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CUTANEOUS TUBERCULOSIS: A 26-YEAR RETROSPECTIVE STUDY IN AN ENDEMIC AREA OF
TUBERCULOSIS, VITÓRIA, ESPÍRITO SANTO, BRAZIL

Karla SPELTA(1) & Lucia M. DINIZ(1,2)

SUMMARY
Background: Tuberculosis is a serious health problem in Brazil so that the knowledge on the aspects of cutaneous tuberculosis
is medically important. Objective: To assess the characteristics of patients with cutaneous tuberculosis treated at the Cassiano
Antonio Moraes University Hospital, located in the city of Vitória, State of Espírito Santo, Brazil. Methods: This is a retrospective,
descriptive, observational and cross-sectional study using the medical records of 29 patients with cutaneous tuberculosis treated at the
Dermatology and Pulmonology services of the hospital from 1986 to 2011. The inclusion criterion was the confirmation of cutaneous
tuberculosis taking into account clinical, epidemiological, immunological, and bacteriological findings, as well as the response to
specific treatment. Results: Of the 29 studied patients; 18 (62%) were women with average age of 37 years; the predominant clinical
condition was erythema induratum of Bazin in 12 (41.4%) cases; and the cutaneous lesions were in the lower limbs in 19 (65.8%)
patients. Extra-cutaneous involvement occurred in eight (27.6%) cases. The tuberculin tests were positive in 15 (79%) individuals and
the assessment of the infectious agent was negative in most of the investigated cases. Conclusion: The study found a low frequency
(0.44%) of cutaneous tuberculosis in an endemic area of tuberculosis. There was a predominance of infection in women aged thirty
to forty years. Erythema induratum was the most common clinical condition, affecting mainly the lower limbs, in contrast to other
Brazilian studies that found scrofuloderma as the most common manifestation, predominating in the cervical region of male children
and adolescents.
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INTRODUCTION
Tuberculosis occurs worldwide and in 2014 there were 9.6 million
cases and 1.4 million deaths1. In Brazil, the incidence of tuberculosis
was 36.7 cases/year per 100,000 inhabitants and the mortality rate was
2.4 cases/year per 100,000 inhabitants2. The State of Espírito Santo had
similar national annual incidence (35.2) and its capital city, Vitória,
had 45.3 cases/year per 100,000 inhabitants2. Cutaneous tuberculosis
represented 1 to 2% of the tuberculosis cases and 0.1 to 1% of all
cutaneous disorders3,4.
Cutaneous tuberculosis is an infectious disease mainly caused by
M. tuberculosis, having exogenous, endogenous, or autoinoculation
pathways of skin penetration5,6. The clinical types depend on the route
of infection, virulence of the bacillus, and the immune status of the host,
in particular, the cellular immunity7,8 . The classification systems of
cutaneous tuberculosis are based on the propagation mechanism proposed
by Tappeiner and Wolff, dividing the infection into endogenous and
exogenous, and the bacterial load as described by Ridley and Jopling for

