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ABSTRACT

Of bone tuberculosis cases, 50% correspond to vertebral tuberculosis. It presents with severe kyphosis in the dorsal region and,
to a lesser extent, with neurological deficits secondary to bone destruction, due to direct compression from abscesses, inflammatory
tissue, or secondary instability from fractures and vertebral wedging. A 33-year-old male was admitted with a one-month history of lumbar
pain, initially attributed to disc herniations. The condition progressed with intense radicular lumbar pain. Imaging studies showed L3-L4
spondylodiscitis, which rapidly progressed to vertebral destruction and neurological deficits. A right L2-L3 hemilaminectomy and epidural
abscess drainage were performed. The patient continued to experience lumbar pain. Postoperative CT showed significant vertebral bone
destruction, prompting a new surgery: L2-L3 laminectomy, transpedicular fixation, and autograft arthrodesis, achieving extensive decom-
pression and vertebral stabilization. The real-time PCR study (Gen Xpert®) and histopathological analysis were consistent with vertebral
tuberculosis. Hypoalbuminemia was identified as a risk factor for the rapid progression of vertebral tuberculosis. Vertebral tuberculosis
can progress rapidly, especially in patients with risk factors that compromise their immune and nutritional response, such as in children,
hypoalbuminemia, vitamin D and B12 deficiencies, resistance to antitubercular drugs, and HIV coinfection. Spinal tuberculosis has various
risk factors that contribute to its rapid progression and bone destruction. Level of Evidence IV; Cases Series.
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RESUMO

Dos casos de tuberculose éssea, 50% correspondem a tuberculose vertebral. Apresenta-se com cifose grave na regido dorsal e, em
menor proporgdo, com déficit neurolégico secundario a destruigdo éssea, por compressao direta de abscessos, tecido inflamatdrio ou
por instabilidade secundaria a fraturas e achatamento vertebral. Homem de 33 anos, internado por um quadro de um més, caracterizado
por dor lombar, inicialmente atribuida a hérnias de disco. Evoluiu com dor lombar com irradiag&o radicular intensa. Os estudos de imagem
mostraram espondilodiscite L3 L4 que evoluiu rapidamente para destruigdo vertebral e déficit neuroldgico. Foi realizada hemilaminectomia
L2 L3 direita e drenagem de abscesso epidural. O paciente evoluiu com persisténcia da dor lombar. A tomografia pés-operatéria mostrou
importante destruicdo dssea vertebral, pelo que foi realizada nova cirurgia: laminectomia L2 L3, fixagao transpedicular e artrodese com
autoenxerto, obtendo-se ampla descompressao e estabilizagao vertebral. O estudo de PCR em tempo real (Gen Xpert®) e o estudo histopa-
tolégico foram compativeis com tuberculose vertebral. A hipoalbuminemia foi identificada como fator de risco para a rapida progressao da
tuberculose vertebral. tuberculose vertebral pode evoluir rapidamente, especialmente em pacientes com fatores de risco que comprometem
sua resposta imunoldgica e nutricional. Como ocorre em criancas, hipoalbuminemia, deficiéncia de vitamina D e vitamina B12, resisténcia
a drogas antituberculosas e coinfec¢éo por HIV. A tuberculose espinhal possui diferentes fatores de risco que contribuem para sua répida
progresséo e destruicdo dssea. Nivel de Evidéncia IV; Série de Casos.

Descritores: Tuberculose da Coluna Vertebral; Discite; Tumor de Pott; Fatores de Risco.

RESUMEN

De los casos de tuberculosis ésea el 50% corresponde a tuberculosis vertebral. Presentandose con cifosis grave en la regién dorsal
y en menor proporcion con déficit neurolégico secundario a la destruccion ésea, por compresion directa de abscesos, tejido inflamatorio
o0 por inestabilidad secundaria a fracturas y acufiamiento vertebral. Hombre de 33 arios, ingresd por cuadro de un mes, caracterizado
por dolor lumbar, inicialmente atribuido a hernias discales. Evoluciond con dolor lumbar con irradiacién radicular intenso. Los estudios
de imagen mostraron espondilodiscitis L3 L4 que evoluciond rapidamente hacia destruccion vertebral y déficit neuroldgico. Se realizd
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hemilaminectomia L2 L3 derecha y drenaje de absceso epidural. El paciente evoluciond con persistencia del dolor lumbar. La tomografia
postoperatoria mostré importante destruccion ésea vertebral por lo cual se realizé nueva cirugia: Laminectomia L2 L3, fijacién transpedicular
y artrodesis con autoinjerto, lograndose amplia descompresion y estabilizacion vertebral. El estudio de PCR en tiempo real (Gen Xpert®) y el
estudio histopatoldgico fueron compatibles con tuberculosis vertebral. Se identificé la hipoalbuminemia como factor de riesgo para la répida
progresion de la tuberculosis vertebral. La tuberculosis vertebral puede evolucionar con rapidez, especialmente en pacientes con factores
de riesgo que comprometen su respuesta inmunoldgica y nutricional. Como sucede en nifios, hipoalbuminemia, deficiencia de vitamina
Dy de vitamina B12, la resistencia a drogas antituberculosas y la coinfeccién por VIH. La tuberculosis espinal tiene diferentes factores de

