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Epidemiological analysis of skin cancer in Brazil
Análise epidemiológica do cancro de pele no Brasil
Mariana Dultraa, Stefanie Gallotti, and José Roberto Pegas
Serviço de Dematologia, Complexo Hospitalar Padre Bento de Guarulhos (CHPBG), Guarulhos, SP, Brazil
aORCID: 0000-0003-0510-221X

Abstract
Background: Skin cancer is divided into melanoma or non-melanoma skin cancer. Non-melanoma skin cancer is the most
common type of cancer in humans. Melanoma, on the other hand, has a low incidence, but high lethality. In view of the great
European miscegenation and great sun exposure in Brazil, it is of great value to study the epidemiology of skin cancers, to
determine the magnitude of this disease in society. Objectives and methods: This study determines skin cancer indicators
in Brazil, by place of residence, in the federal units and regions of Brazil, between 2015 and 2021. Conclusion: The values
evaluated allow us to conclude that skin cancer is still a disease that causes significant morbidity in Brazil, despite the primary
and secondary prevention measures established.
Keywords: Skin neoplasms. Basal cell carcinoma. Squamous cell carcinoma. Melanoma. Epidemiology. Mortality. Incidence.

Resumo
Introdução: O cancro cutâneo pode ser classificado em melanoma e não melanoma. O cancro cutâneo não-melanoma é o
cancro mais comum em humanos. Já o melanoma, tem baixa incidência, mas alta letalidade. Tendo em vista a grande miscigenação europeia e a grande exposição solar no Brasil, é de grande valia estudar a epidemiologia dos cânceres de pele,
a fim de determinar a magnitude desta doença na sociedade. Objetivos e métodos: Este estudo determina os indicadores
de câncer de pele no Brasil, por local de residência, nas unidades federativas e regiões do Brasil, entre 2015 e 2021. Resultados: Os valores avaliados permitem concluir que o cancro cutâneo ainda é uma doença que causa morbidade no Brasil,
apesar das medidas de prevenção primária e secundária estabelecidas.
Palavras-chave: Cancro cutâneo. Carcinoma basocelular. Carcinoma espinocelular. Melanoma. Epidemiologia. Mortalidade.
Incidência.

Introduction
In Brazil, cancer is currently the second most frequent
cause of death, surpassed only by cardiovascular
diseases1-3. Skin cancer can be divided into two types:
melanoma or non-melanoma skin cancer (NMSC)1,2.

NMSC is the most common type of cancer in
humans1,2. In Brazil, it accounts for about 30% of all
registered malignant tumors1,3. But, despite its high
incidence, it has high rates of cure, especially if
detected and treated early2,4. Skin cancer is more common in people over 40 years of age, and is rare in
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children and black people, except for those who already
have some skin diseases, like long-term or severe skin
inflammation or injury, xeroderma pigmentosum, albinism, and basal cell nevus syndrome1,2. However, with
the constant exposure of young people to sunlight, the
average age of patients has been decreasing1,2,4.
Among non-melanoma skin cancers, basal cell carcinoma and squamous cell carcinoma are the main
ones. Despite their clinical and histopathological differences, both have a low rate of metastasis and lethality2-4.
People with fair skin, sensitive to the action of the sun,
with a personal or family history of skin cancer or with
previous skin diseases are the most affected4. Among
the main risk factors related to non-melanoma subtypes, prolonged and repeated exposure to ultraviolet
rays, especially in childhood and adolescence, is one
of the most important; other risk factors include having
light skin and eyes, with red or blond hair, or being
albino; the presence of a family or personal history of
skin cancer; individuals with deficient immune system
and exposure to artificial radiation4,5.
Melanoma, on the other hand, has a lower incidence
and high lethality. According to national epidemiological data, melanoma is estimated to represent only 3%
of malignant neoplasms. It affects all age groups and
has a high potential for dissemination with a poor prognosis when there are already metastases2,5. Up to
one-fifth of patients develop metastatic disease, highlighting the importance of preventive measures and
early diagnosis1.
Melanoma is 20 times more common in Caucasians
than in black people. Overall, the risk of melanoma is
about 2.6% in whites, 0.1% in blacks, and 0.6% in
Hispanics3. This cancer is more common among men,
but before the age of 50 rates are higher among
women1. The risk of melanoma increases with age, with
the current average diagnosis being 65 years1,3,4.
The main primary prevention of skin cancer is photoprotection. The use of sunscreen prevents the formation of actinic keratoses (precursor lesion of squamous
cell carcinoma), squamous cell carcinoma, and melanoma, although data are still somewhat controversial
in the latter case. There are insufficient scientific data
to prove its efficacy alone in the prevention of basal cell
carcinoma, the most common skin cancer4. Secondary
prevention occurs through early diagnosis and clinical
and histopathological examination. Dermoscopy and
confocal microscopy are tools that assist in the
diagnosis2,4,6.
In view of the great European miscegenation and
great sun exposure in Brazil, it is of great value to study
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the epidemiology of skin cancers, to determine the magnitude of this disease in society, with a view to implementing primary and secondary prevention policies.

Objectives
To determine skin cancer indicators in Brazil, by
place of residence, in the federal units and regions of
Brazil, between 2015 and 2021.

Materials and methods
This is an observational, cross-sectional, and descriptive epidemiological study. Incidence estimates data
from the José Alencar Gomes da Silva National Cancer
Institute (INCA), the Mortality Information Systems
(SIM), the Outpatient Information System (SIA), and the
Hospital Information System (SIH) were used.
The SUS (Unified Health System) is the model
adopted by Brazil for planning and executing actions
and services aimed at promoting, protecting, and
recovering health. It was created by the Federal
Constitution of 19887,8.
INCA is the auxiliary agency of the Ministry of Health
in the development and coordination of integrated
actions for the prevention and control of cancer in
Brazil. Such actions include medical and hospital care,
provided directly and free of charge to cancer patients
as part of the services offered by the Unified Health
System, and acting in strategic areas, such as prevention and early detection, training of specialized professionals, development of research and generation of
epidemiological information9.
SIM, developed by the Ministry of Health in 1975, was
used to collect data on mortality in the country. It
allows, based on the cause of death attested by the
physician, to build indicators and process epidemiological analyzes that contribute to the efficiency of health
management. Therefore, it is considered an important
management tool in the health area that supports
decision-making in various areas of health care. It
helps in the formulation of epidemiological indicators
as strategic instruments to support the planning of
actions, activities, and programs aimed at health
management10.
SIH provides information that can be used for the
objective subsidiary analysis of the health situation,
based on evidence-based decision-making and health
program preparation. The data obtained are metrics
used in the construction of health indicators, which
translate into relevant information for the quantification
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Table 1. Number of notified cases of skin cancer in each Brazilian state between 2015 and 2021
Brazilian State

2015

2016

2017

2018

2019

2020

2021

Total

Total

4,202

4,154

4,039

37,064

82,572

63,751

35,918

231,700

50

35

26

71

1,155

654

258

2,249

Rondônia
Acre

4

2

3

11

8

12

6

46

Amazonas

10

14

12

148

371

556

288

1,399

Roraima
Pará

2

2

2

2

46

45

10

109

107

90

81

212

753

768

291

2,302

Amapá

4

3

1

3

4

9

7

31

Tocantins

3

11

15

25

127

128

67

376

Maranhão

38

29

32

596

775

534

222

2,226

Piauí

48

46

52

555

720

202

93

1,716

Ceará

263

260

270

1,238

2,189

1,718

1,021

6,959

Rio Grande do Norte

57

61

64

1,074

2,039

1,488

881

5,664

Paraíba

85

91

86

574

1.093

558

369

2,856

Pernambuco

153

153

126

763

972

772

638

3,577

Alagoas

41

55

46

226

559

448

225

1,600

Sergipe

27

14

23

52

113

209

179

617

Bahia

133

144

133

1,359

2,077

1,281

997

6,124
24,990

Minas Gerais

409

426

397

3,719

8,785

7,290

3,964

Espírito Santo

84

81

107

572

1,642

1,299

1,199

4,984

Rio de Janeiro

146

135

142

317

2,371

1,774

1,280

6,165

São Paulo

846

855

822

11,131

21,152

16,303

8,428

59,537

Paraná

742

696

702

5,743

9,923

7,376

4,141

29,323

Santa Catarina

328

301

297

2,406

7,423

6,227

3,829

20,811

Rio Grande do Sul

389

419

402

3,779

12,303

9,895

5,342

32,529

Mato Grosso do Sul

79

63

49

1,151

2.290

1,313

445

5,390

Mato Grosso

42

58

46

304

1,115

671

403

2,639

Goiás

98

99

90

1,010

2.382

1,977

1,170

6,826

Distrito Federal

14

11

13

23

185

244

165

655

and evaluation of health information. Although the primary function of the SIH is to operationalize the payment of service providers registered in the Unified
Health System (SUS) network, this system provides, in
addition to other variables, the causes that motivated
each of the hospitalizations carried out in the SUS,
being one of the few sources of systematic registration
of hospital statistics11.
Incidence, hospital morbidity, and mortality are control measures for epidemiological surveillance that
allow analyzing the occurrence, distribution, and evolution of diseases. Knowing information about the profile of different types of cancer and characterizing
possible changes in the scenario over time are guiding
elements for cancer surveillance actions–a strategic
component for the efficient and effective planning of
cancer prevention and control programs.

Results
Between 2015 and 2021, 231,700 cases of skin cancer were notified in Brazil. 2019 had the highest number
of cases (82,572 cases–35.63%), followed by 2020
(63,751 cases–27.51%) and 2018 (37,064 cases–
15.99%). In this period, the highest number of notified
cases occurred in São Paulo (59,537 cases–25,69%),
followed by Rio Grande do Sul (32,529 cases–14,03%)
and Paraná (29,323 cases–12,65%). Amapá (31 cases),
Acre (46 cases) and Roraima (109 cases), states from
the northern region of Brazil, had the lowest number of
cases (Table 1).
Of all notified cases, 90.64% (210,032 cases) were
NMSC. For melanoma, São Paulo (4,852 cases–22.39%),
Rio Grande do Sul (3,642 cases–16.80%) and Paraná
(3,103–14.32%) had the highest numbers (Table 2).
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Table 2. Number of notified cases of melanoma in each Brazilian state between 2015 and 2021
Brazilian State

2015

2016

2017

2018

2019

2020

2021

Total

Total

1,366

1,350

1,302

3.800

6,258

5,208

2,384

21,668

5

8

6

7

17

23

11

77

Rondônia
Acre

2

1

1

3

1

3

2

13

Amazonas

6

5

6

16

18

36

6

93

Roraima

1

0

1

1

5

1

2

11

Pará

9

15

12

35

48

31

18

168

Amapá

4

3

1

2

1

4

3

18

Tocantins

2

7

7

5

7

6

1

35

Maranhão

19

11

13

26

26

28

8

131

Piauí

15

16

17

19

40

27

11

145

Ceará

55

44

50

76

145

125

54

549

Rio Grande do Norte

26

30

20

39

64

85

45

309

Paraíba

31

22

27

112

112

21

7

332

Pernambuco

42

47

47

126

122

94

73

551

Alagoas

17

26

14

27

70

44

29

227

Sergipe

13

3

12

15

11

22

14

90

Bahia

31

43

40

136

181

133

86

650
2,260

Minas Gerais

128

135

130

410

681

563

213

Espírito Santo

27

25

33

73

177

84

50

469

Rio de Janeiro

62

63

52

68

174

200

89

708

São Paulo

276

269

242

874

1,402

1,194

595

4,852

Paraná

195

189

189

597

776

806

351

3,103

Santa Catarina

120

113

116

348

511

403

219

1,830

Rio Grande do Sul

196

187

201

598

1,182

940

338

3,642

Mato Grosso do Sul

19

24

10

38

66

51

19

227

Mato Grosso

14

21

21

60

65

58

40

279

Goiás

38

34

28

76

346

195

81

798

Distrito Federal

13

9

6

13

10

31

19

101

This data can be explained by the high number of
inhabitants in São Paulo–the most populous state in
the country. Furthermore, Rio Grande do Sul and
Paraná are in the region where most of the population
has European ancestry, which is predisposed to the
occurrence of this neoplasm due to phenotypic characteristics such as blue eyes, light hair, and skin of
phototypes I and II (according to the Fitzpatrick classification)5.Clique ou toque aqui para inserir o texto.
About the number of deaths from skin cancer, the
year with the highest mortality rate was 2021
(8,88/100,000 inhabitants), with Paraíba as the main
contributor to this value (22,64/100,000 inhabitants).
The year with the lowest mortality rate was 2015
(6,77/100,000 inhabitants) (Table 3). The region of
Brazil with the lowest absolute number of deaths, in this
period, was the northern region (114 deaths), the
82

second
least
inhabited
region
of
Brazil
(18,430,980 habitants–which equals 8.77% of the
Brazilian population). The southeast region was the one
with the highest absolute number of deaths
(1,659 deaths), followed by the south (1,201 deaths) and
the northeast (556 deaths). The Brazilian state which
had the highest number of deaths was São Paulo
(882 deaths), followed by Santa Catarina (415 deaths)
and Rio Grande do Sul (402 deaths) (Table 4).
During this 7-year period, there was a total
of 3,755 skin cancer deaths in the whole country of
Brazil, mostly male (58.72%). Regarding ethnicity,
62.84% of deaths occurred in Caucasians, followed
by mixed ethnicities (23.35%), blacks (2.34%), and
Asians (0.69%). Only 1 case was reported in Indians.
In 403 cases there was no information on the ethnicity. About the age, the highest percentage of
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Table 3. Skin cancer mortality rate in each region and Brazilian state between 2015 and 2021
Region/Brazilian State

2015

2016

2017

2018

2019

2020

2021

Total

Total

6.77

7.04

6.9

6.91

7.62

8.43

8.88

7.45

North

10.53

11.31

11.18

9.59

12.99

13,24

11.02

11.43

Rondônia

13.04

11.76

16.67

13.33

3.03

14,81

12.5

11.86

–

10

12.5

–

–

–

8.33

5.77

9.52

18.18

9.09

21.43

25

26.67

11.11

17.59

20

20

15.38

16.67

27.27

–

20

17.65

Acre
Amazonas
Roraima

12

5.41

12.5

8.06

19.61

22.86

13.33

13.24

Amapá

Pará

16.67

44.44

28.57

–

33.33

–

–

18.18

Tocantins

6.67

5.88

3.92

7.69

2.86

4.88

7.14

5.36

Northeast

4.37

5.21

4.44

4.08

6.07

7.97

9.85

5.57

Maranhão

24.39

30

8.33

15.38

9.09

17.02

22

17.31

Piauí

17.95

10.26

5

2.5

3.03

12.5

19.35

9.66

Ceará

3.23

4.21

5.95

6.82

5.56

7.92

7.83

5.76

Rio Grande do Norte

1.27

4.9

5

7.55

5.97

3.92

8.33

4.69

Paraíba

5.43

6.19

8.27

1.33

4.46

16.22

22.64

6.89

Pernambuco

2.18

2.56

1.45

2.52

4.18

4.12

6.56

2.78

Alagoas

5.36

13.33

10.81

6.33

11.97

9.46

3.08

8.95

Sergipe

12.5

5.56

10.53

20

33.33

8.33

18.18

15.2

Bahia

10.37

13.68

15.53

6.91

6.93

12.44

9.83

10.09

6.9

7.42

8.44

8.71

8.69

9.77

9.53

8.44

Southeast
Minas Gerais

5.46

5.09

6.77

6.91

7.09

7.11

7.21

6.48

Espírito Santo

1.11

6.71

5.17

10.29

6.15

8.9

17.65

6.75

Rio de Janeiro

12.4

12.84

15.67

13.67

14.63

20

14.19

14.61

São Paulo

6.84

7.5

7.94

8.1

8.03

8.89

8.91

7.99

South

8.12

7.11

6.62

6.54

6.75

7.31

7.36

7.08

Paraná

6.63

6.89

5.82

6.51

4.17

5.82

6.13

6

Santa Catarina

11.49

10.77

9.13

7.46

10.56

11.17

8.01

9,72

Rio Grande do Sul

7.56

5.02

5.82

5.89

6.42

6.32

8.26

6,39

West-Center

6.87

8.94

7.05

9.19

8.07

5.92

9.77

8.04

Mato Grosso do Sul

10.34

17.86

5.13

12

8.33

8.96

5.41

8.93

Mato Grosso

4.57

5.45

1.61

6.5

9.78

1.52

11.96

5.75

Goiás

7.32

6.12

12.61

6.82

4.03

5.59

9.18

6.95

Distrito Federal

10.81

14.29

10.71

18.52

22.03

9.3

15.28

14.85

deaths occurred in patients between 60 and 79 years
old (43.22%), followed by those between 40 and
59 years old (33.02%) and those over 80 years of
age (14.22%).
During this period, there was a 145.01% increase in
the notification of skin cancer cases per year in the
whole country of Brazil, with no state reporting a
decrease in the number of cases. There was also a rise
in mortality from skin cancer, with an increase of 4.72%
in the mortality rate. Unfortunately, SIM does not differentiate deaths from NMSC from melanoma, making a
more adequate analysis of deaths impossible.

Discussion
In a tropical country, such as Brazil, cultural changes
regarding tanned skin, outdoor recreational activities,
and exposure to occupational solar radiation have been
responsible for an excessive exposure to ultraviolet
solar radiation in recent decades, especially among the
young population1,3.
According to data, in the most populated and developed areas from the cultural, social, and economic point
of view, there is a higher number of doctors per inhabitant and this leads to a higher number of diagnosis and,
83
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Table 4. Number of deaths by skin cancer in each region and Brazilian state between 2015 and 2021
Region/Brazilian State

2015

2016

2017

2018

2019

2020

2021

Total

Total

485

523

543

534

574

537

559

3,755

North

12

19

17

14

20

18

14

114

Rondônia

3

4

5

2

1

4

4

23

Acre

–

1

1

–

–

–

1

3

Amazonas

2

4

1

3

4

4

1

19

Roraima

1

1

2

1

3

–

1

9

Pará

3

2

4

5

10

8

6

38

Amapá

1

4

2

–

1

–

–

8

Tocantins

2

3

2

3

1

2

1

14

Northeast

68

78

80

76

81

76

97

556

Maranhão

10

9

4

8

4

8

11

54

Piauí

7

4

2

1

1

2

6

23

Ceará

5

4

5

6

7

8

9

44

Rio Grande do Norte

2

7

7

4

4

4

7

35

Paraíba

7

6

11

2

5

6

12

49

Pernambuco

18

23

16

28

23

15

21

144

Alagoas

3

8

8

5

14

7

2

47

Sergipe

2

1

2

3

4

1

6

19

Bahia

14

16

25

19

19

25

23

141

Southeast

204

217

245

242

263

245

243

1,659

Minas Gerais

38

40

46

49

50

45

47

315

Espírito Santo

2

11

9

21

12

13

6

74

Rio de Janeiro

48

43

55

51

67

60

64

388

São Paulo

116

123

135

121

134

127

126

882

South

174

176

175

169

171

177

159

1,201

Paraná

54

65

59

63

37

54

52

384

Santa Catarina

57

64

58

51

72

66

47

415

Rio Grande do Sul

63

47

58

55

62

57

60

402

West-Center

27

33

26

33

39

21

46

225

Mato Grosso do Sul

6

10

4

6

7

6

6

45

Mato Grosso

8

6

2

8

9

1

11

45

Goiás

9

9

14

9

10

10

18

79

Distrito Federal

4

8

6

10

13

4

11

56

consequently, more official notifications. This fact may
not occur in less developed areas with a fewer number
of doctors per inhabitant, justifying the increase in the
number of deaths in more populated regions.
In Brazil, most people who die because of skin cancer are elderly individuals who very probably were
observed only with advanced disease3. Other patients
more likely to die from skin cancer are those with immunosuppression, although these cases are not evaluated
separately in our study. However, the exact number of
people who develop or die either from basal cell or
squamous cell skin cancer annually is unknown1,4.
84

The southeastern state with the highest number of
deaths was São Paulo, which may be associated with
being the most populous state in Brazil. It was noted that
populated areas have a higher mortality compared to
less populated areas. This occurs probably due to the
subdiagnosis and subnotificated cases in remote areas.
Brazil, as already mentioned, is a country with vast
social, cultural, and economic differences and this interferes in the concentration of doctors per inhabitants.
The increase in the number of deaths probably
occurs because of the late diagnosis and late treatment
of the disease, justified by the difficulty in accessing
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adequate health care and the poor distribution of specialists in dermatology throughout the Brazilian territory5,12, increasing the rate of disability and lethality.
According to data from the Medical Demography
of 2018, there are 8,317 specialists in the country, the
vast majority concentrated in the South and Southeast
regions (74.5%), with no experience in performing dermatological surgical procedures, and working predominantly in an urban setting and private care12.
From 1999, the Brazilian Society of Dermatology
(SBD) started the National Campaign for the Prevention
of Skin Cancer in the main Brazilian cities. This form
of secondary prevention has resulted in an increase in
the early detection of skin cancer and implies a reduction in mortality from this cause8.

Conclusion
The values evaluated above allow us to conclude that
skin cancer is still a disease that causes significant
morbidity in Brazil, despite the primary and secondary
prevention measures established. In addition, the
inequality observed in its control is notorious. In the
same period, while some regions showed a reduction
in the number of deaths, other regions an increasing
trend remained, as observed in the southeast region.
Due to the vast territorial extension and the remarkable sociodemographic, epidemiological and cultural
diversity, significant differences are noted in the incidence and mortality rates in the different Brazilian
macro-regions, thus inferring great complexity in dealing with this disease by the responsible healthcare
agents and sectors.
These data demonstrate how late diagnosis of skin
cancer can impact population morbidity and mortality.

The increase in the number of deaths from skin cancer
reflects the need to improve primary and secondary
prevention practices.
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Dermatophytosis: Clinical and therapeutic study in a reference
center in the eastern Amazon
Dermatofitoses: estudo clínico e terapêutico em centro de referência na Amazônia oriental
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Abstract
Introduction: Dermatophytosis is the most common fungal infection of the skin, hair, and nails in humans. It affects about 20%
of the world’s population in all age groups. Objectives: To analyze clinical, epidemiological, and therapeutic characteristics of
patients diagnosed with dermatophytosis treated at a general and tropical dermatology reference service in the Brazilian Amazon region. Methods: We analyzed 75 medical records from January 2016 to January 2020, with a researchers’ protocol to
collect data on clinical forms, treatment, and recurrence. Statistical analysis used the chi-square test of adherence, and
p < 0.05 was considered statistically significant. Results: There was a female predominance, mean age of 49 years and 28%
of patients had more than 10 lesions. The dominant type of dermatophytosis was onychomycosis in adults, followed by Tinea
capitis (24%) in the pediatric group (mean 11.39 years). The elderly (37.33%) and children (26.67%) were the most affected. In
most cases, treatment with combined topical and systemic medications was chosen. Griseofulvin and terbinafine were the most
prescribed for systemic treatment and ciclopirox olamine was the main prescribed topic (36%). Although 77.3% of the patients
attended a follow-up appointment, 25.33% relapsed in less than one year. Conclusion: The analyzed data emphasizes the
importance of early diagnosis and treatment of dermatophytosis, especially in the extreme age group —pediatric and elderly
age groups— besides the active importance of non-pharmacological measures to reduce recurrences and morbidity for patients.
Keywords: Dermatophytosis. Tinea. Treatment.

Resumo
Introdução: Dermatofitoses constituem as infecções fúngicas da pele, cabelo e unha mais comuns em seres humanos, acometendo cerca de 20% da população mundial e todas as faixas etárias. Objetivos: Analisar características clínicas, epidemiológicas e terapêuticas de pacientes com dermatofitoses atendidos num serviço de referência em dermatologia geral e tropical
na região da Amazônia Brasileira. Métodos: Foram analisados 75 prontuários do período de janeiro de 2016 a janeiro de
2020, cujos dados sobre formas clínicas, tratamento e recorrência foram coletados em protocolo próprio dos pesquisadores.
Foi utilizado o teste Qui-quadrado de aderência na análise estatística e para a tomada de decisão adotou-se p < 0,05.
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Resultados: Houve predomínio do sexo feminino, média de 49 anos de idade, e em 28% dos casos observaram-se mais de
10 lesões no mesmo indivíduo. O principal tipo de dermatofitose foi onicomicose em adultos, seguida por Tinea capitis (24%)
na faixa etária pediátrica (média 11,39 anos). De forma geral, idosos (37,33%) e crianças (26,67%) foram os mais atingidos.
Optou-se, na maioria dos casos, pelo tratamento com medicações tópicas e sistémicas combinadas, sendo a griseofulvina e
a terbinafina as mais prescritas para o tratamento sistêmico e a ciclopirox olamina o principal tópico prescrito (36%).
Apesar de 77,3% dos pacientes terem comparecido em consulta subsequente, 25,33% recidivaram em menos de um ano.
Conclusão: Os dados analisados ressaltam a importância do diagnóstico e tratamento precoce das dermatofitoses, sobretudo
em idades extremas —faixa etária pediátrica e idosos— além de destacar a importância ativa das medidas não farmacológicas na viabilização da redução de recidivas e morbilidade aos pacientes.
Palavras-chave: Dermatofitoses. Tinea. Tratamento.

Introduction
Superficial mycoses or Tinea are fungi infections
preferentially affecting the epidermis and its annexes1,
caused by dermatophytes, which include genera
Microsporum, Trichophyton, and Epidermophyton2. All
dermatophytes share morphological and physiological
peculiarities in relation to the affected body region.
These species have keratinophilic affinity and can
cause pathology in humans and animals3.
Dermatophytosis affects approximately 20% of the
world population, particularly in tropical and subtropical
regions. Geographic location, weather, cultural factors
(e.g., exposure to domestic animals), socioeconomic
conditions, and personal hygiene practices contribute to
epidemiological differences between distinct regions4,5.
Fungi can be found in humans, animals, and in the
environment. Transmission can occur through direct
contact with sick animals or humans or carriers, or
even with contaminated objects or environments such
as hairbrushes, bedding, carpets, or other contaminated surfaces. The diagnosis of dermatophytosis is
clinical, based on anamnesis and physical examination.
However, in cases of uncertain diagnosis or treatment
failure, direct mycological exam and culture are useful
tools to confirm the infection6.
The clinical picture varies on the affected body region
and the previous use of topical medications. The relevant
forms of infection are Tinea capitis, Tinea corporis, Tinea
cruris, Tinea unguium and Tinea pedis. Tinea capitis
affects children more frequently and is uncommon in
adults. It can cause conditions that range from an isolated or a group of circular pseudoalopecia and scaly
lesions (tonsurans) to an intense inflammatory form of
high morbidity (kerion). Erythematous plaques associated with an annular border with desquamation and papules and central healing characterize Tinea corporis and
Tinea cruris. Tinea unguium or onychomycosis occurs
due to invasion of the nail plate and leads to

discoloration, hyperkeratosis and fragility of the nails. The
appearance of grooves, roughness and fractures, with a
yellowish appearance is typical for nail infection7.
Available topical therapies include agents such as
azoles, allylamines, butenafine, ciclopirox, and tolnaftate. Oral treatments namely terbinafine, itraconazole,
fluconazole, or griseofulvin are reserved for extensive
or refractory skin infections and infections that extend
to follicles or nails. It is noteworthy that oral ketoconazole increases the risk of severe liver damage,
adrenal insufficiency and drug interactions8.
One of the primary concerns of patients is pruritus.
In severe forms, it can affect patient’s quality of life and
the condition can extend and become chronic if treatment is not adequate. Another major impact is the
aesthetic aspect, always present in dermatological diseases, because of the clear visibility of the lesions. This
limits social interaction and contributes to the loss of
quality of life. Considering the prolonged treatment in
some forms of tinea, this can cause a financial burden
and make it difficult to adhere to treatment9.
Due to the significant prevalence of dermatophytosis
in Brazil, especially in the Amazon region, it is of great
importance to know the main epidemiological, clinical,
and therapeutic aspects in services of reference and
excellence in dermatology. Early diagnosis and adequate treatment prevent quality of life reduction in the
affected population.

Methods
Ethical aspects and type of study
This is an observational, descriptive, cross-sectional,
unicentric study carried out at the dermatology service
of the Center for Biological Sciences and Health of the
Universidade do Estado do Pará, in Belém, Pará, one
of the reference centers for general and tropical dermatological diseases in Amazon region. University’s
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Table 1. Sociodemographic characteristics of patients with dermatophytosis treated at a reference service,
2016–2020
Sociodemographic characteristics

n

%

p-value

Gender
Male

25

33.33

Chi-square

Female

50

66.67

0.0056*

Age group
Under 18

20

26.67

Chi-square

19-29 years

3

4.00

< 0.0001*

30-39 years

6

8.00

40-49 years

9

12.00

50-59 years

9

12.00

60 years or older

28

37.33

Mean ± standard deviation

49 ± 26.41

Occupation
Retired

9

12.00

Chi-square

Domestic worker

9

12.00

0.0092*

Dressmaker

3

4.00

Domestic

2

2.67

Student

15

20.00

Others

12

16.00

No information

25

33.33

As resources for the statistical analysis, the Chi-square test of adherence was used and for decision making, a p-value < 0.05 or 5% was
adopted, signaling with an asterisk (*) the significant values.

Research Ethics Committee (opinion No. 3,853,185)
approved and authorized this research.

Casuistry
The study sample consisted of all patients evaluated
at the dermatology outpatient clinic between January
2016 and January 2020, who had a clinical diagnosis of
dermatophytosis, regardless of the causative species,
location, age and sex, or previous medication use.
75 medical records were analyzed. We performed direct
mycological examination and culture only in cases in
which the clinical diagnosis was insufficient and there
was a need for complementary semiology. Patients with
incomplete medical records, as well as those whose
diagnosis of dermatophytosis was ruled out after direct
mycology and/or culture, were excluded from the study.