leprosy, subdividing the cases into multibacillary and paucibacillary4,5,6,7.
The clinical forms of most interest in Brazil are:
a) Scrofuloderma: is the most common in Brazil among children and
adolescents and is associated with active pulmonary tuberculosis3,8-10.
This type manifests as fistulizing erythematous brown nodules that
discharge caseous and purulent material, resulting in retracted scars6.
It occurs in the submandibular, cervical, supraclavicular, axillary, and
inguinal regions8. The histopathological analysis shows necrosis,
abscesses, tuberculoid granulomas, and the presence of gram-positive
bacilli10,11.
b) Acute miliary tuberculosis: is a rare variant occurring in human
immunodeficiency virus (HIV-positive) patients with CD4 counts
below 100 cells/μL5. It occurs in disseminated tuberculosis with
pulmonary or meningeal focuses5. Cutaneous lesions are multiple and
they include pustules, macules, erythematous papules, etc., evolving
to atrophic scars, mainly in the thorax4,7. The histopathological
analysis exhibits necrosis foci and nonspecific inflammatory infiltrate
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in the dermis, without caseous granulomas, and bacilli around and
within blood vessels7.
c) Tuberculid: results from cellular immunity to extra-cutaneous
antigens of M. tuberculosis released periodically in the blood
circulation5,11. It is subdivided into papulo-necrotic tuberculid,
erythema induratum of Bazin and other less frequent types6,7,11.
c1) Papulo-necrotic tuberculids: usually occurs in children and
adolescents7,11. The lesions are erythematous papules, symmetric,
multiple, with a central necrotic umbilication, covered with
crust and subsequently with varicelliform scars. Active lesions
alongside the scars help in the diagnosis6,7,11 and they are
often observed in the extensor surfaces of the limbs6,11. The
histopathology analysis shows necrosis of the epidermis and
dermis, nonspecific inflammatory infiltrate or tuberculoid
granulomas, granulomatous vascular lesions with thrombus
formation, and absence of bacilli6,11.
c2) Erythema induratum of Bazin: is the most reported form of
tuberculid in the literature. It is common in women with active
pulmonary diseases4,11-13, resulting from the interaction of rare
bacilli present in blood and from circulatory conditions of
the patients5. From a clinical point of view, multiple, chronic,
painful, recurrent, and ulcerated violaceous nodules appear in
the posterior portion of the legs, which involute slowly, causing
hyperpigmentation or atrophy4,6,11-13 . The histopathology analysis
must find three out of four elements: lobular panniculitis; fat
necrosis; vasculitis and granuloma; and poorly visualized acidfast bacilli4,12,13.

MATERIALS AND METHODS
This is a retrospective, descriptive, observational and cross-sectional
study using data from the healthcare provided at the Dermatology
and Pulmonology services of the HUCAM. The cases of cutaneous
tuberculosis of the Dermatology Service were retrieved from the analysis
of the non-electronic medical records of dermato-pathological weekly
sessions held from November 1986 to July 2011. The other individuals
were retrieved from the analysis of the written records of the Tuberculosis
Program, Pulmonology Service. These cases were classified as other
forms of tuberculosis, including cutaneous tuberculosis, and they were
recorded from January 1999 to July 2011.
The medical records containing the clinical, epidemiological and
demographic variables, laboratory tests and therapies were retrieved from
non-electronic records of the HUCAM. All data from the Dermatology
and Pulmonology services were collected from spreadsheets filed in
both services and from medical records, in addition to the results of
laboratory tests and the ones from the Pathology Service of HUCAM. The
histopathological slides of the cutaneous lesions were reviewed by the
pathologist and the researchers in the Pathology Service of the HUCAM
and the abnormalities were subsequently recorded. The assessments of
M. tuberculosis by culture analysis and by PCR after analysis of the
skin biopsy were not routinely performed at the HUCAM at the time
of this study.

d) Other forms of cutaneous tuberculosis: erythema nodosum, which
has several etiologies, including M. tuberculosis and occurring more
commonly in women in whom the lesions are erythematous, painful,
non-ulcerated subcutaneous nodules that occur in the legs, with
spontaneous resolution in eight weeks without scarring6. It is also
characterized by septal panniculitis without vasculitis according to
some histopathologic features13.

The inclusion criteria used for the analysis of the records from the two
services (Dermatology and Pulmonology) were related to the diagnosis of
cutaneous tuberculosis, considering the following findings: (a) Clinical,
epidemiological and histopathological abnormalities after hematoxylineosin staining and bacilloscopy after Ziehl-Neelsen staining; and (b) In
other cases, further assessment was performed, such as: PPD; culture of
skin with M. tuberculosis infection; assessment of tuberculosis in other
organs using sputum bacilloscopy and culture; chest and bones X-rays;
chest tomography; abnormal elements and urine sediment examination;
urine culture; urography; fine-needle aspiration biopsy and lymph node
biopsy; myelogram; soft tissue and abdominal ultrasound data; and
therapeutic response to tuberculosis.