riesgo que contribuyen a su rapida progresion y destruccion ésea. Nivel de Evidencia IV; Series de Casos.

Descriptores: Tuberculosis de la Columna Vertebral; Discitis;, Tumor Hinchado de Pott, Factores de Riesgo.

INTRODUCTION

Tuberculosis is one of the deadliest infectious diseases, fol-
lowing COVID-19 and HIV/AIDS, with a population of 10.6 million
people affected in 2022." During primary infection by Mycobacterium
tuberculosis, the bacillary load initially forms pulmonary foci, which
can spread through hematogenous or lymphatic routes to the rest
of the body, including bones and joints.?

Bone tuberculosis accounts for 15% to 20% of extrapulmonary
tuberculosis cases, with vertebral tuberculosis, also known as “Pott’s
disease” or tuberculous spondylitis, comprising 50% of these cases. De-
scribed by Percival Pott in 1779, the disease shows a higher frequency
of damage in the thoracolumbar junction, with most cases affecting the
thoracic spine in 50% of cases and the cervical spine in 10% of younger
patients, followed by the lumbar spine in 45% of older patients.?3

Spinal tuberculosis presents with severe kyphosis in the dorsal
region, and a smaller proportion of patients develop neurological
deficits secondary to bone destruction due to direct compression
from abscesses, inflammatory tissue, or instability due to fractures
and vertebral wedging. When a nerve root is compressed due to the
development of an abscess or bone fragment, radicular pain may
be the presenting symptom.*

The likelihood of rapid progression increases when the local
immune system fails due to an imbalance between agent-host-en-
vironment factors, resulting in the reactivation of latent infection, as
seen at younger ages, in cases of hypoalbuminemia, vitamin D and
B12 deficiencies, drug resistance, and HIV co-infection. We present
a patient with L2-L3 spondylodiscitis with a lateral paravertebral
abscess, who exhibited rapid disease progression.

CASE REPORT

A 33-year-old male lawyer, married, and a regular beer drinker,
was admitted with a one-month history characterized by intense

NS

lumbar pain. At another medical center, he was diagnosed with
disc herniations, for which he received analgesics and paraver-
tebral ozone therapy with partial and temporary relief. The lum-
bar pain worsened during the three days prior to his admission,
reaching an intensity of 10/10 on the visual analog scale and was
associated with pain in the lower limbs, predominantly on the right
side, numbness in the right thigh, and decreased strength in that
limb over the last 24 hours.

Physical examination on admission: Weight: 94.6 kg, height:
1.75 m. BMI: 30.9 kg/m?2. Paresis of the right quadriceps 4/5, absent
right patellar reflex, hypoesthesia in the right L3 dermatome, intense
pain on lumbar and right paravertebral lumbar palpation. Positive
Lasegue and Bragard tests bilaterally. No signs of meningeal irrita-
tion. Normal sphincter control. Walking was very difficult due to pain.

Magnetic resonance imaging (MRI) from December 7, 2023,
showed initial L2-L3 spondylodiscitis with associated disc hernia-
tion (Figure 1).

An MRI from January 4, 2024, shows L2-L3 spondylodiscitis
with a lateral paravertebral abscess extending beyond both seg-
ments, an epidural abscess displacing the dural sac, and disc
herniation at that level, without kyphosis. The scan shows very
evident changes with significant disease progression compared
to the previous study (Figure 2).

Preoperative laboratory studies showed normal complete blood
count, blood glucose, creatinine, coagulation profile, erythrocyte
sedimentation rate, and total protein levels, but hypoalbuminemia
of 3.0 g/dL (reference range: 3.5 to 5.4 g/dL). A rapid HIV test
was negative.

