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ABSTRACT
Objective: To analyze the occurrence of notified cases of bone tuberculosis in Brazil during the period from 2009 to 2018. 

Methods: Quantitative, descriptive and retrospective study. The data consisted of cases reported to the Notifiable Diseases Infor-
mation System (SINAN) of DATASUS. To analyze the results, the non-parametric statistical Chi-squared and G tests, capable of 
expressing statistical associations, were used. Results: 6,442 cases of bone tuberculosis were reported in Brazil, with an average 
of 644.2 cases per year. The Southeast was responsible for 41.5% of the cases (n = 2676). The extrapulmonary form accounted 
for 87.9% (5661). There was a predominance in males (66.1%, n = 4258), Whites (41.6%, n = 2678) and in the above 35 years 
of age group (73.9%, n = 4757). In the data collected, the risk factor data was not correctly filled out, making reliable statistical 
associations impossible in this study, mainly between alcoholism, tobacco use, AIDS, diabetes, mental illness, illicit drug use and 
homelessness. Conclusion: There was greater notification of cases of bone tuberculosis in the Southeast and Northeast regions 
of Brazil, which predominantly affected young, economically productive men. Tuberculosis has a correlation with diabetes, HIV / 
AIDS, smoking and alcohol and drug use, according to the results of this study. Level of evidence II; Retrospective, analytical, 
quantitative and descriptive study.

Keywords: Epidemiology; Tuberculosis, Osteoarticular; Bone Tuberculosis; Orthopedics; Pott’s Disease. 

RESUMO
Objetivo: Analisar a ocorrência de casos de tuberculose óssea notificados no Brasil entre o período de 2009 a 2018. Métodos: 

Estudo quantitativo, descritivo e retrospectivo. Os dados consistiram em casos notificados no Sistema de Informação de Agravos de 
Notificação (SINAN) do DATASUS. Para análise dos resultados, foram usados testes estatísticos não paramétricos, Qui-quadrado e 
teste G, capazes de expressar associação estatística. Resultados: Foram notificados 6.442 casos de tuberculose óssea no Brasil, com 
média de 644,2 casos por ano. O Sudeste foi responsável por 41,5% dos casos (n = 2676). A forma extrapulmonar correspondeu 
a 87,9% (5.661). Houve predomínio no sexo masculino (66,1%, n = 4258), em brancos (41,6%, n = 2678) e maiores de 35 anos 
(73,9%, n = 4757). Os dados coletados não tinham preenchimento correto dos fatores de risco, o que impossibilitou a associação 
estatística confiável neste estudo, principalmente entre alcoolismo, tabagismo, AIDS, diabetes, doença mental, uso de drogas ilícitas 
e moradores de rua. Conclusões: Houve maior notificação de casos de tuberculose óssea no Sudeste e no Nordeste do Brasil, que 
afetou predominantemente homens jovens e em plena atividade econômica. A tuberculose tem correlação com diabetes, HIV/AIDS, 
tabagismo e uso de álcool e drogas ilícitas, conforme os resultados deste estudo. Nível de evidência II; Estudo retrospectivo, 
analítico, quantitativo e descritivo. 

Descritores: Epidemiologia; Tuberculose Osteoarticular; Tuberculose Óssea; Ortopedia, Doença de Pott. 

RESUMEN
Objetivo: Analizar la ocurrencia de casos de tuberculosis ósea notificados en Brasil en el período de 2009 a 2018. Métodos: Estudio 

cuantitativo, descriptivo y retrospectivo. Los datos consistieron en casos notificados en el Sistema de Información de Enfermedades de 
Notificación (SINAN) del DATASUS. Para análisis de los resultados, fueron usados tests estadísticos no paramétricos, Chi-cuadrado y test G, 
capaces de expresar asociación estadística. Resultados: Fueron notificados 6.442 casos de tuberculosis ósea en Brasil, con promedio de 
644,2 casos por año. El sudeste fue responsable por 41,5% de los casos (n = 2676). La forma extrapulmonar correspondió a 87,9% (5661). 
Hubo predominio en el sexo masculino (66,1%, n = 4258), en blancos (41,6%, n = 2678) y mayores de 35 años (73,9%, n = 4757). Los 
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datos colectados no tenían llenado correcto de los factores de riesgo, lo que imposibilitó la asociación estadística confiable en este estudio, 
principalmente entre alcoholismo, tabaquismo, SIDA, diabetes, enfermedad mental, uso de drogas ilícitas y personas sin techo. Conclusiones: 
Hubo mayor notificación de casos de tuberculosis ósea en el sudeste y en el noreste de Brasil, que afectó predominantemente a hombres 
jóvenes y en plena actividad económica. La tuberculosis tiene correlación con diabetes, VIH/SIDA, tabaquismo y uso de alcohol y drogas 
ilícitas, conforme a los resultados de este estudio. Nivel de evidencia II; Estudio retrospectivo, analítico, cuantitativo y descriptivo. 

