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ABSTRACT
Objective: To detail the epidemiological profile, clinical presentation, and treatment approach for patients diagnosed with spinal tuberculosis 

treated at the Department of Orthopedics and Traumatology of UNIFESP – Hospital São Paulo. Methods: This was an observational, descriptive, 
and retrospective study conducted with patients diagnosed with spinal tuberculosis between 2005 and 2024 at the Department of Orthopedics 
and Traumatology of the Universidade Federal de São Paulo/Paulista School of Medicine (UNIFESP). Results: The study evaluated 29 patients 
with spinal tuberculosis, with a mean age of 43.28±19.48 years, predominantly male (65.5%), over 50 years old (37.9%), of mixed ethnicity 
(58.6%), single (55.2%), with incomplete primary education (48.3%), and residing in the countryside of São Paulo (44.8%). Most were retired 
(28.0%) or students (10.0%). Regarding comorbidities, 34.6% had preexisting diseases, mainly infectious, metabolic/endocrine conditions, and 
substance use (13.8% each), while 24.1% were smokers. The thoracic segment was the most affected (48.3%), with moderate kyphosis (20° to 
40°) in 34.5% of cases. Diagnosis was predominantly through surgical biopsy (44.8%), and clinical treatment was the most commonly adopted 
approach (55.2%). In the preoperative Frankel classification, 31.0% had no recorded information, while grades E (28.0%) and D (21.0%) were 
the most frequent. In the postoperative period (n = 13), 42.0% lacked classification records, with grade E (33.0%) being the most prevalent. 
Conclusions: Spinal tuberculosis presents an epidemiological profile associated with specific socioeconomic and clinical factors, requiring 
early diagnosis and a multidisciplinary approach to optimize therapeutic and functional outcomes. Level of Evidence II; Retrospective Study.
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RESUMO
Objetivo: Detalhar o perfil epidemiológico, o quadro clínico e o tratamento adotado para pacientes diagnosticados com tuberculose vertebral, 

atendidos no Departamento de Ortopedia e Traumatologia da UNIFESP – Hospital São Paulo. Métodos: Tratou-se de um estudo observacional, 
descritivo e retrospectivo, realizado com pacientes diagnosticados com tuberculose vertebral entre os anos de 2005 e 2024, no Departamento 
de Ortopedia e Traumatologia da Universidade Federal de São Paulo/Escola Paulista de Medicina (UNIFESP). Resultados: No estudo, foram 
avaliados 29 pacientes com tuberculose vertebral, com idade média de 43,28±19,48 anos, predominando homens (65,5%), acima de 50 anos 
(37,9%), de etnia parda (58,6%), solteiros (55,2%), com ensino fundamental incompleto (48,3%) e residentes no interior de São Paulo (44,8%). 
A maioria era aposentada (28,0%) ou estudante (10,0%). Quanto às comorbidades, 34,6% dos pacientes apresentavam doenças preexistentes, 
principalmente infecciosas, metabólicas/endócrinas e uso de substâncias (13,8% cada), e 24,1% eram tabagistas. O segmento torácico foi o 
mais afetado (48,3%), com cifotização moderada (20° a 40°) em 34,5% dos casos. O diagnóstico foi predominantemente por biópsia cirúrgica 
(44,8%), e o tratamento clínico foi o mais adotado (55,2%). Na classificação de Frankel pré-operatória, 31,0% não tiveram informação registrada, 
enquanto os graus E (28,0%) e D (21,0%) foram os mais frequentes. No pós-operatório (n = 13), 42,0% não tiveram classificação registrada, 
com predominância do grau E (33,0%). Conclusões: Conclui-se que a tuberculose vertebral apresenta um perfil epidemiológico associado a 
fatores socioeconômicos e clínicos específicos, exigindo um diagnóstico precoce e um manejo multidisciplinar para otimizar os desfechos 
terapêuticos e funcionais dos pacientes. Nível de Evidência II; Estudo Retrospectivo.

Descritores: Tuberculose da Coluna Vertebral; Diagnóstico; Gerenciamento Clínico; Epidemiologia.