Diagnosis of cutaneous tuberculosis is based on clinicalepidemiological findings; purified protein derivative (PPD) results;
suggestive cutaneous histopathology and bacilloscopy; culture and results
of polymerase chain reaction (PCR) performed on cutaneous fragments;
immunological test results; assessment of extra-cutaneous outbreaks;
and, sometimes, therapeutic trials3,5,6,11 .

Variables were analyzed using the Statistical Package for the Social
Sciences (SPSS) software, version 17.0, determining the absolute and
relative frequencies for nominal, ordinals and dichotomous variables, as
well as central index and dispersion measures for the dimensional variables.
The research was approved by the Research Ethics Committee of the
Health Sciences Center of the Federal University of Espírito Santo, Brazil.

The treatment of cutaneous tuberculosis consists of a six-month basic
scheme comprising isoniazid, rifampin and pyrazinamide on a daily
basis with ethambutol or streptomycin administered for eight weeks14.
Desensitization with diluted plain tuberculin decreases hyperergic
reactions and improves the clinical condition. It is used for all tuberculids
or after chemotherapy treatment15.

RESULTS

In order to investigate the number of cases, clinical and epidemiological
data, and the manifestations of cutaneous tuberculosis in a reference
center, a study was conducted at the Dermatology and Tuberculosis
services of the Cassiano Antonio Moraes University Hospital (HUCAM),
in the city of Vitória, State of Espírito Santo, Brazil, from 1986 to 2011.
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A total of 5,875 patients attended the dermato-pathology sessions
at the Dermatology Service with a confirmed diagnosis of cutaneous
tuberculosis in 18 (0.3%) of them. Their medical records were retrieved
and the data collected. Patients from the Tuberculosis Program of the
Pulmonology Service treated from January 1999 to July 2011 totaled
2,510 patients, among whom 157 (6.2%) were diagnosed with other
forms of tuberculosis (cutaneous, osteoarticular, laryngeal, pericardial,
etc.). Regarding their medical records, 129 (82.2%) were retrieved and
28 were not located. From the total of 2,510 patients, 11 (0.44%) had
clinical and pathological diagnosis of cutaneous tuberculosis.
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This study enrolled 29 cases (0.35% of the 8,385). The median age
was 35 years, the average age was 37 years, and the standard deviation was
15 years and nine months, ranging from a minimum of 10 to a maximum
of 81 years. Eighteen (62%) patients were women, of which 20 (69%)
were white, seven (24.1%) had mixed ethnicity (black and white), and
two (6.9%) were black.

(27.6%) patients, three (37.5%) of them with involvement of lymph
nodes, two (25%) with pulmonary tuberculosis, two (25%) with bone
tuberculosis, and one (12.5%) with renal tuberculosis associated to
enlarged renal lymph nodes, as shown in Table 1. A total of 19 medical
records had information regarding PPD; in 12 cases (63.2%) they were
strong reactors, four (21%) were non-reactors, and three (15.8%) were
low reactors.

With respect to the occupation, nine (31.1%) patients were
housewives, five (17.3%) were business women, four (13.8%) were
farmers, three (10.3%) were health workers, two (6.9%) in each group
of retirees were bricklayers and general services assistants, one (3.4%)
was a student, and one (3.4%) was a teacher. Regarding the social
habits, there were five (50%) cigarette smokers among ten analyzed
medical records and three (33.3%) alcoholic patients out of nine
medical records.
Two (14.3%) patients were HIV-positive according to 14 medical
records containing this information. In addition, one hepatitis
C-positive patient received immunosuppressant therapy due to a kidney
transplantation; one patient had the Alport syndrome and was also
submitted to a renal transplantation and immunosuppressant therapy; and
another patient was diagnosed with Takayassu’s arteritis. According to the
29 medical records, three (10.3%) patients had had contact with patients
infected with M. tuberculosis. History of previous tuberculosis was found
in three (10.3%) patients, one of them reported pulmonary tuberculosis,
one bone tuberculosis, and one reported cutaneous tuberculosis. All of
them did receive treatment.