Descriptores: Epidemiología; Tuberculosis Osteoarticular; Tuberculosis Ósea; Ortopedia; Enfermedad de Pott. 

INTRODUCTION 
Tuberculosis (TB) is a serious public health problem, especially 

in underdeveloped countries where health care services do not have 
full problem-solving capacity.1,2

It is an infectious disease caused by the bacillus Mycobacterium 
tuberculosis and can affect any physiological system, with pulmonary 
tuberculosis (PTB) being the most frequent form. After respiratory 
infection, the bacillus can spread to various other organs, charac-
terizing extrapulmonary tuberculosis (EPTB).3

Bone EPTB was first described in 1779 by Dr. Percivall Pott, one 
of the founders of orthopedics, and for this reason it is also known as 
Pott’s disease when it presents as spondylodiscitis, the most common.3,4 
If can be triggered by the spread of the bacillus hematogenously or 
through proximity to regional lymph nodes affected by caseous necrosis. 

The spine, the peripheral joints and the bone diaphyses are the 
most frequent sites of involvement. This form of TB is responsible 
for approximately 5% of all registered tuberculosis cases and can 
cause serious complications related to postural support and also 
severe neurological changes.3,5 

Despite the great impact, there is still no consensus around the sur-
gical therapeutic approach, mainly due to the almost total lack of studies 
on the topic,4,5 especially in Brazil, a continental country and among the 
20 countries with the highest rates of the disease in the world.6

The diagnosis is complex, in view of the difficulty in visualizing 
the affected tissue and also because most of the lesions are pauci-
bacillary.7,8 Recently, EPTB has gained attention in epidemiological 
studies, considering the increase in its incidence and its relationship 
with the growth in HIV/AIDS cases in the world.9

Nonetheless, only one article of an epidemiological nature, publi-
shed in 1994 and covering a limited region of Brazil, was found that 
included an epidemiological profile of bone TB.8 Thus, it is essential 
to conduct new studies on this topic, with the scope and specificity 
to support case identification, especially in population groups at 
risk, making early detection possible, minimizing complications and 
aiming to increase therapeutic success.  

Thus, this study seeks to identify the epidemiology profile of 
bone tuberculosis cases reported in Brazil during the period between 
2009 and 2018.

METHODS
This is a quantitative, retrospective, descriptive study, conducted 

by collecting database information posted to the Notifiable Diseases 
Information System (SINAN), made available by DATASUS, referring 
to cases of bone tuberculosis registered between 2009 and 2018. 

The data were grouped in tables and categorized by variables of 
age, sex, race/color, education level, form of the disease, risk factors and 

macro-region of residence. Analysis was conducted by means of non-
-parametric Chi-squared statistical tests to express association between 
the variables. The Biostat 5.4 program was used, observing a p-value < 
0.05. Confidence intervals were constructed based on the proportion of 
cases. Finally, 95% confidence intervals were adopted in all calculations.

The Tabwin 4.53 program, made available by the Ministry of He-
alth, was used to put together a procedure distribution map by state. 
It was not necessary to submit this study to the Institutional Review 
Board (IRB) because it was using data from public domain databases. 
There was no description of the sites of bone involvement reported. 

RESULTS
Between 2009 and 2018, 6,442 cases of bone tuberculosis (BTB) 

were reported in Brazil. The Southeast region was responsible for 
41.5% (n=2,676) of the cases, followed by the Northeast (29.2%, 
n=1,879) and the South (14.7%, n=975). The number of ignored 
cases for this variable was 0.2% (n=12). The mean cases reported 
per year was 644.2, the lowest value in 2016 (n=602) and the hi-
ghest value in 2009 (n=672), as can be seen in Table 1.

Of all the cases reported, 12.1% (n=781) were of the pulmonary 
form and the rest (n=5,661) were extrapulmonary. (Table 2) We 
observed an increase in the number of cases proportional to age, 
with the highest peak between 45 and 54 years of age. There was 
higher incidence among males (66.2%, n=4,258) and among indi-
viduals with few years of education. There was higher occurrence 
in Whites (41.6%, n=2,678), followed by mixed race individuals 
(38.2%, n=2,461). The fact that the education level and race varia-
bles have high numbers of ignored cases, 32.1% (n=2,071) and 
8.8% (n=566), respectively, stands out.