RESUMEN
Objetivo: Detallar el perfil epidemiológico, la presentación clínica y el enfoque terapéutico de los pacientes diagnosticados con tuber-

culosis vertebral atendidos en el Departamento de Ortopedia y Traumatología de la UNIFESP – Hospital São Paulo. Métodos: Se trata de un 
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estudio observacional, descriptivo y retrospectivo realizado con pacientes diagnosticados con tuberculosis vertebral entre los años 2005 y 
2024 en el Departamento de Ortopedia y Traumatología de la Universidade Federal de São Paulo/Escuela Paulista de Medicina (UNIFESP). 
Resultados: El estudio evaluó a 29 pacientes con tuberculosis vertebral, con una edad media de 43,28±19,48 años, predominantemente 
hombres (65,5%), mayores de 50 años (37,9%), de etnia mestiza (58,6%), solteros (55,2%), con educación primaria incompleta (48,3%) 
y residentes en el interior del estado de São Paulo (44,8%). La mayoría eran jubilados (24,1%) o estudiantes (10,3%). En cuanto a las 
comorbilidades, el 34,6% presentaba enfermedades preexistentes, principalmente infecciosas, metabólicas/endocrinas y consumo de 
sustancias (13,8% cada), y el 24,1% eran fumadores. El segmento torácico fue el más afectado (48,3%), con cifosis moderada (20° a 40°) 
en el 34,5% de los casos. El diagnóstico se realizó predominantemente mediante biopsia quirúrgica (44,8%), y el tratamiento clínico fue el 
más adoptado (55,2%). En la clasificación de Frankel preoperatoria, el 31,0% no tenía información registrada, mientras que los grados E 
(27,6%) y D (20,7%) fueron los más frecuentes. En el postoperatorio (n = 13), el 46,2% no tenía registros de clasificación, con predominio 
del grado E (30,8%). Conclusiones: La tuberculosis vertebral presenta un perfil epidemiológico asociado con factores socioeconómicos 
y clínicos específicos, requiriendo un diagnóstico temprano y un enfoque multidisciplinario para optimizar los resultados terapéuticos y 
funcionales. Nivel de Evidencia II; Estudio Retrospectivo.

Descriptores: Tuberculosis de la Columna Vertebral; Diagnóstico; Manejo de la Enfermedad; Epidemiología.

INTRODUCTION
Tuberculosis (TB) remains one of the most relevant infectious 

diseases in terms of global public health, especially in developing 
countries. Although the pulmonary form is the most prevalent and 
known, extrapulmonary tuberculosis represents a significant portion 
of cases, with vertebral tuberculosis, also known as spinal tubercu-
losis or Pott’s disease, being one of its most severe manifestations1. 
Vertebral tuberculosis is characterized by the infection of the spine by 
Mycobacterium tuberculosis, which can lead to severe complications 
such as bone deformities, spinal cord compression, and neurological 
deficits, significantly impacting the quality of life of patients.1,2

Involvement of the spine accounts for approximately 1–3% of 
tuberculosis cases and is responsible for 50% of musculoskeletal 
infections.3 In regions with a high prevalence of HIV and TB, vertebral 
tuberculosis can be a frequent cause of persistent low back pain.4 
Patients with pre-existing comorbidities, such as malnutrition, immu-
nosuppression, and HIV infection, are at higher risk of developing 
vertebral tuberculosis, the most common extrapulmonary form of 
the disease. Its onset is insidious, with nonspecific symptoms that 
often lead to a delay in diagnosis.5 In advanced stages, the disease 
can result in severe complications such as paraparesis, paraplegia, 
and kyphotic deformities. In this way, an agile diagnosis, based 
on detailed clinical assessment and imaging tests, is essential to 
optimize the prognosis and ensure appropriate treatment.6

