAL 280 247 527

TABLE 6: Numerical and percentage distribution of melanoma by primary location and sex in Blumenau – 
SC – 1980 - 2008

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia).

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia)
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histological types was nodular melanoma (41.09%),
followed by superficial spreading melanoma
(37.13%). 17

In the region of Passo Fundo, RS-Brazil, super-
ficial spreading melanoma was the most frequent
(61.6%) of all cases found. 15

In Blumenau superficial spreading melanoma
was the most frequent (51.6%), especially in women
(54.6%), whereas nodular melanoma was the most
frequent in men (55.4%). Lentigo maligna melanoma
appeared much more frequently in women (70.6% )
than in men (29.4%) (Table 5).

Level of invasion and mitotic index.
The thickness and level of invasion of primary

cutaneous melanoma are the most important progno-
stic factors in patient survival, and reduction of tumor
thickness on histopathological examination is equiva-
lent to early diagnosis and improved survival rates. 24.25

Patients with primary cutaneous melanoma
with Breslow’s depth of less than 1mm are considered
low risk and with excellent prognosis for survival,
possibly leading to zero mortality. 24.25

The increase in the number of dermatologists

in Blumenau - 04 in the 1970s and 18 in the 2000s,
according to the Municipal Health Secretariat for the
city of Blumenau, led to a improvement in early diag-
nosis with better survival of patients and consequent
low mortality, despite the increased incidence of mela-
noma.

In Blumenau, between 1980 and 1990, there
were 25% of diagnosed patients with Clark levels I and
II, and between 1995-1999, this percentage increased
to 46.7% (n = 50). Between 2000 and 2008, based on
Breslow’s depth, the percentage of early diagnosis
was 62.55% (n = 212) for melanomas less than 1mm
thick. A similar value was reported in the U.S., where
66% of all melanomas diagnosed between 1988 and
1999 were less than 1mm thick. 24

Therefore, this study shows that there was an
increase in early diagnosis when we compare
Breslow’s depth from 2000 to 2009 with data from
1980 to 1990. 

This would mean an estimated 48% reduction
in mortality and consequent 151% increase of survival,
considering that the survival of patients with mali-
gnant melanoma is inversely proportional to tumor

1995 - 1999 2000 - 2008

RESLOW’S DEPTH MALE FEM GENERAL MALE FEM GENERAL 

0.0 – 0.5 mm 12 (44.5%) 15 (55.5%) 27 (25.2%) 42 (30%) 98 (70%) 140 (41.3%
0.5 – 1.0 mm 6 (26%) 17 (74%) 23 (21.5%) 31(43%) 41 (57%) 72 (21.25%)
1.0 – 1.5 mm 8 (67%) 4 (33%) 12 (11.2%) 14(42%) 19(58%) 33 (9.73%)
1.5 – 2.0 mm 3 (43%) 4 (57%) 7 (6.5%) 5 (34%) 10(66%) 15 (4.42%)
> 2.0 mm 17 (44.7%) 21(55.3%) 38 (35.6%) 37 (47%) 42(53%) 79 (23.3%)
TOTAL 45 55 107(100%) 129 210 339 (100%)

TABLE 8: Numerical and percentage distribution of cutaneous melanoma according to Breslow`s depth and
sex, Blumenau – SC – Brazil, 1995 - 1999 and 2000 - 2008

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia)

PERIOD EARLY DIAGNOSIS LATE DIAGNOSIS

1980 -1990 24.9 % 75.1 %
LEVELS I and II LEVELS III, IV and V

1995- 1999 BRESLOW’S DEPTH < 1mm BRESLOW’S DEPTH > 1mm
46.7%(n=50) 53.3%(n=57)

2000 - 2008 BRESLOW’S DEPTH < 1mm BRESLOW’S DEPTH >1mm
62.55%(n=212) 37.45%(n=127)

TABLE 9: Comparison of early and late diagnosis based on Clark level and Breslow’s depth between 1980 -
1990, 1995 – 1999 and 2000 – 2008, Blumenau – SC - Brazil

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina and Laboratório Beatriz Moreira Leite (BML Patologia)
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thickness, measured by Breslow’s depth and Clark
level. (Table 9)

The mitotic index is an important prognostic
factor, even in cases of thin cutaneous melanomas,
especially those with a number of mitoses less than 6
per 10 high-power fields. 24.25

The final version of melanoma staging by the
American Joint Committee on Cancer (AJCC) establis-
hed in 2009 considers the mitotic index per mm2 one
of the main prognostic factors for the survival of pati-
ents with melanoma.25

From 2000 to 2009, we found a mitotic index
below 6 mitoses/10 high-power fields in 84% of mela-
nomas with Breslow’s depth less than 1 mm, indica-
ting a good prognosis for these patients, with a better
survival rate (Table 10).