Data collection
The authors used a standardized protocol to collect
and analyze medical data. The variables collected were
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epidemiological data and occupation, clinical aspects,
type of treatment, recurrence, and presence of
comorbidities.

Data analysis
Regarding statistical analysis, Chi-square test of
adherence was used. p-value < 0.05 or 5% was considered statistically significative. Significant values
were indicated with an asterisk (*). We used Microsoft
Word 2016 and Microsoft Excel 2016 software to process the manuscript, graphs, and tables.

Results
The sample comprised 75 patients during the
years 2016–2020. Data analysis showed a predominance of females (66.67%) and a mean age of 49 years
(Table 1).
The dominant type of dermatophytosis diagnosed
was onychomycosis (49.33%), followed by Tinea capitis
(24.0%) (Table 2). Most patients were treated with
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Table 2. Clinical characteristics of patients with dermatophytosis treated at a referral service, Belém–Pará,
2016–2020
Clinical features

n

%

p-value

Onychomycosis

37

49.33

Chi-square

Tinea capitis

18

24.00

< 0.0001*

Tinea corporis

15

20.00

Tinea cruris

5

6.67

Tinea pedis

9

12.00

1

21

28.00

Chi-square

2-5

19

25.33

0.0059*

6-10

4

5.33

More than 10

21

28.00

No information

10

13.33

Yes

58

77,33

Chi-square

No

17

22,67

< 0.0001*

5

6.67

Chi-square
0.0990

Type of

dermatophytosis/agent*

Number of lesions

Return inquiry

Previous clinical condition
Yes
No

13

17.33

No information

57

76.00

Yes

19

25.33

Chi-square

No

23

30.67

0.6434

No information

33

44.00

Recurrence in less than 1 year

*The same patient may have been affected by more than one dermatophytosis/agent.

topical and systemic medications in combination (75%).
Griseofulvin (28%) and terbinafine (25.33%) were the
most prescribed for systemic treatment and, as preferred topical medication, Ciclopirox olamine was chosen in 36% of cases (Table 3). As for patient follow-up,
after starting treatment, 77.33% attended follow-up
appointments, 75% of them for 10 months or less, while
approximately 10% for over 20 months (Fig. 1).
In 57.33% (n = 43) of the patients, a direct mycological examination was performed and 40 patients
(93.02%) confirmed the clinical suspicion (Table 4).
Some characteristics correlated with dermatophytoses, such as domestic animals and family members
affected by a similar condition. However, most medical
records did not report this information. There were only
descriptive results of comorbidities, because many categories had a very low number of patients (Table 5).

Discussion
Data showed a female predominance. This association is often correlated with women’s greater demand
for assistance in health services and self-care compared to the male population4,5,10,11.
The mean age of the patients was 49 years (±26.41),
similar to studies carried out in another Brazilian state
and in Valparaíso2. According to literature data, the
most affected age group varies in relation to the type
of dermatophytosis. For example, Tinea capitis is more
common in children, especially in prepubertal children12, and onychomycosis, the most prevalent dermatophytosis in this study, is more prevalent in adults13.
Hormonal changes during puberty that perpetuate
during adulthood, such as the greater secretion of acids
by the sebaceous glands and their type prevent the
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Table 3. Treatments for dermatophytosis in patients treated at a reference service, 2016–2020
Treatment

n

%

p-value

Yes

72

96.00

Chi-square

No (other diagnosis)

3

4.00

< 0.0001

Systemic

7

9.72

Chi-square

Topic

11

15.28

< 0.0001

Combined

54

75.00

Fluconazole

17

22.67

Chi-square

Griseofulvin

21

28.00

0.0040

Itraconazole

3

4.00

Carrying out treatment

Type of treatment

Type of systemic treatment*

Topical treatment*
Amorolfine

11

14.67

Chi-square

Butenafine

12

16.00

< 0.0001

Ketoconazole

9

12.00

Ciclopirox olamine

27

36.00

Clotrimazole

1

1.33

Fenticonazole

2

2.67

Piroctone olamine

2

2.67

Selenium sulfide

1

1.33

*The same patient may have used more than one type of systemic/topical treatment.

Figure 1. Treatment duration of dermatophytoses in the
75 patients studied.

growth of species that cause tinea in the scalp, explaining the lower occurrence of Tinea capitis in adult and
elderly patients14.
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The expressive number of onychomycosis in this
series is due to several reasons. The major factors
associated are the age group, characteristically more
affected by this location; presence of comorbidities,
local components (trauma, inadequate nail care, use of
closed shoes), sports activities and dermatological
changes15,16. In a recent Brazilian systematic review
involving 24 studies, Bodman and Krishnamurthy13 also
observed that onychomycosis was the most prevalent
dermatophytosis.
Topical and systemic drugs are treatment options for
dermatophytosis. Most dermatophyte infections require
only topical agents, whereas oral systemic treatment is
recommended in extensive, refractory and/or relapsing
cases and in infections with extension to follicles (e.g.,
Tinea capitis) and nails, as in onychomycosis1,17. In our
study, 75% of the patients underwent topical and systemic treatment in combination, possibly because onychomycosis and Tinea capitis were the most prevalent,
in agreement with the literature17.
Approximately 25% of the patients received treatment
with terbinafine, which along with itraconazole, are
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Table 4. Laboratory characteristics of patients with dermatophytosis treated at a reference service, 2016–2020
Laboratory characteristics

n

%

p-value

Yes

43

57.33

Chi-square

No

31

41.33

0.2010

No information

1

1.33

Yes

40

93.02

Chi-square

Negative/inconclusive

3

6.98

< 0.0001

Mycological examination

Direct mycological test result

Culture performed
Yes

2

2.67

Chi-square

No

72

96.00

< 0.0001

No information

1

1.33

Table 5. Characteristics associated with the development of dermatophytosis in patients treated at a reference
service, 2016–2020
Associated features

n

%

p-value

Not applicable

Animals at home
Yes

3

2.67

No

2

1.33

No information

70

96.00

Yes

5

4.00

Chi-square

No

3

2.67

< 0.0001

No information

67

93.33

Yes

20

26.67

Chi-square

No

17

22.67

0.7423

No information

38

50.67

Asthma

2

2.67

Diabetes mellitus

10

13.33

Dyslipidemia

1

1.33

Viral hepatitis

2

2.67

11

14.67

Heart disease

1

1.33

Lymphoma

1

1.33

Vitiligo

1

1.33

Immune thrombocytopenic purpura

1

1.33

Affected family members

Comorbidities

Type of comorbidity*

Arterial hypertension

Not applicable

*The same patient may have had more than one comorbidity.
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drugs approved by the Food and Drug Association in
the treatment of onychomycosis. Systemic drugs are a
feasible treatment of onychomycosis because of their
accessibility, lower cost and high efficacy18. A recent
Cochrane review of oral antifungal agents in the treatment of onychomycosis showed terbinafine was more
effective than azoles in achieving clinical cure with no
difference in adverse effects or recurrence rates19.
The most frequently prescribed topical treatment in
our study was ciclopirox olamine (36%), which is widely
used in nail varnish preparations for onychomycosis, in
combination with systemic treatment. Recurrence rate
is higher in monotherapy. However, it is also possible
to use monotherapy in cases of minimal (distal and
lateral) subungual onychomycosis (less than 50% of
the total nail area involved) and/or when the patient is
not a suitable candidate for oral antifungal therapy20.
The second most prevalent dermatophytosis in the
series was Tinea capitis. In these cases, oral antifungal
agents such as terbinafine and griseofulvin are the first
line of treatment. The duration of treatment ranges from
4 to 6 weeks or even 12 weeks for griseofulvin21. In our
casuistic, 83.33% (n = 15) of the patients diagnosed
with Tinea capitis underwent treatment with griseofulvin
and all cases had clinical cure confirmed by direct
mycological examination. Besides systemic treatment,
in many medical records, ketoconazole or topical selenium sulfide shampoo, was prescribed to prevent the
spread of the fungus22.
Regarding treatment of Tinea capitis, it is essential
to identify potential sources of infection at home or in
pets. Transmission between members of the same family is the most common route, mainly through contaminated fomites. In addition, zoophilic species such as
Microsporum canis can cause infection after contact
with infected domestic dogs and cats. Zoophilic species
are more often associated with more severe and difficult-to-treat forms, such as kerion celsi21,23. In the analyzed sample, 96% (n = 70) and 93.3% (n = 67) of the
medical records did not present information on the
presence of affected domestic animals or family members, respectively.
Regarding follow-up, 77.33% of the patients attended
successive consultations, which is essential for an
effective treatment, especially in cases of onychomycosis, whose therapy is long, occasionally needs monitoring with laboratory tests and permanent cure may
be difficult, as highlighted by Bentine24. Treatment duration varies according to the clinical response, type,
location and extent of dermatophytosis. Another factor
is the appropriate use of the drug, which can last from
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two weeks to several months, as in the case of onychomycosis (generally, 12 months in toenails)16. In the
present study, more than half of the patients completed
treatment and follow-up in less than 10 months.
The correct identification of the etiological agent by
culture may be an important step as it can influence
the prognosis15; however, in the present study, only
2 patients (2.67%) had fungi cultures.
Several predisposing factors facilitate the infection
and spreading rate by dermatophytes, such as gender,
local trauma, peripheral circulation changes, immunosuppression, occupation, hormonal changes, and even
local weather25. A classic example is type 2 diabetes
mellitus, because of microangiopathy, poor healing,
and sensory neuropathy19,24. We identified only 26.67%
(n = 20) of the patients with comorbidities, half of them
(n = 10) had type 2 diabetes mellitus.

Conclusion
The present study provided demographic data, characterization of clinical aspects, and treatment regimens
used in medical practice at a reference center in northern Brazil. Analyzed data emphasize the importance of
early diagnosis and treatment of dermatophytosis,
especially in the most fragile age groups (pediatric and
elderly) and reflects how onychomycosis is most frequent in adults and Tinea capitis in children.
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Update on surgical management of onychocryptosis
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Abstract
Onychocryptosis is an inflammatory disease of the lateral nail fold resulting from the embedding of the lateral border of the
nail plate in the periungual soft tissues with consequential formation of granulation tissue and hypertrophy of the lateral nail
fold. Therapeutic options include conservative and surgical strategies. There is no consensus regarding the strategy to be
adopted at each stage of severity. The bibliographic research for the elaboration of this paper was obtained through PubMed
and ClinicalKey platforms. Review articles, scientific articles and descriptions of clinical cases were selected. After careful and
critical analysis of the selected articles, the present literature review was carried out. The therapeutic choice for each stage
of onychocryptosis is complex. Conservative treatment is safe, convenient, and inexpensive, yet it only has proven efficacy in
stage I. Matricectomy with phenol or other agents after partial nail avulsion proved to be safe, inexpensive, and effective, thus
being the first line in the treatment of stages II or III. Soft tissue resection techniques proved to be effective in cases of marked hypertrophy of the nail folds but are more invasive and lead to a longer recovery period. In such cases, it is recommendable to perform a resection of the periungual soft tissues, with Howard-Dubois, Vandenbos and Super U techniques being
the most effective and chosen according to the location and severity of the hypertrophy of the nail folds. When treating
onychocryptosis, the conservative approach is indicated for stage I, while surgical treatment is indicated for stages II and III.
The first line in stages II and III should be 88% phenol solution matricectomy. New prospective comparative studies and randomized trials are necessary to implement a standardized clinical approach.
Keywords: Onychocryptosis. Ingrown nail. Nail surgery. Matricectomy.

Resumo
A onicocriptose é uma doença inflamatória da prega ungueal lateral que resulta do encravamento do bordo lateral da placa
ungueal no sulco lateral, associando-se a infeções secundárias que culminam na formação de tecido de granulação e hipertrofia da prega ungueal lateral. As opções terapêuticas englobam estratégias conservadoras e cirúrgicas, não existindo
consenso quanto à estratégia a adotar em cada estadio de gravidade. A pesquisa bibliográfica para a elaboração deste trabalho foi obtida através das plataformas PubMed e ClinicalKey. Foram selecionados artigos de revisão, artigos científicos e
descrições de casos clínicos. Após análise dos artigos selecionados, realizou-se a presente revisão da literatura. A terapêutica da onicocriptose é complexa e dependente do estadio. O tratamento conservador é seguro, cómodo e barato, contudo
apenas apresenta eficácia comprovada no estadio I. A matricectomia com fenol ou outros agentes após avulsão ungueal
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parcial revela-se segura, barata e eficaz, sendo a primeira linha no tratamento de onicocriptose de estadio II ou III. Técnicas
de resseção de tecidos moles periungueais nos casos com hipertrofia acentuada das pregas ungueais são eficazes, embora
sejam mais invasivas e levem a uma maior e mais dolorosa recuperação. Nestes casos em que está indicada a resseção de
tecidos moles, as técnicas de Howard-Dubois, de Vandenbos e do Super U são as que se apresentam mais eficazes e são
escolhidas consoante a localização e severidade da hipertrofia das pregas ungueais. No tratamento da onicocriptose, a
abordagem conservadora está indicada para o estadio I, enquanto o tratamento cirúrgico está indicado para os estadios II e
III. A primeira linha nos estadios II e III deve ser a matricectomia com solução de fenol 88%. Novos estudos com níveis de
evidência superiores são necessários para que se possa implementar um algoritmo para o tratamento da onicocriptose.
Palavras-chave: Onicocriptose. Unha Encravada. Cirurgia da Unha. Matricectomia.

Introduction
Onychocryptosis or unguis incarnatus, commonly
known as “ingrown nail”, is an inflammatory disease of
the lateral nail fold originated by the embedding of the
lateral border of the nail plate into the lateral sulcus1,2.
This condition, usually presents as tenderness and
edema and occurs most frequently in toes, particularly
the hallux, is most frequent among young adult males,
and has a high incidence estimated at 10,000 cases
per year in the UK alone1-8.
Precipitating factors for onychocryptosis include
extrinsic factors, such as improper (convex and deep)
cutting of the ungual plate, tight and high-heeled footwear, trauma, bad hygiene, practice of sports requiring
short sprints and stops, and intrinsic factors, as hallux
valgus and other toe deformities, hyperhidrosis, obesity, type I diabetes, and subungual tumors, among
others2,6,9-11. The main modifiable precipitating factor is
convex cutting of the ungual plate, which leaves small
splinters that penetrate the epidermis and trigger
ungual ingrowth as the plate grows. Therefore, appropriate, straight, and shallow nail cutting is paramount
in the prevention of onychocryptosis8.
Onychocryptosis can be broadly classified as mild,
moderate, or severe and its treatment can be divided
into conservative and surgical approaches, but both
classification and preferred treatment options vary
greatly in the reviewed literature7,12. In early and mild
presentations conservative treatment is recommended,
whereas in recurrences and more severe cases definitive surgical treatment is indicated7,12-14. In most cases,
surgical approaches involve lateral horn matricectomy
in order to narrow the ungual plate3,13,15-17. This matricectomy can be performed using different techniques,
either chemical (88% phenol, sodium hydroxide 10 or
20% or trichloroacetic acid 80–100%) or surgical (excision, curettage, electrocoagulation, or laser ablation)3,9,13,18. In other cases, nail ingrowth is associated
with considerable ungual lateral fold hypertrophy, and

excision of part of peri-ungual soft tissues is a more
adequate approach13. Several surgical alternatives are
available, such as the Howard-Dubois technique, the
Vandenbos technique, the Noël technique, the Tweedie
and Ranger rotational flap, the Super U technique, and
the Syme’s terminal surgery3,18.
Ungual organ surgery, a specific branch of dermatologic surgery, is not broadly practiced and many specialists are uncomfortable performing it19. Therefore, it
is essential to characterize in a single paper each and
every of the presented therapeutic options, as well as
their indications, technical difficulty, post-operative discomfort, aesthetic result, and recurrence rates.
The objective of this paper is to systematically review
the relevant literature on surgical treatment of onychocryptosis in order to describe and compare the available
surgical methods and their relevance in current clinical
practice.

Methods
Clinical studies, review articles, and case reports were
consulted in the PubMed and Clinical Key databases.
The keywords chosen for the research were “onychocryptosis”, “ingrown nail” and “nail surgery.” The search
was restricted to the English, French, Spanish, and
Portuguese languages and extended to include the last
15 years of relevant publications due to the scarcity of
literature fitting the search criteria. The bibliography was
later further complemented by earlier references.
bibliographical references were analyzed and
selected according to their relevance. Although the
main scope was surgical treatment, we included some
publications on epidemiology, physiopathology, classification, and conservative treatment to obtain a comprehensive review of the disease.
The present literature review was elaborated based
on the research and its critical analysis.
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Results
Staging
Classification of onychocryptosis based on severity
is paramount to define the best therapeutic approach.
However, several of these classifications exist, with
none being unanimously used in clinical practice.
Heifetz defined a three-stage classification, later
reviewed by Mozena, who subdivided stage II into IIa
and IIb8,12,14,20,21. Recently, this classification was
expanded by Martinez-Nova et al., who added a fourth
stage (Table 1)12,16,21.

Stage I

Erythema, slight edema, and tenderness to pressure;
lateral ungual fold does not surpass ungual plate
limits

Stage
II

Pain, erythema, and greater edema; hyperesthesia;
lateral ungual plate abscess surpassing ungual plate
limits.
• IIa: Nail fold exceeds the nail plate <3 mm
• IIb: Nail fold exceeds the nail plate >3 mm

Stage
III

Severe symptoms; presence of granulation tissue;
chronic hypertrophy of lateral ungual plate

Stage
IV

Chronic deformity of ungual organ, including plate,
lateral folds, and distal fold

Conservative treatment

Packing

Dermatologists defending a non-invasive approach
consider that the pathogenesis of onychocryptosis is
preventable through the protection of lateral ungual
sulcus against penetration by the ungual plate11. The
first step for any conservative method is attempting to
separate and cut the portion of ungual plate penetrating
the lateral ungual fold6.
This low risk and low-cost strategy should be used
alone only in mild to moderate cases, and several
methods can be associated to obtain higher therapeutic success11,22. The literature is not consensual
in defining the stage from which more invasive therapies are necessary 8.
A good patient–doctor relationship, that capacitates
the patient to perform his own treatment, and high compliance are essential to the success of conservative
treatment and avoidance of recurrence, as the patient
remains predisposed to onychocryptosis due to the
imbalance between ungual plate wideness and nail
bed11.
Preventive measures such as choice of appropriate
shoe wear and straight and shallow cutting of the
nail plate should be adopted permanently by all
patients2,15.

Consists in the insertion of small, antiseptic-embedded
cotton between the corner of the ungual plate and the
ungual fold. This procedure should be repeated daily,
attempting a progressive separation of structures with
larger portions of cotton. Results are good for stage I
patients, however, it requires a long treatment duration to
be effective. Dental floss can be alternatively used7,9,15,17.

Taping
Applying tape to the lateral ungual fold, to exert traction in an oblique proximal direction and separate it
from the ungual plate, is the least aggressive method.
When performed frequently and correctly, it can resolve
mild cases. It is less effective in patients who sweat
abundantly and whenever the onychocryptosis is in
advanced stages, as the presence of purulent drainage
displaces the tape8,9,23.
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Table 1. Onychocryptosis staging according to
Martinez-Nova et al.21

Gutter

technique

A more invasive approach consists in applying a
plastic gutter to cover the ungual lateral border. This
gutter can be constructed from the longitudinal cut of
an intravenous fluid tube or other sterile plastic tubing.
The border of the ungual plate is separated from the
sulcus and ungual folds and the gutter is inserted
alongside it, not allowing it to penetrate the surrounding
soft tissues. The gutter is fixed to tape, acrylic glue, or
sutures and is removed 6–8 weeks later, during which
the inflammation subsides (Fig. 1)8,9,19,24.

Ungual

orthoses

Onycho-orthoses were developed to treat cases
in which the onychocryptosis is mainly due to a
marked curvature of the ungual plate, which can result
in pincer nails or unguis constringuens, with marked
recurrent pain and high morbidity. These are ungual
traction devices that attempt to decrease plate
curvature.
Several types are available. One of the most used
consists of a steel wire applied in the dorsal side and
hooked to both borders of the ungual plate. Alternatively,
plastic bands or super elastic tape can be used. It is
necessary that the wire material has memory, so that
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it causes continuous traction over the plate, making it
increasingly flat. Nail braces are one of podiatrists
favorite methods3,14.
In 2015, Güler et al.14 conducted a retrospective study
which compared ungual orthoses placement with
Winograd wedge excision on 159 patients, diving it
between two groups, group I, with 74 subjects, treated
with ungual orthoses, and group II, with 85 patients, subjected to Winograd technique. The study reported a
shorter recovery time with a quicker return to work in
group I (4.15 ± 1.07 days; p < 0.001) as well as higher
patient satisfaction (94.6% vs. 82.4%; p < 0.05). No statistically significant differences were reported with regards
to recurrence rates, (8.1 and 9.4% respectively for groups
I and II) with a follow up of less than two years.
A prospective study was conducted by Erdogan
et al.25 in 2014, which reported a recurrence rate
of 12.4% in 88 patients with onychocryptosis treated
with onycho-orthoses. However, the study included
patients with all severity stages, so we cannot infer on
its utility in each stage based on this high recurrence rate.
This procedure is simple, cost-effective, safe (even
in patients with comorbidities) and can be applied for
long periods and reapplied in case of recurrence.14

Intralesional

therapy

Intralesional injection of corticosteroids is an option
that dermatologists are familiar with for other conditions. In 2019, Vílchez-Márquez et al.26 reported 5 cases
of stages II and III onychocryptosis treated with intralesional injections of 0.5–1 mL of a 40 mg/mL commercial solution of triamcinolone acetonide, diluted at a
ratio of 1:5 in an anesthetic solution of mepivacaine 2%.
No relapse was observed during a minimum of 6 months
follow-up of the patients26.

Antibiotherapy
Although regularly prescribed, the use of oral antibiotics was not demonstrated to be as efficient as conservative treatment of onychocryptosis, even in cases
with infection and granulation tissue9,17.

Hygienic

measures

An appropriate foot hygiene and avoidance of tight
shoe wear is essential during conservative treatment in
order to reduce inflammation and prevent infection7.
Daily or twice daily washing with iodopovidone or
potassium permanganate 1:10000 should be performed

Figure 1. Gutter treatment. Stage IIa bilateral
onychocryptosis of left hallux (left). Gutter placed
between nail plate and lateral nail folds.
Source: Dermatology Surgery Unit – Coimbra University
Hospital.

followed by topical antibiotic or medium to high power
topical corticosteroid application. It is important to avoid
trauma and promote straight and shallow cutting of the
nail plate, leaving the distal lateral corner of the plate
which should be superficially filed2,7,11,17.

Surgical treatment
On a first stage I episode, it is considered appropriate
to conservatively prevent the ungual plate spike from
penetrating the lateral ungual sulcus epidermis; however, for recurrences or stage II and higher presentations, surgical treatment is recommended16. This
approach consists in partial avulsion of the ungual plate
associated to a chemical or surgical measure to prevent
recurrences17.
Isolated total avulsion of the ungual plate, although
routinely performed in the past and still used by some
clinicians, should be avoided, as it does not provide a
definitive solution and even worsens the condition: the
absence of ungual plate leads to the elevation of the
distal finger pulp, forming a false distal wall in which
the plate will penetrate when it grows again, leading to
distal ingrowing9,11.
Surgical approaches aim to definitively correct onychocryptosis through permanent narrowing of the
ungual plate achieved by matricectomy or soft periungual tissue resection. Recently, a retrospective study
published in 2021 showed satisfactory results without
the latter. A 36-month follow-up of 2118 patients showed
a recurrence rate of 1.7% with only debridement of
granulation and partial avulsion of the nail plate with
scalpel or scissors. No sutures were used, neither
electrocauterization27.
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Partial avulsion presents recurrence rates of
approximately 83%28, and so is no longer performed in
isolation. Consequently, other strategies for definitive
narrowing of the ungual plate are currently performed,
such as matricectomy of the matrix portion corresponding to the area of removed plate6,12.

Surgical treatment - Matricectomy
Chemical

matricectomy

Chemical cauterization with 88% phenol solution was
first described by Boll in 1945 and later popularized by
Bell in 1977 and is currently the preferred technique
among dermatologists6,23.
Phenol has simultaneously necrotizing, antiseptic
and anesthetic properties which result in high indexes
of success and patient satisfaction. The necrotizing
effect induces ungual matrix destruction and consequently stagnates growth of the cauterized plate; the
antiseptic effect allows surgery of moderately infected
patients to be performed; the anesthetic effect, through
demyelination of nerve terminals for a few weeks,
increases post-operative patient comfort9,23.
After local anesthesia by digital block with 2% lidocaine without adrenaline and the application of a tourniquet, the granulation tissue, if present, is curetted to
obtain a better visualization of the lateral border of the
ungual plate, and avoid overextending the partial avulsion13. It is essential that the areas to be cauterized are
free of hematic content since blood neutralizes phenol
and is the main cause of technique failure. After partial
avulsion, 3–5 mm wide, of the ungual plate, a cotton
swab imbedded in phenol 88% is applied to the lateral
horn of the matrix and the portion of exposed ungual
bed, for 1–3 min, without dripping, and with care being
taken to avoid cauterizing the bed under the remaining
ungual plate or periungual tissues, as excessive cauterization may result in ungual dystrophy6,9,13,23.
Postoperatively the limb should be elevated for 24 h,
after which the band-aid is removed, and the wound
washed with hydrogen peroxide 3%13. Analgesics are
rarely necessary, and the patient should be evaluated
one week after surgery6.
Phenolization is a simple and inexpensive technique,
with reduced postoperative discomfort, quick return to
daily activities, low rate of complications and recurrences, and good aesthetic results. The main disadvantage of its use is long-term postoperative exudation,
lasting an average of 17 days, that might promote infections in patients lacking adequate hygiene. The patient
must be instructed to wash the affected toe twice a day
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and avoid closed shoes until exudation ceases.
Exudation time can be shortened with use of a 20%
ferric chloride solution after phenolization or with the
use of adrenaline in anesthesia. Postoperative follow
up should be conducted in days 1, 10, 30, and 60 after
intervention. This technique can be safely used in diabetic patients and those under anticoagulation13,29,30.
Chemical matricectomy is considered a low difficulty
surgical technique and should be dominated by all dermatologists. It is indicated in patients with onychocryptosis stage I and IIa as well as pincer nails (Fig. 2)21,2 3,24.
Di Chiacchio et al.31 reported, in 2010, for a follow up
of 33 months, a recurrence rate of 1,9% in 267 patients
with onychocryptosis subjected to this technique, findings
concurring with those of Kimata et al.32 (1.1%); Bostanci
et al.33 (0.6%) and Andreassi et al.34 (4.3%). The aforementioned studies compound to a total of 2102 cases,
with similar results; consequently, we can state that phenolization of ungual matrix yields excellent results, cosmetically and functionally, with very low recurrence
rates13. More recently, a 5 year retrospective study of
520 patients treated with classic surgical matricectomy
and chemical matricectomy with phenol, showed a higher
recurrence rate with phenolization (17.2% vs. 8.2%), but
a shorter postoperative period, decreased intensity and
duration of pain, a lower risk for surgical wound infection,
and improved cosmetic outcomes16.
Instead of phenol, sodium hydroxide 10% or trichloroacetic acid 80–100% can be used. The former
decreases mean time of exudation to 9 days and can
be applied for only 1 min, while the latter results in fast
healing of approximately 2 weeks3,9,18,23.
surgical matricectomy by curettage or
electrocoagulation

After partial avulsion of the ungual plate, the ungual
matrix is excised with a scalpel, followed by curettage
or electrocoagulation. It may be necessary to incise the
skin in the most medial projection of the matrix to be
removed in order to facilitate visualization of the matrix
and guarantee that no remnants of it are left behind. A
surgical microscope can be used35.
Kim et al.36 conducted a prospective study analyzing
this technique, comparing matricectomy by curettage
and by electrocauterization, after partial avulsion, on a
sample of 62 patients. The rate of infection was 15.6%
and 10.3% and recurrence rate was 6.2% and 13.8%
on patients submitted to curettage and electrocoagulation, respectively. This study concluded that curettage
is a viable alternative in military field hospitals and
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Both methods achieve a very low recurrence rate
(< 5%) and cosmetic results, but large-scale comparative studies are not available and high costs may prevent its widespread application9,18,23,24.

Wedge

Figure 2. Partial avulsion followed by chemical
matricectomy using 88% phenol solution.
Source: Dermatology Surgery Unit – Coimbra
University Hospital.

some primary care institutions where medical supplies
are limited.
In electrocoagulation, the large amount of heat
applied may lead to thermal periostitis, with long-standing
postoperative pain.
Both techniques are best avoided as first line therapy,
since they yield more complications and recurrences than
other more efficient methods, such as phenolization.
Wedge excisions are another type of surgical matricectomy, but they will be reviewed separately due to
their complexity and simultaneous resection of periungual soft tissues.