Due to the neurological deficit, a right L2-L3 hemilaminectomy,
epidural abscess drainage, L3-L4 disc biopsy, and L3-L4 vertebral
body biopsy were performed, revealing firm, fibrous, inflammatory-
infectious tissue compressing the dural sac.

The patient continued to experience persistent lumbar pain.

E - :

Figure 1. MRI showing degenerati

on of the L2-L3, L3-L4, L4-L5, and L5-S1 intervertebral discs, a protruded L2-L3 herniation (red arrow), and blurring

of the superior endplate of the L3 vertebral body (orange arrows), compatible with initial spondylodiscitis.
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Figure 2. MRI showing degeneranon of the L2 L3 L3 L4, L4-L5, and L5 S1 mtervertebral d|scs a protruded L2- L3 herniation, L3-L4 spondylodiscitis
(orange arrows), an epidural abscess (green arrows) compressing the dural sac, and lateral and anterior paravertebral abscesses (green arrows).

Postoperative computed tomography (CT) scans revealed signifi-
cant vertebral bone destruction, exceeding the damage seen in the
preoperative MRI (Figure 3). Another surgery was performed: L2-L3
laminectomy, T12-L1, L4, and L5 transpedicular fixation, and arthrod-
esis with an iliac crest autograft, achieving wide decompression and
vertebral stabilization, as evidenced by the postoperative CT scan
(Figure 4), which also shows significant bone involvement of the
L2-L3 vertebral bodies and adequate decompression of the dural
sac. The patient developed a deep seroma, which was identified in
the postoperative MRI (Figure 4) and resolved with puncture and
aspiration, resulting in complete remission.

Cultures for common germs, yeasts, and fungi were negative.
The Gram stain was negative. Ziehl-Neelsen staining did not detect
acid-fast bacilli. Real-time PCR testing (Gen Xpert®) was positive
for tuberculosis.

The histopathological study showed an active chronic granulo-
matous inflammatory process with epithelioid cell granulomas and
Langhans giant cells.

Primary immunodeficiencies and HIV-related immunodeficiency
were ruled out through several tests conducted by the immunology
department. Liver and kidney function tests were normal. Vitamin
levels, including vitamin D, were also normal.

The patient showed favorable progress, fully recovering his neu-
rological functions and returning to his daily activities fifteen days
after the second surgery. He is currently (October 2024) receiving
antitubercular treatment with isoniazid, rifampicin, pyrazinamide,
and ethambutol.

Although the vertebral bone involvement is significant, given his
good clinical progression, no surgery for anterior vertebral support
was considered.

DISCUSSION

This case involves rapid vertebral destruction due to vertebral
tuberculosis, prompting us to conduct a non-systematic review of
the literature. We identified the following factors as promoters of the
progression of vertebral tuberculosis:

Figure 3. CT scan showing the area of minimally invasive decompression
through right L3-L4 hemilaminectomy (yellow circles) and drainage of the
epidural abscess. Bone involvement of the L3 and L4 vertebral bodies is
evident (yellow arrow).

Figure 4. Postoperative CT scan and MRI showmg the fixation system with pedicle screws in vertebrae T12, L1, L4, and L5, with lateral rods. There is
evidence of further progression of the spondylodiscitis (orange arrows) and the deep seroma (purple arrows).
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Age

Vertebral tuberculosis affects young patients more aggressively,
as they have greater vascularization in the vertebral endplates.®
One of the reasons for vertebral deformity in children with spinal
tuberculosis is the abundance of cartilaginous tissue in this region.®
Tuberculosis generally spreads hematogenously, traveling through
the anterior and posterior spinal arteries of the vertebrae to finally
reach the spongy bone region. According to Batson, through the
valveless paravertebral venous plexus, the infection is transmitted
to the lower and anterior parts of the vertebral body, facilitated by
intra-abdominal and intrathoracic pressures. For these reasons, the
most affected are children or young adults.>”