Fig. 1 - Correlation of the clinical forms of cutaneous tuberculosis according to the location
of the cutaneous lesions, in the patients of the study.

The clinical forms of cutaneous tuberculosis were: 12 (41.4%) patients
had erythema induratum of Bazin; six (20.8%) had scrofuloderma; three
(10.3%) had erythema nodosum related to tuberculosis; three (10.3%)
had non-classifiable forms; two (6.9%) had papulo-necrotic tuberculides;
two (6.9%) had acute miliary tuberculosis; and one (3.4%) had erythema
induratum of Bazin and papulo-necrotic tuberculides.

The histopathological analysis of 35 biopsies showed the presence
of hypodermis containing chronic granulomatous inflammation and
caseous necrosis in the lobular and/or septal region, with or without
nodular vasculitis (Fig. 2) in 18 (51.4%) patients; chronic granulomatous
inflammation and caseous necrosis in 14 (40%) patients; nonspecific
reaction including necrosis and abscesses, but with no granulomas
presenting central necrosis, in three (8.6%) patients.

In 19 (65.8%) cases, cutaneous lesions were located in the lower
limbs, three (10.3%) cases had disseminated lesions, three (10.3%) cases
were located in the upper limbs, and there was one (3.4%) case with
lesions in each of the following sites: neck, thorax, limbs, and genitalia,
as shown in Figure 1. Extra-cutaneous tuberculosis was present in eight

Bacilloscopy performed in cutaneous histopathological specimen was
positive in one (2.9%) patient. M. tuberculosis culture was performed
using samples of cutaneous lesion biopsies in nine patients, and two
(22.2%) positive results were found.

Table 1
Correlation of the clinical forms of cutaneous tuberculosis with the extracutaneous areas affected in the patients of the study

Extracutaneous
areas

Erythema
induratum of Scrofuloderma
Bazin

Erythema
nodosum

Nonclassifiable

Erythema
induratum
Papulo-necrotic Acute miliary
of Bazin and
tuberculid
tuberculosis
papulo-necrotic
tuberculid

Total

Lymph nodes

0

1

0

0

2

0

0

3

Pulmonary

0

0

0

1

0

0

1

2

Bone

0

0

0

1

0

1

0

2

Renal and
lymph nodes

0

1

0

0

0

0

0

1

Total

0

2

0

2

2

1

1

8
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recurrence of the cutaneous lesions after treatment took place in three
patients.
DISCUSSION
This study was the first clinical and epidemiological analysis of
cutaneous tuberculosis in the State of Espírito Santo, Brazil. The scarce
literature addressing this topic in Brazil contained a total of 105 cases
found in the review of the literature regarding the national reference
journal of dermatology (Brazilian Annals of Dermatology) from the
beginning of the journal (1912) to the present day9,16-30 .
The frequency of cutaneous tuberculosis in the State of Espírito
Santo between 2001 (beginning of the compulsory notification of
cutaneous forms) and 2010 was 0.07% with respect to the total number
of tuberculosis cases (data from the Espírito Santo State Department
of Health), below the number of cases confirmed in the Pulmonology
Service of the HUCAM in the same period totaling eight (0.42%) cases
of cutaneous tuberculosis among 1,905 patients with tuberculosis,
suggesting a possible lack of compulsory notification of cases in the State.

Fig. 2 - A patient’s histopathological examination showing lobular hypodermitis and
nodular vasculitis. (a) Image with lower magnification (H&E, x40). (b) Image with higher
magnification (H&E,x400)

A refinement of some variables assessed in this study can be
observed in Table 2. Regarding treatment, 27 (93.1%) patients had
undergone the basic scheme, and two (6.9%) patients had undergone
monotherapy with isoniazid and tuberculin desensitizing therapy. The

The percentage of cutaneous tuberculosis with respect to the clinical
forms of tuberculosis was small, differing from the data of other authors,
who found percentages between 2.4 and 4.8%31-35, as seen in Table 3.