Laser

or radiosurgery matricectomy

In these similar techniques, matricectomy is performed after partial avulsion of the ungual plate identical to that performed in chemical matricectomy.
Concerning laser matricectomy, CO2 laser is the
most used, and the matrix and ungual bed are vaporized by a laser beam with power and size varying
according to the user’s expertise and equipment used.
Its main advantage is its hemostatic effects. Experienced
surgeons can reach high success rates, similar to those
of chemical matricectomy, however, this procedure is
considerably expensive19,21,23,24.
In radiosurgery, the electrode remains cold during the
procedure, which allows for very selective matrix ablation. After partial avulsion, the malleable, sword-shaped
electrode, is inserted horizontally between the matrix
and the proximal ungual fold. Its dorsal face is coated
by a material that avoids damage to the proximal nail
fold, usually Teflon. The power and duration of ablation
depend on the equipment used. Radiosurgery yields
excellent results but is quite onerous17,21,24.

excision

This type of surgical procedure involves a bulk resection of a strip of lateral longitudinal ungual plate with
the corresponding matrix and ungual bed, together with
a portion of lateral ungual fold and granulation tissue.
The Winograd technique is the most known of these
techniques, but other alternatives are available, such
as the Zadik or Emmert procedures or the knot
technique23,37.
After local anesthesia and application of an elastic
tourniquet, a vertical incision is made on the plate and
ungual bed, 2–3 mm from the border on the affected
side, starting at the most proximal matrix projection,
sliding the scalpel longitudinally and distally. Another
incision, with the same start and end points, is made
along the fold, excising a part of it, forming a
wedge-shaped piece. The lateral horn of the remaining
matrix is exposed and removed with the blade or by
curettage, and the wound is closed by direct suture6,38.
The main disadvantage of this technique is postoperative pain due to trauma caused in the periosteum
during matrix resection; secondary infections are also
reported in around 20% of patients. The success
rate is highly dependent on surgeon experience, and
recurrence is more operator-dependent compared to
that of more simple techniques, such as chemical
cauterization23.
A case series published in 2014 by Guler
et al.39 reported, in a 239 sample of patients subjected
to the Winograd procedure, a 96.6% satisfaction rate
with cosmetic results. However, in 2011, Kayalar
et al.40 reported a recurrence rate of 9.8% on a cohort
of 224 patients, with 7.1% needing surgical revision.
Novel technical modifications have been described.
Recently, Uygur et al.38 tested a different suture technique through a prospective study comparing it to the
traditional suture technique after Winograd procedure.
The results showed a recurrence rate of 14.1% for
patients randomly assigned the new suture, compared
to 33,3% in the traditional method, for a 12-month
follow up.
Independently of the technique used, wedge excisions are associated with high recurrence rates, weak
aesthetical and functional results, and significant morbidity relatively to other techniques9.
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Surgical treatment - periungual soft tissue
resection
Onychocryptosis, if untreated, worsens through soft
periungual tissue hypertrophy, which is unaesthetic and
prevents healing through conservative methods. In the
most serious cases, hypertrophy extends distally, with a
false ungual distal fold forming. In these cases, even
surgical treatments to definitely narrow the ungual plate
may be insufficient, and soft periungual tissue resection
may be necessary if hypertrophy is significant18,23.

Howard-Dubois

procedure

This procedure is indicated in cases of ingrowth of the
distal border of ungual plate and in some cases of moderate to severe lateral ungual fold hypertrophy13,23. After
cleaning with alcohol 70%, tourniquet application and
anesthesia by digital blockage with lidocaine 2%, a
watermelon-slice shaped portion of tissue is excised parallel to the hyponychium, approximately 5 mm below the
distal sulcus and measuring 3–7 mm at the thickest point,
around the fingertip. Tissue is removed until the distal
phalanx plane is reached, after which the borders are
sutured with interrupted 4’0 or 5’0 sutures and the hyponychium is pulled downwards, eliminating the false distal
ungual fold. The lateral ungual folds are also pulled,
mainly in their union with the lateral sulcus, where ungual
ingrowth is more common9. A rare, but possible complication is necrosis of the margins if sutures are too tight.
This procedure is relatively invasive and causes mild to
moderate postoperative pain, and analgesics should be
prescribed. The limb should be elevated for 48 h and the
dressing changed after the first 24 h. The sutures are
removed after 14 days (Fig. 3)13.
The results of this technique are described by Di
Chiacchio and Di Chiacchio13, with excellent cosmetic
outcomes. However, no studies concerning efficacy
were found.

Vandenbos

procedure

The Vandenbos procedure is indicated in cases of
severe hypertrophy of the lateral ungual fold that cover
a significant part of the ungual plate.
This procedure involves ample resection of periungual tissue without avulsion of the ungual plate or
matrix. After disinfection, anesthesia is achieved by
digital block with lidocaine 2% or bupivacaine 0.5% and
a tourniquet is applied. An incision is made along the
lateral ungual sulcus, from the distal to the proximal
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side, up to the junction of the lateral and proximal
ungual folds. A second incision starts at the end of the
first and extends laterally to the inferior third of the
finger18,20,22.
The resection yields a 1,5 × 3 cm defect, with a portion of distal phalanx sometimes exposed. Hemorrhage
is controlled through electrocauterization of silver
nitrate appliance. This defect heals by second intention
in a period from 4 to 6 weeks18,20,22.
The advantages of this technique are its easy execution, low levels of postoperative pain, and minimal
risk of ungual plate dystrophy since the procedure does
not involve the matrix. The longer recovery time is compensated by its excellent aesthetical and functional
results in the medium to long term9,20.
A retrospective study by Chapeskie and Kovak22 in
2010, relative to the application of the Vandenbos technique to 212 patients, found no recurrences and excellent
aesthetical result in all cases after a follow up of 8 years.
NAILTEST20, a non-randomized study published
in 2017, analyzed complications and pain, function, and
life quality in 39 patients from 4 to 20 years old and
59 ungual organs subjected to Vandenbos, and no recurrences were reported. Patient follow up visits were conducted at 1, 2 and 6 months postoperatively. 7 patients
(18%) reported minor complications, namely hemorrhage
(8%), excessive pain (8%), and infection (2%). The study
yielded excellent functional results, low rate of complications, fast recovery time (median labor absenteeism was
7 days), and high patient satisfaction indexes (95%).

Super U
This technique, developed by Perez Rosa, is similar
but more invasive compared to Vandenbos, comprising
the removal of all excess periungual tissue in a
U-shaped band. This involves the excision of both the
lateral ungual folds as well as the distal fold.
Another difference to the Vandenbos technique is that
hemostasis is achieved through suture of the incision
borders rather than cauterization. Healing occurs
through second intention. Super U is indicated in cases
of severe hypertrophy of both the lateral and distal
folds9,41.
After anesthesia by digital block and tourniquet
placement, a relatively horizontal U-shaped incision is
made from the proximal portion of one of the lateral
folds to the opposite proximal lateral fold13. Another
incision is initiated at the end of the first, and runs
through the lateral sulcus, distal sulcus (formed due
to hypertrophy of the adjacent tissues, creating a false

D. Flor, R. Vieira: Update on surgical management of onychocryptosis

Figure 3. Howard-Dubois surgical procedure. Moderate
hypertrophy of lateral and distal nail folds without
granulation tissue (upleft). Post-surgical result in upper
view (upright) and anterior view (downleft). Final result
after healing (downright).
Source: Dermatology Surgery Unit – Coimbra University
Hospital.

ungual distal fold) and the opposite lateral sulcus,
ending the start of the first incision. A running locked,
3 or 4’0 non-absorbable suture is performed around
the first incision (Fig. 4). The affected limb should be
elevated for 48 h and strong analgesics such as tramadol should be prescribed for severe postoperative
pain. Dressing should be removed by the surgeon
2 days after surgery and the finger washed with 3%
peroxide hydrogen. Dressings should be switched
every two days and rinsed in antiseptic ointment;
closed shoe wear should be avoided until healing is
complete13.
Infections are rare if appropriate hygiene is administered and should be treated with antibiotics. The long
recovery time, about 2 months, is the main disadvantage of this technique, but symptomatic and functional
improvement is dramatic when the Super U technique
is applied to severe cases13.
In 2017, Correa et al.42 reported 2 recurrences in
a 10-patient retrospective study. These 2 cases
occurred in onychocryptosis with 4 and 6 years of evolution. The authors concluded the technique is very
useful in severe cases of onychocryptosis with lateral
and distal fold hypertrophy.

Noël

procedure

Two wedge shaped blocks of periungual tissue
adjacent to the ungual fold are excised vertically on
both sides of the plate, including fibrotic and

Figure 4. Super U technique. Severe hypertrophy of lateral
and distal nail folds with abundant granulation tissue,
purulent discharge and chronic deformity of ungual organ
(upleft). After excision of granulation tissue and lateral
and distal nail folds (upright). After suture the remaining
borders (downleft). Final result after healing (downright).
Source: Dermatology Surgery Unit – Coimbra University
Hospital.

granulation tissue. Depth of resection must be sufficient to involve the two superior thirds of the finger.
The plate, ungual bed, and matrix are not involved in
the resection and the defect is sutured with
4’0 interrupted sutures 9.
This procedure can be performed only on one side
of the ungual organ, but requires significant surgeon
experience, as the location of one of the incisions close
to the distal phalanx makes it difficult to execute.
Noël43, in a 23 patient-study, reported no recurrences
after 1 year of follow up, as well as excellent cosmetic
results. No other studies were found reporting the use
of this technique.

Tweedie

and ranger rotational flap

This procedure consists in creating a flap of lateral
periungual tissue that is transposed to a more inferior
position. After curettage of the granulation tissue, a
vertical slice of the ungual fold’s distal base is excised,
leaving a loose portion of tissue that is sutured.
The original study published by Tweedie and
Ranger44 reported a success rate of 92%, but no other
papers analyzing this technique were found.
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Knot

technique

Presented in 2015 by Ince et al.45, the knot technique
consists in a wedge excision including only periungual
soft tissues without interfering with the ungual plate or
bed. The excision is made in the area most frequently
jammed against the plate, with the distal portion of the
lateral ungual fold being removed and the suture performed so that the lateral distal plate corner lies superficial to the periungual tissues. The study had an
average follow up of 20 months on 30 patients
(34 procedures on 18 stage II and 16 stage III onychocryptosis) and reported no post-operative infection and
just one instance of recurrence.
Later in 2015, Ince et al. conducted a prospective
study comparing the Winograd procedure with the knot
technique with the latter yielding a lower recurrence
rate (2.2% vs. 17.7%).
Although results were excellent, additional, larger,
and more representative studies are needed, as well
as comparative trials with more efficient methods than
Winograd serving as control, to access accurately the
future role of this technique in the treatment of
onychocryptosis.

Surgical treatment - Syme’s terminal
surgery
Consists in amputating the distal portion of the
affected finger, involving avulsion of the ungual plate,
ungual bed, and matrix resection, amputation of the
distal half of the distal phalanx and suture of the inferior
flap with skin from the dorsal face of the finger, resulting
in a small and bulbous finger. It is a mutilating surgery
and should be considered as a last resort9.

Conclusions
The therapeutic approach of onychocryptosis
includes a vast array of options, and it is challenging
to select the most effective for each degree of severity.
Two main approaches can be adopted, conservative
and surgical.
Conservative treatment is effective for stage I and
consists of patient education and techniques that separate the border of the ungual plate and lateral ungual
fold, such as taping, packing, the gutter technique, and
nail braces. The latter should be used whenever the
plate has a high curvature.
Surgical treatment is more suited to stages II and III.
According to the analyzed literature, the preferential
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option is matricectomy with 88% phenol, which permanently narrows the plate, effectively preventing recurrences. Other chemical agents such as sodium
hydroxide 10% and trichloroacetic acid 80–100% can
be used, as well as surgical matricectomy by curettage,
electrocautery, radiation, laser ablation, or wedge
excision.
In stages II and III, permanent narrowing of the ungual
plate should be preferred; however, in cases in which
ungual fold hypertrophy is present, healing is only
achieved through periungual soft tissue resection. The
Howard-Dubois technique is preferred in mild lateral
and distal hypertrophy, whereas the Vandenbos technique is warranted in severe lateral hypertrophy, and the
Super U in severe lateral and distal hypertrophy.
Further comparative studies and randomized clinical
trials are necessary to outline a standardized approach
to the treatment of onychocryptosis, as the current literature is scarce and often contradictory.

What does this study add?
An extensive review about a subject that has no uniformization in the literature. It resumes all the treatment
options with evidence-based efficacy and proposes a
standardized approach.
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Abstract
Drug photosensitivity is a relatively frequent adverse event, although not always recognized due to its clinical polymorphism
and difficulties in performing tests to prove drug causality.
The aim of this report is to review the mechanisms of photosensitivity related with topical and systemic drugs (phototoxicity,
photoallergy, autoimmunity, and enhanced photocarcinogenesis), the main acute and delayed clinical manifestations (acute
sunburn or eczema, pseudoporphyria, photo-onycholysis, dyschromia, telangiectasia, subacute lupus erythematosus,
pre-cancerous lesions, and cutaneous neoplasia), the main culprits [non-steroidal anti-inflammatory drugs (NSAIDs), antimicrobials, like fluoroquinolones and tetracyclines, psychotropic, anticancer, and cardiovascular drugs] and the most adequate
diagnostic procedures (photopatch and drug photoprovocation tests).
Keywords: Adverse drug event. Photosensitivity. Photoallergy. Phototoxicity. Photocarcinogenesis.

Resumo
A fotossensibilidade iatrogénica é uma reação adversa relativamente frequente, embora nem sempre reconhecida devido ao
seu polimorfismo clínico e às dificuldades em realizar testes para provar a causalidade dos fármacos.
Pretende-se rever os mecanismos da fotossensibilidade relacionados com a exposição a fármacos tópicos e sistémicos (fototoxicidade, fotoalergia, auto-imunidade e ativação da fotocarcinogénese), as principais manifestações clínicas agudas e tardias
(queimadura solar aguda ou eczema, pseudoporfiria, fotoonicólise, discromia, telangiectasia, lúpus eritematoso subagudo,
lesões pré-cancerosas e neoplasias cutâneas), os principais fármacos responsáveis [anti-inflamatórios não esteróides (AINEs),
antimicrobianos, como fluoroquinolonas e tetraciclinas, psicotrópicos, anticancerígenos e drogas cardiovasculares] e os procedimentos de diagnóstico mais adequados (testes fotoepicutâneos e testes de fotoprovocação oral).
Palavras-chave: Reação adversa medicamentosa. Fotossensibilidade. Fotoalergia. Fototoxicidade. Fotocarcinogénse.
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Introduction and basic concepts of
pathogenesis
Photosensitivity is an abnormal cutaneous reaction
from light exposure that can be induced or enhanced
by topical or systemic drugs, used for therapeutic or
diagnostic purposes or in an occupational setting1,2.
Drug-induced photosensitivity is a potentially reversible
adverse event that occurs when individuals are exposed
to a drug and ultraviolet (UV) light or, eventually, visible
light, but who tolerate the same amount of light exposure in the absence of the culprit drug1,3.
Drug photosensitivity is certainly underrecognized as
it presents under a wide spectrum of clinical patterns
with different timelines concerning the relation to drug
and light exposure3, and because new culprits are regularly identified4,5.
Photosensitizing agents are chromophores that after
absorbing the energy of photons, most commonly from
solar radiation, become activated and induce chemical
reactions6. Drug photosensitivity is mostly related to
UVA (320–400 nm), although some drugs produce
reactions upon exposure to UVB radiation (290–320 nm)
or even visible light (400–740 nm)6. Only few cases of
exclusively UVB-induced drug photosensitivity have
been documented4,7.
Acute drug photosensitivity can result from
non-specific inflammation–phototoxicity–or a specific
immune reaction, mostly T-cell mediated–photoallergy–but other drug-induced or drug-enhanced
immune reactions may occur, namely in drug-induced
cutaneous lupus erythematosus (LE)8.
Phototoxic reactions can also induce photoimmunosuppression and activate mechanisms involved
in photocarcinogenesis and photoaging, responsible for
late reactions (premature skin aging, lentigines, actinic
keratosis, non-melanoma skin cancer [NMSC], and
melanoma)9,10.

Mechanisms of drug-induced
photosensitivity
Phototoxicity
Following photoactivation of the drug present in the
skin, the energy of UV photons excites the electrons in
the outer orbits of the molecule and, as these electrons
come to their ground energy state, the energy lost can
produce photochemical modifications in the molecule
(isomerization, breaking of double bounds, oxidation) or
the energy can be transferred to neighboring molecules,
initiating a chain of photochemical reactions. The energy

can be directly transferred between two molecules (type
I photochemical reaction) or the excited chromophore
can react with oxygen, forming free radicals or reactive
oxygen species (ROS) that will eventually also activate
other molecules (type II photochemical reaction). If cell
repair mechanisms (anti-oxidant responses, endonucleases for DNA repair) do not act immediately and control
this chain reaction, neighboring molecules relevant for
cell survival will be damaged, such as unsaturated lipids
of cell membranes, aromatic amino acids of
proteins/enzymes and pyrimidine bases of DNA or RNA.
Cutaneous cells, namely keratinocytes, will therefore
undergo apoptosis (sunburn cells) or necrosis as a result
of these phototoxic reactions.
ROS or other abnormal molecules produced in this
process will be recognized by intracellular sensors and
induce the activation of intracellular signaling pathways
(nuclear factor kappa B, mitogen-activated protein
kinases, the Nrf-2 antioxidant response element pathway) and inflammasome, generating the secretion of
prostaglandins, leukotrienes, interleukins (IL)—1, 6, 8,
tumor necrosis factor-alpha (TNF-α), other cytokines and
chemokines from keratinocytes and other cutaneous
cells. Recruited inflammatory cells cause skin inflammation which becomes clinically apparent within 24–48 h.
This is the classical phototoxic reaction that presents
mostly as exaggerated sunburn with painful erythema,
bullae or epidermal necrosis and on histology with sunburn cells and dermo-epidermal inflammation1,2.

Photoallergy
In photoallergy, the energy of the UV photon transforms the chromophore into a stable photoproduct
(photohapten) or enhances its bonding with an endogenous peptide, forming a photoallergen. By analogy
with allergic and photoallergic contact dermatitis, it is
suggested that skin antigen-presenting cells become
activated and present the new hapten to T cells through
human leukocyte antigen (HLA) molecules and costimulatory signals. Sensitized T cells, including memory
and effector T cells, mostly Th1 and CD8+ cells, will be
activated in a further encounter with the same or a
similar chemical and generate a specific T-cell immune
reaction, a type IV hypersensitivity reaction11,12. This
adaptive T-cell specific immune reaction is mandatory
for drug photoallergy, but as in phototoxicity, an initial
photochemical reaction may be generated and an
innate immune response may create “danger signals”
that enhance T-cell sensitization through dendritic cell
activation or the expression of adhesion molecules and
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release of chemokine/cytokine by endothelial cells,
fibroblasts, and keratinocytes. Together they promote
antigen presentation and the migration of specific effector T cells into the dermis and epidermis, causing the
allergic reaction. Therefore, as in allergic contact dermatitis (ACD) where the innate immune skin response
to the allergen is well recognized as an important step
towards sensitization13, this also probably occurs in
drug photoallergy.

Phototoxicity

vs.

Photoallergy

Drug photosensitivity is mainly due to phototoxicity,
but some phototoxic chemicals can also induce photoallergic reactions in susceptible individuals14.
Phototoxicity and photoallergy are not mutually exclusive and there are some overlapping aspects on pathophysiology and clinical presentations15.
Classically, phototoxicity is more frequent, develops
in every individual, as long as a sufficient concentration
of the photosensitizer is present in the skin and concomitant exposure to UV in a dose-dependent way.
Phototoxicity is somehow predictable, although individual susceptibility certainly exists, may occur after the
first contact, and is not associated with flare-ups or
cross-reactions in further exposures.
On the other hand, photoallergy develops only in a
limited number of individuals, needs previous sensitization but can develop also with chemically similar
substances (cross-reactions). It is not strictly
dose-dependent and can occur even with low UV
doses. Photoallergy presents mostly as pruritic eczema
that can spread to non-exposed sites and takes longer
to resolve, may become persistent and eventually progress to chronic actinic dermatitis with extreme photosensitivity with no further exposure to the culprit
chemical. On histology, there is mainly a dermo-epidermal
T-cell infiltrate with epidermal spongiosis and vesicles
or a more lichenoid infiltrate. The reaction can usually
be reproduced by a photopatch test, particularly in photoallergic contact dermatitis (Table 1)16,17.
These two typical polar presentations of drug photosensitivity are easily recognized, but it is not always
possible to distinguish between them based on the
clinical aspects, histopathology, suspected culprit or
results of photopatch or photoprovocation tests.
Except for a few chemicals with no intrinsic phototoxic potential that give rise to stable photoproducts
and induce only photoallergy, like piroxicam18, most
substances can induce both phototoxic and photoallergic reactions.
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Table 1. Main differences between phototoxicity from
photoallergy
Phototoxicity

Photoallergy

Frequency

High

Low

Latency period/
sensitization

No

Yes

Doses of UV/
photosensitizer

High

Low

Cross-reactions

No

Yes

Morphology of
lesions

Sunburn,
polymorphic

Eczema, erythema
multiforme

Sharp limits

Yes

No

Covered areas

Not involved

Possibly involved

Resolution

Quick*

May recur, persistent
reactors

Residual
hyperpigmentation

Yes

No

Histology

Sunburn cells

Eczema

Pathomechanism

DNA/cell
damage

Type IV
hypersensitivity

ROS/
inflammation

Photoproduct

*This relates only to the acute phototoxic reaction, but late effects as photoaging
and photodarcinogenesis may also occur.

Other mechanisms of
drug-induced/enhanced photosentitivity
Other immune pathomechanisms may also occur, as
some drugs may enhance UV-induced expression of
the Ro/SSA antigen on the surface of keratinocytes,
interfere with apoptosis or cytokine production and promote photosensitivity and skin lesions in drug-induced
subacute cutaneous LE19.
Apart from acute phototoxicity, several phototoxic
substances, like psoralens, chlorpromazine fluoroquinolones, and ketoprofen, also enhance chromosomal damage in the presence of UV light, both in vitro
and in vivo20-22. These drugs can, therefore, behave as
photogenotoxic and photomutagenic. Moreover, DNA
aggressions also may cause photo-immunosuppression
that further enhances photocarcinogenesis due to the
lack of immunosurveillance against cancer cells23.
These mechanisms related with fluoroquinolones have
recently been reviewed24.

Clinical presentations of drug
photosensitivity
Systemic drug photosensitivity presents mainly as
exaggerated sunburn or acute eczema on sun-exposed
areas, but also as urticaria, lichenoid reactions,
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telangiectasia, subacute cutaneous LE, bullae, hyperpigmentation, vitiligo-like lesions or NMSC (Table 2)1.
Skin reactions may occur immediately after sun
exposure in photosensitivity from vemurafenib, may
occur within 1 or 2 days in most phototoxic or photoallergic contact dermatitis or systemic photoallergy, or
within several days or weeks in pseudoporphyria,
photo-onycholysis or subacute cutaneous LE, or even
years, in skin aging and skin cancers enhanced by
exposure to photoactive drugs.
In systemic drug photosensitivity the reaction usually
involves the face and forehead, the V shaped area of
the neck and upper chest, dorsum of the hands and
forearms in a symmetric distribution. Shaded areas of
the face (upper eyelids, upper lip, deep wrinkles) are
usually spared (Fig. 1) as well as the retroauricular and
submandibular areas and other facial areas covered by
the beard or hair. Also, large body folds (axillae, groins,
finger webs) and areas covered by clothing or accessories (watch strip, shoes) are also usually spared.
A different distribution of skin lesions can occur when
sun exposure is asymmetric, as in car drivers who only
expose the left arm/forearm. Occasionally, the lower lip
is mainly or almost exclusively involved (Fig. 2), because
of higher UV exposure and a thinner corneal layer25,26,
or the nails may be involved exclusively, as in photo-onycholysis (Fig. 3)27.
In photoallergic or phototoxic contact dermatitis from
topical drugs, lesions occur in the area of concomitant
drug application and sun exposure, but distant lesions
can occur in areas of accidental contact, as a in a contra-lateral limb (kissing faces of the legs) or in areas of
inadvertent spread by the hands or contaminated
objects28,29. Cases of connubial dermatitis have been
described, mainly for ketoprofen and benzydam
ine26,30-32. When used as a mouthwash these non-steroidal anti-inflammatory drugs (NSAIDs) induce mostly
lip and chin dermatitis26,33.
Some topical drugs applied in large skin areas can
be considerably absorbed and induce lesions in a distribution similar to systemic drug photosensitivity.

Immediate

reactions

Immediate urticarial reactions, like photocontact urticaria, have been described with chlorpromazine34 and
with 5-aminolevulinic acid used in photodynamic
therapy35.
Amiodarone and benoxaprofen induce immediate
prickling and burning with transient erythema1.
Vemurafenib used as a single drug for metastatic

Table 2. Clinical patterns of photosensitivity, mostly
involving phototoxicity or photoallergy or other immunemediated reactions
Phototoxicity

Immune-mediated reactions

Exaggerated “sunburn”

Urticaria

Pseudoporphyria

Acute or subacute eczema

Photo-onycholysis

Erythema multiform-like

Hyperpigmentation

Lichenoid reactions

Hypopigmentation (vitiligo-like
lesions)

Subacute/chronic lupus
erythematosus

Telangiectasia
Purpura
Pellagra-like reactions
Actinic keratosis and skin
cancer
Accelerated photoaging

melanoma induces immediate burning upon sun-exposure followed by well-limited painful edema and erythema that persist for a few days occurs in 22–66% of
patients8,36, but this reaction is less frequent when
vemurafenib is associated with a MEK inhibitor37. A
similar pattern has also been described with other
BRAF inhibitors and other targeted therapies for cancer, namely the anaplastic lymphoma kinase (ALK)
inhibitor brigatinib (Fig. 4)38,39.

Acute

photosensitivity

Non-pruritic and sometimes painful sharply limited
erythema develops as an exaggerated sunburn
in 12–24 h (Fig. 1), with vesicles and/or bullae in more
severe forms. It progresses to desquamation and further to residual hyperpigmentation.
In acute drug photoallergy, lesions develop in 12–48 h
in sensitized individuals and present mostly as confluent or non-confluent acute or subacute eczematous
and pruriginous lesions that may affect also less
exposed skin areas. After the culprit drug is stopped
lesions usually resolve with no residual pigmentation,
but they may progress to lichenification or persistent
chronic photosensitivity, sometimes even after drug
withdrawal.
In more severe cases of acute photoallergy, erythema-multiforme like lesions occur on photo-exposed and
non-exposed areas, as in severe cases of photoallergic
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Figure 1. Acute phototoxicity from amiodarone that
mimics sunburn and spares the deep facial wrinkles.

contact dermatitis from ketoprofen40 or systemic drug
photosensitivity from tocilizumab41, vandetanib42, or
statins43. Photo-induced cases of Stevens–Johnson
syndrome/toxic epidermal necrolysis have also been
associated with drug photosensitivity44.

Subacute

patterns of drug photosensitivity

Drug induced pseudoporphyria develops within
weeks to months and presents as chronic skin fragility with flaccid bullae on non-inflamed UV-exposed
skin, occasionally progressing to milia. It resembles
porphyria cutanea tarda both clinically and on histopathology (bullae below the lamina densa with
scarce inflammation), but patients have no inborn
error of porphyrin metabolism and no increase of
endogenous porphyrins, although some drugs like
voriconazole may transiently increase uroporphyrin
levels25.
Pseudoporphyria was initially described with nalidixic
acid, furosemide, and naproxen, predominantly in children1, but more recently, many other drugs have been
associated with this phototoxic reaction: celecoxib45,
ciprofloxacin46, voriconazole47, torasemide48, metformin49, finasteride50, and imatinib51.
Photo-onycholysis is a typical pattern of phototoxicity, occurring often as the single manifestation. It presents as a half-moon distal onycholysis of one or several
nails (Fig. 3). It appears 2–3 weeks after drug intake
and sun exposure and is sometimes preceded by pain
in the nail apparatus. It occurs mainly with tetracyclines
(demethylchlortetracycline, minocycline, or doxycycline)5, but has also been described with psoralens,
fluoroquinolones27, paclitaxel52, and antipsychotic
drugs53.
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Figure 2. Photosensitivity from voriconazole with severe
cheilitis and lip erosions.

There is no definite explanation for the exclusive nail
involvement, but it may be related with less melanin in
the nail bed and the nail plate may work as a lens to
concentrate UV light27,53.
Drug-induced cutaneous LE is probably underestimated. In a multicentre database analysis of the
European Society of Cutaneous Lupus Erythematosus,
drug induced cutaneous LE represented 6% among
1002 patients with cutaneous lesions and 13.2% of
those with subacute cutaneous LE54. Drug-induced
subacute cutaneous LE is usually associated with photosensitivity, mild systemic manifestations and, in >80%
of the cases, with positive anti-Ro/SSA auto-antibodies,
the hallmark of photosensitivity in LE.
Annular or papulosquamous lesions mimicking the
idiopathic form of cutaneous subacute LE usually
develop weeks or months after drug exposure (medium
of 6 weeks) and can resolve on drug suspension55.
Lesions are localized in photoexposed areas (face,
neck, upper-chest, and arms), but also in usually
UV-shaded areas54. Chronic cutaneous LE with more
infiltrated plaques on the face or V of the neck can also
be related with drugs.
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Figure 3. Photo-onycholysis from doxycycline.

Figure 4. Acute phototoxicity from Brigatinib that shows
as eczematous plaques involving the face, neck,
forearms and hands, sparing non-sun-exposed areas.

