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Introduction
Spinal tuberculosis (TB) affects up to 50% of patients with skeletal muscle presentation
of this disease, causing destruction, deformity, and paralysis.[1,2] The anterior column is
affected in 98% of the cases. These patients develop different levels of kyphotic deformity,
and between 10% and 47% develop neurological complications.[3-6]
The specific purpose of the surgery is to not only decompress the spinal cord but also
rebuild the resulting imperfection. There are two broad areas of debate in the surgical
treatment of thoracolumbar TB:
1. In this era of effective antitubercular therapy (ATT), what are the indications for
surgery? and
2. Which surgical approach is superior – anterior, posterior, or combined?
The debate for operative treatment of the disease dates back to prechemotherapy era
(before 1940s) when existing drugs and therapeutic regimens offered poor control of
disease. A high morbidity and mortality was associated with surgical and nonsurgical
management as the disease progressed.
Aptly described by Calot (1930):[7]
the surgeon who, so far
as tuberculosis is concerned, swears to remove the evil
from the very root, will only find one result awaiting
him—the death of his patient.
However, with the advent of effective antitubercular drugs, the management of
tuberculous lesions changed. Almost miraculous healing of abscesses and sinuses led some
workers to believe that chemotherapy should be the primary treatment of spinal TB.[8,9]

Diagnosis of Spinal Tuberculosis
The yield of biopsy and culture in TB is low and variable between 36% and 91%.[10-12] Although
the prevalence of TB in our country is high and classical radiology [Table 1][13] supplemented
with erythrocyte sedimentation rate (ESR), chest radiograph, and Mantoux test may prompt
empirical treatment, a biopsy with or without culture is necessary. In accordance with the
Revised National TB Control Programme (RNTCP),[14] we advocate percutaneous/computed
tomography (CT)-guided biopsy to confirm the diagnosis, prevent mistreatment, and detect
drug resistance (primary and secondary resistance). Compared with percutaneous biopsy,
open biopsy has higher yield and aids in pus drainage also. GeneXpert and linear probe
assay quickly and reliably detect resistance to some of the first-line and second-line drugs
and should be considered in retreatment cases and paradoxical responses.[15,16]

Chemotherapy Duration
The duration of chemotherapy is often debated in spinal TB. Upadhyay et al. suggested
that radical surgery results in good clinical outcomes irrespective of the duration of
Table 1: Neuroimaging of spondylodiscitis
Spondylodiscitis TB
Neuroimaging
Destruction
(salient feature) of vertebral
bodies and
disc spaces,
marked
enhancement
of the lesion,
epidural
abscess

Pyogenic
Destruction
of vertebral
bodies
and disc
spaces, rim
enhancement
of the
soft‑tissue
masses

Brucellar
Intact
vertebral
architecture
despite
diffuse
vertebral
osteomyelitis

Metastases
Low signal
intensity on
T1‑weighted
images,
hypersignal on
T2‑weighted
images and
heterogeneous
enhancement

Degenerative
T1: low signal
T2: high signal
represents bone
marrow edema
and inflammation
T1 + C:
enhancement
*Intradiscal
vacuum
phenomenon
(better seen
on CT)

TB: Tuberculosis; CT: Computed tomography
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chemotherapy (6 months vs 18 months).[17] A recent randomized controlled trial by Nene
et al. found no significant difference in clinical outcomes between patients treated with
6 months versus 12 months of ATT.[18] The RNTCP recommends the following regime
for the intensive phase (IP): 2HRZE/4HRE for new cases and 2HRZES + 1HRZE/5HRE
for previously treated cases using daily doses as per four weight band categories. The
continuation phase (CP) for both new and previously treated cases may be extended by
12–24 weeks in certain forms of TB such as skeletal, disseminated TB based on clinical
decision of the treating physician.[14]
Sometimes, medical management can be associated with paradoxical response with
radiological worsening.