Table 2
Correlation of the clinical forms of cutaneous tuberculosis and some items assessed in the patients of the study

Assessed Items

Number of
patients (%)
Average age
Sex
Male
Female
Immunosuppressed patients
Extracutaneous
tuberculosis
PPD (mm)
<5
5-9
>9
Not recorded
Positive
bacilloscopy
Culture
Positive
Negative
Not recorded
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Erythema
induratum of Scrofuloderma
Bazin

Erythema
nodosum

Erythema
induratum
Papulo-necrotic Acute miliary
Non-classifiable
of Bazin and
tuberculid
tuberculosis
papulo-necrotic
tuberculid
3 (10.3)
2 (6.9)
2 (6.9)
1 (3.4)

Total

12 (41.4)

6 (20.8)

3 (10.3)

29 (100)

37

49

38

37

21

27.5

25

37

1
11
0

3
3
0

2
1
0

2
1
2

1
1
0

2
0
2

0
1
0

11
18
4

0

2

0

2

2

1

1

8

0
1
3
8
0

0
2
3
1
0

0
0
3
0
0

3
0
0
0
1

0
0
2
0
0

1
0
0
1
0

0
0
1
0
0

4
3
12
10
1

0
2
10

1
2
3

0
0
3

1
2
0

0
0
2

0
1
1

0
0
1

2
7
20
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Table 3
Studies on cutaneous tuberculosis assessed showing percentages among
cutaneous disorders and clinical forms of tuberculosis with respect to the places
surveyed

% of cutaneous
tuberculosis among
cutaneous disorders

% of cutaneous
tuberculosis among
clinical forms of
tuberculosis

Diógenes et al.9

0.7

Absent

Bopp et al.21

0.12

Absent

Fariña et al.32

0.14

2.4

0.7

3

Kivanç-Altunay et al.

Absent

3.5

Yates et al.

Absent

4.4

García-Rodríguez et
al.36

Absent

4.8

0.1

Absent

Umapathy et al.

0.12

Absent

Dwari et al.39

0.12

Absent

Hazarika et al.

0.25

Absent

Terranova et al.41

0.7

Absent

Hamada et al.

0.034

Absent

Ho et al.43

0.04

Absent

0.066

Absent

2

Absent

Authors (references)

Goyal et al.

33
34

35

Kumar et al.37
38

40

42

Chong et al.

44

Zouhair et al.

45

Among skin diseases treated at the Dermatology Service of the
HUCAM, cutaneous tuberculosis represented 0.3%, corroborating the
data obtained by some authors21,31,32,36-40, and diverging from others9,41-44.
The difference in percentages may be related to the characteristics of
the studied places, namely socioeconomic and sanitary, health control
system, vaccination coverage, individual habits, immunological status
of the patients, and number of immigrants from endemic regions3-7,14,45.
Differences may also be attributed to diagnostic difficulties requiring
additional tests which are not always available.
The average age of most patients was similar to that found in studies
conducted by Azulay & Serra17, Nascimento et al.23 and Ranawaka et
al.46 However, the studies on cutaneous tuberculosis show a variation in
the ages of the most affected. This difference can rely on whether or not
neonates have received the Bacille Calmette-Guérin (BCG) vaccine as
a prophylactic measure, thus generating a secondary immune response
or postponing the onset of disease40.
Women were the most affected group in this study, corroborating data
described in other Brazilian studies9,22-26,28,29 , probably because the most
observed clinical form was the erythema induratum of Bazin.
Cutaneous tuberculosis was more frequent among white individuals,
corroborating data of other Brazilian studies9,17,19,20,22-24,27-30; however, it