Subacute cutaneous LE was described initially in association with thiazide diuretics, calcium channel blockers,
ACE inhibitors19, and more recently with terbinafine8, the
drug associated with the highest odds ratio for this
adverse event55. Nowadays there is a long list of other
drugs capable of inducing cutaneous LE55, namely proton
pump inhibitors56, antiepileptics, TNF-α antagonists55 and
the anticancer taxanes, paclitaxel, and docetaxel57.
Dyschromia corresponds to the residual hyper- or
hypopigmentation which frequently follows acute phototoxicity. Similarly to the usual UV-induced pigmentary
response, IL-1alfa stimulates keratinocytes to produce
melanotropins that activate melanocytic pigmentation58. As for hypopigmentation (photoleukomelanoderma), it has been described in flutamide-induced
photosensitivity (vitiliginous lesions with sharp limits
after the acute reaction)59, and hydrochlorothiazide58.
Dyschromia with solar lentigines and other signs of
photoaging have been recently described with
voriconazole60 and vandetanib61.
Dyschromia from the accumulation of the photoactive
drug or its metabolites in the dermis occurs in a smaller
percentage of patients after acute phototoxicity from
amiodarone, minocycline, or phenothiazines62. Some
patients with lower phototypes also develop a
golden-brown, slate gray, or bluish color on sun exposed
areas, that persists longer after stopping amiodarone1.

thiazides63, tetracyclines64, quinidine65, capecitabine66,
and agents against hepatitis C virus (HCV)–simeprevir
and sofosbuvir67. This may represent an individual
reaction pattern of photosensitivity as it has been
described with two different drugs in the same patient68.
Telangiectasia as a manifestation of photosensitivity
has been reported with nifedipine and other calcium
channel blockers1, venlafaxine69 and with some cephalosporins5,70. A telangiectatic pattern of photoaging
with lesions mainly in the lateral folds of the neck,
sparing the shaded skin under the chin, is frequently
observed in patients chronically exposed to the sun and
photoactive drugs70.
In rare cases, petechial purpura with sharp limits on
the transition to the shaded areas was described with
ciprofloxacin71.
Pellagra is associated with the prolonged use of isoniazid, that consumes niacin for its metabolism, and
pellagroid reactions were reported with the anticancer
agents, like 6-mercaptopurine and 5-fluoruracil5 and
olanzapine72.

Other

clinical patterns of subacute

photosensitivity

Photo-distributed lichen planus or lichenoid reactions
have been reported with several drugs, namely

Delayed

and late effects of photosensitivity

Patients chronically exposed to photoactive drugs
develop accelerated photoaging, actinic keratosis, and
skin cancers, which, at least partially, can be explained
by the photogenotoxic effect of some drugs.
Voriconazole causing dyschromia, lentigines and
actinic keratosis, even in children, is such an example73.
Apart from psoralens, responsible for a dosedependent increased risk of skin cancers after PUVA
therapy74, drugs like naproxen, chlorpromazine, and the
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fluoroquinolones, particularly lomefloxacin, augment
DNA aggression induced in vitro by UV and increase
epidermal neoplasia in animals75. In humans, potentially photosensitizing drugs like diuretics and cardiovascular drugs are also being associated with increasing
cutaneous pre-cancerous lesions76 and recent reports
correlate human short term exposure (weeks/months)
to voriconazole or vemurafenib and long exposure to
diuretics and anti-hypertensive drugs with an increased
risk of developing NMSC and even melanoma5,36,77,78.

Main drugs causing photosensitivity
The catalog of topical and systemic drugs inducing
photosensitivity is large and constantly increasing and
is not restricted to particular pharmacologic families.
Photosensitivity is reported mainly with NSAIDs, antimicrobials (tetracyclines, fluoroquinolones, sulphonamides), psychotropic, cardiovascular, and anticancer drugs (Table 3).

Nonsteroidal Anti-Inflammatory Drugs
NSAIDs cause photosensitivity when used topically
and also after systemic use. Arylpropionic derivatives
(benoxaprofen, carprofen, naproxen, suprofen, tiaprofenic acid, ketoprofen, and ibuprofen) have been frequently associated with phototoxicity, with tiaprofenic
acid at 5% pet inducing phototoxic reactions in more
than half of photopatch tested patients79. Other NSAIDs
from this group have been reported to cause photoallergy, occasionally (carprofen and naproxen) or frequently (ketoprofen). Oral naproxen has been associated
with photo-distributed erythema multiforme or lichenoid
like-lesions, suggesting photoallergy80, but also with
pseudoporphyria81. Ketoprofen is the main cause of
photoallergic contact dermatitis, although it seldom
causes systemic photosensitivity probably due to the
low levels reached in the skin after systemic use82.
Ketoprofen used in gel or patches to relieve musculoskeletal pain has caused severe photoallergic reactions83, often with edema, bullae or erythema
multiform-like lesions, extending well beyond the area
of application84. Reactions may recur on sun exposure
with no further drug application, as ketoprofen persists
in the epidermis at least for 17 days after application84 and in contaminated objects, namely in clothing
after machine washing28.
Photoallergy from piroxicam, frequent 20–30 years
ago85,86, occurs in individuals with previous contact
allergy to thiomersal87, more precisely to its most frequent sensitizing moiety, thiosalicylic acid88. Actually,
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upon UVA irradiation, piroxicam decomposes and gives
rise to a photoproduct, which is structurally similar to
thiosalicylic acid and responsible for photoallergy88.
Photosensitivity from piroxicam usually occurs
within 24–48 h after the first drug intake and presents
as an acute eczema involving diffusely the whole face
or as scattered erythematous papules and vesicles
on the face and dorsum of the hands and
dyshidrosis86.
Topical diclofenac, used for the treatment of actinic
keratosis, has caused allergic and photoallergic contact
dermatitis89, sometimes with cross-reactions to
aceclofenac90.

Antimicrobials
Oral tetracyclines, doxycycline, and particularly
demeclocycline are highly phototoxic and can induce
exaggerated sunburn, photo-onycholysis, and pseudoporphyria62. Minocycline, though less phototoxic, can
also induce a bluish persistent pigmentation and has
caused photo-onycholysis (Fig. 3), like lymecycline91.
Nalidixic acid has caused phototoxicity presenting
often as pseudoporphyria92 and the fluoroquinolones
with a halogen at C-8 (fleroxacin, lomefloxacin, sparfloxacin, pefloxacin) also induce frequent phototoxic
reactions (4–15% of treated patients), whereas this
adverse reaction is less frequent with ciprofloxacin, norfloxacin, ofloxacin, and enoxacin91. Hyperpigmentation
can occur after lomefloxacine93 and ciprofloxacin have
caused pseudoporphyria46, purpura on photoexposed
areas71 and photo-induced Stevens–Johnson
syndrome44.
Sulfonamides, sulfa-drug analogs (thiazide diuretics,
hypoglycemic sulfonylureas, and celecoxib), and dapsone (diaminodiphenylsulfone) have caused photosensitivity within the spectrum of UVB and UVA5,62. This
adverse effect is not so frequent with cotrimoxazole,
but trimethoprim has also been implicated94.
On rare occasions, other antibiotics have been
considered the culprits in photosensitivity, namely
the antituberculous drugs isoniazid and pyrazinamide 5, and β-lactams ceftazidime and cefotaxime,
the latter responsible for telangiectasia on
sun-exposed areas70.
The antifungal griseofulvin can cause an exaggerated sunburn-like reaction and aggravate LE95, and
terbinafine can also induce subacute LE in patients with
anti-Ro antibodies and Rowell syndrome with
photo-distribution of skin lesions8.
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more than a quarter of patients involved in controlled
clinical trials100.
The old antimalarials quinine and quinidine have
frequently caused photoallergic and phototoxic reactions101. Chloroquine and hydroxychloroquine, mostly
used in dermatology to prevent photosensitivity in
cutaneous LE and polymorphic light eruption, paradoxically also cause photosensitivity102 and a similar reaction has also been described with the combination of
atovaquone and proguanil used in malaria
prophylaxis103.

Psychotropic drugs

Figure 5. Photosensitivity from fenofibrate.

Among triazole antifungals, itraconazole has seldom
been associated with photosensitivity5, but phototoxicity affects more than 40% of patients treated with
voriconazole longer than 4–6 months, particularly children73. Cutaneous reactions are dependent on broad
UVA, extend to the visible solar spectrum96, and include
burning sensation immediately after sun exposure, sunburn like reaction, cheilitis, erosions of the lower lip
(Fig. 3), and pseudoporphyria47. On relative short exposures (1–2 years), patients develop accelerated photoaging with solar lentigines and actinic keratosis that
soon progress to multifocal invasive squamous cell carcinoma9 or melanoma10. The immunosuppressed state
of most patients on long-term voriconazole may
enhance cutaneous carcinogenesis, but skin cancers
related with voriconazole are distinct and more aggressive than those described in organ-transplanted or
other immunosuppressed patients97.
Antivirals used for human immunodeficiency virus
(HIV) or HCV infection have been associated with photosensitivity confirmed by photopatch or photoprovocation tests5. Efavirenz induced mostly photo-distributed
papulosquamous annular lesions within a few days or
weeks of treatment98 tenofovir induced a severe
photo-distributed reaction with further generalization
interpreted as a photoallergy99 and the combination of
faldaprevir and deleobuvir caused photosensitivity in

Phenothiazines used systemically as antipsychotics
(chlorpromazine, thioridazine, and flupenthixol) are typically phototoxic and cause sunburn, bullous and
lichenoid eruptions, and photo-distributed slate-gray
hyperpigmentation on the long term5. Olanzapine has
caused several cases of photosensitivity53,72, as well
clozapine, haloperidol, and riperidone5.
Photoallergy occurs frequently after contact with phenothiazines, namely with creams containing promethazine or isothipendyl chlorhydrate used as topical
antipruritics85 chlorproethazine cream used for muscle
pain104 or chlorpromazine manipulated by caregivers105.
Among antidepressants, tricyclic drugs imipramine
and clomipramine, as well as the newer selective serotonin reuptake inhibitors, fluoxetine, paroxetine, fluvoxamine, venlafaxine, and sertraline, have been proven
as occasional causes of photosensitivity, similar to the
anxiolytics alprazolam and chlordiazepoxide5.

Cardiovascular drugs
Soon after its introduction in the market, the diuretic
hydrochlorothiazide was recognized as a cause of photosensitivity, often proven by positive photopatch tests.
Exaggerated sunburn, photo-distributed eczema,
lichenoid reactions, dyschromia, persistent photosensitivity106 and more recently increase of actinic keratosis
and NMSC have been related with its wide use76.
The antiarrhythmic amiodarone frequently causes
phototoxicity (7–50% of patients) presenting as
burning/tingling sensation on sun-exposure, followed
by erythema, eczema and a bluish-gray hyperpigmentation in sun-exposed areas due to the dermal accumulation of drug metabolites107.
Other cardiovascular drugs have been associated with
photo-induced reactions, like amlodipine and nifedipine
(telangiectasia)108,109, diltiazem (lichenoid reaction with
111
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Table 3. Main drugs causing photosensitivity
1. Nonsteroidal anti-inflammatory drugs (NSAIDs)
Arylpropionic acids:
Ketoprofen*,‡, tiaprofenic acid†, suprofen
Naproxen¶, ibuprofen, ibuproxam, carprofen‡
Piroxicam*,‡, etofenamate*,‡
Benzydamine‡
Celecoxib¶, diclofenac‡
2. Antimicrobials (antibiotics, antifungals, antivirals, antimalarials)
Tetracyclines† (doxycycline, minocycline, limecycline)
Fluoroquinolones** (lomefloxacin†, ciprofloxacin*)
Sulphonamides (sulfamethoxazole, dapsone)
Isoniazid/pyrazinamide
Voriconazole†,**, itraconazole, terbinafine
Efavirenz, tenofovir, faldaprevir
Quinine, chloroquine, hydroxychloroquine
3. Psychotropic and related drugs
Phenotiazines (chlorpromazine‡, thioridazine)
Promethazine*,‡, chlorproethazine*,‡
Imipramine, clomipramine
Serotonin reuptake inhibitors
4. Cardiovascular drugs
Amiodarone†, quinidine
Hydrochlorothiazide*,**, furosemide, torsemide
Calcium-channel blockers (amlodipine, nifedipine)
5. Anticancer drugs
Classical chemotherapy
Methotrexate, 6-mercaptopurine, azathioprine, 5-FU
Placlitaxel and taxanes
Dacarbazine, vinblastine
Targeted therapies
Vemurafenib**
Imatinib¶, sunitinib¶
Erlotinib, vandetanib, pazopanib
Brigatinib
6. Miscellaneous drugs
Psoralens**
Fenofibrate*, simvastatin, atorvastatin
Sulfonylureas, sitagliptin, metformin
Flutamide, finasteride
Pirfenidone
Porphyrin analogs for photodynamic therapy
Retinoids (isotretinoin)
7. Plants (used as drugs) †
Hypericum perforatum (St John’s wort)
Ruta graveolans (common rue)‡
Kava extracts
*Mainly

photoallergic.
phototoxic.
also from topical exposure or airborne exposure, mainly in occupational settings.
¶Often associated with porphyria cutanea tarda.
**An increase of actinic keratosis, NMSC and, occasionally, melanoma have been related with these drugs.
†Mainly
‡Often
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hyperpigmentation)110, furosemide/torsemide (pseudoporphyria, subacute LE, photo-onycholysis) and, very
occasionally, angiotensin conversing enzyme inhibitors
(lisinopril, enalapril, and ramipril), candesartan and the
β-blockers atenolol and bisoprolol4.

Anticancer drugs
Many classical anticancer drugs and particularly new
targeted therapies have been increasingly associated
with photo-induced cutaneous lesions38. Examples of
classical drugs include the antimetabolites, methotrexate (sunburn recall reaction), 5-fluoruracil and related
capecitabine and tegafur (sunburn, lichenoid and
eczematous reactions, hyperpigmentation), 6-mercapto-purine and azathioprine (pellagra-like reactions and
photocarcinogenesis)4, dacarbazine5, paclitaxel and
other taxanes (erythema multiforme, photo-onycholysis, drug-induced LE)111 and vinblastine5.
Among new targeted therapies, photosensitivity has
been described with imatinib (several cases of pseudoporphyria)51, sunitinib (pseudoporphyria)112, brigatinib
(sunburn like reaction)39, erlotinib113 (also with acne-like
reactions predominating in sun-exposed areas), crisotinib5, pazopanib (phototoxicity and hyperpigmentation)114, vandetanib (phototoxic and several photoallergic
reactions with erythema multiforme-like aspects, confirmed by photopatch tests)61,114, and, particularly, with
vemurafenib. When used as a single therapy in metastatic melanoma up to two thirds of patients develop
vemurafenib photosensitivity in the spectrum of UVA
presenting as immediate burning and painful sensation
and a sharply demarcated erythema and edema that
appear still during UV irradiation, resembling solar urticaria, but erythema and edema persist for a few days77.

Other drugs
Despite its recognized phototoxic potential, the anti-fibrotic agent pirfenidone was released for the treatment
of interstitial lung disease and has caused phototoxic
reactions with photoleukomelanoderma115 and photoallergy with lichenoid reactions and positive photopatch
or photoprovocation tests11 6.
Fenofibrate can cause photoallergy with lichenoid
and eczematous reactions (Fig. 5) due to its benzophenone structure and often exhibits cross-reactions with
ketoprofen117. Statins, both simvastatin and atorvastatin, have also induced photosensitivity with reduced
sensitivity to UVA4.

Retinoids, namely isotretinoin increases UV sensitivity, and very occasionally photosensitivity has been
described with antidiabetics (glibenclamide and sitagliptin), the anticonvulsant carbamazepine4, flutamide118, and finasteride50 and even with amoxicillin119.
Therefore, all suspected drugs have to be considered
and photopatch or photoprovocation tests should be
performed to establish a correct diagnosis.
Moreover, photosensitivity can be due to “folk” medicines, mostly based on plant extracts rich in furocoumarins, like “home-made” infusions of St. John’s wort
(Hypericum perforatum L.) used to treat depression120 or
Ruta graveolans infusions applied topically to relieve
pain in fibromyalgia121.

Diagnostic Procedures in Drug
Photosensitivity
In suspected drug photosensitivity, it is very important to question the onset of drug use and the relation
with sun exposure, with a particular emphasis into the
amount and type of sun light received, including through
a window glass which allows permeation of UVA mostly
involved in drug photosensitivity. In typical cases of
photosensitivity after exposure to a known photosensitizer and resolution on drug withdrawal, no additional
tests are required.
Photopatch tests are indicated mainly for confirming
the etiology of photoallergic contact dermatitis, but they
can also be useful in the study of systemic drug photosensitivity122. For this procedure, allergens in patch
test chambers are applied in duplicate on the back,
followed by skin irradiation of one of the sets of allergens at day 1 or day 2 with 5 J/cm2 of UVA, whereas
the other set is shielded from light. Readings should be
performed immediately after irradiation and also
48 and/or 72 h thereafter, comparing the irradiated vs.
non-irradiated area of the back. Positive reactions both
in the irradiated and non-irradiated sites mean contact
allergy, that may be photoaggravated if the reaction is
1+ more in the irradiated site. A photopatch test is positive when erythema and papules covering the whole
test area are observed only in the irradiated side123,124.
If the reaction is mainly erythema and edema, without
pruritus, exclusively limited to the test chamber area,
with very sharp limits, begins shortly after irradiation,
reaches its highest intensity by 24 h and regresses
by 48/72 h (decrescendo reaction) with hyperpigmentation, it suggests a phototoxic reaction. A pruritic erythema with vesicles, diffuse limits extending beyond the
113
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chamber limit, increasing in intensity until 48/72 h after
irradiation (crescendo reaction), suggests photoallergy125. Often these patterns are not so typical and the
difficulties previously referred in the interpretation of
clinical cases also occur in the interpretation of the
photopatch tests.
The recommended European baseline photopatch
test series includes many topical and systemic drugs,
namely ketoprofen, etofenamate, piroxicam, benzydamine, and also piketoprofen, dexketoprofen, ibuprofen, diclofenac, fenofibrate, and chlorpromazine in the
extended series89. In the absence of standardized commercial allergens, which are really few for the study of
systemic drug photosensitivity, drugs can be photopatch
tested after the powder of the commercial drug is incorporated in petrolatum or in water, as recommended for
the study of other non-immediate cutaneous drug eruptions. Photopatch tests are often positive in photoallergy
to piroxicam86, ketoprofen126, fenofibrate117, and also
occasionally with hydrochlorothiazide106, lomefloxacin15,
pirfenidone116, and vandetanib61.
Photoprovocation is also helpful to confirm the culprit
in systemic drug photosensitivity4. For photoprovocation small areas of the back/buttocks are irradiated with
increasing UV doses and, if possible, different
UV-wavelengths. Readings are performed immediately
or within 24/72 h. Reaction to very low UV doses for
the phototype or a significant difference in the minimal
erythema dose (after UVA or UVB irradiation) between
phototests performed while the patient is exposed to
the drug or after its withdrawal is considered positive.
Photoprovocation using a monochromator allows
identification of the precise UV-wavelength responsible
for the photosensitivity in order to avoid it in future drug
exposures.
With highly phototoxic drugs, both photopatch and
photoprovocation tests can be positive in the majority
of tested individuals, therefore, they are not particularly
useful for confirming the etiology of a phototoxic reaction, but they can disclose a hidden photoallergy.

Conclusions
Phototoxic, photoallergic, and overlapping photosensitive reactions are still a frequent problem. They
have highly polymorphic clinical presentations with
different time courses concerning exposure to the
drug and to the sun, and therefore the diagnosis can
be difficult. Main culprits depend on geographic areas
and over time, mostly related to prescription habits.
The dermatologist must be highly alert to search for
114

a possible involvement of a drug in a photosensitive
patient and try to confirm its contribution to photosensitivity. A correct questionnaire should be conducted,
and although not so important in phototoxic cases,
complementary tests including photopatch and photoprovocation tests may contribute to the final etiologic
diagnosis. This is important in order to allow an adequate patient advice concerning further eviction of the
photosensitizer and related chemicals, which, apart
from acute symptoms, are being increasingly associated with accelerated photoaging and enhancement
of skin cancers.

What does this study add?
Clinical manifestations of drug phototosensitivity are
polymporphic and, apart from exaggerated sunburn
and acute eczema, can also present as erythema multiforme, pseudoporphyria, photo-onycholysis, dyschromia, lichenoid reaction, telangiectasia or purpura on
sun-exposed areas and subacute LE or enhance photoaging and risk of NMSC (or melanoma).
•

•

Main topical drugs causing photosensitivity
are the NSAIDs, particularly ketoprofen
and systemic drugs also include NSAIDs,
fluoroquinolones, tetracyclines, thiazides,
and phenothiazines, but a few new drugs
have been described as culprits.
Photopatch testing, indicated mainly for the
study of photoallergic contact dermatitis,
can also be useful in systemic drug
photosensitivity.
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Abstract
Necrotizing fasciitis integrates a series of necrotizing soft tissue infections. Type II necrotizing fasciitis (NF) is due to an infection by group A Streptococcus, which can be associated with Staphylococcus aureus, and may evolve to toxic shock syndrome,
with high morbidity and mortality negatively influenced by delay in diagnosis and institution of appropriate surgical therapy. At
an early stage, the clinical presentation may not be explicit; therefore, a high index of suspicion is essential in order to diagnose, initiate antibiotic therapy and, most importantly, perform surgical debridement in a timely manner, which is crucial for
optimizing the patient’s prognosis. The purpose of this article is to execute a narrative review about type II NF, namely in terms
of its clinical manifestations, diagnostic and therapeutic approach, through the analysis of recent information on the subject.
Keywords: Necrotizing fasciitis. Necrotizing soft tissue infections. Streptococcal toxic shock syndrome.

Resumo
A fasceíte necrotizante integra um conjunto de infeções necrotizantes da pele e tecidos moles. A fasceíte Necrotizante (FN)
do tipo II surge devido a infeção por Streptococcus do grupo A, que pode associar-se a Staphylococcus aureus, e pode
evoluir para síndrome do choque tóxico, com elevada morbimortalidade influenciada negativamente pelo atraso no diagnóstico
e instituição de terapêutica cirúrgica adequada. Numa fase inicial, a apresentação clínica pode não ser explícita e, por isso,
é essencial um elevado índice de suspeição, de modo a diagnosticar, iniciar a terapêutica antibiótica e, principalmente, efetuar
um desbridamento cirúrgico em tempo útil, fulcral para a otimização do prognóstico do doente.
O propósito deste artigo é efetuar uma revisão narrativa acerca da FN do tipo II, nomeadamente quanto às suas manifestações clínicas, abordagem diagnóstica e terapêutica, através da análise de informação recente relativa à temática.
Palavras-chave: Fasceíte necrotizante. Infeções necrotizantes da pele e tecidos moles. Síndrome do choque tóxico estreptocócico.
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Introduction
Necrotizing fasciitis (NF) is part of a group of necrotizing soft tissue infections. It is a serious disease with
fulminant evolution that appears as a vast necrosis of
the subcutaneous tissue and superficial fascia.
Necrotizing soft tissue infections can be classified
according to the microorganism(s) at its origin. Type I
is a polymicrobial infection in which the agents involved
act synergistically for its development. Type II occurs
due to group A Streptococcus (GAS), whether or not
associated with methicillin-resistant Staphylococcus
aureus (MRSA), and can progress to toxic shock syndrome (TSS). Type III appears in the context of infections by bacilli (e.g., Clostridium, Vibrium spp.) and type
IV occurs due to a fungal infection (e.g., Zygomycetes,
Candida spp.). It can also be categorized according to
the depth of infection into necrotizing cellulitis (dermis
and subcutaneous tissue), NF (fascial component) and
necrotizing myositis (muscle), and according to its anatomical location, being named Fournier’s gangrene
(Fig. 1) when it happens in the perineal region and
Ludwig’s angina when it takes place in the submandibular space1-9.
At an early stage, it is difficult to differentiate NF from
other skin and soft tissue infections and the basis for
diagnosis is a high index of suspicion. Given its rapid
evolution and the difficulty in establishing a timely diagnosis, there are high rates of morbidity and mortality.
The severity and complexity of this disease are undeniable. In an early stage of presentation, it may mimic
less severe infections, such as erysipelas, and therefore this article aims to draw attention to this dermatological emergency, that is often underdiagnosed or
even unrecognized by clinicians, in order to optimize
the early institution of aggressive and appropriate surgical debridement, and thus improve the prognosis of
patients with NF.
We performed a narrative review about type II FN,
informing about its clinical manifestations, diagnostic
and therapeutic approach, by analyzing recent and relevant scientific articles related to the topic.

Epidemiology
Necrotizing soft tissue infections are rare diseases,
with NF being its most common form with an incidence
of 0.3–15 cases per 100,000 inhabitants3. Despite
advances in research practices, both on diagnosis and
also on treatment, NF is associated with a mortality rate
around 25–35% of cases and an amputation rate

between 15 and 30%3,10. Mortality is even more pronounced in those who develop TSS or septic shock.
Necrotizing skin and soft tissue infections are more
prevalent in males2,4,7. There are certain predisposing
factors for the development of type II NF, such as
non-penetrating trauma (contusion or muscle strain)
and penetrating trauma (chickenpox lesions, insect
bites, or intravenous drug use). It is usually diagnosed
in citizens without comorbidities belonging to any age
group2,5,7.

Microbiology and Pathophysiology
Type II NF is a monomicrobial infection that most
commonly occurs due to GAS but may also be associated with MRSA infection.
The GAS has a diversity of virulence factors that
potentiate tissue necrosis. These are the M protein, the
most virulent of which are M-1 and M-3, streptolysins
S and O, streptokinase, exotoxins A, B, and C, superantigens and hyaluronidase4,6.
Type II NF can occur with or without a port of entry.
When the infection arises with a clearly identified portal
of entry, infiltration of the organism or spores into the
soft tissue is facilitated. Bacteria proliferate and release
exotoxins that promote inflammation. These toxins
induce the formation of platelet and leukocyte aggregates that at first occlude small capillaries, leading to
edema and erythema, and subsequently larger venules
and arterioles with consequent ischaemic tissue necrosis. When the disease occurs without an identified portal of entry, blood vessels cause the influx of leukocytes
and myocyte progenitor cells, and the latter enhances
the expression of vimentin on their cell surface and
promote chemotaxis of GAS, which will proliferate in
the tissues and produce exotoxins, following the cascade of events described previously1,3,5.

Clinical Presentation
In an early stage, the clinical presentation of type II
NF may not be very evident, and patients may even be
oligosymptomatic or asymptomatic, since the infection
starts in the deeper layers of the skin, leaving its surface apparently normal, which makes its diagnosis at
an early stage of presentation particularly challenging.
This leads to delays in diagnosis, as well as in the
implementation of adequate therapy, which reflects the
significant morbidity and mortality associated with it.
It is possible to characterize the signs and symptoms
of type II NF as early or late and localized or systemic.
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Figure 1. Fournier’s gangrene with necrotic areas on the scrotum.

Intense increasing pain disproportionate to the clinical
presentation may be the first symptom to occur (in
about 72% of cases)2,3,5,7,11. However, if the patient
takes painkillers, it may be masked, further delaying the
diagnostic process. Initially, patients present with
edema beyond the margins of erythema (Fig. 2), allodynia, fever, and tachycardia. As the infection progresses, late signs and symptoms, which are also the
most severe, begin to manifest. These include dark,
violaceous skin discoloration (Fig. 3), hemorrhagic
blisters (Fig. 3), ulceration, necrosis, discharge of
brownish fluid compared in the literature to “dishwater,”
especially after surgical debridement of the affected
areas, hypoesthesia, sepsis, multi-organ failure, shock
and death1-3,5,10. A meta-analysis published in 201812,
aiming to report on the presence of fever, hemorrhagic
blisters, and hypotension in the diagnostic acuity of
necrotizing skin and soft tissue infections, concluded
that these three clinical findings have a low sensitivity
to identify them with fever, hemorrhagic blisters and
hypotension being present on 46%, 25.2%, and 21%,
respectively. Therefore, their absence at clinical presentation is not sufficient to exclude the disease.
Evolution to TSS occurs in about 47% of cases13. To
define this syndrome it is necessary to isolate the GAS,
there must be hypotension (in the adult, a systolic pressure ≤90 mmHg and in the child, a systolic pressure
less than or equal to the 5th percentile for that age) and
there must be two or more features of multiorgan failure: renal involvement, coagulopathy (platelet count
120

Figure 2. Progressing edema beyond the margins of
erythema.

< 100,000 × 109 /L or presence or disseminated intravascular coagulation), liver involvement with elevated
transaminases or bilirubin, acute respiratory distress
syndrome, the presence of an erythematous macular
rash, which may or may not be desquamative, and the
presence of necrosis13-15. Patients with type II NF who
develop TSS obviously have an even higher mortality
rate (over 25% in the first 24 h and 34% in the first
week). Therefore, the development of TSS is a predictor of poor prognosis7,16,17.

Diagnosis
Early diagnosis and treatment of NF are the cornerstones for optimizing the prognosis of the affected
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A

B

C
Figure 3. Late signs of type II NF: A: hemorrhagic blisters; B and C: violaceous discoloration in “geographical map”
and formation of hemorrhagic blisters.

individual. The first one relies mainly on clinical presentation1,4,18, but in early stages of the disease, it may not
be clear. Thus, the existence of complementary diagnostic tests that allow its initial recognition would be the
key to overcome this difficulty.
Nevertheless, in case of a high suspicion of type II
NF, no complementary diagnostic exams should delay
surgical debridement, which is essential for the patient’s
survival1,3.

inserted up to the deep fascia. Lack or minimal resistance of the fascia to dissection by the finger, absence
of bleeding and the presence of brownish fluid with a
foul smell, compared to “dishwater” or necrotic tissue
at the time of incision indicate a positive finger sweep
test and the presence of a necrotizing soft tissue
infection1,18.

Finger sweep test

Triple diagnosis should be performed in early stages
of disease evolution when the degree of suspicion for
NF is still low (assuming the patient’s hemodynamic
stability and time to perform it), or, in more advanced
stages of the disease, if the delay from performing this
technique does not compromise the beginning of the
patient’s surgical treatment. It includes an incisional
biopsy, analysis of fresh tissue after frozen sections,
and gram staining1,8.

The simplest test, which can be performed at the
patient’s bedside and can confirm the presence of NF
is the finger sweep test, which consists of a small surgical exploration of a suspected site of infection.
The finger sweep test is a simple technique done
under local anesthetic. An incision of about 2 cm is
made in the skin where the gloved index finger is

Triple diagnosis
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The incisional biopsy is performed at the site of greatest suspicion of infection1,8. The tissue obtained is processed in order to obtain frozen sections that are
stained by gram staining, which will identify the presence of bacteria in the tissue sample collected5,8.
The triple diagnosis is a fast-performing procedure
and an excellent resource to diagnose NF. However, in
practical terms, it may not be applicable, as not all
hospital centers have access to a cryostat, which is
indispensable for the freezing process. Also, the anatomopathologist is not always urgently available, and he
is required for performing this procedure and interpretation of the results. This would delay not only the
diagnosis, but also the surgical debridement1,2.