HIV-Induced Immunosuppression

The risks of developing osteoarticular pathology associated with
HIV infection are due to metabolic complications such as lipodys-
trophy, avascular necrosis, and decreased bone mineral density
caused by both HIV and antiretroviral drugs. In 1987, Withrington
et al. reported the isolation of HIV from the synovial fluid of a pa-
tient with HIV-associated oligoarthritis, and in 2016, a group of au-
thors published data on the presence of HIV RNA in pathologically
altered tissues.® These advances initiated studies into the potential
inflammatory effects of HIV on the osteoarticular system. A study of
HIV-infected patients who underwent surgery for confirmed tuber-
culous spondylitis and generalized tuberculosis detected HIV RNA
in a focus of bone destruction, and similarly, polymorphological,
microbiological, and genetic studies revealed the presence of My-
cobacterium tuberculosis DNA. Consequently, it is inferred that HIV
increases the likelihood of bone tissue invasion by Mycobacterium
tuberculosis.® HIV and Mycobacterium tuberculosis potentiate each
other, and co-infection increases both the severity of tuberculosis
symptoms and the likelihood of progressing from HIV to AIDS.®

The depletion of CD4* T cells due to HIV plays a key role in the
risk of co-infection with Mycobacterium tuberculosis. CD4* T cells
are essential for the host’s immunity to Mycobacterium tuberculosis
infection, enhancing the effector functions of CD8* T cells and pre-
venting their exhaustion. The Th1 subtype of CD4* T cells releases
interferon-gamma (IFN-y), a cytokine that activates inflammatory
macrophages to initiate the phagocytosis of macrophages infected
with Mycobacterium tuberculosis. The depletion of CD4* Th1 cells
and the lack of IFN-y increase the incidence of initial Mycobacte-
rium tuberculosis infection, the reactivation of latent disease, and
the extrapulmonary manifestations seen in Pott’s disease. In turn,
Mycobacterium tuberculosis increases the expression of CXCR4
receptors to promote HIV replication and increase viral load.’

HIV infection is the most significant independent risk factor for
the progression of latent tuberculosis infection to active disease,
increasing the likelihood of latent infection reactivation by 20 times.
Patients who do not receive antiretroviral therapy and have a de-
creased CD4™ T cell count are prone to extrapulmonary tuberculosis
due to the continuous immunosuppression caused by HIV.2

Vitamin B12 Deficiency

Cobalamin (vitamin B12) is a vitamin obtained solely from ani-
mal-derived foods, as humans are unable to synthesize it on their
own. Therefore, individuals who do not consume animal products
develop a deficiency of this vitamin.'® Vitamin B12 is essential for
the metabolism of carbohydrates, fats, and proteins, the forma-
tion and regeneration of blood cells, as well as the maintenance
of the central nervous system. It supports the proper functioning
of the immune system by inducing cell replication, including the
production of T lymphocytes. Its deficiency can impair defenses
and promote the spread and progression of infections. This vitamin
also stimulates osteoblastic and osteoclastic activity, meaning it
regulates bone formation. 12

The evolution of Mycobacterium tuberculosis is polymorphic, and
it does not need to synthesize cobalamin, as its host provides this
supplement. The bacterium merely sequesters vitamin B12 in the

human body without expending energy, aiming to develop the dis-
ease successfully, as it requires this vitamin to synthesize methionine,
a crucial amino acid for protein formation.'

Vitamin D Deficiency

Vitamin D activates and enhances innate immunity by promoting
the fusion of the macrophage-phagolysosome complex, mediating
the generation of reactive oxygen species (ROS), and minimizing
the expression of the peroxisome proliferator-activated receptor to
inhibit lipid metabolism in macrophages infected by Mycobacte-
rium tuberculosis.™ Vitamin D promotes the elimination of Myco-
bacterium tuberculosis through macrophage-mediated destruction.
The transcription of cathelicidin depends on adequate levels of vi-
tamin D, and it has the ability to destroy mycobacterial membranes
in the phagosome and lysosome of macrophages.'®

Low levels of vitamin D are linked to infections such as tuber-
culosis and are important for preventing the symptomatic phase
of this pathology. A study discovered that the polymorphism of the
vitamin D receptor gene (VDR-Fokl) is a susceptibility factor for
spinal tuberculosis and is related to clinical severity. Therefore, low
levels of this vitamin could compromise the body’s ability to fight
Mycobacterium tuberculosis."