is most often found among Asians and black Africans, possibly due to
socioeconomic conditions rather than ethnic differences47 .
Regarding occupation, housewives corresponded to almost a third
of the cases, but the comparison of this datum was hindered by the lack
of information on this topic in the literature. Thakur et al.39 reported that
73.8% of patients in India worked in the production of tea, and Bhutto et
al.48 found that 90% of patients were farmers in Pakistan.
Among the cases enrolled according to their medical records, onehalf of the patients were smokers and one-third of them were alcoholics.
These are high percentages compared to 21.8% of smokers and 7.4%
of alcoholic patients found by García-Rodríguez et al.35 Smoking
and drinking are habits that cause impairment of the immunological
system3,6,7,14, favoring the emergence of tuberculosis.
The frequency of HIV-positive patients in the study was similar to
that found by Fariña et al. (18.2%) in Spain31 and Terranova et al. (22%),
in Ethiopia40. It is worth noting that the percentage of HIV-positive
individuals can be higher, because the serological test for the detection of
the virus was not available at the beginning of the studied period (1986)
and also taking into consideration that Brazil has a high prevalence of
HIV-positive individuals.
The two immune deficient patients that were receiving
immunosuppressive drugs after organ transplantation, as well as the
two HIV-positive patients exhibited a more severe clinical form of
the disease and a more difficult diagnosis. Therefore, research on
immunosuppression in patients with cutaneous tuberculosis is essential,
because cutaneous infection should be considered as a differential
diagnosis in immunosuppressed patients with certain skin lesions.
Contact with tuberculosis patients had occurred in 10.3% of the
patients, corroborating data obtained by Terranova et al. (18%)40. History
of tuberculosis before the diagnosis of the cutaneous form can occur in
some patients, as observed in the present study and the study conducted
by Terranova et al. (18.3%)40. This fact could possibly result from a
deficient disease control system that failed in tracking cases after the
end of treatment.
The most common clinical form observed in the present study was the
erythema induratum of Bazin, corroborating some Asian studies41-43. The
explanation for this finding in the present study refers to the predominance
of middle-aged women, with professional occupation that requires upright
posture, since these factors are related to deficient circulatory conditions
of the lower limbs, favoring the deposition of M. tuberculosis antigens,
and stimulating immune reactions in the lower limbs in already sensitized
(positive tuberculin test) individuals, as in the majority of the studied
cases. In Brazil, Diógenes et al.9 diagnosed scrofuloderma as the most
frequent type of cutaneous tuberculosis. The small number of patients
with scrofuloderma found in this study, contrasting with data reported in
the literature, can be explained by cultural changes, improved sanitation
(consumption of pasteurized milk) and socioeconomic conditions,
immunological differences due to host genetic factors, BCG vaccination
coverage, and standardized treatment8,40 . Another explanation for the
national scenario would be the preference for publishing the rarest cases
(tuberculosis gummas, erythema induratum of Bazin, lupus vulgaris)
rather than the most common type (scrofuloderma), as seen in the reports
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of the Brazilian Annals of Dermatology9,16-30.
The most frequent site of the lesions was the lower limbs, being
related to the most frequent clinical form found in this study, i.e.,
erythema induratum of Bazin, which requires deficient circulatory
conditions of the legs for its emergence5.
One-third of the patients had cutaneous tuberculosis associated with
extra-cutaneous tuberculosis, and lymph nodes were the most affected
area, similar to data found by Bhutto et al. (22.2%)48. However, other
studies found a higher frequency, such as those conducted by Terranova
et al. (80.7%)40 and Thakur et al. (52.4%)39. These results reflect the
importance of conducting further research on other foci in the case of
cutaneous tuberculosis, since they may be responsible for the persistence
of cutaneous manifestations, transmission, and thus, the morbidity and
mortality caused by this disease45.

The present study provides epidemiological data of cutaneous
tuberculosis in the State of Espirito Santo, which has a high prevalence
of tuberculosis in Brazil; identifies the most frequent clinical form of
cutaneous tuberculosis, contrasting with the national literature data, and
calls the attention of the healthcare professionals that they should improve
the propaedeutics of a neglected disease that is prevalent worldwide.
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