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ABSTRACT

Background: Tuberculosis is the second most common fatal infectious disease after Acquired
Immunodeficiency Syndrome (AIDS) in the world. The spine is involved in 50% of osteoarticular
tuberculosis cases. Tuberculous Spondylitis (TS) is the most dangerous form of osteoarticular
tuberculosis, because ofits ability to destroy the vertebral body with subsequent permanent kyphosis
and neurological deficits such as paraplegia. The treatment goals of TS are to eradicate the infection
and provide stability for the affected spine. There is little information in the literature about systemic
non-surgical treatment under the condition of spinal cord compression in TS. We report two cases of
TS which was improved with non-surgical treatment. We believe that the clinico-radiological signs
of spinal cord compression in these cases are not an emergency indication for surgery.

Clinical Presentation and Intervention: Two women aged 34 and 26 years were hospitalized
because of the upper motor neuron type weakness in both legs worsened gradually, descending
numbness, without urinary or defecation problems. Magnetic resonance imaging depicted lesions
on vertebral bodies supporting the diagnosis of TS. Both patients were received oral antituberculous
therapy and their muscle force improved despite the kyphotic deformity in the first patient.

Conclusion: Neuro-radiological evidence of spinal cord compression is not an emergency
indication of surgery in the management of TS and clinical improvement can be obtained by non-
surgical treatment.
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o Neuro-radiological evidence of spinal cord compression is not an emergency indication of surgery in Tuberculous

Spondylitis

o Clinical improvement of Tuberculous Spondylitis can be obtained by non-surgical treatment.

Introduction

uberculosis (TB) is the second most com-

mon fatal infectious disease in the world

after AIDS (acquired immunodeficiency

syndrome) [1]. In 2012, 8.6 million cases

of TB have been identified worldwide,
which have resulted in more than 2.9 million deaths [2,
3]. Extrapulmonary TB accounts for 15% to 20% of all
cases and spinal TB accounts for 50% of all skeletal tu-
berculosis cases and 1% of all tuberculosis because of the
rich vascular supply of the vertebra [2, 4-6]. Tuberculous
Spondylitis (TS), commonly known as Pott’s disease,
usually arises secondary to direct inoculation of bacte-
ria following a traumatic injury or during surgical pro-
cedures; spreading hematogenously via venous spread,
Batson’s paravertebral venous plexus; or by lymphatic
drainage to the paraaortic lymph nodes, immediately or
later from the primary infection site [4, 6]. The preferred
sites of infection are the thoracic segments, followed by
the lumbar area [4, 7, 8].

The general symptoms of TS are fever, loss of appe-
tite, weight loss, and night sweats which are seen in only
20% to 30% of cases [9]. These signs and symptoms are
similar to other infectious or neoplastic processes in the
same location [10]. Occasionally, TS patients may cry at
nights because muscle spasms relax and allow the move-
ment of the inflamed surfaces. A small gibbus may be
detected upon palpation. Later on, neurological deficits
may appear such as local and radicular pain as well as
motor, sensory, and sphincter disturbances. According to
one review study on TS, the incidence of neurological
deficits in TS varies from 23% to 76% and paraplegia
occurs in 4% to 38% of cases [9, 10].

The TS patients typically complain of persistent severe
backache and tenderness in the region of the infected
vertebrae, which is usually resistant to analgesics[2, 10].
The average duration of symptoms prior to diagnosis
is one year, but it may range from weeks to years [10].
The neurological deficits increase sequentially as cord
compression increases [11]. Cord compression is due to
an abscess and granulation tissue, sequestrums, and the

posterior bony edge of the vertebral body at the kypho-
sis level, and bony canal stenosis of the deformed spine
above that level [11].

The treatment goals of TS are first to eradicate the in-
fection and improve the general wellbeing of the patient.
Second, the affected spine should be stabilized, and the
spinal deformities be corrected, and finally prevent or
treat paralysis. The management of TS consists of sup-
portive care, including nutritional therapy, chemother-
apy using antituberculous agents, and operation [2]. In
developing countries, a large mismatch is seen between
the disease burden and the available surgical facilities.
There is little information in the literature about systemic
non-surgical treatment in the condition of cord compres-
sion in TS. With the literature supporting good neuro-
logical outcomes following chemotherapy in patients of
TS, some of these patients can be considered for non-
surgical treatment, especially the ones who do well with
supervised prescription of antituberculous agents [12].

An ideal classification system should assess the func-
tional status of the tetra/paraplegic patient and reflect the
severity of cord compression. Unfortunately, there are
no universally accepted staging systems in TS, though
several systems have been reported. Frankel suggested
the classification from grade A to F with the A refers to
the worst case. ASIA scale classification reflects the TS
neurological deficits severity by scores depending upon
the level of involvement and degree of cord compression
at the involved level [11].

