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Tuberculosis (TB) prevalence is increasing in developed nations and continuing to cause significant mortality in
low- and middle-income countries. As a result of the uptick in cases, there also exists an increased prevalence of
extrapulmonary TB. TB is caused by Mycobacterium tuberculosis (M. tb). When M. tb disseminates to the vertebral
column, it is called Pott’s disease or spinal TB. The frequency, symptoms, and severity of the disease range by the

location of the spine and the region of the affected vertebrae.
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| 1. Introduction

Mycobacterium tuberculosis (M. tb) is the second leading cause of death from an infectious agent worldwide &I, In
2018, approximately 10 million people became infected with TB, and 1.5 million died due to TB [&. Primary infection
by M. tb often seeds itself in the lungs of its host, causing Tuberculosis (TB), though in rare instances, the infection
may spread to the bone and joints. Skeletal TB comprises 10% of extrapulmonary TB cases, of which 50% involve
the spinal column B4l Spinal TB is otherwise known as Pott’s disease, named after Pervical Pott, the first patient

to present with classic spinal TB in 1779 BI&],

The variety of the clinical manifestations of Pott’s disease proves to be a significant challenge in providing a timely
and correct diagnosis in both developed and developing countries. Despite advances in imaging modalities, the
time between the initial onset of symptoms to the time of diagnosis ranges between four and six months B, A
delay in diagnosis is the factor that most contributes to a worse prognosis with an increased likelihood of surgical
treatment and neurological deficits BIIEIRI0 Magnetic resonance imaging (MRI) is capable of identifying the soft
tissue changes in spinal TB but is often employed at the time of neurological symptom presentation and is
mistaken for nontuberculous spinal infection B, Once symptoms progress to neurological deficits, a significant
number of patients may never recover their neurological function. Kumar et al. revealed that their surgical center
noted that 28% of total pediatric cases remained the same or worse after surgery, with the majority of patients
presenting with neurological symptoms 2. Treatment at the early stages of Pott's disease with the standard
treatment regimen leads to healing in approximately 95% of patients 13, Therefore, early diagnosis is crucial to
prevent the development of sequelae. However, physicians often exhibit a low index of suspicion of Pott’s disease,
especially those from low-incidence countries €. Patients may present with non-specific symptoms and misleading

data, such as a negative purified protein derivative (PPD) skin test despite active infection B4, To avoid delays in
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diagnosis, there must be increased awareness of the diverse clinical presentations as well as improvements in the

diagnostic criteria of Pott’s disease.

In addition to identifying key diagnostic modalities for the detection of Pott's disease, it is crucial to understand the
risk factors in patient populations to identify at-risk individuals and to expand upon the prophylactic measures to
reduce the incidence of the disease. Immunodeficiency, most notably human immunodeficiency virus (HIV), as well
as vitamin D deficiency, are strongly implicated as risk factors associated with Pott's disease due to their profound
influence on the body’s ability to handle the infective processes of M. tb [13116]

Pott's disease has surged in developed nations, especially targeting immunocompromised individuals, due to

global migration 71,

| 2. Pathogenesis and Clinical Presentation of Pott’s Disease

With the recent uptick in the incidence of TB in both developed and developing countries, having an understanding
of the rare presentations of TB is increasing in importance Bl. M. tb spreads through aerosol droplets to cause a
primary infection in the lungs of the host due to its dependence on oxygen 28, As seen in Figure 1, M. tb infection
has multiple avenues in which it spreads throughout the host 2. Without proper treatment or detection, the

infection may become latent in the lungs or spread via hematogenous dissemination to the extrapulmonary sites of
the body (181201,
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Figure 1. Flow chart depicting the pathogenesis of Pott’s disease. From primary infection, spinal tuberculosis may
develop from hematogenous dissemination from the primary infection site and spread to an extrapulmonary site,
one of which is the involvement of the skeletal system and, thus, the spine. Following this infection of the spine,
spinal TB could present in four major presentations: paradiscal (involves the subchondral space and disc
degeneration), central (stems from the center of the vertebral body), anterior/non-osseous (abscess formation
between the spinal column and the anterior longitudinal ligament, often spanning multiple segments, sparing
bone/disc involvement), and posterior (the infection seeds in the neural arch and posterior aspects of the vertebra).
This leads to a compromise and the destruction of the spinal column and causes the classic and atypical
presentations of spinal TB/Pott’s disease [2118]119]20]

Spinal TB encompasses 2% of all TB cases, 15% of extrapulmonary cases, and 50% of skeletal TB cases .
Hematogenous dissemination is the primary mechanism by which spinal TB arises 29, Spinal TB arises from a
primary focus from the classic pulmonary focus or another extraosseous focus, such as the lymph nodes, Gl tract,
or another visceral location in which mycobacteria have infiltrated 228120 Approximately 67% of spinal TB cases
are linked to primary pulmonary TB 4. These foci could have active, subclinical, or quiescent disease B2 For
example, Jung et al. demonstrated a case of spinal TB originating from latent TB infection in a pediatric patient
being treated for Crohn’s disease with infliximab. The patient developed miliary TB one month after infliximab

initiation and was subsequently cured of miliary TB; however, the patient developed spinal TB three months later
22)