Surgical exploration, biopsy and cultures
When the suspicion of NF is high, surgical exploration remains the gold standard and should not be postponed in favor of further examinations.
Surgical debridement is performed immediately if
macroscopic changes compatible with NF are seen or
in the presence of a positive finger sweep test8. If macroscopic findings indicative of NF are not seen, intraoperative deep tissue biopsies are taken for diagnostic
confirmation. A rapid frozen section analysis can be
performed, depending on its availability.
In either case, biopsied tissue is sent for cultures and
gram staining to identify the responsible infectious
agent, which is crucial for future therapeutic adjustment8.

Imaging studies
When the clinical presentation of a patient raises
doubts regarding the diagnosis, imaging studies can
provide clues that allow the diagnostic hypotheses to
be narrowed. However, if the suspicion of NF is high,
surgical exploration is a priority and should not be
postponed1,3,6,12.
Ultrasound is an advantageous complementary diagnostic tool because it is rapid and inexpensive, and it
can be performed in the emergency department setting, at the patient’s bedside and in individuals who are
hemodynamically unstable. In addition, it provides
information to help distinguish between simple and
necrotizing soft tissue infections1, but in early stages of
presentation it may not show obvious changes. Findings
congruent with type II NF are the thickening of the subcutaneous tissue and the appearance of hypoechogenic areas corresponding to fluid accumulation along
the deep fascia1,19,20. Increased echogenicity of fat may
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also be visible, however, this can also be seen in
cellulitis21.
Plain radiography, despite being an easily performed
and quickly accessible imaging modality, should not be
used as a resource to exclude any type of NF, given
its low sensitivity for the detection of necrotizing soft
tissue infections12. Moreover, the main radiological finding is the presence of gas in the tissues, which does
not occur in NF by GAS1-5,12.
Regarding computed tomography (CT), the indicative
signs of type II NF are the presence of edema along
the fascia as well as its thickening. Absence of enhancement of the fascia suggests necrosis of the affected
tissue1,3,5,12. Magnetic resonance imaging (MRI) has
been considered the best complementary imaging
method for early recognition of NF, showing superior
results when compared with CT1,3,8,12,18. However, the
use of CT scan and MRI for diagnosing NF may delay
surgical intervention, since they are not always available in a timely manner, take time to be performed and
MRI is not done urgently, so they should not be used
for this purpose when the index of suspicion is
high1,3,8,12,22.

LRINEC (Laboratory Risk Indicator for
Necrotizing Fasciitis) score
The laboratory risk indicator for necrotizing fasciitis
(LRINEC) score (Table 1) was established in 2004 by
Wong et al.18 to facilitate the distinction between NF
and other skin and soft tissue infections using laboratory tests routinely performed during the initial evaluation of these diseases. This index stratifies patients in
low, moderate, and high risk of developing NF, which
allows a timely diagnosis of those most likely to develop
the infection and, consequently, the institution of a therapy at the correct time. They concluded that this tool
allows differentiating necrotizing from non-necrotizing
infections, even in early stages of the disease, with a
positive predictive value of 92% and a negative predictive value of 96%.
Nevertheless, Wong et al.18 state that if there is a high
clinical suspicion, surgical debridement should not be
delayed despite the LRINEC score.
Later studies show dichotomous results regarding
the application of this index.
Among the articles analyzed in this narrative review
regarding the diagnostic acuity of the LRINEC score,
three of them approved its use4,23 24. One of these concluded that, in symptomatic patients over a period of
more than 8 h, it was possible to increase its sensitivity
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Table 1. LRINEC (laboratory risk indicator for necrotizing
fasciitis) score
Laboratory Data

Recommendation

Therapeutic regimen

Route of
administration

1st line

Vancomycin (25 →
15 mg/kg Q12 h) +
Piperacillin-tazobactam
(4.5 g Q6 h) +
Clindamycin (300–600 mg
Q8 h) or Linezolid
(600 mg Q12 h) +
Piperacillin-tazobactam
(4.5 g Q6 h)

Intravenous

If allergy to
penicillin or
cephalosporin

Vancomycin (25 →
15 mg/kg Q12 h) +
Aztreonam (2 g Q8 h) +
Metronidazole (500 mg
Q6 h) + Clindamycin
(300–600 mg Q8 h)

Intravenous

If allergy to
vancomycin

Daptomycin (4–6 mg/kg
Q24 h) + Piperacillintazobactam (4.5 g Q6 h) +
Clindamycin (300–600 mg
Q8 h)

Intravenous

Score

C-Reactive protein (mg/L)
< 150

0

≥ 150
Total white cell count

Table 2. Early empiric broad spectrum antibiotic therapy

4
(/mm3

)

< 15

0

15–25

1

> 25

2

Haemoglobin (g/dL)
> 13,5

0

11–13.5

1

< 11

2

Sodium (mEq/L)
≥ 135

0

< 135

2

Data from Sartelli et al.1 and Cocanour et al.2.

Creatinine (mg/dL)
≤ 1.6

0

> 1.6

2

Glucose (mg/dL)
≤ 180

0

> 180

1

Total score: ≤5 points means a low risk of developing NF; 6–7 indicates a moderate
risk of developing NF; ≥8 translates to a high risk of developing NF. Data adapted
from Wong et al.18 and Medeiros Gomes et al.4.

by decreasing the cut-off of 6, initially proposed by
Wong et al.,18 to 423. Medeiros Gomes et al.4 assessed
the discriminatory ability of the LRINEC index between
complicated skin and soft tissue infections and necrotizing infections. They applied it to 282 patients, obtaining a sensitivity of 92.8%, a specificity of 31.3%, a
positive predictive value of 13.4% and a negative predictive value of 99.5%.
Other studies have documented antagonistic results,
concluding that, when used alone, the LRINEC score
is not a good diagnostic tool to exclude NF12,25-27.
Hansen et al.25 found no difference regarding the presence of septic shock and the risk of death within
30 days between patients with a LRINEC score of 6 or
more and less. Neeki et al.27 investigated the reliability
of the LRINEC index when applied in the emergency
room, demonstrating a high false positive rate in
patients with cellulitis and a high number of false negatives in individuals diagnosed with NF.
Given this asymmetry of results, the LRINEC score
should be used with consideration in an adjunctive
manner and not as a diagnostic tool. The patient’s clinic

and the doctor’s judgment are more important than the
total score obtained.

Treatment
In an initial approach, if the skin lesions are visible,
they should be outlined with a skin marker7. Blood samples are taken for blood cultures and laboratory tests
to be included in the LRINEC score. Fluid therapy and
analgesia should be initiated1,2.

Antibiotic therapy
Early empirical antibiotic treatment is an important
adjuvant to surgical debridement. It should be broad,
covering gram positive, gram negative, and anaerobic
agents, empirically assuming the presence of a polymicrobial form of NF, even though clinically, it may
correspond to type II1,3,6,7.
The inclusion of an agent with action against MRSA
is recommended, for example, linezolid, daptomycin, or
vancomycin1,2,6. Vancomycin should not be given to
individuals with renal impairment1. Additionally, a
beta-lactamase inhibitor should be considered, such as
piperacillin-tazobactam and ticarcillin associated with
clavulanic acid, or a carbapenem (e.g., imipenem,
meropenem, and ertapenem)3. Clindamycin or linezolid,
due to their suppressive effects on exotoxin production,
should also be included in the initial therapeutic
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Figure 4. Surgical debridement up to the fascia in two cases of advance necrotizing fasciitis.

regimen, particularly in patients showing evidence of
TSS (Table 2)1-3,6.
Antibiotic therapy needs to be adjusted subsequently
depending on the results of the cultures and the antibiotic sensitivity testing1-3,6,7,23.
Regarding type II NF, the recommended antibiotic
therapy is the association of penicillin G and clindamycin (or linezolid in case of clindamycin resistance)3,7.
The duration of antibiotic therapy should be individualized and only discontinued when the patient
reaches the dispensation of further surgical debridement, when clinically stable and apyretic for more
than 48/72 h1,2.

Surgical approach
The surgical approach in patients with suspected
necrotizing soft tissue infections is profoundly important. It should ideally be performed within the first 12 h
of hospital admission, since, when delayed, it is associated with a higher mortality rate1.
Early and complete surgical debridement plays an
indispensable role for the prognosis of the affected pat
ient1,2,5,6. This includes removal of infected fluids and
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debridement of all necrotic tissue until viable tissue is
seen (Fig. 4)1,2,4.
As reiterated, surgical exploration is also crucial to
obtain intraoperative biopsies. If the triple diagnosis
has not been made prior to surgical exploration,
these biopsies make the diagnosis of NF. Additionally,
they are used to perform cultures and gram staining,
in order to subsequently adjust the antibiotic
therapy 3,5.
After performing complete surgical debridement, surgical wounds should not be closed1,2,6,8.
Between 12 and 24 h after the first debridement, the
patient should be submitted to a surgical re-exploration
to verify the need for a new debridement1-3,5,6. The persistence of necrotic tissue implies its removal. These
re-explorations and serial surgical debridements should
only be discontinued when there is no more necrotic
tissue1,3,5.
Negative pressure therapy should be considered to
enhance the healing phase after completion of surgical
debridement(s)1. It is a technique complementary to
surgical closure that is based on the application of
subatmospheric pressure to the surgical wound, combined or not with the instillation of antimicrobial lavage
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solutions. This procedure promotes faster wound healing and, consequently, early closure, which can be
performed with autologous skin grafts (thin or full thickness)1. Pressure can be continuous or intermittent, the
latter being recommended, as it induces the formation
of granulation tissue to a greater degree compared to
continuous pressure28.
Early initiation of nutritional support is recommended,
taking into account the considerable protein loss and
catabolic state these patients are in2-4.

Intravenous immunoglobulin
Recently, new therapeutic proposals have emerged
for necrotizing skin and soft tissue infections. One of
them is the use of intravenous immunoglobulin as an
adjuvant to the treatment of type II NF. This hypothesis
is based on its capacity to neutralize toxins produced
by GAS2,3,5,6,16,29.
However, its therapeutic efficacy lacks scientific evidence, given the divergent results documented by different authors. Some have shown a decrease in
mortality when using intravenous immunoglobulin as
adjuvant treatment in patients with SGA infection with
TSS1,2,6,16,29-31. On the contrary, other authors concluded that it had no therapeutic advantages1,5,32,33.
Thus, intravenous immunoglobulin, as an adjunctive
treatment to surgical debridement and antibiotic therapy, may show some therapeutic benefit regarding the
prognosis of the patient with type II NF and TSS, and
is not advised for type I and III NF2. The recommended
daily dose is 0.5–1 g/kg for 5 days2.

Hyperbaric oxygen therapy
Hyperbaric oxygen therapy was also presented as an
adjuvant option for the treatment of necrotizing infections of the skin and soft tissues. Its use may only be
considered in cases of type I NF and is not recommended for the remaining types1,2.
It is important to stress that the use of these new
therapeutic modalities should not compromise early
surgical debridement, as well as the initiation of antibiotic therapy, which are essential for the survival of
patients with necrotizing skin and soft tissue
infections1,5.

Conclusion
Although NF is an infrequent disease, it is associated
with high rates of morbidity and mortality and,

therefore, it is extremely important that the physician
knows how to recognize it and act correctly3,10.
Type II NF arises due to infection by GAS, associated
or not with MRSA, and can evolve to TSS. It is usually
diagnosed in individuals of any age group without associated comorbidities2,5,7.
Initially, the clinical features of NF may not be evident, and patients may even be asymptomatic. This
translates into a difficulty in establishing a diagnosis at
an early stage of the disease. Progression to TSS
occurs in around 47% of cases and is associated with
a worse prognosis7,13.
The diagnosis relies mainly on the patient’s clinical
condition1,4,18. However, given its ambiguity in early
stages, there are complementary diagnostic methods
that help establish an early diagnosis. These include
triple diagnosis, the finger sweep test and surgical
exploration with biopsies for subsequent culture and
gram staining1,8. Imaging exams, such as CT and MRI,
may provide clues that help establish the diagnosis of
NF, but when suspicion is high, they should not defer
surgical exploration1,3,6,12,22.
Empirical antibiotic therapy and, especially, early and
complete surgical debridement are the mainstays of NF
treatment. Antibiotic therapy should be adjusted according to the agent(s) isolated, and for type II NF the combination of penicillin G and clindamycin is recommen
ded1-3,6,7,23. Surgical treatment should begin within the
first 12 h of hospital admission1. Around 12–24 h after
the initial debridement, the patient should be submitted
to a new surgical exploration and this cycle of re-explorations may only be discontinued when the absence
of necrotic tissue is confirmed1-3,5,6.
To improve the prognosis of the patient with type II
NF, it is fundamental that the doctor has a high index
of suspicion in order to make the diagnosis and institute
the correct therapy in a timely manner.

What does this study add?
This study compiles the most recent information
regarding type II NF regarding epidemiology, microbiology, pathophysiology, clinical presentation, diagnosis,
and treatment in order to allow an early diagnosis, as
well as the institution of an adequate therapy, which are
crucial for patient survival, by any physician facing this
type of infection. Thus, by facilitating the early recognition of type II NF, it is possible to reduce the associated morbidity and mortality.
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Abstract
Long-term exposure to immunosuppressive drugs is a significant risk factor for the development of both cancers and infections.
Solid-organ transplant recipients benefit from dermatology follow-up, allowing early diagnosis and treatment of these conditions.
While there is abundant information on the development of cutaneous malignancies in these patients, there is still an underrepresentation in the literature regarding the prevalence, diagnosis, and treatment of cutaneous fungal infections. There is also
more data available on cutaneous manifestations of systemic fungal infections than on superficial infections. Herein, the authors
aim to present a short review of the most frequent primary fungal infections in this population, as well as to share some cases
that presented to our dermatology outpatient clinic for solid organ transplant recipients.
Keywords: Dermatomycoses. Transplant recipients.

Resumo
O aumento de incidência de transplantes de órgão sólido veio permitir um aumento significativo na sobrevivência global e
qualidade de vida destes doentes. No entanto, a terapêutica imunossupressora a que estes estão sujeitos é um fator de risco
importante para o desenvolvimento de eventos adversos cutâneos, como neoplasias e infeções. Assim, estes doentes beneficiam de seguimento na Dermatologia, permitindo diagnóstico e tratamento precoces. Ao contrário do que se verifica relativamente à incidência de neoplasias cutâneas, amplamente estudada nestes doentes, existe uma escassez de estudos na
literatura relativos à prevalência, diagnóstico e tratamento de infeções fúngicas nos mesmos. Neste tema, existe mais informação relativa às manifestações cutâneas de infeções fúngicas sistémicas, do que estudos sobre as infeções primárias
da pele.
Aqui, os autores fazem uma revisão compreensiva das infeções fúngicas cutâneas primárias nos recetores de transplante de
órgão sólido, partilhando alguns casos clínicos da consulta específica de Dermatologia de doentes transplantados.
Palavras-chave: Dermatomicoses. Doentes transplantados.
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Introduction
Solid organ transplant recipients (SOTR) require
chronic immunosuppressive therapy, making them
particularly predisposed to opportunistic skin infections and skin cancer1. Given the significant burden
of cutaneous disease in these patients, their clinical
management team should optimally include dermatologists working in the context of a transplant dermatology clinic. Dermatological care should start
before the organ transplant procedure takes place,
since some features may help in predicting and consequently preventing complications. Follow-up should
be regular as some relevant skin problems are
time-dependent and may occur several years after
transplantation2.
Skin infections may be caused by viral, bacterial, and
fungal organisms and are a major source of morbidity
and mortality in SOTRs3. About 70% of severe skin
infections appear during the first 3 months after transplantation, but they can occur at any time2. The risk
changes according to the treatment schemes and different periods after transplantation have their own characteristic infection pattern3.
Fungi are the most frequent cause of skin infection
in SOTRs, with a cumulative incidence of 50% in
Western countries. Fungal infections develop mainly
during the first 2 years after organ transplantation,
especially in older patients and liver transplant recipients2. There is a large spectrum of diseases, ranging
from superficial (e.g., dermatophytes) to deeper
and more severe infections (with agents such
as Alternaria, Aspergillus, Cryptococcus, and
Histoplasma)2.
It is important for care providers of SOTRs to recognize and appropriately manage fungal cutaneous infections to improve patient outcomes4.
In the literature, there is more data on systemic fungal infection than on superficial fungal infections, which
are mainly of interest to dermatologists3. Herein, we
perform a narrative review of primary cutaneous fungal
infections in SOTR. Disseminated fungal infections are
beyond the scope of this article and will not be
discussed5.

Effect of immunosuppressive drugs
Immune factors that may affect the development of
fungal infection are mainly neutrophil deficiency, abnormal blood count, myeloperoxidase deficiency, dysfunction of T lymphocytes, mononuclear phagocytes, and
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damage to the reticuloendothelial system5. Other
important factors are the pathogenicity of the fungal
cells, their enzymatic activity, the properties of epithelial cells of the skin and mucosae, and the coexistence
of local and systemic factors that cause increased proliferation of saprophytic fungi.
Immunosuppressive drugs used in these patients
have different mechanisms of action. Cyclosporine and
tacrolimus are calcineurin inhibitors and inhibit the production of interleukin-2 (IL-2), leading to impairment of
T cell-mediated cytotoxicity and, indirectly, affecting B
cell growth and antibody production, by suppression of
T cell-derived growth factors necessary for these functions6. Azathioprine is a thiopurine and acts by inhibiting purine synthesis, affecting the activity of T cells and
to a lesser extent B cells, affecting mainly the cells that
are dividing. Glucocorticoids impair the migration of
neutrophils, monocytes, and macrophages and
decrease the activity of cytotoxic T lymphocytes3.
Mycophenolate mofetil is an inhibitor of inosine-50-monophosphate dehydrogenase, a critical enzyme for the
synthesis of the novo guanosine nucleotides, expressed
in activated T and B cells, resulting in lymphocyte inhibition7. Sirolimus and everolimus are mammalian targets of rapamycin (mTOR) inhibitors and disrupt
cytokine signaling that promotes lymphocyte growth
and differentiation.
These immunosuppressors impair cell-mediated
immunity, decrease the number of antigen-presenting
Langerhans cells in the epidermis, and (particularly the
corticosteroids) disrupt the stratum corneum, increasing the susceptibility to fungal infections8-10.
Drug interaction awareness is paramount in the management of fungal infections in SOTR. Cyclosporine
and tacrolimus are known substrates of CYP3A11, while
triazole compounds, such as itraconazole and
Fluconazole, are potent inhibitors of the CYP3A4 enzyme
subfamily, potentially leading to an increase in tacrolimus and cyclosporine blood concentrations. Therefore,
upon initiation of oral azole therapy, these immunosuppressant drug levels must be monitored and adjusted
after consultation with the nephrologist. Reduction of
the dose of the tacrolimus and cyclosporin may be
necessary, to avoid the risk of side effects, particularly
nephrotoxicity12,13.

Cutaneous fungal infections in SOTRs
Fungi can be divided into groups based on their
growth patterns. They generally display one out of two
growth patterns, yeast-like or filamentous. Dimorphic
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Primary Cutaneous fungal infections
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Superficial

Non-inflammatory
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(Alternaria, curvularia, etc.)
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Blastomyces)
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((Trichophyton,
Microsporum,
Epidermophyton)
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Rhizopus and Mucor
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Figure 1. Algorithm showing different fungi causing primary cutaneous infections in solid organ transplanted
recipients. Note that in the non-inflammatory agents group, mild inflammation may occur in some cases.

fungi can exist in two forms: as molds (with septate
hyphae and conidia) in nature and as other forms (usually yeasts) in living tissue. Yeast genera include
Candida, Malassezia, Cryptococcus, and Trichosporon.
Filamentous fungi include Dermatophytes, Aspergillus,
Mucor, Rhizopus, Rhizomucor, Fusarium, and
Dematiaceous Fungi (Curvularia, Alternaria). Dimorphic
fungi include Coccidioides, Histoplasma, and
Blastomyces4.
The authors opted to divide the cutaneous fungal
infections into three groups: (1) “superficial,” (2) “subcutaneous” and (3) “deep” infections, according to the
dept of infection that these organisms most frequently
cause (Fig. 1). It is important to note that in the “deep”
infections subchapter, which includes organisms that
most frequently cause systemic infections which will not
be addressed in this article, as we will focus on primary
cutaneous infections.

Superficial

fungal infections

Superficial mycoses are the most common fungal
infections occurring in SOTRs and the less severe
ones. They usually affect the stratum corneum and skin
appendages, such as the hair and nails2.
We can divide these infections into non-inflammatory,
such as tinea versicolor, tinea nigra, and piedra, and
inflammatory, mostly caused by Dermatophytes and
Candida.

Malassezia
Malassezia furfur is a yeast that colonizes healthy
human skin but is also capable of causing infection4.
Some studies have found Malassezia colonization on
the upper back to occur twice as frequently in SOTRs
compared to healthy controls, while others have not
found a statistically significant difference3,4.
Malassezia infection may lead to the development
of pityriasis versicolor (PV) or pityrosporum folliculitis
(PF) (Fig. 2). PV presents as numerous oval macules,
patches, or plaques with a fine-scale that may be
hypopigmented (due to inhibition of melanin production by dicarboxylic acids that result from the metabolism of skin surface lipids by the yeast) or
hyperpigmented. These lesions are commonly distributed over the chest, back, and upper arms. PF is
associated with sebaceous inflammation owing to
Malassezia furfur converting triglycerides into free
fatty acids14. PF appears as an acneiform pruritic
eruption with erythematous papules and pustules on
the upper back, chest, scalp, neck, and arms.
Patients may also present with a generalized
dermatosis.
Diagnosis of Malassezia infection is usually clinical
but can be confirmed by direct exam (examining skin
scrapings under a microscope with potassium hydroxide [KOH] preparation). A fungal culture is not used
when diagnosing Malassezia spp. as these fungi, due
to their lipid requirement, cannot grow on conventional
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Figure 2. Malassezia folliculitis, with papular and
follicular pruritic lesions on the trunk in a SOTR.

media. A biopsy is reserved for cases with a high
degree of doubt.
Treatment of PF or PV infections involves the use of
topical antifungal creams and shampoos, including imidazoles, ciclopirox, and selenium disulfide. Systemic
azole therapy should be used if there is resistance to
topical treatment or when large areas are involved.
Examples of the latter include fluconazole (200 mg daily
for 5–7 days, 200–300 mg weekly for 2–3 weeks; or
400 mg once) or itraconazole (200 mg daily for 5–7 days)15.
Caution on drug interactions is mandatory. Recurrence
is frequent and maintenance therapy may be of use.

Trichosporonosis
Trichosporon spp. are the yeasts that are ubiquitous
in subtropical warm temperate climates, commonly
found in the soil, water, and human mucosa. Trichosporon
species include T. inkin, T. cutaneum, T.ovoides, and
T. loubier. Even in immunocompetent hosts, they can
proliferate in hair shafts causing white piedra, which refers
to tan or brown nodules on terminal hair shafts distributed
on hair throughout the body, usually sparing the scalp.
T. asahii may cause disseminated infection in the immunosuppressed, particularly in neutropenic patients4.
Treating white piedra involves shaving hair within the
infected region and applying a 2% ketoconazole shampoo daily until the infection is resolved. Persistent
cases of white piedra are managed with 100 mg/day
oral itraconazole in addition to topical therapy4.

Dermatophytes
Dermatophytosis are common cutaneous infections
in SOTRs caused by three genera of filamentous fungi:
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Figure 3. Two lesions of tinea faciei with the typical
active border in a SOTR.

Microsporum, Epidermophyton, and Trichophyton.
These occur in up to 5.6% of SOTR and are transmitted
by other affected individuals or acquired by contact with
the soil or affected animals such as dogs, cats, horses,
birds, or other animals16. Similar to the immunocompetent population, the most common dermatophyte infection in SOTR is Trichophyton rubrum, a predominantly
anthrophilic fungus linked with the development of tinea
cruris, tinea corporis, tinea unguium, and tinea
pedis (Fig. 3).
Dermatophytes metabolize keratin, and their infections are normally limited to keratinized structures, such
as the stratum corneum, hair shafts and nails.
Occasionally, especially in immunocompromised hosts,
the dermatophyte infects the hair follicle and extends
into the deep dermis, forming a granuloma around it,
causing pink or red perifollicular papules, abscesses,
plaques and nodules, in what is called a Majocchi’s
granuloma or nodular granulomatous perifolliculitis.
The lower extremities are more likely to show disease
due to the tendency for trauma and onychomycosis in
that region15. Further dissemination to the internal
organs is exceedingly rare, due to the fungus requirement for keratin17,18.
Tinea capitis is a common dermatophyte infection in
SOTRs that presents with scaly macules or patches
and sometimes alopecia. In the immunocompromised,
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tinea infections tend to be diffuse, non-specific, and
recur frequently4.
Onychomycosis is characterized by nail thickening,
yellowing, and subungual debris. This condition usually
afflicts toenails and is associated with concurrent tinea
pedis infection. In the SOTR population, the involvement of multiple toes or fingernails is common. Proximal
subungual onychomycosis, defined by extending infection from the proximal nail fold to the ventral nail plate
is virtually pathognomonic of immunosuppression19.
It is important to note that dermatophytosis, even in
SOTRs, is a benign infection.
For patients with suspected dermatophytosis, initial
evaluation using a KOH preparation and culture of skin
scrapings is recommended. Superficial infections
should first be managed with a course of topical therapy, with agents such as azoles, allylamines, ciclopirox,
and butenafine20,21. Effective treatment of onychomycosis, tinea capitis, and superficial infections refractory to
topical therapy require systemic antifungal agents. In
Majocchi’s granuloma, the first line of therapy is terbinafine 100 mg daily, which should be continued for
approximately 12 weeks.12,15
As previously explained, drug interactions must also
be taken into account, and tacrolimus and cyclosporine
blood levels must be carefully monitored upon initiation
of oral azole therapy12.

Candida
Candidiasis is a fungal infection caused by yeasts of
the genus Candida, encompassing over 20 species,
the most common of which is C. albicans. Other species include C. tropicalis, and rarely C. krusei, C.
Toluropsis, C. glabrata, C. parapsilosis, and C. pseudotropicalis. These yeasts normally reside in the intestinal
tract and can be found on mucous membranes and the
skin without causing infection, but their overgrowth can
be associated with disease2. Systemic Candida infection is a serious condition that may present with cutaneous findings, but it is beyond the scope of this paper.
Regarding localized infections, oral thrush is the
most common fungal infection in SOTRs within the first
post-transplant year, afflicting up to 64% of transplant
recipients23 (Fig. 4). It presents with thick, curd-like
white papules and plaques upon an erythematous base
that can be removed with rubbing. Oral candidiasis can
also present as angular cheilitis (perlèche) that affects
the corners of the mouth, leading to cracking, fissuring,
and crusting with underlying erythema, and as stomatitis, that presents with a bright, erythematous,

glossy palate. Patients on corticosteroid or antibacterial
therapy, diabetics, and denture users are at increased
risk of oral candidiasis24. In oral infections, clotrimazole
(10 mg five times daily) is superior to nystatin
(100,000 units/ml suspension: 4–6 ml four times daily).
Severe cases can be treated with oral fluconazole
(200 mg on day 1, and then 100–200 mg/day
until 7–14 days after clinical resolution).
Candidiasis of the nail presents as perionychia with
edema and discoloration at the lateral proximal nail
fold, along with occasional pus formation. Superficial
Candida skin infections are treated with topical antifungals such as imidazoles, allylamines, or nystatin25.
Short courses of systemic agents should be used
when topical therapy fails (e.g., fluconazole 50–100 mg
daily for 14 days, fluconazole 150 mg/weekly
for 2–4 weeks or itraconazole 200 mg twice daily for
14 days)15.
Universal prophylaxis for Candida is not routinely
used in renal, heart or lung transplant recipients; however, prophylactic fluconazole therapy is recommended
for 1–2 weeks’ post-transplant in pancreatic transplant
recipients26. Additionally, high-risk liver transplant
recipients on prophylactic liposomal amphotericin-B or
echinocandins for 3–4 weeks’ post-transplant had
reduced rates of invasive candidiasis27.

Subcutaneous

infections

Deeper skin infections involving the dermis and subcutis are less common (1%) but more serious than
superficial infections. Their incidence is higher during
the first months after transplantation, with 65% of infections occurring in the first 2 years after transplant, most
commonly after traumatic inoculation28. The main risk
factor is frequent contact with soil or plants28. This
group encompasses Dematiaceous fungi (brown pigmented) and includes a heterogenous group of diseases such as chromoblastomycosis, mycetoma,
sporotrichosis, and lobomycosis29.

Phaeohyphomycosis
Phaeohyphomycosis include infections with Alternaria
spp, Exophiala spp and Phialophora spp. Patients with
a history of gardening or cutaneous trauma with soil
exposure are particularly prone to Alternaria infection,
although these are typically benign. They most frequently present on the extremities as a subcutaneous
asymptomatic nodule with a central cyst that may evolve
into an abscess. Phaeohyphomycosis due to Alternaria
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Figure 4. Candida infections in SOTRs. A: oral thrush. B: violaceous papulonodules on the face of a patient with
disseminated candidiasis. C: proximal subungual onychomycosis. D: balanitis.

spp. in SOTRs can present as individual or multiple pustules, plaques, papulonodules, and ulcers30 (Fig. 5).
For well-limited lesions surgery alone has been effective. Cryotherapy, laser, and photodynamic therapy
have also been used successfully. Oral antifungals,
mainly azoles, have been widely used as co-adjunctive
therapies in immunocompromised patients as to prevent
dissemination. Multiple subcutaneous nodules should be
treated with systemic antifungal agents, such as itraconazole 400 mg/day or voriconazole 400 mg/day31.