We observed that 84.7% (n=5,458) did not have alcoholism as a 
risk factor, 44.8% (n=2,886) were not tobacco users. These variables 
were ignored in 556 (8.6%) and 3,292 (51.5%) cases, respectively. 

As regards HIV/AIDS, 75.5% did not have the syndrome, whi-
le this information was ignored in 14.6% (n=944) of the patients. 
Eighty-two and a half percent (82.5%, n=5,319) were diabetics and 
89.6% (n=5,773) were not mentally ill.

In relation to illicit drug use, this information was ignored in 51.2% 
(n=3,302) of the patients and 47.1% of the patients reported no drug 
abuse. Regarding housing, 47.6% were not homeless, 43 patients 
(1.6%) were living in the street and 51.6% (n=3,330) did not have 
this information filled in, as can be observed in Table 3.  

DISCUSSION
Bone tuberculosis is triggered by the spread of M. tuberculosis 

hematogenously or through  proximity to lymph nodes affected by 
caseous necrosis.7-11 In Brazil, during the period studied, 41.5% 

Table 1. Distribution of notified cases of bone tuberculosis in Brazil by region, between the years of 2009 and 2018. Pará, 2020.

Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total %
North 56 42 63 62 54 60 65 50 60 57 569 8.8

Northeast 210 190 212 211 177 200 182 159 174 164 1879 29.2

Southeast 255 255 257 264 241 283 299 271 276 275 2676 41.5

South 108 74 79 92 123 110 89 92 82 96 945 14.7

Central-West 42 47 30 41 30 29 35 26 38 43 361 5.6

Ignored 1 - - - 3 - - 4 1 3 12 0.2

Total 672 608 641 670 628 682 670 602 631 638 6.442 100.0
x² test = < 0.0001. Source: Ministry of Health/SVS - Notifiable Diseases Information System - Sinan Net.
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of the 6,442 cases were concentrated in the Southeast region 
(n=2,676), which can be explained by better access to specialized 
health services for conducting diagnosis and its subsequent (and 
proper) notification. In addition, this region has great demographic 
density compared to the others, consequently increasing the absolu-
te number of cases of pulmonary and extrapulmonary tuberculosis.8

Unlike pulmonary tuberculosis, which has had a declining rate 
in Brazil in recent years, bone tuberculosis has had a consistent 
trend of approximately 641 (±27.9) cases annually. This permits 
us to assume that the actions to prevent and fight tuberculosis, 
such as contact tracing, conducting directly observed treatment and 
adequate treatment aimed at reducing the cycle of transmission of 
the disease, have not fully achieved the goal of reducing cases of 
bone tuberculosis in Brazil. This is due to the diagnostic complexity 
and the need for imaging and laboratory examinations that are not 
available in the primary healthcare network, delaying case identifi-
cation and diagnosis.8,11

Only 12.1% (n=781) of cases have the concomitant pulmonary 
form. The higher occurrence of the extrapulmonary form (87.9%, 
n=5,661) makes diagnosis using the more accessible methods 
difficult, since most of the lesions are paucibacillary, i. e., are not 
identified by the AARB test.7 This makes diagnosis more complex, 
especially in locations more distant from metropolitan regions and 
without access to the necessary treatments. This creates case sub-
notification and subinformation, underestimating the real infection 
rate in locations far from Brazilian capitals.12

The heterogeneity of its clinical forms and the difficulty in early 
diagnosis usually cause impactful delays in the success of the tre-
atment and, therefore, lead to a degree of physical disability.2,5 It is 
known that imaging tests do not have high specificity. Radiography 
is the most-used imaging examination, but it may not detect a bone 
lesion in the initial phase of infection. The most identified lesions 
are expansive processes, erosion and the formation of sequestra 
in some cases.9,10 Computed tomography and magnetic resonance 
can identify lesions earlier, but they are expensive diagnostic metho-
ds that are not available in all public services in Brazil. Bone biopsy 
has important diagnostic value, because in addition to enabling the 
detection of granulomas, it allows sensitivity and antituberculosis 
therapy resistance tests to be performed.  

In this context, a detailed anamnesis is essential for the for-
mulation of a diagnostic hypothesis, considering the possibility of 
previous contact with an individual with tuberculosis for the correct 
management of the patient with a suggestive radiograph. 