After dissemination, the bacteria travel through the vascular system, using the anterior and posterior spinal arteries
of each vertebra, to ultimately reach the cancellous bone region of the vertebra, with the most common site being
the thoracolumbar junction 28l Using the valveless Batson’s paravertebral venous plexus, intrabdominal and
intrathoracic pressures spread the infection to the inferior anterior portion of a vertebral body B8, From here, the
infection may utilize the anterior longitudinal ligament to infect adjacent vertebrae, as seen in Figure 2 [21],
Paradiscal and central are among the more common presentations of spinal TB, along with anterior/non-osseous

and posterior lesions 4IEI20],
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Figure 2. Hematogenous spread of M. tb. M. tb reaches the cancellous bone through the anterior and posterior
external venous plexuses. A combination of the valveless Batson’'s paravertebral venous plexus and cavity
pressures spreads M. tb to the inferior anterior portion of the vertebra and ultimately to the anterior longitudinal

ligament where it may disseminate to adjacent vertebra [2I[2I18][21]

For paradiscal involvement, the most common type of lesion, M. tb lodges into the subchondral marrow of the
vertebra leading to disc destruction BI2820 Thjs disc destruction leads to an anterior wedge of the involved
vertebrae creating the characteristic kyphosis of Pott's disease. This type of spinal TB also often presents with
intraosseous and extraosseous abscess formation, which places the patient at an increased risk for spinal cord
damage and possible paraplegia 2. These lesions are more likely to occur in younger patients due to the

increased vascularization in pediatric paravertebral discs compared to adults [,

For central involvement, M. tb infects the center of the vertebral body, leading to the destruction of the vertebral
body itself, often sparing the disc 229, This type of lesion leads to the complete compression of the vertebral body,
known as vertebra plana [4. Garg et al. demonstrated in a 5-year retrospective study of 1,652 patients in India that

82% of spinal TB patients had the paradiscal type of lesions, and 15.2% had the central type of lesions [24],

Anterior or non-osseous involvement initially spares the bone and disc of the spinal column and creates an
abscess using the anterior longitudinal ligament to spread over multiple contiguous vertebrae [BI1820 These
abscesses are granulomatous in nature, and as they grow, the periosteum lifts, leading to bone devascularization
and, eventually, necrosis and deformity 829 posterior involvement follows similar pathogenesis to anterior
involvement yet utilizes the posterior longitudinal ligament and often involves the neural arch 829 paradiscal,
central, and non-osseous-type lesions represent approximately 98% of all spinal TB cases, showing that posterior-

type lesions are much less common (22!,
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Should the infection lead to bone collapse or spinal canal compromise, the infection would then be classified as TB
spondylitis 28], At this stage, the clinical findings may be hard to differentiate from a pyogenic or fungal
osteomyelitis of the spine or metastatic bone tumors (28, Given the potential level of destruction that spinal TB

could lead to, it is important to understand the classical clinical presentation of the infection.

Spinal TB more frequently presents in children and young adults due to the increased vascularization of their spine,
often with paradiscal lesions and in immunosuppressed patients B4, Classically, spinal TB presents with pain and
tenderness over the spine, neurological deficits, cold abscesses, fevers, and, if found in a later stage, a kyphotic
spinal deformity and instability, as depicted in Figure 3 [BIBI29 This presentation, however, depends on the
duration of the disease, the severity of spinal destruction, and the site of the infection &l Spinal TB more frequently
infects the lower thoracic and lumbar region but could present in the cervical spine as well 429 Additionally, it

typically presents without the symptoms of pulmonary TB, although both could be simultaneously present 29,
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Figure 3. Pott's disease commonly presents in children or younger adults with back pain, neurological deficits, cold
abscesses, and possible kyphotic deformities. Less commonly, patients present with constitutional symptoms and
fevers, which generally precede the former symptoms [BI41[21[19](20][25](26]

The earliest and most common of these symptoms is back pain, which is associated with localized swelling and
tenderness with progressive paraspinal muscle spasms, leading to restriction and pain in all planes of spinal
motion . In the later stages of the infection, back pain presents with an associated kyphosis of the affected spinal
area . This associated kyphosis could continue despite the resolution of the infection. In adults, kyphosis is
limited to active disease, but in children, kyphosis could increase or worsen in periods of growth, further

perpetuating other associated symptoms of Pott’s disease, such as neurological deficits and possible paraplegia £
[20),

The second most common associated clinical symptom is neurological deficits, determined by the level at which

the spine is affected 4. Thus, an infection site in the cervical region would present with neurological deficits
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indicative of both upper extremity and lower extremity dysfunction, whereas a lumbar site of infection would only
present with lower extremity and sacral deficits [4l. These deficits are a consequence of direct neural compression,
the invasion of the neural parenchyma, tuberculous meningitis, pathological dislocation and the subluxation of the
vertebrae, or vascular compromise to the spinal cord segment 28!, Since the infection starts at the anterior portion
of the vertebrae, neurological deficits would work their way from anterior to posterior, starting with involvement of
the anterior spinal tract, leading to exaggerated tendon reflexes and upper motor neuron-type deficits 2. This could
progress to a weakness of the limbs and difficulty with ambulation due to muscle spasms [22. Left untreated, this

further progresses to bladder and bowel dysfunction, sensory loss, and possible paraplegia 2.

Cold abscesses are also commonly associated with spinal TB and are typically located near the initial lesion 4. A
cold abscess denotes an abscess in which there are no inflammatory indications, such as warmth or erythema !,
These abscesses may grow to be very large and add to the symptoms the patient presents with. For example, if
the initial lesion is in the cervical region, the cold abscess could be formed in the retropharyngeal pouch and

produce pressure effects that cause dysphagia, respiratory distress, or hoarseness of the voice 4.

Constitutional symptoms, such as malaise, fever, night sweats, and weight loss, are less common but still occur in

a majority of patients [22. These symptoms often present prior to the onset of spinal and neurological symptoms
[18),
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