Chromoblastomycosis
Chromoblastomycosis is a relatively rare infection,
that is endemic to particular regions of the world, and
classically presents as an expanding verrucous plaque
on the lower, or occasionally upper extremity, sometimes being difficult to clinically differentiate from squamous cell carcinoma or Kaposi’s sarcoma32.
The diagnosis is confirmed by the culture of biopsy
samples and histopathology. Biopsy of a chromoblastomycosis lesion shows thick-walled spheric spores
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that resemble copper pennies, known as Medlar bodies, which confirm the diagnosis4.
Surgical excision or cryotherapy may be sufficient to
treat this infection, including in SOTRs, but the addition
of systemic therapy with itraconazole (200–400 mg/day),
posaconazole (800 mg/day) or terbinafine (500–1000 mg)
improves cure rates33,34.

Mycetoma
Mycotic mycetoma or eumycetoma is a chronic fungal infection of the skin and the subcutaneous tissue,
more commonly seen in men and caused by different
fungi, including Madurella mycetomatis, especially frequent in Africa, Madurella grisea, common in South
America; and Pseudallescheria boydii (Scedosporium
apiospermum), more frequently seen in the USA, but
also reported in Europe. It usually presents as a single
painless lump, mostly on the foot, growing slowly until
it ulcerates and discharges a purulent exudate with
grains29. The proper treatment of mycetoma depends
mainly on accurate diagnosis. The current diagnostic
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Figure 5. Alternaria spp infections in SOTR; A: cutaneous nodules in the leg. B: nodule on the dorsal surface of finger.

tools include imaging techniques such as radiography,
ultrasonography, CT scan, MRI, molecular techniques
such as PCR, serodiagnostic tests such as ELISA,
counterimmuno-electrophoresis, as well the classical
grain culture and histopathological diagnosis35.
First line treatment of eumycetoma includes surgical
removal followed by ketoconazole 400–800 mg/day or
itraconazole 400 mg/day for extended periods of time,
ranging from a few months to several years, with a
mean duration of 12 months35.

Sporotrichosis
Sporotrichosis, also called rose gardener disease, is
caused by the fungus Sporothrix schenckii. Cutaneous
sporotrichosis is the most common variant and occurs
in individuals who have handled contaminated plant
materials. Pulmonary sporotrichosis is rare, occurring
after inhalation of fungal spores from the environment.
Disseminated sporotrichosis usually affects the
immunosuppressed.
The cutaneous form is characterized by the presence of nodules distributed along the lymphatic vessels, starting from the area surrounding the primary
lesion. These nodules gradually grow and tend to
become pustular and ulcerate. The diagnosis of sporotrichosis is made by histopathological examination,
which reveals a granulomatous infection, and by culture of infected tissue. First-line treatment is itraconazole (100–200 mg/day). Fluconazole (400 mg/day)
is less effective and should only be used if the patient
cannot tolerate itraconazole36. Saturated potassium
iodide oral solution three times a day is another treatment option. Patients with severe forms of sporotrichosis are usually treated with amphotericin B
(e.g., 3–5 mg/kg of lipid formulation) and flucytosine

(50–150 mg/kg/day given four times daily for
6–12 weeks)2,37.

Deep

infections

Classically, the group of deep fungal infections
includes organisms that frequently cause systemic fungal infections, however, as previously explained, in this
article we will only cover the primary cutaneous diseases caused by these agents.
This group is frequently divided into two subgroups:
(1) “true fungal pathogens” virulent species that can
cause infection in a host with normal immune status,
and (2) “opportunistic agents” that mainly affect immunocompromised patients. Most of these organisms are
dimorphic fungi.

Cryptococcosis
Cryptococcus spp., particularly C. neoformans, are
opportunistic facultative intracellular yeasts that cause
mild pulmonary disease in the immunocompetent and
may cause severe disseminated disease in the immunocompromised4. However, there are a few reports of localized primary cutaneous cryptococcal disease in SOTRs38.
Cutaneous manifestations of cryptococcosis present as
non-specific polymorphic lesions including papules, pustules, vesicles, nonhealing ulcers, cellulitis, subcutaneous
nodules, ecchymoses, gummas, abscesses, and granulomata. Lesions suspicious of cryptococcal infection must
be biopsied and cultured to confirm the disease. Treatment
of primary cutaneous cryptococcal lesions includes fluconazole (200–400 mg/day) and itraconazole
(200–600 mg/day), guided by clinical response, but usually for at least 3 months. For patients with more severe
disease, treatment with amphotericin B (0.5–1 mg/kg/d)
may be necessary for 6–10 weeks39.
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It is important for care providers to educate patients
on sources of Cryptococcus infections, such as pigeon
excrement4,17.

Aspergillosis
Cutaneous manifestations of Aspergillosis mostly
occur due to systemic infection, however cases of primary cutaneous aspergillosis have been reported. Two
of the most clinically relevant species are Aspergillus
fumigatus, the most common in disseminated disease,
and Aspergillus flavus, more likely to cause primary
cutaneous aspergillosis. Most commonly, aspergillosis
occurs in the form of chronic respiratory infections, but
in immunocompromised patients, soft tissue infections
have been described, usually presenting as erythematous plaques or nodules and cellulitis-like lesions. They
usually occur due to direct inoculation, e.g., contaminated devices such as catheters or IV devices, and
present with ecthyma and necrotic lesions17,40.
A definitive diagnosis of aspergillosis is made via
biopsy and culture. Systemic voriconazole (6 mg/kg IV
every 12 h for 1 day, followed by 4 mg/kg IV every 12 h;
oral therapy can be used at 200–300 mg every 12 h)
is recommended as primary therapy. In cases of aspergillosis in burns or massive soft tissue wounds, in addition to anti-fugal therapy, surgical debridement is
recommended41. Alternative agents include liposomal
amphotericin B (L-AmB), posaconazole, itraconazole,
or an echinocandin, with the clinical response guiding
the duration of therapy17,42. As previously explained, it
is important to reduce calcineurin-inhibitor doses when
combining these agents with azoles, so as to prevent
immunosuppressant-associated toxicity43.

Mucormycosis
Mucormycosis is a fungal infection mostly associated
with the Rhizopus and Mucor species.4. Risk factors
include malignant hematological disease with or without
stem cell transplantation, prolonged and severe neutropenia, poorly controlled diabetes mellitus with or without
diabetic ketoacidosis, iron overload, major trauma, prolonged use of corticosteroids, illicit intravenous drug use,
neonatal prematurity, and malnourishment44.
The clinical hallmark of invasive mucormycosis is
tissue necrosis resulting from angioinvasion and subsequent thrombosis. In most cases, the infection is
rapidly progressive and results in death unless underlying risk factors (e.g., metabolic acidosis) are corrected
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and aggressive treatment with antifungal agents and
surgical excision is started. Based on its clinical presentation and anatomic site, invasive mucormycosis is
classified as one of the following six major clinical
forms: (1) rhinocerebral, (2) pulmonary, (3) cutaneous,
(4) gastrointestinal, (5) disseminated, and (6) uncommon forms, such as endocarditis, osteomyelitis, peritonitis, and renal infection45.
Cutaneous mucormycosis results from direct inoculation of fungal spores in the skin, most frequently due
to trauma17. It usually presents as a necrotic eschar
accompanied by surrounding erythema and induration.
However, a non-specific erythematous macule, although
small and apparently insignificant, may be the cutaneous manifestation of disseminated disease in an immunosuppressed patient45.
Diagnosis involves identification of the organism in
tissue, confirmation with culture, and/or polymerase
chain reaction (PCR). Treatment involves urgent surgical debridement, correction of metabolic abnormalities,
reduction of immunosuppression, and antifungal therapy. The antifungal of choice is deoxycolate amphotericin B (d-AmB); however, it is often substituted by lipid
formulations because of their better safety profile, being
less nephrotoxic, allowing longer treatment periods with
higher doses. In immunocompromised patients, the
recommended doses for d-AmB are 1–1.5 mg/kg/day,
for L-AmB, 5–10 mg/kg/day, and for amphotericin B lipid
complex 5 mg/kg/day. In order to increase the survival
rate, treatment must be started in the first 5 days after
clinical diagnosis. Some authors recommend continuing AmB until clinical and radiological resolution, others
recommend 6–8 weeks46,47. Posaconazole is recommended as a second-line treatment for patients with
refractory disease or intolerance to AmB or for those
who need prolonged treatment maintenance. The suggested dose is 400 mg twice daily, and in most reported
cases therapy is provided for several months48.
Prognosis remains poor45.

Fusariosis
Fusarium species are hyalohyphomycetes
(non-pigmented/hyaline fungi) that are ubiquitous,
being widely distributed in the soil, air, and plants. In
humans, Fusarium species may cause disease that is
localized, focally invasive, or disseminated. This
pathogen generally affects immunocompromised individuals, although there are rare reports of infections
in immunocompetents49.
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Table 1. Summary of the recommended treatments for each fungal cutaneous infection. In case of systemic
dissemination, other schemes may apply. In general, when lesions are localized, surgical excision/debridement may
be an option
Malassezia infection15

Topical clotrimazole 1%, selenium sulfide 1% or 2.5%, ketoconazole 1% or 2%, zinc pyrithione or ciclopirox
olamine twice daily for 14 days. Severe or recalcitrant cases can be treated with fluconazole (200 mg daily
for 5–7 days, 200–300 mg weekly for 2–3 weeks; or 400 mg once) or itraconazole (200 mg daily for 5–7 days).

Trichosporonosis

Shave hair; 2% ketoconazole shampoo daily until infection is resolved. In persistent cases, 100 mg/day oral
itraconazole in addition to topical therapy.

Dermatophytes

Superficial infections can be managed with topical azoles, allylamines, ciclopirox and butenafine. If hair
involvement, deep infection or refractory to topical therapy, terbinafine should be used as first line
(in Majocchi’s granuloma, treatment should be continued for approximately 12 weeks). Azoles may be
used but require caution due to drug interactions.

infection15,22
Candidiasis15

Oral infections: clotrimazole (10 mg five times daily) is superior to Nystatin (100,000 units/ml suspension:
4–6 ml four times daily). Severe or recalcitrant cases can be treated with oral fluconazole (200 mg on day 1,
and then 100–200 mg/day until 7–14 days after clinical resolution).
Intertrigo: topical antifungals such as imidazoles, allylamines or nystatin twice daily for 1–2 weeks. Severe
or recalcitrant cases can be treated with fluconazole (50–100 mg daily for 14 days or 150 mg weekly for
2–4 weeks) or itraconazole (200 mg twice daily for 14 days).
Onychomycosis: Topical or systemic treatment (e.g., Itraconazole 200 mg for one week per month for 3–6 months).

Phaeohyphomycosis31

Surgical excision or debridement is recommended whenever feasible and may be sufficient for isolated
cutaneous disease; Itraconazole 400 mg/day or voriconazole 400 mg/day are first line agents.

Chromoblastomycosis33,34 Surgical excision or cryotherapy may be sufficient treatment, but addition of systemic therapy with itraconazole
(200–400 mg/day), posoconazole (800 mg/day) and terbinafine (500–1000 mg) improves cure rates.
Mycetoma

Combination of surgical excision and debridement and ketoconazole 400–800 mg/day or itraconazole 400 mg/
day. Other agents include voriconazole (400 mg/day) and Posaconazole (800 mg/day).

Sporotrichosis35

First-line treatment is itraconazole (100–200 mg/day). Fluconazole (400 mg/day) is less effective and should
only be used if the patient cannot tolerate itraconazole. Severe cases may require amphotericin B (e.g.,
3–5mg/kg of lipid formulation) + flucytosine (50–150mg/kg/day given four times daily for 6–12 weeks).

Cryptococcosis2,36,37

Long courses Fluconazole (200–400mg/d) or Itraconazole (200–400 mg/d) (duration from 2 weeks to 6 months,
depending on clinical response). For patients with more severe disease, treatment with amphotericin B (0.5–1
mg/kg/d) may be necessary for 6–10 weeks.

Aspergillosis39

Voriconazole (6 mg/kg IV every 12 h for 1 d, followed by 4 mg/kg IV every 12 h; oral therapy can be used at
200–300 mg every 12 h) is recommended as primary therapy. Alternative agents include Liposomal
amphotericin B, posaconazole, itraconazole, or an echinocandin.

Mucormycosis46,47,48

Surgical excision/debridement is recommended for all cutaneous infections. Liposomal amphotericin B (5–10 mg/
kg/day) is the treatment of choice. Posaconazole (400 mg bid) is recommended as second-line treatment for
patients with refractory disease or intolerance to amphotericin B or for those who need prolonged treatment
maintenance.

Fusariosis49,50,52

Onychomycosis: Itraconazole 200–400 mg/day or pulse therapy. A second commonly used drug is terbinafine
at doses of 250–500 mg/d, sometimes combined with topical ciclopirox and amorolfine lacquer, or with
keratolytics, such as urea.
Cutaneous infection: surgical excision or debridement is recommended whenever feasible. Long treatments
of Itraconazole 200 mg/day. Other agents include terbinafine, amphotericin B, voriconazole, posaconazole,
and ravuconazole.

*Oral azole therapy in SOTR requires monitorization of cyclosporine and tacrolimus levels and possible dose adjustment after consultation with a nephrologist.

The localized disease most often presents as onychomycosis and keratitis. Fusarium-onychomycosis is
clinically indistinguishable from onychomycosis by
dermatophytes and may present as distal subungual,
proximal subungual, and total dystrophic infection.
Associated paronychia is not uncommon. Appropriate
treatment is recommended because of the risk of dissemination from a local nail lesion. Direct examination
with KOH reveals thin, irregular hyphae, and confirmation of etiology by repeated culture and absence of
growth of dermatophytes and yeasts. The therapeutic

outcome of Fusarium onychomycosis, particularly in
subungual cases, is variable. Treatment options
include itraconazole 200–400 mg/day or pulse therapy. A second commonly used drug is terbinafine at
doses of 250–500 mg/day, sometimes combined with
topical ciclopirox and amorolfine lacquer, or with a
keratolytic, such as urea. Fusarium paronychia can be
treated with the drugs mentioned or with topical treatment, preferably occlusive to achieve better concentrations in skin and nails49,50. The clinical response
is slow.
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Other presentations of localized cutaneous fusariosis include cellulitis or intertrigo51. All skin lesions
suspicious of fusariosis in immunocompromised
patients should be biopsied and sent for histopathology and microbiological studies. The skin can
be an important and early clue to diagnosis since
cutaneous lesions may be observed at an early stage
of the disease. Typical skin lesions may be painful red
or violaceous nodules, the center of which
often becomes ulcerated and covered by a black
eschar. Multiple necrotizing lesions are often observed
on the trunk and the extremities. First-line treatment
of deeper cutaneous infections include surgical excision, voriconazole 6 mg/kg IV every 12 h for two doses
followed by 4 mg/kg IV every 12 h, or L-AmB 3–5 mg/kg
IV once daily52. Lipid-based amphotericin B preparations exhibit fewer side effects when compared with
amphotericin B deoxycholate and should be favored52.

Conclusion
SOTRs are at high risk for cutaneous adverse events.
General impairment of the immune system predisposes
to the development of acute or chronic fungal cutaneous infection20.
When treating fungal infections in these patients side
effects and drug interactions with immunosuppressive
therapy must always be considered.
Cutaneous manifestations of fungal infections in SOTRs
can vary in onset, presentation, severity, and prognosis.
Most present in the same low-risk manner as in
non-immunocompromised hosts, however, these patients
are at a higher risk for systemic dissemination.
It is important to be aware of the diversity of fungi
that can cause cutaneous disease and to promptly
obtain the necessary biopsies or tissue culture, allowing early diagnosis and treatment, as to limit associated
morbidity and mortality.
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CLOVES syndrome in a six-month-old infant: The importance of
cutaneous findings
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Abstract
CLOVES syndrome is a rare overgrowth syndrome caused by an activating somatic mutation in the PIK3CA gene. We report
the case of a six-month-old male that presented with a complex dermatosis with evolution since birth. Physical examination
revealed a reticulated erythematous patch that affected the right anterior chest wall, where it showed sharp demarcation at
the midline. He also had gigantism of the hands and feet, with an acral furrowing of the skin. Later on, he developed papillomatous plaque lesions in the cervical region, suggestive of epidermal nevi. Genetic study performed on lesional skin confirmed
the PIK3CA mutation, establishing the diagnosis of CLOVES syndrome. The present case stands out given the rarity of this
entity. Early differentiation between other overgrowth syndromes is important, namely because of the worse prognosis of
Proteus. Moreover, we emphasize the importance of cutaneous findings and the dermatologist’s role in the diagnostic approach
to such cases.
Keywords: CLOVES. Overgrowth syndrome. Paediatric dermatology.

Resumo
O síndrome de CLOVES é um síndrome de hipercrescimento raro, causada por uma mutação somática ativadora no gene
PIK3CA. Relatamos o caso de um menino de seis meses, que se apresentou com uma dermatose complexa, de evolução
congénita. O exame físico revelou uma mancha eritematosa reticulada ocupando a parede torácica anterior à direita, onde
apresentava demarcação muito bem delimitada na linha média. Apresentava ainda gigantismo nas mãos e nos pés, com
aspecto “furrowed” acral. Posteriormente, desenvolveu lesões em placa papilomatosas na região cervical, sugestivas de nevo
epidérmico. O estudo genético realizado na pele lesional confirmou a mutação PIK3CA, estabelecendo o diagnóstico de
síndrome CLOVES. O presente caso destaca-se pela raridade desta entidade. A diferenciação precoce com outros síndromes
de hipercrescimento é importante, principalmente por causa do pior prognóstico de Proteus. Além disso, realçamos a importância dos achados cutâneos e do papel do dermatologista na abordagem diagnóstica inicial destes casos.
Palavras-chave: CLOVES. Síndrome de sobrecrescimento. Dermatologia pediátrica.
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Figure 2. Reticulated erythematous patch of the right
anterior chest wall, with a sharp demarcation at the
midline.

Figure 1. Extensive reticulated erythematous patch
occupying the lower limbs.

Case report
We report the case of a six-month-old male that presented with a complex dermatosis with evolution since
birth. He was otherwise healthy, with normal mental
developmental milestones for his age. The cutaneous
findings were asymptomatic, and family history was
unremarkable.
Physical examination revealed an extensive reticulated erythematous patch that occupied the plants bilaterally and extended superiorly to both legs (Fig. 1). The
lesion also affected the trunk, namely the right anterior
chest wall, where it showed sharp demarcation at the
midline (Fig. 2). It further extended to the abdominal
and dorsolumbar regions. In addition, the patient had
macrocephaly and gigantism of the hands and feet,
with an acral furrowing of the skin (Fig. 3). He also
presented with a striking “sandal gap-toe” (an increased
gap between the first and second toes). Although the
right lower limb had a larger circumferential diameter
compared to the left, both limbs had the same length.
Later on, during follow-up, he developed vaguely papillomatous plaque lesions located at the right cervical

region that extended to the right arm, suggestive of
epidermal nevi.
Taking clinical picture into account, differential diagnosis of overgrowth syndrome was suggested. Lesional
biopsy in the plantar region was performed, revealing
multiple adipose tissue lobes accompanied by
thick-walled vessels, numerous hypertrophied nerve
bundles, and thickened collagen septa. These findings,
although not specific, raise the hypothesis of hamartomatous hyperplasia. In addition, genetic testing was
performed in lesional skin, revealing a PIK3CA mutation, and thus establishing the diagnosis of CLOVES
syndrome. The patient remains under close monitoring
by a multidisciplinary team of dermatology, neurology
and orthopedics.

Discussion
PIK3CA-related overgrowth spectrum (PROS) designates a heterogeneous group of asymmetric overgrowth disorders caused by an activating somatic
mutation in the PIK3CA gene1. These mutations consequently lead to an abnormal activation of the
phosphatidylinositol-3-kinase-AKT-mammalian target
of rapamycin (PI3K-AKT-mTOR) pathway. CLOVES
syndrome is an exceedingly uncommon entity considered to be part of the PROS. Its acronym stands for
congenital lipomatous overgrowth (CLO), vascular
anomalies (V), epidermal nevi (E), and skeletal deformities (S). There is considerable overlap with other
entities associated with PIK3CA mutations, namely
Klippel–Trenaunay syndrome.
Lipomatous overgrowth is a key sign, usually
involving the back and trunk1. It is present at birth, but
139

Port J Dermatol and Venereol. 2022;80(2)

Figure 3. Gigantism of the feet, with acral skin furrowing.

their small size means that they occasionally go undetected until adulthood2. These lipomatous masses
grow progressively over time, sometimes infiltrating
nearby structures, namely the abdominal cavity, retroperitoneum, mediastinum, pleura and medullary cavity,
with subsequent morbidity3.
Vascular anomalies are another prominent finding in
CLOVES syndrome, with a wide range of clinical manifestations. More often, patients have lymphatic, venous,
and capillary malformations (slow-flow lesions).
Lymphatic malformations can be microcystic, macrocystic, or combined and are frequently located adjacent
to a thoracic or abdominal lipomatous mass. Capillary
malformations can be frequently found overlying the
lipomatous truncal masses, as well-demarcated, dark
red patches; another common location is the extremities4. Venous malformations generally appear as bluish
stains on the skin surface or soft and compressible
masses at deeper skin sites. Large lesions such as
phlebectasia of the thoracic or major central veins
result in an increased risk for pulmonary embolism,
especially when undergoing surgery5. A small percentage of patients also present with arteriovenous malformations (fast-flow lesions)6. Fast-flow lesions in a
paraspinal location entail the risk for neurological deficits and are of major concern4.
140

Linear epidermal nevus is another one of the main
characteristics of this syndrome. Clinically, multiple
hyperkeratotic papillomatous papules that follow a linear
path along Blaschko’s lines or vascular or neural structures are seen. Lesions tend to grow slowly and become
more verrucous until adolescence. Unlike those with
Proteus syndrome (PS), patients with CLOVES syndrome do not develop connective tissue nevus.
Several skeletal deformities have been described in
CLOVES syndrome, such as scoliosis, macrodactyly
and the “sandal gap toe” sign (a distinctively widened
space between the first and second toes)4. Leg length
discrepancy and patellar chondromalacia have also
been reported. Acral deformities are symmetrical and
are often accentuated with growth, but not rapidly progressive. These deformities are commonly misdiagnosed as PS; nonetheless, the furrowed palms and
soles in CLOVES patients are distinct from the cerebriform hypertrophy seen in PS7.
Neurological manifestations have also been
described. They include neural tube defects, dysgenesis of the corpus callosum, noncontiguous abnormalities of the gray and white matter, ventriculomegaly and
neuronal migration defects8. Some degree of neurologic impairment has been reported in almost 50% of
cases8.
Visceral anomalies also occur, namely splenic
lesions, renal agenesis/hypoplasia and Wilms tumor.
However, no cardiovascular, gastrointestinal, or hematopoietic abnormalities have been attributed to CLOVES
syndrome4.
Taking into account the high complexity of the disease, therapeutical approach requires a multidisciplinary approach, including dermatologists, pediatric
surgeons, orthopedists, and neurologists. Patients with
CLOVES syndrome mainly receive supportive care
based on mutilating and debulking surgery, sclerotherapy or pharmacological treatment with variable
response. mTOR inhibitors like sirolimus, everolimus,
and temsirolimus have shown good responses in some
cases with a reasonable side effect profile. Nevertheless,
a significant number of patients do not respond to sirolimus, showing clinical course progression and remaining in a life-threatening condition9. Further research
and novel treatments are warranted.
The present case stands out given the rarity of this
syndrome. It highlights a typical clinical constellation
with prominent cutaneous findings. This case also
emphasizes the dermatologist central role in the initial
diagnostic approach of CLOVES syndrome, which
subsequently implicates a multidisciplinary team for
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therapeutic management. Early differentiation between
other overgrowth syndromes within the PROS is
important, namely because of the worse prognosis of
Proteus.

What does this study add?
The present case stands out given the rarity of this
syndrome. It highlights a typical clinical constellation
with prominent cutaneous findings. This case also
emphasizes the dermatologist central role in the initial
diagnostic approach of CLOVES syndrome, which subsequently implicates a multidisciplinary team for therapeutic management. Early differentiation between other
overgrowth syndromes within the PROS is important,
namely because of the worse prognosis of Proteus.
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Abstract
Cutaneous squamous cell carcinoma represents the second most common nonmelanoma skin cancer, with increasing incidence.
Radiation therapy has an important role in the management of these patients either in a curative, adjuvant or palliative setting.
We present the case of an 88-year-old woman with an extensive periorbital squamous cell carcinoma who did not have physical conditions to make an appropriate radiation therapy treatment with adequate positioning. For that reason, an unusual
approach was taken, treating the patient in the hospital stretcher with a direct electron beam of 6 MeV and a dose of 30 Gy/5 Fr.
The patient achieved a complete clinical response within 4 months.
This case shows that although we are facing a continuous evolution of linear accelerators, special radiotherapy techniques
and increasingly effective immobilization systems, in some cases we need to rethink our strategy and use older techniques to
be able to treat the patient.
Keywords: Radiotherapy. Cutaneous squamous cell carcinoma. Case report. Palliative. Complete local response.

Resumo
O carcinoma espinhocelular é o segundo cancro de pele não melanoma mais comum, com incidência crescente. A radioterapia apresenta um papel importante no tratamento destes doentes, seja com intuito curativo, adjuvante ou paliativo. Apresentamos o caso clínico de uma doente de 88 anos com extenso carcinoma espinhocelular periorbitário, que não reunia
condições para realização de tratamento de radioterapia externa com adequado posicionamento. Por esse motivo, foi efetuada
uma abordagem atípica, tendo efetuado tratamento na maca hospitalar com um feixe direto de eletrões de 6 MeV com dose
de 30 Gy/5 fr. A doente obteve resposta clínica completa em 4 meses.
Este caso clínico pretende relembrar que embora estejamos perante uma evolução contínua de aceleradores lineares, técnicas especiais de radioterapia e sistemas de imobilização mais eficazes, existem alguns casos em que necessitamos de
repensar a nossa estratégia e utilizar técnicas de tratamento clássicas para permitir o tratamento de doentes particulares.
Palavras-chave: Radioterapia. Carcinoma espinhocelular cutâneo. Caso clínico. Paliativo. Resposta clínica completa.
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Introduction
Cutaneous squamous cell carcinoma (cSCC) represents the second most common nonmelanoma skin
cancer (NMSC), the first being basal cell carcinoma.
According to the Global Cancer Observatory, the incidence of NMSC in Europe has been reported to
be 16.0/100,0001. However, in Portugal, there is a study
reporting an average yearly incidence estimation
of 91.6/100,0002. The incidence of the cSCC has been
increasing over the past decades3 and it’s thought to
be related to higher levels of sun exposure, an increase
in the ageing population, increased sunbed use, and
improved skin cancer detection4,5. Although the first
treatment approach of these patients is usually surgery,
radiation therapy has also an important role in their
management either in a curative, adjuvant or palliative
setting. We present the case of a woman with an extensive periorbital cSCC with no physical conditions to
make an appropriate radiation therapy with adequate
positioning in the treatment table. The treatment was
considered of great importance to improve patient’s
quality of life and therefore an unusual approach was
taken, treating the patient directly in the hospital
stretcher with a direct electron beam of 6 MeV and
dose distribution calculated in water.

Case report
An 88-year-old woman presented with a progressively growing skin lesion on the left periorbital area for
around 1–2 years with approximately 1 × 1 cm. In May
2018 a biopsy revealed a well differentiated cSCC.
She had a low performance status with a previous
medical history of high blood pressure, hyperuricemia,
dyslipidemia, ischemic stroke in 2017, and surgical history of osteosynthesis due to left trochanteric fracture.
The patient was bedridden with reduced social contacts.
Due to the low performance status, treatment with
topical Imiquimod was initiated in June 2018 but
stopped just one week later on the recommendation of
the nursing home doctor. The patient was next submitted to 2 cycles of 20 seconds each of cryosurgery in
July 2018 but one month later she presented to the
dermatology appointment with an increase in size and
ulceration of the lesion. Mostly by pressure from family
members the patient was proposed to another 7 cycles
of cryosurgery which overall resulted in a reduction of
the size of the lesion.
In December 2018 the lesion progressively increased
in size and in a multidisciplinary tumor board

Figure 1. Lesion at the first appointment in the radiation
therapy department.

discussion, the radiation oncology department was
called to assess the possibility of palliative external
radiation therapy.
The patient presented at the radiation therapy department with a very low performance status, with low
social contacts and in a wheelchair. There was an
ulcerated mass in the left periorbital area with about
4 × 4 cm and by that time it was impossible to visualize
the eye or open the eyelid (Fig. 1). The patient was
submitted daily to disinfection and dressing of the
lesion with considerable pain.
Planning computed tomography was performed in our
department in a right lateral decubitus position with adequate immobilization of the head using a thermoplastic
mask connected to a base plate. External marks were
placed on the mask for laser alignment. Computed tomography images showed no evident invasion of the left eye.
First, we performed a three-dimensional conformal
radiation therapy plan with 6-Mv photons and a 5-mm
bolus covering the lesion with a gross tumor volume
(GTV) planning to target volume (PTV) margin of 3 mm
due to the location and size of the lesion. A total dose
of 30 Gy in 5 fractions was prescribed.
On the first treatment fraction, as the patient was not
able to tolerate the position needed for the treatment
table due to continuous agitation, treatment was stopped.
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Figure 2. Treatment position.

Figure 3. Lesion 2 weeks after the radiation therapy
treatment.