Spinal tuberculosis usually manifests subtly, with nonspecific 
symptoms. Patients may present classic signs such as weight loss, 
night fever, reduced appetite, and persistent back pain that does not 
improve with physical therapy, although some may be asymptoma-
tic.7 Obtaining a detailed clinical history, combined with a thorough 
evaluation of the spine and other joints, is essential for diagnosis. 
Family history of tuberculosis, contact with individuals with active 
TB, as well as socioeconomic factors and lifestyle habits, can aid 
in the early identification of the disease. After the clinical evaluation, 
it is essential to recognize the pathology and identify possible com-
plications that require additional tests and therapeutic intervention.8

The diagnosis of vertebral tuberculosis should not be excluded 
solely based on a normal chest X-ray or negative sputum test, as a 
set of clinical, radiographic, microbiological, and histological data 
is necessary for its confirmation.7 In cases of extensive lesions, 
treatment involves a prolonged regimen of antituberculous drug 
therapy, administered both in the pre- and post-operative periods, 
associated with surgical procedures for debridement, stabilization, 
and reconstruction of the spine when indicated. In Pott’s spine, 
the therapeutic approach is based on the combination of multiple 
antituberculous drugs, ensuring greater efficacy in controlling the 
infection.9

Given the high incidence of this condition and the relevance of 
early diagnosis for a favorable outcome, it becomes essential to 
highlight and encourage research on the subject. Furthermore, the 
absence of similar studies in our institution reinforces the need for 
further exploration in this area.

In this perspective, the present study aimed to detail the epide-
miological profile, clinical picture of patients diagnosed with vertebral 
tuberculosis, and the chosen treatment, conducted in the Orthope-
dics and Traumatology department/ UNIFESP - Hospital São Paulo.

MATERIALS AND METHODS
This was an observational, descriptive, and retrospective study 

conducted in the Orthopedics and Traumatology Department/UNI-
FESP - Hospital São Paulo. The project was approved by the Ethics 
Committee of UNIFESP under the CAAE: 75886223.6.0000.550.

The sample consisted of patients identified from the analysis 
of histopathological slides with a confirmed diagnosis of vertebral 
tuberculosis between the years 2005 and 2024. Only patients with 
a confirmed diagnosis of vertebral tuberculosis during this period 
were included in the study. Those with infectious spondylodiscitis 
of non-tuberculous origin were excluded.

The analyzed epidemiological variables included age, gender, 
race, socioeconomic level, and presence of comorbidities. In addi-
tion, clinical manifestations were evaluated according to the Frankel 
Scale, the affected segment of the spine, radiographic changes, the 
presence of kyphosis in diagnostic images, the biopsy method used, 
and the choice of treatment, whether clinical or surgical.

The collected data were organized in a spreadsheet in Microsoft 
Excel and analyzed through descriptive statistics. Qualitative varia-
bles were presented in absolute and relative frequencies (number 
and percentage), while quantitative variables were described using 
measures of central tendency, such as mean and standard deviation.

RESULTS 
A total of 29 patients diagnosed with spinal tuberculosis were 

included, treated at the Orthopedics and Traumatology Department 
of UNIFESP - São Paulo Hospital. The average age of the parti-
cipants was 43.28±19.48 years. The detailed sociodemographic 
characteristics are presented in Table 1.

There is a predominance of male individuals (65.5%), where most 
patients were between 31 and 50 years old (41.4%), of mixed ethnicity 
(58.6%) and single (55.2%), with incomplete elementary education 
(48.3%), residing in the interior of the state of São Paulo (44.8%).

In Figure 1, it is possible to verify the occupations or professions 
of the patients evaluated in this research. It is noted that most pa-
tients were retired (28.0%) and students (10.0%).

Table 2 presents the comorbidities of patients with vertebral 
tuberculosis evaluated in this research. It is observed that 34.6% 
of patients reported some pre-existing comorbidity, with the most 
frequent being infectious diseases, metabolic/endocrine diseases, 
and substance use, each representing 13.8% of cases. In addition, 
24.1% of patients reported being smokers.

Figure 2 presents the pre-operative Frankel classification of 
patients with vertebral tuberculosis evaluated in this study. It is ob-
served that most patients did not have this information recorded 
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Source: Author.

