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ABSTRACT
Objective: Define the epidemiological profile of spinal tumors diagnosed by percutaneous biopsy over the past ten years in a Brazilian 

referral center. Methods: This was a cross-sectional, descriptive study based on a prospective database of patients who underwent spinal 
biopsies between 2015 and 2025. Inclusion criteria were histopathological diagnoses of benign, malignant, or pseudotumoral spinal lesions. 
Cases of infection were excluded. Biopsies were performed percutaneously using Jamshidi needles under fluoroscopic guidance. Variables 
analyzed included sex, age, histopathology, and lesion location. Results: Total analyzed: 195 patients (after excluding 26 with infections). 
Female predominance: 55.8%. Age range: 18 to 65 years (66.1%). Benign lesions: 6.1% (most common: aneurysmal bone cyst and heman-
gioma). Malignant lesions: 40.5% (44% metastases and 32% multiple myeloma). Pseudotumoral lesions: 7.1% (e.g., Paget’s disease, SAPHO, 
osteonecrosis). Inconclusive/negative results: 46.3%. Most affected area: sacrum, followed by the lumbar spine (especially L4). Malignant 
lesions: mostly lumbosacral; benign lesions: mostly thoracic. Conclusion: Malignant spinal lesions are more frequent than benign ones, with 
metastases and myeloma being the most prevalent. The high number of inconclusive biopsies highlights the limitations of percutaneous 
techniques. Pseudotumoral lesions underscore the importance of biopsy in differential diagnosis. Level of Evidence IV; Case Series. 

Keywords: Spinal Neoplasms; Biopsy, Needle; Neoplasm Metastasis; Multiple Myeloma; Epidemiology; Fluoroscopy. 

RESUMO
Objetivo: Definir o perfil epidemiológico dos tumores da coluna diagnosticados por biópsia percutânea em um hospital brasileiro de 

referência entre 2015 e 2025. Métodos: Estudo transversal descritivo baseado em um banco de dados prospectivo de biópsias de coluna 
vertebral realizadas entre 2015 e 2025. Foram incluídos pacientes com diagnóstico histopatológico de tumores benignos, malignos ou 
pseudotumorais. Excluíram-se os casos com diagnóstico infeccioso. As biópsias foram feitas por via percutânea com agulha de Jamshidi, 
guiadas por fluoroscopia. Foram avaliados: sexo, idade, diagnóstico histopatológico e localização da lesão. Resultados: Total analisado: 
195 pacientes (após exclusão de 26 com infecção). Predomínio feminino: 55,8%. Faixa etária predominante: 18 a 65 anos (66,1%). Lesões 
benignas: 6,1% (mais comuns: cisto ósseo aneurismático e hemangioma). Lesões malignas: 40,5% (sendo 44% metástases e 32% mieloma 
múltiplo). Lesões pseudotumorais: 7,1% (ex: doença de Paget, SAPHO, osteonecrose). Laudos inconclusivos/negativos: 46,3%. Topografia 
predominante: sacro, seguido da coluna lombar (sobretudo L4). Distribuição das malignas: predomínio lombossacro; benignas, na região 
torácica. Conclusões: As lesões malignas são as mais prevalentes entre os tumores da coluna vertebral, destacando-se metástases e 
mieloma múltiplo. Lesões benignas são menos frequentes, com predominância de cistos ósseos aneurismáticos. O alto número de laudos 
inconclusivos alerta para limitações das técnicas percutâneas. A presença de lesões pseudotumorais reforça a importância da biópsia para 
diagnóstico diferencial. Nível de Evidência IV; Série de Casos.

Descritores: Neoplasias da Coluna Vertebral; Biópsia por Agulha; Metástase Neoplásica; Mieloma Múltiplo; Epidemiologia; Fluoroscopia. 

RESUMEN
Objetivo: Definir el perfil epidemiológico de los tumores de la columna vertebral diagnosticados mediante biopsia percutánea en un 

hospital brasileño de referencia entre 2015 y 2025. Métodos: Estudio transversal descriptivo basado en una base de datos prospectiva de 
biopsias de columna vertebral realizadas entre 2015 y 2025. Se incluyeron pacientes con diagnóstico histopatológico de tumores benignos, 
malignos o pseudotumorales. Se excluyeron los casos con diagnóstico infeccioso. Las biopsias se realizaron por vía percutánea con aguja 
de Jamshidi, guiadas por fluoroscopía. Se evaluaron: sexo, edad, diagnóstico histopatológico y localización de la lesión. Resultados: Total 
analizado: 195 pacientes (tras excluir 26 con infección). Predominio femenino: 55,8%. Grupo etario predominante: entre 18 y 65 años (66,1%). 
Lesiones benignas: 6,1% (las más comunes: quiste óseo aneurismático y hemangioma). Lesiones malignas: 40,5% (de las cuales 44% 
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Figure 1. Jamshidi bone biopsy needle and cannula system with collection 
of bone tumor fragment for histopathological examination. 

fueron metástasis y 32% mieloma múltiple). Lesiones pseudotumorales: 7,1% (ejemplos: enfermedad de Paget, SAPHO, osteonecrosis). 
Resultados inconclusos/negativos: 46,3%. Topografía predominante: sacro, seguido de columna lumbar (especialmente L4). Distribución 
de las malignas: predominio lumbosacro; benignas: en región torácica. Conclusiones: Las lesiones malignas son las más prevalentes entre 
los tumores de la columna vertebral, destacándose las metástasis y el mieloma múltiple. Las lesiones benignas son menos frecuentes, con 
predominancia de quistes óseos aneurismáticos. El alto número de resultados inconclusos alerta sobre las limitaciones de las técnicas 
percutáneas. La presencia de lesiones pseudotumorales refuerza la importancia de la biopsia para el diagnóstico diferencial. Nivel de 
Evidencia IV; Serie de casos.