Likewise, Oguz et al. proposed their therapeutic clas-
sification of the TS based on the clinical stage of the
disease processes [13]. Classification suggested by
Tuli and modified by Jain seems the most rational one
which includes all cases of paraplegia and reflects the
severity of the cord compression as a score reflecting
the sensory and motor deficits [11]. However, these
classifications cannot be used as a guide for the indica-
tion of surgery. This article reports two cases of TS who
were treated non-surgically with clinical and radiologi-
cal improvement, to propose that clinico-radiological
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signs of spinal cord compression are not an emergency
indication for surgery.

Case Presentation

Casel

A 34-year-old housewife woman presented with the
complaint of weakness on both legs, worsen gradu-
ally for a month duration. Simultaneously she had de-
scending paresthesia from her chest to both feet since
2 months ago, followed by disturbance of sweating
from chest to both feet. There were no difficulties with
urinary and defecation. On neurological examination,
her higher mental functions and cranial nerves were
normal. Her power of upper limb was 5 out of 5 on
both sides with a normal tone and deep tendon reflexes.
The power of the lower limbs was 0 with normal tone,
exaggerated reflexes, and the presence of pathologi-
cal reflexes on both sides. She had hypesthesia below
thoracic myelum 7-8 (T7-8) corresponding to thoracic
vertebral level 5-6 (T5-6).

Her general physical examination and other system ex-
aminations were found normal. A provisional diagnosis
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of thoracic myelopathy was made and the patient was
investigated. Her complete blood count, renal profile,
liver function tests, HIV and hepatitis B surface antigen
were not indicative of any disease. Her chest X-ray was
normal (Figure 1 a). The Erythrocyte Sedimentation
Rate (ESR) was moderately high. Magnetic Resonance
Imaging (MRI) of the thoracolumbar area revealed a
collapse of vertebral body level T5 anteriorly formed
gibbus and compression of spinal cord at level T4-5 with
cord edema. Another finding was intraosseous abscess
at T4 and paravertebral and epidural abscesses at T4-5
(Figure 1 b). Thoracolumbar X-ray showed a collapse
on the vertebral body at level T5 with kyphotic angle of
33° and irregularity on both superior and inferior end-
plate (Figure 1 c).

The diagnosis was TS. The patient then was given an-
tituberculosis drugs, started with Isoniazid (INH) 300
mg/d, Rifampicin (RF) 450 mg/d, Pyrazinamide (PRZ)
1500 mg/d and streptomycin intramuscularly 1 g/d for
2 months, followed by INH, RF, and PRZ for another
10 months. After 8 months follow up, the patient’s neu-
rological examination gradually improved, she could
stand from sitting position and walk without support. In
the long-term follow up, she developed a 36° kyphotic

Figure 1. Images from the first patient

a. Chest x-ray; b. Thoracolumbar MRI; c. Thoracolumbar X-ray; and d. Thoracic CT scan
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Figure 2. Images from the second patient
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a. Chest x-ray; b. Thoracic MRI; c. Thoracic X-ray; and d. Thoracic MRI

deformity as depicted on the thoracic CT scan (taken af-
ter 9 months follow up) (Figure 1 d).

Case 2

A 26-year-old woman, a shoe factory worker, was hos-
pitalized because of the weakness on both legs, worsen
gradually since 5 days ago. She also had numbness from

the abdomen to both feet since 2 weeks before admis-
sion. She had no difficulties in urination or defecation
but she had dry skin because of sweating disturbance.
The patient also had back pain for 10 months since ten
months ago. On the neurological examination, her high-
er mental functions and cranial nerves were normal. Her
upper limbs power was 5 out of 5 on both sides with a
normal tone and deep tendon reflexes.

Table 1. Clinical factors influencing prognosis in cord involvement [17]

Cord Involvement

Better Prognosis

Relatively Poor Prognosis

Degree Partial
Duration Shorter
Type Early onset
Speed of onset Slow
Age Younger
General condition Good
Vertebral disease Active
Kyphotic deformity <60°
MRI of cord Healthy cord

Operative findings Wet lesion

Complete
Longer (>12 months)
Late onset
Rapid
Older
Poor
Healed
>60°
Myelomalacia syringomyelia

Dry lesion

37
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Her lower limbs power was low with score 3 on the
right side and 2 on the left side with normal tone, in-
creased reflexes, the presence of pathological reflexes,
and ill-sustained clonus on both sides. She had numbness
below myelum segment T12 corresponding to vertebral
level T10, and knock pain on vertebra at level T7-8. Her
general physical examination and other system exami-
nations were normal. Her complete blood count, renal
profile, liver function tests, HIV and hepatitis B surface
antigen results were not indicative of any disease. Her
chest X-ray was normal (Figure 2 a.) but her ESR was
high. Also, MRI of cervicothoracic showed destruction
of vertebral body level T5 to T10, with intraosseous le-
sion and irregular endplates at those levels, paravertebral
soft tissue mass at level T6-9 on the right side, which
showed rim contrast enhancement.