Because of the progressive lesion growth despite previous treatment attempts, it was assumed that the treatment was mandatory to improve patient’s quality of life.
Therefore, it was decided to make a two-dimensional
treatment with direct electron beam and a 5-mm bolus
over the lesion, on the hospital stretcher (Fig. 2) with a
fractionation scheme of 30 Gy in 5 fractions (6-Mev
electrons) given with at least 2 days of interval and dose
distribution calculated in water.
The patient was able to complete the second proposed treatment with no interruption or delay and without relevant side effects.
On the first follow-up appointment in February 2019,
two weeks after finishing the radiation therapy treatment, the patient presented with a partial response,
with clinically visible mass reduction and a decrease in
pain (Fig. 3).
On the second appointment, six weeks after the radiation therapy, the lesion was progressively reduced in
size, the eye was now visible and there was great pain
reduction.
In April 2019, eight weeks after the radiation therapy,
clinical response was almost complete (Fig. 4A).
In June 2019 there was a complete remission
(Fig. 4B). The patient remained in follow-up with
appointments in the dermatology department and the
radiation therapy department without a recurrence of
the lesion until May 2020 when she died from
community-acquired pneumonia and cardiac
insufficiency.

a stronger increase in NMSC than in melanoma13, but
a large worldwide variation exists on the incidence of
cSCC with the highest rates seen in Australia and the
lowest reported in Europe14.
The most significant risk factors resulting in cSCC
include ultraviolet (UV) exposure, older age, fair skin,
and immunosuppression. UV from the sun or tanning
beds induces skin cancer by causing DNA damage12,
eventhough a european study suggested an association of sunbed use with nevus count, atypical nevi,
lentigines, and suspicion of melanoma but no correlation was found with the suspicion of NMSC15.
About 65% of cSCC arise from preexisting actinic
keratosis 6.
In Portugal, the median age for patients with cSCC is
80 years and the face is the most common location
accounting for 61.3% of the cases2. cSCC presents as
a non-healing, usually progressively enlarging erythematous papule, plaque, or ulcer. Lesions that are painful,
grow rapidly and bleed on contact are usually rapidly
invasive and carry a higher risk of metastasis7.
High risk factors associated with poor prognosis,
recurrence, and metastasis, include tumor size ≥2 cm,
tumor depth >6 mm, invasion beyond the subcutaneous
fat, poorly defined borders, rapidly growing tumor, location on the “mask areas” of the face, poor histological
differentiation, perineural and lymphovascular invasion,
and immunosuppression8-10.
The primary treatment objective is to remove the
tumor completely with minimal functional and cosmetic
impairment, but treatment options differ according to
the tumor risk factors. A multidisciplinary consultation
should be done in all patients with high risk features8.
For low risk lesions standard excision, Mohs micrographic surgery, curettage and electrodesiccation,
cryotherapy or radiation therapy can be chosen8.

Discussion
Cutaneous squamous cell carcinoma (cSCC) is the
second most common NMSC accounting for 20% of
skin cancer12. Incidence trends since the 1940s show
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Conclusion

A

B

Figure 4. A: lesion 8 weeks after radiation therapy, with
complete remission. B: lesion after 4 months after
radiation therapy, with complete remission.

For high risk lesions Mohs micrographic surgery, standard excision with wider margins and, for non-surgical
candidates, radiation therapy with or without systemic
therapy or systemic therapy if curative RT is not feasible8. Alternative treatments like topical 5-FU, topical
imiquimod, photodynamic therapy or vigorous cryotherapy are used in in situ cSCC or in pre-tumoral lesions.
Radiation therapy can also be used in an adjuvant
setting particularly if cSCC shows extensive perineural,
large nerve involvement or if excision margins are not
tumor free8. Radiation therapy is an effective curative
treatment for cSCC, mostly preferred in the head and
neck region especially for the nose, eyelids, and ears
with 5-year local control of 92% and 10-year local control of 87% with a superior cosmetic outcome when
compared to surgery9. Radiation therapy has also an
important role in the palliative treatment of neglected
lesions in reducing the size of the lesion, the depth of
invasion, the hemorrhage, reducing the pain, and overall improving patient quality of life.
The mortality rate associated with cSCC is
around 1.5% and the metastization rate is 4%11. Most
deaths result from uncontrolled loco-regional recurrence and not from distant organ metastasis9. When
deep invasion and eventual metastasis occur, local and
regional lymph nodes are the most common sites of
metastasis.
In this article, we report the case of an elderly woman
with a large cutaneous periorbital SCC who, after no
response to cryosurgery was proposed to palliative
radiation therapy. Due to the patient’s bad performance
status and inability to be steady with an immobilization
mask in the treatment table, the patient was treated in
the hospital stretcher with 2D technique and dose distribution calculated in water.

The first treatment approach of cSCC is usually surgery, but radiation therapy has also an important role
either in a curative, adjuvant or palliative setting presenting as a safe, well-tolerated, and effective treatment.
We report this case to contribute to enrich the discussion about the need to understand and keep in mind
older radiation techniques that might still play an important role in the treatment of specific patients, due to a
greater freedom of treatment positions. Often it is the
only possible treatment option with good results and low
acute effects. In this case, using older radiation therapy
techniques, a complete clinical response was achieved
in a patient who would otherwise be considered untreatable, and, more importantly, with an improved quality of
life, with no pain or need for daily dressings. Also, in
these settings, it is useful to use more hypofractionated
regimens for greater patient adherence.
Although we are facing a continuous evolution of
linear accelerators, special radiotherapy techniques
and increasingly effective immobilization systems
enabling us to decrease very significantly the dose in
organs at risk, we need to rethink our strategy and use
older techniques to be able to treat some patients, like
the present one.
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CASE REPORT

Do not ignore multiple capillary malformations in a child
Malformações capilares múltiplas em criança
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Abstract
Capillary malformation-arteriovenous malformation syndrome (CM-AVM) is a rare autosomal dominant disorder caused by
heterozygous mutations in RASA1 and EPHB4 that associates multifocal capillary malformations (CMs) with an increased risk
for fast-flow vascular malformations (FFVMs) which can cause life-threatening complications.
We report the case of a 6-year-old girl with lip telangiectasia as well as multiple (>10) erythematous to brownish irregular
macules and patches on the face, neck, trunk, and superior extremities from the age of 18 months with no local or systemic
complaints. Several family members had similar lesions. Genetic testing revealed a heterozygous mutation in the EPHB4 gene,
confirming the diagnosis of CM-AVM type 2. EPHB4 gene mutation was also present in her father and brother. No associated
arteriovenous malformations (AVMs) were found after a thorough evaluation by cardiology and neurology, neither in the patient
nor in the closest relatives.
The present case is a characteristic presentation of CM-AVM type 2 syndrome, with gradually appearance of multifocal CMs,
lip telangiectasias, and a positive family history, without associated extracutaneous FFVMs. An increasing number of atypical
CMs on the skin may be the only sign of CM-AVM and should alert the clinician to further investigate the presence of AVMs
which can be life-threatening.
Keywords: CM-AVM. Capillary malformation-arteriovenous malformation syndrome. Capillary malformations. Dermatology.
RASA 1. EPHB4.

Resumo
A Capillary malformation-arteriovenous malformation syndrome (CM-AVM) é uma doença autossómica dominante rara causada por mutações heterozigóticas nos genes RASA1 e EPHB4. Há malformações capilares (MCs) multifocais associadas a
um risco aumentado de malformações vasculares de alto fluxo que podem causar complicações ameaçadoras de vida.
Uma menina de 6 anos apresentou-se com telangiectasias labiais e múltiplas (>10) máculas e manchas irregulares
eritematosas-acastanhadas na face, pescoço, tronco e extremidades superiores, com início aos 18 meses de idade. Não havia
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queixas locais ou sistémicas associadas. O pai, irmão mais novo, a tia e avô paternos tinham lesões cutâneas semelhantes.
O teste genético revelou uma mutação heterozigótica no gene EPHB4, confirmando o diagnóstico CM-AVM tipo 2. A doente
foi avaliada por cardiologia e neurologia que excluíram malformações arteriovenosas (MAVs) associadas, e a doente mantem
seguimento dermatológico e neurológico regulares, sem complicações até ao momento. O pai e o irmão foram também avaliados, tendo sido confirmada a mutação do gene EPHB4 e excluídas MAVs.
O presente caso é uma apresentação clássica de CM-AVM tipo 2, com aparecimento gradual de MCs multifocais, telangiectasias labiais e história familiar positiva, sem MAVs extracutâneas associadas. Com este caso pretendemos chamar a atenção
que um número crescente de MCs cutâneas atípicas pode ser o único sinal de CM-AVM, que deve alertar o médico para a
exclusão de MAVs potencialmente fatais.
Palavras-chave: CM-AVM. Síndrome malformações capilares-malformações arteriovenosas. Malformações capilares.
Dermatologia. RASA1. EPHB4.

Introduction

Discussion

Capillary malformation-arteriovenous malformation
syndrome (CM-AVM) is a rare autosomal dominant disorder first described in 20031. It is caused by heterozygous mutations in RASA1 and EPHB4 genes, and
associates multifocal capillary malformations (CMs)
with an increased risk for fast-flow vascular malformations (FFVMs) (in the skin, muscle, bone, brain, and
spine) that can be life-threatening2.

CM-AVM is a rare autosomal dominant inherited disorder that has been reported in association with heterozygous mutations in the RASA1 gene, which
encodes the protein RASp21, and more recently to
EPHB4, that signals via RAS/MAPK/ERK1/2 and
PI3K/AKT/mTORC1 pathways3. Loss-of-function mutations in EPHB4 cause a similar vascular disorder to
RASA1 mutations. The terms CM-AVM 1 and CM-AVM
2 have been proposed for mutations in RASA1 and
EPHB4, respectively. CM-AVM 2 seems to be rarer
than type 1. In a recent Spanish multicentre study
including 64 patients with CM-AVM, only 4 out of 57 that
were tested had EPHB4 mutations (and 73% were positive for RASA1 mutations)4.
When caused by mutations in EPHB4 gene, the phenotype, CM-AVM type 2, mimics RASA1-related
CM-AVM type 1 but also hereditary haemorrhagic telangiectasia (HHT)3,5. However, CM-AVM patients do
not have frequent epistaxis, the hallmark of HHT3.
Both type 1 and 2 CM-AVM are characterized by multifocal atypical CMs and increased risk for FFVMs.
Cutaneous lesions are present in all patients and are
generally multiple, pinkish macules or patches, that can
exhibit a brownish hue, hypotrichosis, and a perilesional
whitish halo. A “herald patch” (one macule/patch significantly larger than the others) has been recently described
in 75% of the 64 patients studied by a Spanish group
and can be a useful diagnostic clue4. CMs may be present at birth but usually gradually appear in early childhood6. FFVMs can present in the skin, muscle, bone,
brain or spinal cord and rarely are multiple4.
Patients with CM-AVM 2 often show a pale central
region in the largest skin macules, and a higher prevalence of Bier spots and telangiectasias (especially on
the lips but also in the perioral region and on the upper

Case report
A 6-year-old girl presented with telangiectasias on
the lips as well as multiple (>10) erythematous to
brownish irregular macules and patches (largest 5 ×
2 cm on the posterior neck), some surrounded by a
whitish peripheral halo, located on the face, neck, trunk
and superior extremities (Fig. 1). They had no thrill or
increased temperature. Lesions started to appear at
18 months of age, progressively increasing in number
over time. There were no local or systemic complaints.
She was otherwise healthy. Her father had similar cutaneous lesions, as well as her younger brother, paternal
aunt, and paternal grandfather (Fig. 2). Genetic testing
revealed a heterozygous mutation in the EPHB4 gene,
confirming the diagnosis of CM-AVM type 2. She was
then referred to cardiology and neurology and performed directed studies (ECG, echocardiography, brain
MRI) that did not reveal associated arteriovenous malformations (AVMs). New cutaneous lesions compatible
with CMs continue to appear, and the patient maintains
regular dermatology and neurology follow-up. No treatment is planned for her cutaneous CMs at this time.
Her father and brother were also evaluated with confirmation of the mutation in EPHB4 gene and exclusion
of AVMs.
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Figure 1. Multiple capillary malformations and lip telangiectasias in a 6-year-old girl.

Figure 2. Pedigree showing the autosomal dominant
inheritance of CM-AVM syndrome in this family.

thorax) that CM-AVM 1. Moreover, there is a lower association with FFVMs than in CM-AVM 1 (18% vs. 31%), of
which only 3% are cerebral (compared to 10% in
CM-AVM 1)3,4. Therefore, CM-AVM 2 seems to have a
better outcome than type 14.
Evaluation of patients with multiple CMs is challenging because associated AVMs can be life threatening7.
In addition to a complete family history and physical
examination, other subspecialty evaluations may be
necessary, especially neurology (to exclude potentially life-threating brain AVMs) and cardiology (since
cardiac overload is a potential complication of FFVMs
and may occur early in life)7. Valdivielso-Ramos et al.
recently proposed brain and spinal MRI and genetic
testing to all patients with ≥3 CMs, especially in familiar cases4.
The present case is a characteristic presentation of
CM-AVM 2 syndrome, with progressive appearance of
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multifocal CMs, lip telangiectasias and a positive family history, without associated extracutaneous FFVMs.
An increasing number of atypical skin CMs may be the
only sign of CM-AVM and should alert the clinician to
further investigate for potential life-threatening AVMs2,6.
Moreover, close follow-up is warranted, even in patients
with CM-AVM 24.
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Abstract
Acral lentiginous melanoma is uncommon, representing about 4–6% of all melanomas that affect the Caucasian population,
but it is the most frequent form of melanoma in Asian and African descendants, with a prevalence above 50%. Peak of incidence is around the sixth decade of life and affects both sexes equally. The etiology is uncertain, but it is suspected that local
trauma and traumatic stress are part of the possible triggering factors. Onychomycosis, subungual hematoma, and striated
melanonychia generated by a nevus in the nail matrix are part of the differential diagnosis.
We present the case of a young patient with melanonychia in the first right finger, with recent onset and progressive alteration,
both in color and in the width of the melanonychia, whose histopathology confirmed the diagnosis of subungual melanoma in
situ. A surgical approach with removal of the nail apparatus and conservation of the distal phalanx has been successful with
no relapse after two years.
Keywords: Melanoma. MART-1 antigen. Nevi and melanoma.

Introdução
O melanoma lentiginoso acral é incomum, representando cerca de 4 a 6% de todos os melanomas que afetam a população
caucasiana, porém é a forma mais frequente em descendentes de asiáticos e africanos, com prevalência acima de 50%.
O pico de incidência é por volta da sexta década de vida e afeta ambos os sexos de forma igualitária. A etiologia é incerta,
porém suspeita-se que o trauma local e o stress traumático fazem parte dos possíveis fatores desencadeantes. Onicomicose,
hematoma subungueal e a melanoníquia estriada gerada por um nevo na matriz ungueal fazem parte do diagnóstico diferencial.
Apresentaremos o caso de uma paciente jovem com melanoníquia em primeiro quirodáctilo direito, de início recente e com
alteração progressiva da lesão, tanto na coloração como na espessura das linhas. O estudo histopatológico confirmou o
diagnóstico de melanoma subungueal in situ. A abordagem cirúrgica com remoção do aparato ungueal e conservação da
falange distal mostrou-se eficaz e sem recidiva ao fim de 2 anos de seguimento clínico.
Palavras-chave: Melanoma. Antígeno MART-1. Nevos e melanoma.
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Case report
A 37-year-old, female patient, phototype IV, working
as a dressmaker, reported a pigmented linear lesion on
the first right finger for five months, that progressively
suffered a color change and increase in diameter. She
reported no local trauma, other associated symptoms,
or family history of melanoma.
Dermatological examination showed an irregular, longitudinal brownish linear nail pigmentation, with a greater
diameter near the proximal nail fold. On dermoscopy, the
lesion had an irregular black to dark brown background,
with breakage of parallelism, a positive Hutchinson’s
micro sign and an enlarged base with distal narrowing
(Fig. 1). Absence of palpable lymph nodes on physical
examination. We opted for an excisional biopsy of the
nail matrix, with 3 mm margins. The anatomopathological report was compatible with in situ acral lentiginous
melanoma and immunohistochemistry showed positive
staining for Melan A and Ki67 (90%). Collagen IV expression was intact in the basement membranes (Figs. 2–5).
The patient was referred to the oncology clinic, where
the nail apparatus was removed surgically while preserving the distal phalanx (Fig. 6). The patient remains under
clinical follow-up with dermatology and oncology every
six months and is free of lesions for two years.

Figure 1. On dermatoscopy: blackish-brown longitudinal
lines, which are irregular both in color and thickness.

Discussion
Acral lentiginous melanoma (ALM), the most common clinical presentation of melanoma in African and
Asian descent1-3, is a rare subtype in Caucasians with
data in the literature ranging from 2 to 6%. ALM has an
equal incidence in men and women and predominates
in individuals between 50 and 70 years of age3,6,7. Any
histological subtype of melanoma that occurs on the
palms, soles, subungual or dorsum of hands and feet
is considered acral melanoma3,8. The etiology is uncertain, but several factors such as trauma, chronic inflammation, and mechanical stress have been proposed3-5,8.
As it is a pathology with few symptoms in the initial
stages, added to the fact that it affects more advanced
age groups and the inherent limitation for self-examination
in acral regions, it is often detected in more advanced
stages3. Clinically, there may be a pigmented longitudinal band (melanonychia), brownish to blackish, asymmetrical, with an irregular edge, and there may be
dissemination of pigmentation to the proximal nail fold,
giving rise to the Hutchinson sign, as in the present
case. In more advanced stages, nail dystrophy, complete destruction of the nail plate and ulcerations may
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Figure 2. Proliferation of atypical intraepithelial
melanocytes with abundant melanin (H&E 400X).

be present1,6,7. Genetic alterations may be involved in
melanoma, with the mutation in the receptor tyrosine
kinase (KIT) being the most frequent in ALM (15–40%),
whereas in other melanoma subtypes (superficial
spreading melanoma and nodular melanoma) mutations occur more commonly in NRAS (17%), BRAF
(50%) or PTEN3.

Rodrigo C. Davanço et al.: Acral subungual lentiginous melanoma

Figure 3. Immunohistochemistry with Collagen IV staining
shows an intact basement membrane demarking
neoplastic cells (400X).
Figure 6. Final result 6 months after removal of the nail
apparatus with preservation of the distal phalanx.

Figure 4. Immunohistochemistry staining with MELAN-A
showing atypical melanocytes scatted in epidermis
(400X).

Figure 5. Immunohistochemistry staining with Ki-67 with
positivity in 90% of neoplastic epidermal cells in
epidermis (40X).

Other benign conditions can produce a sign similar
to Hutchinson’s (pseudo-Hutchinson) such as Addison’s
disease, HIV infection, Bowen’s disease, racial pigmentation (phototypes V and VI), and malnutrition,
among others. Whereas the most common form of
longitudinal melanonychia in adults is melanocytic activation, in children benign melanocytic nevus is the
more frequent7,8.
Dermoscopy is an additional tool that can help distinguish between benign and malignant pigmentary
lesions1,7. Suspicious lesions may present irregular longitudinal lines, with a diameter greater than 3 mm,
abrupt interruption of parallelism in some areas, brown
or black color and ill-defined borders.
Biopsy is indicated in suspicious lesions, namely
those appearing after puberty, especially from the
fourth to the sixth decade of life, any acquired lesion
in patients with a personal history of melanoma and
lesions with rapid and progressive growth6,9. Lesions
smaller than 3 mm in diameter can be biopsied using
2 biopsy punches, one of 6 mm with removal of the
pigmented nail plate and the other of 3–4 mm performed on the nail matrix. However, in lesions with a
diameter between 3–6 mm and with pigment in the
nail matrix, a transverse biopsy in the matrix is indicated, and removal in blocks with a “U” flap may be
necessary if there is pigment in the proximal nail
matrix9.
Histologically, confluent dendritic or epithelioid melanocytes can be identified, alone or in nests, at the dermoepidermal junction. Pagetoid migration may occur
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and dermal invasion takes the form of atypical epithelioid
cords or nests3. Immunohistochemistry staining with
markers such as MART-1, Melan-A, S-100, HMB45, and
NKI/C3 complements the diagnosis, and a positive
MART-1 or HMB45 and S100 protein with negative cytokeratin confirms the diagnosis of melanoma7.
Due to the proximity of the nail matrix to the underlying bone, wide excision with amputation of the phalanx is considered the first-line therapy in cases of
melanoma of the nail unit, but additional therapies may
be necessary depending on the extent of the lesion1,6.
In in situ lesions, currently, more conservative surgeries
are indicated, such as amputation of the distal phalanx,
thus preserving the proximal phalanx1,3,7. In these
lesions or others that are minimally invasive, some
authors suggest wide local excision with removal of the
nail plate, bed, and matrix, thus avoiding limb amputation6,8-10. In cases of locally advanced disease, the level
of amputation of the phalanx will depend on the thickness and depth of the lesion9, while in metastatic disease the therapeutic options are chemotherapy,
radiotherapy, targeted molecular therapy, and immunotherapy. Nevertheless, most agents used in targeted
therapy are indicated for melanomas with mutations in
BRAF, NRAS, and PTEN, whereas in the acral lentiginous subtype, the main mutation is in KIT, leaving few
therapeutic options such as imatinib and sunitinib, both
with variable clinical response1,3,7.
As ALM is an infrequent subtype and with a worse
prognosis when compared to other subtypes, early
diagnosis and an adequate therapeutic approach are
essential for a better evolution of the condition, with
greater chances of cure.

Funding
None.

154

Conflicts of interest
None.

Ethical disclosures
Protection of people and animals. The authors
declare that for this research no experiments on human
beings and/or animals were performed.
Confidentiality of data. The authors declare that
they have followed the protocols of their work centre
about the publication of patient data.
Right to privacy and written consent. The authors
declare that no patient data appear in this article.

References
1. Nakamura Y, Fujisawa Y. Diagnosis and management of acral lentiginous
melanoma. Curr Treat Options Oncol. 2018 Jun 27;19(8):42. doi:
10.1007/s11864-018-0560-y. PMID: 29951919.
2. Lino-Silva LS, Zepeda-Najar C, Salcedo-Hernández RA,
Martínez-Said H. Acral lentiginous melanoma: survival analysis of
715 cases. J Cutan Med Surg. 2019 Jan/Feb;23(1):38–43. doi:
10.1177/1203475418800943. Epub 2018 Sep 15. PMID: 30221995.
3. Goydos JS, Shoen SL. Acral lentiginous melanoma. Cancer Treat Res.
2016;167:321–9. doi: 10.1007/978-3-319-22539-5_14. PMID: 26601870.
4. Darmawan CC, Jo G, Montenegro SE, Kwak Y, Cheol L, Cho KH, et al.
Early detection of acral melanoma: a review of clinical, dermoscopic,
histopathologic, and molecular characteristics. J Am Acad Dermatol.
2019 Sep;81(3):805–12. doi: 10.1016/j.jaad.2019.01.081. Epub 2019 Feb
5. PMID: 30731177.
5. Cust AE. Prognostic features for acral lentiginous melanoma. Br J Dermatol. 2018 Feb;178(2):311–2. doi: 10.1111/bjd.16163. PMID: 29441559.
6. Duarte AF, Correia O, Barros AM, Azevedo R, Haneke E. Nail matrix
melanoma in situ: conservative surgical management. Dermatology.
2010;220(2):173–5. doi: 10.1159/000266038. Epub 2009 Dec 11. PMID:
20016126.
7. Littleton TW, Murray PM, Baratz ME. Subungual Melanoma. Orthop Clin
North Am. 2019 Jul;50(3):357–66. doi: 10.1016/j.ocl.2019.03.003. PMID:
31084838.
8. Ruffolo AM, Sampath AJ, Kozlow JH, Neumeister MW. Melanoma of the
hands and feet (with reconstruction). Clin Plast Surg. 2021 Oct;48(4):687–98.
doi: 10.1016/j.cps.2021.05.009. Epub 2021 Jun 27. PMID: 34503729.
9. Braun RP, Baran R, Le Gal FA, Dalle S, Ronger S, Pandolfi R, et al.
Diagnosis and management of nail pigmentations. J Am Acad Dermatol.
2007 May;56(5):835–47. doi: 10.1016/j.jaad.2006.12.021. Epub 2007 Feb
22. PMID: 17320240.
10. Lieberherr S, Cazzaniga S, Haneke E, Hunger RE, Seyed Jafari SM.
Melanoma of the nail apparatus: a systematic review and meta-analysis
of current challenges and prognosis. J Eur Acad Dermatol Venereol.
2020 May;34(5):967–76. doi: 10.1111/jdv.16121. Epub 2020 Jan 6.
PMID: 31788861.

Port J Dermatol and Venereol.

CASE REPORT

Cold urticaria: A clue to a silent systemic disease
Urticária ao frio: um sinal de doença sistémica silenciosa
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Abstract
A previously healthy 2-year-old boy with a history of recurrent hives after exposure to cold air. A diagnosis of cold-induced
urticaria was confirmed by a positive ice cube test but in the investigation, we found hepatic cytolysis and a lack of
alpha-1-protein band level in protein electrophoresis. Deficiency of alpha-1-protein was confirmed which prompted genotype
sequencing and genetic studies, unveiling the ZZ genotype and Glu342Lys mutation of SERPINA1 gene respectively.
Alpha1-antitrypsin deficiency (AATD) was identified in association with acquired cold urticaria.
In the last decades cases of AATD associated with cold urticaria have been described mostly in patients with Z allele. AATD
results in inadequate inactivation of plasmatic proteases and, consequently, incomplete control of the inflammatory reaction,
eventually predisposing to urticaria.
The authors suggest that AATD screening could be more frequently performed in the investigation of cold urticaria, since early
AATD diagnosis is essential.
Keywords: Cold urticaria. Alpha1-antitrypsin deficiency. Z allele.

Resumo
Rapaz de 2 anos, previamente saudável, com história recorrente de lesões urticariformes após exposição ao frio. Da investigação salienta-se: teste do cubo de gelo positivo, padrão de citólise hepática e ausência da banda alfa-1 na eletroforese
das proteínas. Foi confirmado o défice de alfa-1-antitripsina (DAAT) e a sequenciação e estudo genético revelaram genótipo
ZZ e mutação Glu342Lys do gene SERPINA1.
Nas últimas décadas têm sido reportados casos de DAAT associados a urticária ao frio, sobretudo nos portadores do alelo
Z. Apesar da causalidade ser desconhecida, o DAAT resulta na inativação inadequada de protéases plasmáticas e, consequentemente, no controlo incompleto da reação inflamatória, eventualmente predispondo ao aparecimento de urticária.
O caso descrito alerta para a importância do rastreio de DAAT no estudo da urticária ao frio, dado que é essencial o diagnóstico precoce desta patologia.
Palavras-chave: Urticária ao frio. Défice de alfa-1 antitripsina. Alelo Z.
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What does this case report add?
This case supports the possible association between
urticaria and decreased levels of α1AT activity with
predominance of the Z gene, and recommendation to
perform AATD screening upon cold urticaria.

Previous presentations
This case report was presented as a E-poster at the
meeting 20° Congresso Nacional de Pediatria that took
place in Lisbon on October 13, 2019.
A previously healthy 2-year-old boy, without relevant
family history, was referred to our immuno-allergology
clinic due to a history of recurrent hives during the previous four months. Episodes were characterized by
pruritic coalescing erythematous papules developing
on bare skin areas that started within minutes after
exposure to cold air and disappeared in less than 24 h.
Neither angioedema nor other symptoms (fever, gastrointestinal or respiratory complaints) were ever
observed. Symptoms related to the contact with cold
water were not referred.
He started levocetirizine 5 mg twice a day with complete resolution of symptoms. However, when he
reduced the dose to half (5 mg/day), symptoms relapsed
in contact to cold air.
In this context, Cold Stimulation Test (CST) was performed with an ice cube. Ten minutes after skin contact,
he developed erythematous papules at the test site.
Laboratory tests showed hepatic cytolysis (AST
104 U/L; ALT 145 U/L; with no cholestatic pattern
nor hepatic dysfunction). Viral infections (EpsteinBarr virus, Cytomegalovirus, Hepatitis A, B, and C
virus) were excluded, as well as celiac disease.
Cytoplasmic-antineutrophil antibodies (C-ANCA) were
negative. A serum protein electrophoresis showed a
decreased alpha-1-protein band level (33 mg/dL), which
prompted genotype sequencing and genetic studies,
unveiling the ZZ genotype and Glu342Lys mutation of
SERPINA1 gene respectively. Family members were
heterozigotes for this mutation.
Alpha1-antitrypsin deficiency disease (AATD) was
identified, associated with cold urticaria, but the patient
had no other manifestation of AATD.
More extensive vaccine prophylaxis was ensured
(such as hepatitis virus A immunization) and patient’s
parents were advised to adopt lifestyle changes, specifically avoiding exposure to tobacco smoke, in order
to slow further deterioration of target organs.
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He maintains follow-up in gastroenterology and
immuno-allergology, with stable levels of transaminases and normal hepatic ultrasound, and urticaria
under complete control with a minimal dose of
H1 anti-histamines.