Hypoalbuminemia

Defined as a serum concentration lower than 3.5 g/dL, hypo-
albuminemia is considered a common representation of malnutri-
tion. The higher incidence of postoperative complications in various
orthopedic surgeries, ranging from spinal fusions to hip fractures,
is closely related to hypoalbuminemia.'®

In a study aimed at identifying the demographic character-
istics and presentation of a population with spinal tuberculosis,
23 subjects were identified who, before treatment, exhibited hypo-
albuminemia, elevated serum alkaline phosphatase, and increased
C-reactive protein in their laboratory parameters.'®

Patients with spinal tuberculosis are prone to hypoalbuminemia
after surgery, which can easily lead to various complications and
even adverse clinical outcomes. Preventing postoperative hypo-
albuminemia in patients with spinal tuberculosis is of great clinical
importance, and the preoperative aloumin level in patients with ver-
tebral tuberculosis may be a key factor in preventing postoperative
hypoalbuminemia.®

Studies have shown that hypoalbuminemia is an independent
risk factor for wound infection after spinal surgery, related to the
occurrence of perioperative pneumonia, postoperative sepsis, myo-
cardial infarction, and secondary revision surgery, both in spinal
fusion and total hip arthroplasty. Therefore, it is of clinical impor-
tance to explore the risk factors for hypoproteinemia after surgery
in patients with spinal tuberculosis. One study found that compli-
cated pulmonary tuberculosis, preoperative serum albumin levels,
and operation time are independent risk factors for postoperative
hypoalbuminemia.®

Resistance to Antitubercular Drugs

The discovery of multidrug-resistant tuberculosis (MDR) and
extensively drug-resistant tuberculosis (XDR) has had a major
impact and become a significant challenge in the treatment of
spinal tuberculosis.?’ Tuberculosis can be classified as primary if
the pathology occurred when the patient had not been exposed to
any specific drug, and secondary if it occurred after exposure of a
strain to chemotherapy. Non-lethal treatments induce mutations in
Mycobacterium tuberculosis, and the variability of these mutations
alters the level of drug resistance, regardless of being located in
the same codon '

A study that genotyped Mycobacterium tuberculosis strains of
the Beijing and non-Beijing types using spoligotyping and drug re-
sistance testing observed a higher incidence of multidrug-resistant
tuberculosis associated with the Beijing type compared to the non-
Beijing type. Drug resistance in the Beijing genotype was observed
in descending order, with isoniazid resistance at 62.96%, rifampicin
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at 59.26%, streptomycin at 48.15%, ethambutol at 33.33%, cipro-
floxacin at 18.52%, ofloxacin at 14.81%, capreomycin at 11.11%,
and azithromycin with a low resistance rate of 3.7%. Highlighting
the increasing drug resistance rates in Mycobacterium tubercu-
losis, it was noted that recurrent spinal tuberculosis is becoming
more prominent.?

Another study determined that the greatest risk factor for post-
operative recurrence in patients with spinal tuberculosis is rifampi-
cin resistance, pointing out that due to incomplete elimination of
the lesion, drug-resistant tubercle bacilli multiply at an accelerated
rate and lead to the onset and recurrence of spinal tuberculosis,
given the rich vascular supply of the vertebrae. Therefore, early
diagnosis of rifampicin resistance and the initiation of appropriate
chemotherapy are emphasized to prevent postoperative recurrence
of spinal tuberculosis.?*

To suspect drug-resistant spinal tuberculosis, clinical criteria
include patients with spinal tuberculosis on first-line drug therapy
for 5 months or more who exhibit one of the following findings:
inadequate clinical and radiological response, development of recent
osteoarticular tuberculosis lesions, worsening of spinal deformity,
onset of draining sinuses, or dehiscence of the surgical wound.?®

Vertebral tuberculosis can progress rapidly, especially in pa-
tients with risk factors that compromise their immune and nutri-
tional responses. The case we presented showed a slow evolu-
tion, with poor response to an initial attempt at minimally invasive
surgery, which necessitated a more aggressive surgical treatment.

In this patient, hypoalbuminemia was identified as a key risk factor,
while other pathologies potentially associated with the rapid progres-
sion of the disease were ruled out.

It is essential to consider the factors that modify the progression
of vertebral tuberculosis, as their presence can accelerate bone
destruction and compromise adjacent neurological structures. Upon
identifying these factors, more aggressive therapeutic interventions,
such as surgical decompression, stabilization, and solid fixation,
should be implemented.

CONCLUSION

The analyzed case presented rapid progression of vertebral tu-
berculosis. Initially, minimally invasive treatment was insufficient and
required more aggressive surgical management. Hypoalbuminemia
was identified as a risk factor for its accelerated progression. After a
non-systematic review of the literature, we determined that the risk
factors for the rapid progression of vertebral tuberculosis are: young
age (children), vitamin B12 and D deficiencies, immunosuppression
due to diseases such as HIV, preoperative hypoalbuminemia, and
resistance to antitubercular drugs. These factors must be considered
when managing the treatment of patients with vertebral tuberculosis.
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this article.
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