Descriptores: Neoplasias de la Columna Vertebral; Biopsia con Aguja; Metástasis de la Neoplasia; Mieloma Múltiple; Epidemiología; 
Fluoroscopía. 

INTRODUCTION
Spinal tumors can be classified as primary or metastatic, with 

their location varying according to histological type. Primary tumors 
are rare, accounting for less than 10% of bone tumors, and their 
topographical distribution predominates in the cervical spine, follo-
wed by the thoracic and lumbar regions. Among the primary tumors, 
hemangioma stands out as the most common benign type, and 
plasmacytoma as the most frequent malignant tumor in adults.1

Vertebral metastases are responsible for up to 70% of skeletal 
involvement in patients with cancer. The most frequent locations are 
the thoracic spine (approximately 70%), followed by the lumbosacral 
(20%) and cervical spine (10%).2-4

Diagnosis of these lesions often requires biopsy, which can 
be performed using percutaneous techniques guided by imaging 
modalities (CT, fluoroscopy, or MRI), or through open approaches, 
depending on the clinical scenario and available resources.5,6 
CT-guided biopsy is widely used due to its high accuracy and 
safety, and is especially useful in differentiating between tumoral 
and infectious etiologies. Magnetic resonance imaging, although 
free of ionizing radiation, is less commonly used due to its cost 
and complexity.4

In percutaneous approaches, the choice of access route de-
pends on the anatomical location of the lesion. The transpedicular 
approach is preferred for vertebral body lesions, while the transfora-
minal approach is more indicated when there is discal involvement 
or marginal vertebral erosion.7,8 The instrumentation may vary and 
includes Jamshidi-type needles, core needles, and semi-rigid gras-
ping forceps, the latter being associated with greater tissue sampling 
and diagnostic accuracy.9

Recent studies show that even in centers not specialized in 
oncology, such as quaternary public hospitals in Brazil, patients 
with spinal tumors tend to present in advanced clinical stages, 
with a significant proportion already showing neurological deficits 
upon admission and a hospital mortality rate of up to 13%.10 This 
reality highlights the importance of understanding the epidemio-
logical profile of these patients to improve diagnosis and guide 
therapeutic approaches suited to the context of the Brazilian public 
healthcare system.

This study aims to define the epidemiological profile of spinal 
tumors diagnosed by percutaneous biopsy over the last 10 ye-
ars in a Brazilian referral center for the treatment of oncological 
spinal lesions.

MATERIALS AND METHODS
After approval by the institutional research ethics committee 

under protocol number CAAE: 56429322.7.0000.5273, a descriptive 
cross-sectional prevalence study was conducted using a prospecti-
ve database of patients diagnosed with spinal tumors between 2015 
and 2025. Variables analyzed included sex, age, histopathological 
reports, and tumor location. Biopsies were performed using the 
percutaneous technique with a Jamshidi needle, via a transpedi-
cular route or through posterior elements, guided by fluoroscopy 
(Figure 1). Exclusion criteria included patients whose histopatho-
logical and culture reports confirmed infection. Inclusion criteria 
involved histopathological diagnoses of benign, malignant, and 
pseudotumoral spinal lesions.

RESULTS
Out of 221 medical records analyzed, 26 were excluded from 

the study due to a diagnosis of spinal infection. Of the 195 patients 
included in the study, the demographic profile showed a predomi-
nance of females (55.8%) compared to 86 male patients (44.1%). 
Regarding age, 5% of patients were under 18 years old, 66.1% 
were between 18 and 65 years old, and 28 patients were over 
65 years old.

Benign lesions accounted for 6.1% of the samples, while malig-
nant lesions were found in 40.5% of patients. Additionally, pseudotu-
moral lesions were diagnosed in 7.1% of patients. Histopathological 
reports were negative or inconclusive in 46.3% of cases.