Discussion
Our clinical case involves two different identities:
AATD and acquired cold-induced urticaria.
Alpha1-antitrypsin (α1AT) is the most important protease inhibitor in blood and acts as protection, at least
to some degree, against trypsin, kallikrein, elastase,
collagenase, and proteases derived from leucocytes
(such as neutrophil elastase)1.
AATD is inherited in an autosomal co-dominant fashion and is caused by mutations in the SERPINA1 gene
located in the long arm of chromosome 142. In patients
with the Z allele, such as the presented case, the
alpha1-antitrypsin has a lysine substituted for a glutamate amino acid resulting in spontaneous polymerization within the endoplasmic reticulum of the
hepatocyte2-4. This leads to decreased serum levels of
alpha1-antitrypsin and hepatocyte apoptosis which can
manifest initially as laboratory abnormalities (the stage
where our patient was) but can also progress to hepatitis, fibrosis and finally to juvenile liver cirrhosis1-4.
This disease is also responsible for other organ dysfunction such as pulmonary emphysema, panniculitis,
and vasculitis2,4. Although panniculitis is the typical skin
manifestation associated with the ZZ phenotype of
AATD2, our patient only presented urticaria lesions. No
signs of vasculitis were ever observed.
Cold urticaria can be divided into acquired forms and
familial forms. In our case, the early onset of urticaria
would suggest a familial form, which includes delayed
cold urticaria (DCU), familial cold autoinflammatory
syndrome (FCAS), and familial atypical cold urticaria
(FACU)5, however, clinical manifestations were not
compatible neither the family history. Also, CST is characterized by negative results in the familial forms,
except in delayed cold urticaria in which the result is
positive only after a few hours. Therefore, our case is
more compatible with acquired cold urticaria, which can
be classified as either primary (usually idiopathic) or
secondary, mostly to an underlying haematologic or
infectious disease5. In this case, an idiopathic form
seems more likely, since secondary causes have been
excluded. Nevertheless, follow-up with no remission of
urticaria within 5 years might support a diagnosis of a
familial form5.
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Since the 1970s there have been reports on the association between alpha-1-antitrypsin deficiency and urticaria1. Doeglas and Bleumink confirmed the significantly
decreased levels of α1AT activity in patients with cold
urticaria with predominance of the Z gene in these groups1.
Deficiencies of protease inhibitors in general, and
AATD in particular, predispose to the development of
skin lesions1. Although the casual relationship is not fully
understood, a deficiency of alfa1-antitrypsin will lead to
inadequate inactivation of plasmatic proteases and thus
to faulty control of inflammatory reactions, eventually
predisposing to the development of urticaria1.

Conclusion
The authors suggest that AATD screening could be
performed more frequently in the investigation of
cold-induced urticaria, and emphasize the importance
of recognizing these atypical presentations of AATD,
as an early diagnosis is critical to enable the implementation of lifestyle changes and therapeutic options that
will slow down further disease progression, decreasing
morbidity and mortality.
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Cutaneous phaeohyphomycosis caused by Exophiala dermatitidis
in an immunosuppressed patient: A case report and brief review
Feohifomicose cutânea causada por exophiala dermatitidis em paciente imunossupresso:
um relato de caso e breve revisão de literatura
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Abstract
Phaeohyphomycosis is a group of fungal infections caused by filamentous dematiaceous fungi, which have melanin in their
cell walls. Phaeohyphomycosis has four clinical forms: superficial, subcutaneous, systemic, and disseminated. Although rare,
the subcutaneous form shows a significant prevalence in immunocompromised individuals, especially in solid organ transplant
recipients. We report a case of subcutaneous phaeohyphomycosis in a renal transplant patient, caused by the species Exophiala dermatitidis. Although the case reveals characteristic clinical manifestations of the disease, laboratory and cultural
findings were atypical. Based on this case of subcutaneous phaeohyphomycosis, a brief literature review is carried out on this
rare and important fungal infection in medical practice.
Keywords: Phaeohyphomycosis. Subcutaneous phaeohyphomycoses. Invasive fungal infections.

Resumo
A feohifomicose consiste num grupo de infeções fúngicas causada por fungos filamentosos demáceos, que apresentam
melanina nas suas paredes celulares. A feohifomicose possui quatro formas clínicas: superficial, subcutânea, sistémica e
disseminada. Embora rara, a forma subcutânea demonstra prevalência significativa em indivíduos imunocomprometidos,
principalmente transplantados de órgãos sólidos.
Relatamos um caso de feohifomicose subcutânea em paciente transplantado renal, causada pela espécie Exophiala dermatitidis. Apesar de manifestações clínicas características da doença, os achados laboratoriais e culturais foram atípicos. A
partir desse caso de feohifomicose, realiza-se uma breve revisão de literatura sobre essa rara e importante infeção fúngica
na prática médica.
Palavras-chave: Feohifomicose. Feohifomicose subcutânea. Infeções fúngicas invasivas.
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The present case report emphasizes the importance
of considering fungal etiology in immunosuppressed
patients, in view of the morbidity and mortality of these
clinical conditions. In addition, cultural findings identified are rare, highlighting the dimorphic character of
Exophiala and the need for adequate care with the
culture media and environment for the etiological diagnosis of these infections.

Introduction
Phaeohyphomycosis is a group of infectious diseases
caused by filamentous or darkly pigmented fungi. They
are named dematiaceous or melanized due to the deposition of melanin in their cell walls1-4. We often find these
fungi in nature, soil, wood, and decomposing plant
debris in subtropical and tropical climates2,5-7.
Infections caused by filamentous dematiaceous fungi
are rare in humans and often related to immunosuppression, such as in neoplasia, HIV infection, and
organ transplanted patients. According to ‘Transplant
Associated Infection Surveillance Network’, the prevalence of phaeohyphomycosis in transplant patients is
estimated at 2.7%8. However, it can also occur in immunocompetent hosts2,5-7.
Phaeohyphomycosis usually develops through traumatic inoculation of the skin and subcutaneous tissue
with contaminated matter, with most reports occurring
on rural and outdoor workers2,6. The infection manifests
in four clinical forms: superficial, subcutaneous, invasive (affecting brain, central nervous system, peritoneum, bones, and/or lungs), and systemic (funge
mia)2,4,9. The subcutaneous form is the most common
presentation. It usually occurs as nodules or cutaneous
abscesses (phaeohyphomycotic cysts), and verrucous,
hyperkeratotic, or ulcerated plaques on the limbs, fingers, wrists, knees, and ankles2,4.
This study aims to report a case of cutaneous phaeohyphomycosis in an immunosuppressed patient. It
also presents a concise literature review on this rare
and significant fungal infection.

Case report
Male patient, 61 years old, from Parambu, Ceará,
living in Cachoeirinha, Rio Grande do Sul, Brazil. The
patient had a clinical history of hypertension, cardiopathy, and kidney transplant in 2016. He was medicated
daily with oral prednisone 5 mg, tacrolimus 1 mg, pantoprazole 20 mg, and metoprolol tartrate 100 mg. He
visited the Dermatology department due to a brownish

A

B

Figure 1. A: brownish nodule on the distal third of the left
leg. B: with a detail showing a small crust.

lesion on the left inferior limb resulting from a laceration
in a tile one year earlier.
Cutaneous examination revealed a well-defined and
firm brownish hyperchromic nodule measuring 4 × 2 cm
at the distal third of the left leg (Figs. 1a and b). A cutaneous punch biopsy was performed and material was
sent to histopathological, mycological, and bacteriological
examinations. Histopathology showed epidermal necrosis, a granulomatous reaction with histiocytes and giant
cells in the deep dermis and hypodermis associated
with a suppurative inflammatory infiltrate when stained by
haematoxylin and eosin (H&E) (Figs. 2a and b).
PAS (Fig. 3) and Grocott (Figs. 4a and b) stains revealed
broad septate hyphae and yeast cells. There were no
bacterial colonies after 48 h of incubation in culture
and, in addition, the mycological analysis did not present fungal structures either.
The culture in Sabouraud dextrose agar with chloramphenicol at 25°C showed an initial growth of a white filamentous velvety colony, that changed into a brownish
coloration (Fig. 5a), with the presence of dematiaceous
hyphae in microscopic examination (Fig. 5b). A smear
was isolated and was analyzed through Polymerase
Chain Reaction (PCR) and genetic sequencing, which
identified the fungal species Exophiala dermatidis.
Subsequently, to confirm the result of the fungal culture, a new sample was prepared in potato agar, stored
at 35°C, revealing growth of a colony with black
yeast-like aspect in 5 days (Fig. 5c). This isolate was
identified by Matrix-assisted Laser Desorption
Ionization-Time-of-Flight
Mass
Spectrometry
(MALDI-TOF MS), confirming the species Exophiala
dermatidis, obtaining a log-score value ≥2.0.
Nevertheless, the plate was stored at 25°C for 10 days,
and surprisingly, the agent restarted a filamentation
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Figure 2. A: granulomatous reaction with histiocytes and giant cells, suppurative inflammatory infiltrate (H&E, ×20).
B: a detail of lymphocytic infiltrate with multinucleated giant cell (H&E, ×40).

Figure 3. Presence of brownish hyphae and yeast cells
in skin biopsy with lymphocytic infiltrate and histiocytes
(PAS, ×100).

process, demonstrating a colony of black filamentous
morphology (Fig. 5d).
Ultrasound in the soft parts of the left leg identified a
hypoechoic and heterogeneous ill-defined image in the
distal third of the pretibial region. A computed tomography scan of the chest showed a focal/nodular pulmonary
opacity with attenuation in ground glass at the posterior
apical segment of the left upper lobe, measuring 2.4 cm
and with a solid component measuring 0.4 cm, suggesting an inflammatory process and a primary proliferative
lesion. We could not conclude our investigation due to
the patient’s death by Covid-19.

Discussion
Etiology and epidemiology
Dematiaceous fungi are widely distributed in nature
and have the potential to infect humans. Dematiaceous
160

fungi infections are classified into three groups: eumycotic mycetoma, characterized by the discharge of
black grains via skin fistulae; chromoblastomycosis,
characterized by infections with the presence of muriform cells in the skin and/or subcutaneous tissue; and
the phaeohyphomycosis, in the form of septate dark
hyphae, pseudohyphae, and yeast in the infected
tissues1,6,10.
These fungi are part of the Phaeohyphomycetes
class, whose main characteristic is the presence of
dihydroxynaphthalene melanin pigment in the cell walls
forming a brown pigment10,11.
The term phaeohyphomycosis was first introduced by
Libero Ajello et al., in 1974. It comes from the Greek
word phaios (dark), which refers to the brownish-black
color morphology, septate hyphal, or mycelium filaments of fungi3,4,6,12. The most common genera are
Exophiala sp., Wangiella sp., and Phialophora sp.2,6.
Infection by Exophiala dermatitidis identified in our
case, occurs through direct traumatic inoculation and/or
wounds contaminated by the earth, decomposing vegetables, plants or wood2,13.
Due to its broad presence in nature, soil, and decomposing plant debris, subcutaneous phaeohyphomycosis fungi often affect rural populations, especially when
the patient has a previous history of skin trauma.
Infections often occur in tropical and subtropical climates, mainly in Central and South America.
Most infections develop in older adults with some
degree of immunosuppression, usually associated with
tuberculosis, diabetes, HIV infection or acquired immunodeficiency syndrome (AIDS), endocrine diseases,
hematological malignancies, or other neoplasia, and
also in transplanted patients and/or those under
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Figure 4. Septate hyphae and yeast cells on both images (Grocott, ×40).

A

B

C

D

Figure 5. A: germination in Sabouraud dextrose agar with cloramphenicol at 25 °C: macroscopic aspect
of the colony—front with a filamentous white colony that later received a brownish coloration.
B: microscopy showing septate and ramified brownish hyphae, with no conidium. C: germination in
potato agar at 35 °C showing creamy, yeast-like growth. D: followed by black yeast in filamentation
process in potato agar at 25 °C.
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immunosuppressive therapies2,5,6, but the infection may
also affect immunocompetent hosts2,7.
Phaeohyphomycosis is a rare infection, but the number of cases is growing, together with the number of
immunocompromised patients with neoplasms and
transplants2. In Rio Grande do Sul, the Brazilian state
where we conducted this study, the first three cases of
subcutaneous phaeohyphomycosis were reported at
the end of the 1980s14.
As in the present case, immunosuppressive therapy
in solid organ-transplanted patients predisposes for
infections by filamentous fungi, resulting in much more
serious disease and resistance to antifungal
treatment13,15.
In this case, the identified fungal species, Exophiala
dermatitidis is widely distributed in the natural environment, principally in warm and humid areas in tropical
climates. Although uncommon, E. dermatitidis can
cause cutaneous, corneal, and respiratory infections,
affecting particularly patients with bronchiectasis or
immunosuppression16,17.
The dimorphic character of E. dermatitidis is related
with its pathogenicity, representing a virulence factor
and an indicator of biofilm formation due to the morphological switch that is part of such formation process.
Biofilm hinders the clearance of infections, resulting in
a chronic recurrent infection17. Furthermore, melanin is
believed to confer a protective advantage by scavenging free radicals and hypochlorite produced by phagocytic cells, protecting these microorganisms from the
immunologic response2,10,11. This may explain the
pathogenic potential of these agents4.

Classification and clinical manifestations
Phaeohyphomycosis represents a heterogeneous
group of fungal infections, primary and opportunistic2,4.
The most common clinical form is subcutaneous phaeohyphomycosis —also known as phaeohyphomycotic
cyst— which can present under a wide range of skin
lesions, such as papulonodules, nodules, verrucous,
hyperkeratotic plaques, cysts, abscesses, and/or
ulcers. They typically occur on the extremities such as
feet, ankles, legs, and knees, areas that are more
exposed to trauma2,4,7. Disseminated nodules of the
subcutaneous form usually start on the limbs and
spread over the body surface18.
At first, well-defined brownish mobile nodules slowly
and chronically evolves into an encapsulated fluctuant
mass with a liquefied center, that spares the underlying
plans (muscles and bones)1,4,5, as in this case report.
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Diagnosis
The diagnosis of subcutaneous phaeohyphomycosis
can be difficult because of its many clinical forms. It
depends on clinical, histopathology, and mycologic findings1,6. In the differential diagnosis, we can consider
suppurating granulomatous lesions and other fungal
infections such as sporotrichosis, leishmaniasis, and
chromoblastomycosis1,18. Cultural examinations require
expertise from the mycology laboratory15. Direct microscopy using potassium hydroxide may present septate
hyphae, ramified hyphae (short or long; regular or curled),
as well as yeast elements, and pseudohyphae1,13.
Histopathological examination of surgical specimens,
using H&E staining, may present torus pigmented
hyphae and yeast in the dermis and subcutaneous tissue, not affecting the epidermis1. These pigmented
structures are helpful in the differential diagnosis of
phaeohyphomycosis. In chromoblastomycosis, the
diagnosis is established by muriform cells with septations along one or two planes in different levels of the
tissue. In eumycotic mycetoma, fungi appear as microcolonies of hyphae forming grains13. Fontana-Masson
staining, which highlights melanin pigment in cell walls,
is useful to identify phaeohyphomycosis structures that
are not seen in H&E1,4,6. However, it was not available
in this study.
Histopathology determines the general diagnosis of
phaeohyphomycosis but cannot identify the etiological
agent, and after preservation of the material in formaldehyde fungus culture is no more viable13. In Sabouraud
dextrose agar culture media, phaeohyphomycosis colonies are olive-green, brown, or black yeast like11.
However, in this case, the Exophiala sp. presented
initially as white to dark colonies with a velvety texture
in lower temperatures, between 25-30 °C6. Therefore,
temperature is an important factor regulating microbial
activity and shaping this agent, due to the thermal
dimorphism of some fungi.
PCR is a helpful technique for genetic sequencing of
infectious pathogens, confirming the fungal species6,11.
MALDI-TOF MS (Matrix-assisted laser desorption ionization time-of-flight mass spectrometry) consists of a
fast, cheap, and reliable technique widely applied for
fungal identification, mainly to yeast fungi19,20. In view
of the dimorphism of fungal colonies, observed in this
case report, samples were analyzed by both techniques with both identifying Exophiala dermatitidis.
Despite the high diagnostic accuracy of such techniques they have limited availability and complexity and
are more indicated to research studies6,11,19,20.
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Treatment
Surgical resection is the treatment of choice for subcutaneous phaeohyphomycosis and results in cure and
the absence of relapse in most cases. Surgery may
adopt a conventional approach or use Mohs micrographic surgery, an efficient and conservative surgical
treatment that minimizes tissue loss21.
Systemic antifungal therapy is recommended in
relapse cases and immunocompromised patients.
Therapy tends to have a long duration but there is no
consensus on the length of therapy (6 weeks to
24 months6 ) and the choice of antifungals3. Itraconazole,
voriconazole, amphotericin B, micafungin, colistin, terbinafine, and caspofungin have recommended even
though they have demonstrated to be more effective in
in vitro studies3,6,16,17. Isolated reports used terbinafine6.
Itraconazole demonstrates activity against many dematiaceous fungi, but the medication is being less used
due to side effects and the lack of an intravenous formulation3. Therefore, the literature lacks evidence that
supports drug therapies for phaeohyphomycosis.

Conclusion
The wide range and little specificity of dermatologic
manifestations complicate the clinical diagnosis of
phaeohyphomycosis. However, considering the prevalence of dematiaceous fungi in the environment and the
many pathogenic species, we must consider contamination even when agents are isolated by culture.
This report emphasizes the importance of cultural
and anatomopathological additional examinations for
the diagnosis of phaeohyphomycosis, especially in
immunocompromised individuals, in which these infections are more frequent.
We also highlight the importance of proper analysis
of macroscopic and microscopic morphology of fungal
cultures, especially the singularities of each species,
such as Exophiala dermatitidis, that demonstrated
dimorphism in different temperatures. Analysis such as
MALDI-TOF MS or gene sequencing may give a more
accurate diagnosis, as in the present case.
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CASE REPORT

Managing squamous cell carcinoma in recessive dystrophic
epidermolysis bullosa with electrochemotherapy
Eletroquimioterapia em carcinoma espinocelular na epidermólise bolhosa distrófica
recessiva
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Abstract
Epidermolysis bullosa (EB) represents a group of congenital disorders caused by mutations in skin structural proteins. Squamous cell carcinoma (SCC) is one major complication and the leading cause of death of several subtypes of EB. We report
a case of a 38-year-old female patient with recessive dystrophic EB that underwent electrochemotherapy (ECT) for treatment
of cutaneous SCC in the right foot. Two sessions were performed, in which the intravenous administration of bleomycin was
followed by the local application of electric pulses. We verified a partial response in 8th week of follow up and a complete
response in the 24th week.
ECT is a local treatment for cutaneous and subcutaneous tumors, mainly as palliative care for metastases. Studies have shown
its effectiveness in primary tumors that are unresectable due to size and location, and it has been proposed as a new treatment
modality for SCCs in EB with high overall response.
Keywords: Recessive dystrophic epidermolysis bullosa. Squamous cell carcinoma. Electrochemotherapy.

Resumo
A epidermólise bolhosa (EB) representa um grupo de doenças congénitas causadas por mutações em genes que codificam
proteínas estruturais da pele. O carcinoma espinocelular (CEC) é uma das suas complicações mais temidas, sendo a principal causa de morte nalguns subtipos de EB. Apresenta-se o caso de uma doente de 38 anos com EB distrófica recessiva,
que foi submetida a eletroquimioterapia (EQT) para o tratamento de um CEC no pé direito. Foram realizadas duas sessões
de tratamento, com administração endovenosa de bleomicina seguida da aplicação de pulsos elétricos. Verificou-se uma
resposta parcial às 8 semanas de follow-up e resposta completa às 24 semanas.
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A EQT é um tratamento local para tumores cutâneos e subcutâneos, primeiramente como modalidade paliativa em metástases. Estudos demonstram a sua eficácia no tratamento de tumores cutâneos primários irressecáveis, pelas suas dimensões
ou localização, tendo sido proposta como modalidade terapêutica nos CECs na EB, com boa resposta global.
Palavras-chave: Epidermólise bolhosa distrófica recessiva. Carcinoma espinocelular. Eletroquimioterapia.

Introduction
Epidermolysis Bullosa (EB) represents a group of
rare congenital disorders caused by genetic variants in
skin structural proteins, resulting in disruption of the
dermal-epidermal junction. It is a clinically and genetically heterogeneous disorder characterized by skin fragility, with a propensity to impaired wound healing and
blister formation. Based upon the ultrastructural levels
of skin cleavage, EB is classified into four major types:
simplex, junctional, dystrophic, and Kindler Syndrome.
Recessive dystrophic EB (RDEB) results from a mutation in the COL7A1 gene that encodes the alpha-1 chain
of type VII collagen1,2.
Squamous cell carcinoma (SCC) is one of the most
feared complications and the leading cause of death of
several subtypes of EB. The risk is higher for RDEB,
especially in the generalized severe form3. To date,
surgery is the first-line treatment for EB-associated SCC
(EB-SCC), however, these tumors show an aggressive
course, with high rates of recurrence even following
complete excision4,5. Systemic chemotherapy and
radiotherapy are only recommended as palliative modalities since their side effects may overweight the benefits
in these fragile patients6,7. Despite all treatments available, there is a high morbidity and mortality associated
to EB-SCCs, with significantly reduced life expectancy.
Electrochemotherapy (ECT) is a local treatment for
cutaneous and subcutaneous tumors. The first ECT
clinical trial was performed in 1991 in Villejuif, France,
on head and neck cutaneous metastatic SCCs8. The
European Standard Operating Procedures of ECT
(ESOPE) project, which established the guidelines for
a safe application of ECT in clinical practice was published in 20069. Even though ECT is mainly applied as
palliative care for metastases, it may also be used for
primary tumors that are unresectable due to size and
location10,11. ECT has been proposed as a new treatment modality for EB-SCCs, due to its effectiveness
and favorable safety profile4,12,13.

Case Report
We report the case of a 38-year-old female patient
with RDEB who presented with a cutaneous SCC in
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the dorsum of the right foot (Fig. 1). The lesion had
been growing for the past 4 months, and was successfully treated with ECT, obviating the need for
further treatments. The inclusion criteria and technical procedures followed the ESOPE9. Patient underwent an ECT session using the ePORE Gx device
(Pes Med, Italy) in which bleomycin was administrated intravenously at a dose of 15 000 UI/m2 for
2 minutes, followed by electric pulses 8 minutes later.
The lesion was examined and measured at follow-up
appointments to evaluate the response to treatment
and efficacy was assessed according to the Response
Evaluation Criteria in Solid Tumours14. We reported
stable disease 8 weeks after the first treatment, so
we proposed a second session, which the patient
consented. The second ECT session was performed
9 weeks after the first one, using the Cliniporator
1 device (IGEA, Italy). At 8 weeks of follow-up, we
reported a partial response (Fig. 2a), with a complete
response and skin healing of the treated area at
24 weeks of follow-up (Fig. 2b). ECT was well tolerated, with only mild adverse effects reported, which
included muscle contractions during each pulse and
local pain, erythema, and ulceration in the follow-up
period. After the first three postoperative months, in
which the patient was evaluated every two weeks, a
quarterly follow-up was performed in the first year and
every four months thereafter. At 64 weeks of follow-up,
the patient is still free of recurrence.

Discussion
A major complication of EB is the development of
multiple cutaneous SCCs, which generally develop in
early adulthood and tend to arise at sites of chronic
non-healing wounds or hyperkeratotic lesions. These
tumors may be difficult to identify clinically since they
frequently resemble areas of nonmalignant EB ulceration and wounds, so it is essential to maintain a straight
clinical follow-up and have a low suspicion threshold to
perform biopsy3,15. They represent the leading cause of
death in EB at or after mid-adolescence, with death from
cutaneous SCC occurring within 5 years of the diagnosis of the first SCC in most patients. The cumulative risk
of at least one SCC in patients with generalized severe

M. Pestana et al.: Eletrochemotherapy in squamous cell carcinoma

Figure 1. Clinical presentation. An erosive tumor, 3 × 4 cm in size, localized in the dorsum of the right foot.

A

B

Figure 2. Clinical response to treatment. A: a partial
response was reported at 8 weeks of follow-up, with
superficial ulceration at the site of the SCC. B: at
24 weeks of follow-up, a complete response was
reported, with no clinically evident disease.

form of RDEB is 7.5%, 68%, and 90% by ages 30, 35,
and 55 respectively. In contrast, the risk of these tumors
is <25% by age 45 years in other forms of RDEB16.
The first line treatment for cutaneous EB-SCCs is surgery however these lesions tend to recur locally as their
borders are usually indistinct4. Radiotherapy and conventional chemotherapy have been reserved as palliative modalities for advanced or locally recurrent SCC so
other treatment options should be considered6,7. ECT
combines the administration of a low dose of a chemotherapeutic agent, such as cisplatin or bleomycin, and
the local application of short intense electric pulses. The
electric fields transiently permeabilize the cell membrane, allowing the entrance of the drug into the

neoplastic cells, enhancing its effectiveness and reducing its side effects. Only transient and mild adverse
effects are usually reported8,10, as in the present case.
Although it has no impact in the systemic progression of
the disease, it has been proposed as a treatment modality for EB-SCC with high overall response.
In this case, we verified a complete response of a
cutaneous SCC after two well tolerated sessions of
ECT. This report aims to reinforce the potential of ECT
as a viable approach for SCCs in patient with EB, without the high risk of functional impairment after surgical
excision and no contraindications related to the disease.

What does this study add
We aim to reinforce the potential of electrochemotherapy as a viable approach for squamous cell
carcinoma in patients with epidermolysis bullosa,
without the high risk of functional impairment after
surgical excision.

Prizes and previous presentations
This case has been presented as a clinical case on
“Reunião de Primavera da Sociedade Portuguesa de
Dermatologia e Venereologia”, Aveiro, 9–10th July
2021 and as an e-poster on “EADV 30th congress,”
Virtual, 29th September–2nd October 2021.
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Asymptomatic erythematous depression on the thumb
Depressão eritematosa assintomática no polegar
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A 78-year-old Portuguese woman, phototype II
Fitzpatrick, presented to our Dermatology Department
with an asymptomatic reddish depression on her right
thumb, which had persisted for more than thirty years.
The patient denied previous chemical or physical

A

trauma. Her medical history was unremarkable.
Physical examination revealed a 14 × 10 mm, nummular, well-circumscribed erythematous patch with a
slightly depressed surface on the volar aspect of her
right thumb (Fig. 1-A). Under polarized light,

B

C

Figure 1. A: clinical findings: A nummular, well-circumscribed erythematous depression is observed on the volar
aspect of right thumb. B: dermoscopy findings: a homogeneous, structureless erythema with linearly distributed
whitish spots and sparse dotted vessels surrounded by a rim of stair-like desquamation. C: histopathologic findings:
The periphery of the lesion revealed an abrupt stair-like thinning of the stratum corneum forming an area of
hypokeratosis in the center. Dilated capillaries were present in the upper dermis. (haematoxylin and eosin (H&E),
original magnification ×40).
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dermoscopy showed homogeneous, structureless
erythema with linearly distributed whitish spots and
sparse dotted vessels (Fig. 1-B). In addition, a stepped
desquamation at the edge of the lesion was seen. On
histopathological examination, the periphery of the
lesion revealed an abrupt stair-like thinning of the
stratum corneum, forming an area of hypokeratosis in
the center (Fig. 1-C). Dilated capillaries were present
in the upper dermis. There was no parakeratosis or
keratinocyte atypia.
Topical treatment with 5-fluorouracil 5% in combination with salicylic acid 10% was started; however, no
significant improvement was noted after 12 weeks.
This is a typical case of circumscribed palmoplantar
hypokeratosis (CPH), a rare skin condition, first described
in 2002 by Perez et al.1. The etiopathogenesis
of CPH remains unknown but has been proposed to be
a localized disorder of a clone of keratinocytes1. It predominantly affects middle-aged women and is characterized by a well-demarcated, depressed, erythematous
lesion, rimmed by a hyperkeratotic border localized on
the palms or, less commonly, on the soles2.Clique ou
toque aqui para introduzir texto. The main clinical differential diagnosis includes Bowen disease and porokeratosis of Mibelli1,2.
Dermoscopy is a non-invasive technique that may
increase accuracy in the differential diagnosis. It reveals
whitish streaks and white dots with regular distribution
over a light erythematous background surrounded by a
rim of stair-like desquamation1.Histopathologic examination is distinctive and essential for the diagnosis. It
is characterized by a marked decrease of the horny
layer thickness, forming a sharp step with the adjacent
normal horny layer, which closely correlates with the
dermoscopic findings2.
Treatment of CPH is challenging, and many modalities have been recommended, including local steroids,
retinoids, keratolytics, emollients, cryotherapy, and surgery1,2. However, these treatments have shown variable
efficacy, and lesions usually last for years1,2.
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A large occipital mass: Folliculitis keloidalis
Massa occipital volumosa: foliculite queloidial da nuca
Ana L. Joãoa,* and Nélia Cunha
Dermatology Department, Centro Hospitalar Universitário de Lisboa Central, Lisboa, Portugal
a
ORCID: 0000-0002-2489-0138

A 43-year-old obese man (body mass index 31) with
an uneventful past history presented with a large tumor
in the occipital region. He reported the appearance
6 years before of papules and pustules that became
larger and confluent, leading to multiple painful inflammatory draining nodules, later giving rise to a 10 cm-wide
hairless keloid scar with some tufted hairs (i.e., multiple
hair shafts emerging from a single follicular opening) at
the periphery (Fig. 1). He denied previous fluctuant
abscesses, but reported repeated local trauma due to
helmet use as a firefighter.
The patient underwent several cycles of intralesional
corticosteroid injections and electrosurgery, associated
with oral tetracycline, with very modest results. He was
later referred to plastic reconstructive surgery for wide
surgical excision.
Folliculitis keloidalis is believed to be a rare mechanical chronic folliculitis of the nape region resulting in
scarring alopecia1. Although it shows a predilection for
postpubertal Afro-American man with black curly hair,
which facilitates ingrowing hairs, it also affects other
skin phototypes as in our patient. Also, other inciting
agents may play an important role1, namely trauma
(helmet use)2. Association with obesity as in our patient
(BMI = 31) has also been occasionally observed3.
Early diagnosis is crucial to prevent this end-stage
striking appearance and increase the likelihood of therapeutic response of this deemed refractory and disfiguring hair follicle disorder.

Figure 1. Occipital keloid scar with tufted hairs at the
periphery, surrounded by scarce papules and pustules.
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