It is known, however, that the Brazilian primary healthcare system 
has the technical and structural conditions to track, diagnose and 
provide early treatment to individuals affected by the pulmonary 
form through primary healthcare throughout the national territory, 
encompassing almost 90% of pulmonary tuberculosis cases. Des-
pite the reduction in this form of involvement in recent years, it is 
still important to define policies and articulate intersectoral actions 
to prevent complications, such as bone tuberculosis, which often 
develops permanent sequelae.13,14 

There was higher incidence among males (66.1%, n= 4,258), 
possibly because they are more exposed to risk factors such as 
alcoholism, tobacco use and HIV, a pattern found nationwide.15 
We observed a greater predominance among individuals with 
a low education level, a fact also reported in patients with the 
pulmonary form by several studies. The low education level is a 
determining factor for increased social vulnerability of the indivi-
dual, increased possibility of exposure, less prevention of contact 
with bacilliferous patients, for the development of the disease and 
abandonment of treatment.15,16

A higher incidence was noted among Whites, followed by indi-
viduals of mixed race, as found in studies of the epidemiological 
profile of pulmonary tuberculosis.14,15 It is noteworthy that the edu-
cation level and race/color variables have high numbers of ignored 
cases, decreasing the reliability of the statistical data. Nevertheless, 
it is possible to set goals to improve notification quality and support 
new studies on the topic.12

Table 2. Distribution of notified cases of bone tuberculosis in Brazil by 
form, age group, sex, education level and race between the years of 2009 
and 2018. Pará, 2020.

Variables N % p-value

Form
Extrapulmonary 5,661 87.9

<0.001
Pulmonary 781 12.1

Age group

0 to 14 years 375 5.8

<0.001

15 to 24 years 420 6.5

25 to 34 years 890 13.8

35 to 44 years 1,095 17.0

45 to 54 years 1,295 20.1

55 to 64 years 1,228 19.1

65 or + 1,139 17.7

Sex
Male 4,258 66.1

>0.05
Female 2,184 33.9

illiterate 244 3.8

<0.005
Education Level

1st to 4th grade 1,129 17.5

5th to 8th grade 1,254 19.5

High school 1,202 18.7

College 542 8.4

Ignored or not applicable 2,071 32.1

Race

White 2,678 41.6

<0.001

Black 635 9.9

Yellow 61 0.9

Brown 2,461 38.2

Indigenous 41 0.6

Ignored 566 8.8

TOTAL 6.442 100.0
Source: Ministry of Health/SVS - Notifiable Diseases Information System - Sinan Net.

Table 3. Distribution of notified cases of bone tuberculosis in Brazil by risk 
factor between the years of 2009 and 2018. Pará, 2020.

Risk factors n % p-value

Alcoholism

Yes 428 6.6

No 5458 84.7 <0.001

Ignored 556 8.6

Tobacco use

Yes 264 4.1

No 2886 44.8 <0.001

Ignored 3292 51.1

AIDS

Yes 631 9.8

<<0.005No 4867 75.5

Ignored 944 14.6

Diabetes

Yes 582 9.0

No 5319 82.5 <0.001

Ignored 541 8.4

Mental illness

Yes 106 1.6

<0.001No 5773 89.6

Ignored 563 8.7

Illicit drugs

Yes 105 1.6

<0.001No 3035 47.1

Ignored 3302 51.2

Homelessness

Yes 43 0.6

<0.001No 3069 47.6

Ignored 3330 51.6

TOTAL 6442 100.0
Source: Ministry of Health/SVS - Notifiable Diseases Information System - Sinan Net.
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Regarding risk factors, 9.8% of the patients had HIV/AIDS 
(n=631), 4.1% (n=264) smoked, 6.6% (n=428) were alcohol users 
and 9% (n=582) had diabetes. It is important to note that diabetic 
patients have a higher risk of latent tuberculosis developing into ac-
tive tuberculosis, with a risk of progression from initial infection 2.44 
to 8.33 times higher in patients with DM than in those without the 
disease.16,17 The mortality rate associated with tuberculosis is 9 times 
higher in smokers that in non-smokers. Likewise, there is a greater 
chance of complications in individuals who use illicit drugs.18,19

Patients coinfected with HIV/AIDS are at increased risk of dea-
th. It is known that a third of HIV-related deaths are due to TB.18,19 
It also favors the onset of EPTB. The data for variables related 
to risk factors were incomplete, making statistical association 
difficult and demonstrating the real need to improve promotion 
of the SINAN database.12

Furthermore, specific studies are suggested in order to show 

the most frequent location of bone tuberculosis, the evolution of 
treatment and diagnostic methods. The percentage found of several 
variables ignored in the information system is a study bias. Even so, 
the information found can support the formulation of strategies to 
reduce and prevent the rates of bone tuberculosis in Brazil.  

CONCLUSION
There was a higher concentration of notified cases of bone tuber-

culosis in the Southeast of the country. It predominantly affects young 
working males with a low education level. Tuberculosis has a significant 
correlation with diabetes, HIV/AIDS, and tobacco, alcohol and drug use. 

All authors declare no potential conflict of interest related to 
this article.
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