Among the benign lesions, aneurysmal bone cysts accounted for 
66.7% of the samples, followed by hemangiomas (25%) and giant 
cell tumors in 8.3% of patients. (Figure 2)

Fourteen patients were diagnosed with pseudotumoral lesions, 
including Paget’s disease, fibrous dysplasia, histiocytic lesions, os-
teoporosis, Rosai-Dorfman disease, SAPHO syndrome, and focal 
osteonecrosis. (Figure 3)

There were 79 diagnoses of malignant lesions, of which 44% were 
vertebral metastases and 32% were multiple myeloma. (Figure 4)

Additionally, 90 samples had negative or inconclusive histopa-
thological reports. Twenty-five patients were diagnosed with primary 
spinal lesions, of which 12 were benign and 13 malignant. Secon-
dary lesions totaled 66 patients, specifically 35 with metastases, 
25 with multiple myeloma, and 6 of undefined origin. (Figure 5)

As shown in Figure 6, the overall distribution of lesion incidence, 
regardless of neoplastic or pseudotumoral nature, showed that mul-
tiple myeloma was the most prevalent, followed by metastases, with 
adenocarcinomas being the most common among them, followed 
by carcinomas.
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Figure 2. Percentage distribution of benign lesions according to 
histopathological diagnosis.

Figure 3. Percentage distribution of pseudotumoral lesions according to 
histopathological diagnosis.

Figure 4. Percentage distribution of malignant lesions according to 
histopathological diagnosis. 

Figure 5. Distribution of secondary lesions in the spine (Metastases = 
53%, Multiple Myelomas = 37.8%, Neoplasm of undefined origin = 9%).

Figure 6. Overall distribution of the count of neoplastic lesions in the spine by histopathological type.

Regarding the most affected spinal levels, regardless of his-
tological type, the sacrum had the highest number of lesions, 
followed by the lumbar vertebrae, especially the fourth lumbar 
vertebra (L4) (Figure 7). In this study, when the lesion affected 

more than one vertebral level in the same patient, this involvement 
was counted and included in the statistics, as one of the study 
objectives was to assess the predominance of histological type 
by topography. (Figure 8)
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Malignant lesions were more frequent in the lumbosacral spine, 
followed by the thoracic and cervical spines. Benign lesions were 
more frequently located in the thoracic spine, followed by the lumbar 
spine and sacrum. (Figure 8)

DISCUSSION
Spinal tumors can be classified as primary or secondary. Primary 

lesions are relatively rare, comprising less than 10% of all spinal 
tumors. The spine is the most common skeletal site for secondary 
lesions. Tumors can also be classified as benign or malignant.1

In the present study, 12 benign lesions were identified: 8 aneu-
rysmal bone cysts, followed by three hemangiomas and one giant 
cell tumor. These findings diverge from the literature, which identifies 
hemangiomas as the most common benign spinal lesion, followed by 

osteoid osteoma or osteoblastoma, and giant cell tumors in approxima-
tely 5% of cases. This discrepancy may be explained by the hospital’s 
status as a referral center for complex cases, receiving more severe or 
unresolved cases from other institutions. Hemangiomas are typically 
diagnosed radiologically, with the “polka-dot sign” on axial CT and 
hyperintensity on both T1 and T2-weighted MRI images being classic 
findings. A biopsy is only needed in atypical or uncertain cases.11,12

On the other hand, the data from this study support epidemio-
logical literature by reinforcing the high prevalence of malignant spi-
nal lesions, particularly metastases and multiple myeloma.13 Of the 
195 biopsies analyzed, 79 were diagnosed as malignant, with 44% 
being metastases 32% multiple myeloma, and 24% were distributed 
among unclassified malignant lesions, chordoma, plasmacytoma, 
and sarcomas. These figures are similar to those reported by Alexan-
dre et al. (2022), who found 67.3% metastases and 20.7% multiple 
myeloma in a cohort treated at a quaternary public hospital.

Another relevant finding was the high number of inconclusive or 
negative pathology reports, totaling 90 samples (46.1%). This may 
be partially explained by the predominant use of the percutaneous 
and transpedicular approach with Jamshidi needles, which, while 
safe and minimally invasive, may have sampling limitations – es-
pecially in sclerotic lesions or those with significant extravertebral 
extension. The use of fluoroscopy instead of CT, which provides 
greater accuracy, may also contribute to the high number of negative 
or inconclusive results.3

The presence of 14 cases of pseudotumoral lesions (7.2%) is 
also noteworthy, as these conditions – such as Paget’s disease, 
focal osteonecrosis, and SAPHO syndrome – often mimic malignant 
neoplasms clinically and radiologically. This study underscores the 
importance of histological biopsy for the differential diagnosis of 
spinal lesions, particularly when infectious or degenerative diseases 
are also in the differential, consistent with findings from other studies 
that included diagnoses beyond metastases and multiple myeloma, 
as shown by Alexandre et al. (2022).10

In our study, benign tumors occurred more frequently in the 
thoracic spine, consistent with the epidemiological study conducted 
by Zhou et al.14 Malignant tumors were more common in the lumbar 
and sacral regions, differing from literature data, which often indicate 
the thoracic spine as the most affected region.

CONCLUSION
It is concluded that malignant lesions are more common in the 

spine, while benign lesions are considerably less frequent. Attention 
should also be paid to the diagnosis of pseudotumoral lesions, 
which present a wide range of manifestations and can complicate 
diagnosis and treatment.

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

Figure 7. Topographic distribution of the number of neoplastic lesions per 
affected vertebra.

Figure 8. Topographic distribution of the number of neoplastic lesions by 
affected vertebral segment.
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