Figure 1. Occupation of patients with spinal tuberculosis treated in the 
trauma department of UNIFESP, Hospital São Paulo, from 2005 to 2024. 
São Paulo - SP. (n=29).

Source: Author.

Figure 2. Preoperative Frankel classification presented by patients with 
spinal tuberculosis treated at the trauma department of UNIFESP, Hospital 
São Paulo, from 2005 to 2024. São Paulo - SP. (n=29).

(31.0%). Among those with documented classification, the most 
prevalent grades were E (28.0%) and D (21.0%).

Table 3 shows the clinical characteristics of patients with spinal 
tuberculosis evaluated in this research.

The analysis of Table 2 shows that the thoracic segment was the 
most affected by vertebral tuberculosis (48.3%). In the radiological 
findings, it was found that most patients presented moderate kypho-
sis (20° to 40°), corresponding to 34.5% of cases, followed by 20.7% 
with mild kyphosis (<20°). Regarding the diagnosis, surgical biopsy 

Table 1. Sociodemographic characteristics of patients with spinal 
tuberculosis treated in the trauma department of UNIFESP, São Paulo 
Hospital, from 2005 to 2024. São Paulo - SP. (n=29).

Variables n % Mean ± Standard Deviation
Gender 
Female 10 34.5

Male 19 65.5

Age Range
< 30 years 6 20.7

43.28±19.4831 to 50 years 12 41.4

> 50 years 11 37.9

Ethnicity
White 5 17.2

Brown 17 58.6

Black 6 20.7

Indigenous 1 3.4

Marital Status
Single 16 55.2

Married/Partner 6 20.7

Divorced 1 3.4

Widowed 6 20.7

Education
Illiterate 3 10.3

Incomplete elementary 14 48.3

Complete elementary 3 10.3

Complete high school 5 17.2

Not reported 4 13.8

Origin
São Paulo 12 41.4

Other cities in the state 13 44.8

Not reported 4 13.8
Source: Author.

Table 2. Comorbidities of patients with vertebral tuberculosis treated in the 
trauma department of UNIFESP, Hospital São Paulo, from 2005 to 2024. 
São Paulo - SP. (n=29).

Variables n %
Presence of Comorbidity

Yes 10 34.6
No 6 20.7

Not reported 13 44.8
If yes, which Comorbidity(ies)?*

Infectious diseases (HIV, hepatitis C, syphilis) 4 13.8
Respiratory diseases (Asthma, COPD) 2 6.9

Metabolic/endocrine diseases (DM, hypothyroidism, 
adrenal insufficiency)

4 13.8

Cardiovascular/renal diseases (HTN, heart failure, CKD, 
kidney transplant)

2 6.9

Substance use (smoking, alcoholism, cocaine, marijuana) 4 13.8
Smoking

Yes 7 24.1
No 9 31.0

Not reported 13 44.8
*Only the number of patients who presented comorbidities was considered (n=13); and each patient 
may have presented more than one comorbidity.Source: Author.

Table 3. Clinical characteristics of patients with spinal tuberculosis treated 
at the trauma department of UNIFESP, Hospital São Paulo, from 2005 to 
2024. São Paulo - SP. (n=29).

Variables n %
Affected Spinal Segment

Thoracic 14 48.3
Cervical 1 3.4
Lombar 4 13.8

Thoracolumbar 10 34.5
Presence of Kyphosis

Mild (<20°) 6 20.7
Moderate (20° to 40°) 10 34.5

Severe (>40°) 5 17.2
Not reported 8 27.6

Type of Biopsy
Surgical 13 44.8

Percutaneous 9 31.0
Not performed 7 24.1

Treatment Performed
Clinical 16 55.2

Surgical + Clinical 13 44.8
Specified Treatment*

RIPE 14 48.3
Surgical (arthrodesis, corpectomy, spinal decompression, 

cleaning/reconstruction) combined with RIPE
10 34.5

Surgical (arthrodesis, spinal decompression) without RIPE 3 10.3
Not reported 4 13.8

Legend: RIPE: *The patient may have undergone more than one procedure.Source: Author.