This lesion caused the narrowing intervertebral disk at
those levels (Figure 2 b). The diagnosis was TS. Thora-
columbar X-ray showed a compression fracture of verte-
bral body at level T7, 8, 9 with normal curve and irregu-
larity on inferior endplate level T8 and superior endplate
at level T9 (Figure 2 c). Nerve conduction velocity and
somatosensory evoked potential was impressed in nor-
mal response. The patient was treated with antituber-
culosis medication, INH 300 mg/d; RF 600 mg/d; PRZ
1500 mg/d and streptomycin intramuscularly 1 g/d for 2
months, followed by INH, RF, and PRZ for 10 months.
There was an improvement on the power of lower limb
from 3 on the right and 2 on the left side to 4 on both
sides. She could stand from sitting position without sup-
port over a period of 1 month after admission, and walk
with assistance after 4 months follow up. The improve-
ment was not only clinical but based on MRI images
which demonstrated reduction of intraosseous and para-
vertebral abscesses compared to the previous images

(Figure 2 d).
Discussion

Regarding the treatment goals, antituberculous treat-
ment in patients with TS should be started as early as
possible. Even though the World Health Organization
(WHO) recommends a category-based treatment for TB
[9], there is no standard anti-tuberculosis regimen be-
cause of some limitations such as lack of identification
of MTB (Mycobacterium Tuberculosis) strains [14]. To
effectively eradicate this disease, a medication regimen
must consist of highly active agents such as Rifampin
(RF), Isoniazid (INH), Pyrazinamide (PRZ), Ethambutol
(E) and streptomycin that are capable of reaching the or-
ganisms within the various regions and tissues. Rifampin
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is bactericidal against all three strains of TB, isoniazid is
bactericidal against extracellular and intracellular organ-
isms, pyrazinamide is bactericidal against intracellular
organisms and works well in an acidic environment [14].

Our patients received the antituberculosis agent:
INH, RF, PRZ, and streptomycin intramuscularly for 2
months, followed by INH, RF, and PRZ administration
for another 10 months. Both also planned to do surgery
for debridement and stabilization of the lesions. These
plans were performed for the second patient despite her
improvement but canceled for the first patient because
of improvement of her neurological deficits despite her
kyphosis which was still present. These two cases dem-
onstrate that administrating antituberculous agent ther-
apy alone could result in good response to neurological
deficits and the choice of surgery could be waiting after
taking the results of medication.

Various $tudies have shown that the majority (82-95%)
of the patients with TS respond very well to chemother-
apy treatments [9]. Almost all anti-tuberculosis drugs
penetrate well into the target lesion [9]. Most patients re-
spond well to the antituberculous agents; however, para-
doxical response happens in 6% to 30% of cases from
2 weeks to a few months after starting the medication,
which is detected by clinical or radiological worsen-
ing of preexisting TB lesions or the development of the
new lesions [8]. The pathophysiology of this response
in HIV-positive patients is the phenomenon of “immune
restitution” and antituberculous agent-induced disinhibi-
tion of the cell-mediated immunity that normally accom-
panies the TB infections [15].

The prognosis for neurologic recovery is good for
75% to 95% of appropriately treated patients with TS.
However, many factors affect recovery from paraplegia
resulted from TS [10]. These include the patient’s gen-
eral physical condition, including immunological status,
age, spinal cord status, level and number of vertebrae
involved, degree of the spinal deformity (almost no re-
covery even after radical decompression operation in pa-
tients with kyphosis of over 60°), duration and degree of
the paraplegia, time to onset of treatment, kind of treat-
ment and drug sensitivity [2, 16, 17]. Table 1 presents
the clinical factors influencing the prognosis of TS [17].

The success of chemotherapy on TS depends on many
factors. The effective institution of chemotherapy and good
general supportive care are the key points to early eradi-
cation and minimal sequelae. Various $tudies have shown
that 82% to 95% of patients of TS respond very well to
chemotherapy treatment, but sometimes a paradoxical re-
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sponse could occur. In addition, the patient’s education and
cooperation are vital and should receive proper attention
in implementing non-operative treatment, especially in the
case of spinal cord compression [12].

TS therapy can be supervised by clinical evaluation,
as well as imaging and blood investigation. From a
clinical perspective, improvement is documented when
significant changes in signs and symptoms, including
neurological deficits, are seen. In addition, radiological
improvement happens when significant regression is ob-
served in the epidural abscess/granulation tissue images
in the immediate follow-up period. Later on, marrow re-
conversion and fatty reconstitution of the diseased bone
should be seen at the final follow-up images [12].

Conclusion

Radiological signs of cord compression and neurologi-
cal problems should not be taken as an emergency surgi-
cal indication in the management of TS. Chemotherapy
can alone yield excellent results. However, the patient’s
education and cooperation is vital and should receive
proper attention in implementing non-operative treat-
ment, especially in the case of spinal cord compression.
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