The mitotic index found in our study cannot be
compared with the mitotic index by mm2, recommen-
ded by AJCC, but it shows that in thin melanomas this
index is lower, indicating better staging with a good
prognosis. 1,24,25

Reduction in the thickness of cutaneous mela-
nomas in histopathological diagnosis can be credited
to prevention campaigns and the training of health
professionals for early diagnosis and treatment, but
this evidence can only be shown in longer studies (20
or more years) which monitor invasion levels and
morbidity rates, such as the present work. 26

Race
The study population is constituted by

Caucasians (94.5%), mostly descendants of German
and Italian immigrants with skin phototypes I and II,
according to Fitzpatrick classification scale. The per-
centage of annual incidence of melanoma is higher
among the white population than in other races in the
UK, United States, Australia and Germany. 1-4,8

The crude incidence rate of melanoma in all
races is 25/100,000 male population and 15.8 /
100,000 female population, according to SEER. 14

This rate is 1.1 (men) and 1.3 (women) in the
black race; the world average is 28.9 (men) and 18.7
(women) in the white race. 14

In the population of Blumenau, which is most-
ly white, the highest incidence rates of melanoma
found, adjusted to world standard, were 30.4 among
men (1999) and 28.7 among women (2007) (Table 4).

Sun radiation
It is well established that ultraviolet radiation B

(UVB) is a risk factor for the appearance of cutaneous
malignant melanoma, and sporadic and chronic sun
exposure since childhood is of great importance in the
etiology of this skin cancer. 3

Epidemiological studies have confirmed the
hypothesis that most cases of melanoma are partly
caused by excessive ultraviolet radiation exposure ori-
ginating from sun radiation. 2, 27,28

Exposure to ultraviolet A radiation, found in
tanning beds, has been associated to the appearance
of cutaneous malignant melanoma in epidemiological
studies. 29

The high incidence of cutaneous malignant
melanoma in Blumenau has as important risk factors
the high incidence of ultraviolet radiation in the
region (UVB-Index between 11.5 and 13 in summer)
and a Caucasian population (94.5%), descendants of
Germans and Italians from northern Italy.

FINAL CONSIDERATIONS AND CONCLUSIONS
The results of this study may serve as a referen-

ce for most municipalities in the south of Brazil where
there is intense sun radiation reaching light-skinned
individuals, phototypes I and II, of European descent.

Increase in early diagnosis can be credited to
education and prevention campaigns as already repor-
ted in other countries. 26,30

The treatment of thin melanomas at an early
stage can lead to increased patient survival. 26,30

Increased early diagnosis and the consequent
early treatment of melanomas in their initial stage are

An Bras Dermatol. 2011;86(5):932-41.

MITOTIC INDEX

BRESLOW’S DEPTH 0-5 MITOSES 6-10 MITOSES 11 and + MITOSES

0-1 mm 43 (84%) 8 0
1,0-1,5 mm 13 6 2
1,5-2,0 mm 6 7 6
> 2,0 mm 7 7 20
TOTAL - 125 69 28 28

TABLE 10: Percentage of mitotic index per 10-high-power fields in histopathological exams associated with
Breslow’s depth, Blumenau- 2000-2008

Source: Brazilian Institute of Geography and Statistics (IBGE), Laboratory of Citology, Immunopathology and Anatomic Pathology (CIPAC),
Pathology Diagnóstico em Medicina



shown in this 30-year-retrospective epidemiological
study.

This study (1980 to 2009) allows us to make
the following observations:

1. The crude rate of melanoma increased from
4.4 to 22.4 / 100,000 population, with a peak of 31.5
in women. The adjusted incidence rate ranged from
6.3 to 26.1 with a peak of 30.4 in men. 

2. Prevalence of melanoma incidence in
women with 56% of cases (n = 561) 

3. Increased incidence of melanoma in the age
group above 50 years (64.9%); 

4. Rare in the age group below 30 years  (4.2%
of cases, n = 42). 

5. Prevalence of superficial spreading melano-
ma (51.6%, n = 315) and nodular melanoma with
(37%, n = 233). 

6. Superficial spreading melanoma was more
common in men (55.4%, n = 176) and lentigo malig-
na melanoma in women (70.6%). 

7. Increase of early diagnosis from 2000-2009
represented by 62.55% (n = 212) of diagnoses with
Breslow’s depth less than 1mm in relation to the
period from 1995 to 1999. 

8. Mitotic index below 6 /10 high-power fields
was found in 84% of melanomas with Breslow’s depth
less than 1 mm.

9. Increase of 151% in early diagnosis from
2000-2009 compared to 1980-1990. 

10. Increase in early diagnosis can be credited
to education and prevention campaigns and impro-
ved diagnosis made by physicians and dermatologists
in the city of Blumenau.
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