 Seamstress
 Unemployed
 Bricklayer
 Student

 A    B    C    D    E    Not informedProfession

FRANKEL scale - Before treatment

 General Services
 Painter
 Salesperson
 Production Assistant

 Farmer
 Security Guard
 Homemaker
 Minor

 Motorcycle Courier
 Doorman
 Retired
 Not informed
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was the most used method (44.8%), and concerning the treatment 
adopted, the clinical approach predominated, being performed in 
55.2% of cases.

Figure 3 presents the postoperative Frankel classification of 
patients with vertebral tuberculosis who underwent surgical treat-
ment (n = 13). It is noted that 42.0% of patients did not have this 
information recorded. Among those with documented classification, 
the most prevalent grades were E (33.0%) and A (17.0%).

of Mycobacterium tuberculosis to the spine.19 Smoking and the use 
of alcohol and other substances are also important risk factors, 
both for the development of active tuberculosis and for worsening 
treatment response.20

Generally, the main clinical manifestation reported is pain in the 
dorsal or lumbar region, evolving over months, accompanied by 
stiffness, deformities, and systemic symptoms such as low fever, 
weight loss, and malaise, common characteristics of tuberculosis in 
general.11 In more severe cases, neurological deficits and pronoun-
ced deformities, especially kyphosis, may occur.21

In this research, the radiological evaluation identified moderate 
kyphosis (20° to 40°) as the most frequent alteration. These findin-
gs align with the fact that most patients, at the time of diagnosis, 
were classified in Frankel stages D and E, highlighting the insidious 
course of the disease. Progressive kyphotic deformity is one of 
the main sequelae of vertebral tuberculosis and is associated with 
neurological deficits and poorer quality of life.1,22 

Moreover, the predominance of thoracic segment involvement is 
consistent with the literature, which points to this region as the most 
frequently affected due to the rich vascularization of the thoracic 
spine, facilitating the hematogenous spread of the bacillus.1,23

Regarding diagnosis, surgical biopsy was the most used me-
thod, evidencing the need for an invasive approach to confirm verte-
bral tuberculosis in many cases.24 This approach is often necessary, 
as the clinical and radiological findings of vertebral tuberculosis can 
overlap with other pathologies, such as pyogenic spondylodiscitis 
and neoplasms.1,2

Clinical treatment was the main approach used, according to the 
guidelines for managing osteoarticular tuberculosis.1,25 All patients 
included in the study completed the therapeutic regimen with posi-
tive outcomes, with only one death recorded, which was associated 
with pre-existing comorbidities. According to the literature, the con-
ventionally indicated antibiotic therapy for pulmonary tuberculosis 
also shows efficacy in treating the vertebral form,1,2 with the fusion 
of the affected vertebral bodies, evidenced in imaging studies, being 
one of the main criteria for assessing cure.24

However, the need for surgical treatment in 44.8% of cases re-
flects the severity of the condition in many patients, especially those 
with significant deformities or neurological impairment.26

The analysis of pre and post-operative Frankel classifications 
reveals that most patients maintained their neurological condition 
stable or showed improvement after surgical intervention. At the end 
of treatment, more than 70% were in Frankel stage E, indicating sig-
nificant functional recovery.27 It is also noteworthy that the absence of 
this record in a significant number of cases may be associated with 
failures in medical documentation or the fact that some patients did 
not present neurological deficits at the time of evaluation.

Moreover, it is emphasized that previous studies indicate that 
the neurological prognosis of vertebral tuberculosis depends on 
the timeliness of diagnosis and treatment, with late interventions 
potentially resulting in irreversible sequelae.2,5,12,13 

Corroborating these findings, Sharma et al.28 reinforce that youn-
ger age and earlier diagnosis were reported as favorable prognostic 
factors. The severity of the disease (number of damaged vertebrae) 
and the extent of spinal deterioration (instability, deformity, abnormali-
ties) influence the clinical outcome. The existence of paraplegic symp-
toms at the time of initial diagnosis is considered a poor prognosis.

In light of the findings of this study, the importance of early 
diagnosis and appropriate management of vertebral tuberculosis 
is emphasized, especially in vulnerable populations. The high pre-
valence of comorbidities and unfavorable socioeconomic factors 
reinforces the need for a multidisciplinary approach to optimize the 
prognosis of these patients. Furthermore, the analysis of neurologi-
cal classifications shows that, although most individuals have shown 
improvement or maintenance of functional status after treatment, 
the lack of complete records limits a more accurate assessment of 
clinical evolution. Thus, future studies with larger samples and more 
detailed follow-up are essential to deepen the understanding of the 
outcomes of spinal tuberculosis and improve therapeutic strategies.

Source: Author.

Figure 3. Postoperative Frankel classification presented by patients with 
vertebral tuberculosis treated in the trauma department of UNIFESP, 
Hospital São Paulo, from 2005 to 2024. São Paulo - SP. (n=13).

DISCUSSION
The results of this study provide a detailed view of the socio-

demographic, clinical, and treatment characteristics of 29 patients 
diagnosed with vertebral tuberculosis treated at the Orthopedics 
and Traumatology Department of UNIFESP - Hospital São Paulo.

Vertebral tuberculosis, also known as Pott’s disease or tuber-
culous spondylitis, usually occurs as a secondary complication 
of a primary infection in the lungs or other organs, predominantly 
disseminated hematogenously. The classic manifestations include 
reduction of the disc space due to erosion and bone destruction of 
the adjacent vertebrae. There is also an atypical form of the disease, 
characterized by different patterns of involvement, such as isolated 
lesions in a single vertebra, exclusive involvement of the posterior 
structures, multiple affected vertebrae, or intraspinal involvement.10

The findings of this research corroborate the literature that points 
to vertebral tuberculosis as a condition that predominantly affects 
males.2,11-13 However, unlike some studies that indicate higher preva-
lence in older age groups, in this study, most cases occurred among 
individuals aged 31 to 50 years, representing the most prevalent 
involvement in the economically active population.2,11,12 This pattern 
may be related to factors such as greater occupational exposure, 
socioeconomic vulnerability14 and the presence of comorbidities 
that favor immunosuppression and reactivation of latent infection 
by Mycobacterium tuberculosis.1

The higher prevalence of patients of mixed ethnicity and low 
education may be associated with social inequalities, which in-
fluence both access to health services and the risk of tuberculosis 
infection,15,16 in addition to reflecting regional characteristics of the 
studied population. Previous studies show that extrapulmonary 
tuberculosis, including vertebral tuberculosis, is associated with 
unfavorable socioeconomic conditions, due to factors such as late 
access to diagnosis and difficulties in treatment follow-up.12,17

The high prevalence of comorbidities, especially infectious, me-
tabolic/endocrine diseases, and substance use, reinforces the need 
for a multidisciplinary management of these patients.18 Coinfection 
with HIV, for example, is a known risk factor for vertebral tubercu-
losis, as immunosuppression facilitates the hematogenous spread 

 A    B    E    Not informed

FRANKEL scale - After treatment
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CONCLUSION
Spinal tuberculosis remains a significant challenge in clinical 

practice, especially due to its insidious course and potential for neu-
rological complications. This study highlighted the predominance of 
the disease in male individuals, young adults, economically active, of 
mixed ethnicity, and with low education, reinforcing the relationship 
between tuberculosis and socioeconomic factors. Moreover, the 
high prevalence of comorbidities emphasizes the importance of a 
multidisciplinary approach in managing these patients. 

It was found that the thoracic segment was the most affected, 

and moderate kyphosis was the main deformity observed. Surgi-
cal biopsy was the most commonly used diagnostic method, and 
most patients underwent clinical treatment, with good outcomes 
in neurological evolution. However, the absence of complete 
records of the Frankel classification limited a more accurate 
assessment of functional progression. In light of this, the need 
for improvements in clinical documentation and future studies 
to enhance the diagnostic and therapeutic strategies for spinal 
tuberculosis is reinforced.
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