Indications for Surgery
The judgement for surgical decompression is often clinical, and sometimes aspiration
alone yields good response to treatment.[19]
Ito et al.[20] Hodgson and Stock[6] were strong proponents of radical surgery as the mainstay
of treatment. The introduction of streptomycin in 1947 and para-aminosalicylic acid (PAS)
and isoniazid in the 1950s led to an improved treatment response. However, Hong Kong
group led by Upadhyay et al. in 1990s still favored radical surgery.[21]
The indications for surgery have, however, declined significantly since effective
chemotherapy became available. Tuli et al.’s middle path regimen, evolved in the 1970s
and 1980s, which consists of balancing medical management and surgical decompression,
especially in resource-constrained settings, is still relevant.[22]
The surgical indications in the middle path regime include the following:
I. No sign of progressive neurological recovery despite a fair trial of conservative
therapy for 3–4 weeks;
II. Development of neurological complications during therapy;
III. Patient with prevertebral cervical abscess, difficulty in deglutition, and respiration;
and
IV. Advanced neurological involvement, with flaccid paralysis, severe flexor spasm,
and bowel-bladder involvement.[22]
Surgery may also be needed to prevent severe kyphosis which can lead to delayed
neurological deficits even after the disease has been healed. The degree of final kyphosis
can be estimated using the formula: Y = a + bx, where Y is the final angle, a and b are
the constants 5.5 and 30.5, respectively, and x is the initial loss of height of the vertebral
body.[23] Kyphosis of >60° is associated with repeated stretching of the spinal cord and
may result in late-onset neurologic deficits.[24] In patients estimated to suffer this degree
of kyphosis, surgery might be indicated as a preventive measure.
In pediatric patients, growing spine poses different set of challenges. Rajasekaran
described four signs – “spine at risk” (facet dislocation, lateral translation, retropulsion,
and toppling) in this population which may need prophylactic surgical management to
prevent progression of deformity.[25] In our own study, Chandra et al. proposed division
of patients into two categories – “significant” and “severe” based on the potential
for deterioration and impending deterioration, respectively. This study improved
our understanding as the current era of instrumentation hardware has advanced
tremendously in the last three decades and even patients with severe pain, 40° kyphosis
can be instrumented, as it will facilitate early mobilization.[26]
The surgical indications are summarized in Table 2.

Indications for Different Surgical Approaches
The GATA classification[27] uses radiological features to propose the type of surgical
intervention which can range from biopsy to open surgery. The choice of the surgical
procedure is decided on the presence of an abscess, instability, deformity, and sagittal
imbalance while a decompression is added for any neurologic deficit. However, this
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classification does not take into account the severity of neurologic deficits and their
progression.
A more prudent classification for defining the surgical approach is proposed by Mehta
and Bhojraj[28] [Table 3]. This classification takes into consideration the overall clinical
status of the patient and posterior element involvement. A more conservative surgical
approach is advocated for elderly patients.

Surgical Approaches
Recent studies have demonstrated that results for anterior and posterior approach are
similar except for deformity correction in which the posterior approach has better results
[Table 4].[29]
Anterior surgery
1. T4 to T10
As the pathology is almost always anterior, it is logical to approach the pathology from
anterior. Several surgeons[1,3,6] strongly favor the anterior approach as it gives direct access to
the lesion, less muscle dissection, and a large graft can be placed for fusion under compressive
loading. It has also been shown to halt the progression of kyphosis. [23,30] The anterior approach
is used in T4–T10 vertebral pathology, as exposure above T4 is often inadequate and the
presence of great vessels limits the exposure. The anterior approach and fusion with or
without instrumentation has been reported by many authors, and neurological improvement
is seen in all of them.[1,3,31-33] Good fusion and neurological improvement (complete and
partial) are encouraging, even when the paraplegia is long-standing.[34]
Table 2: Bhojraj classification of treatment for thoracolumbar tuberculosis
Group A

Criteria
Anterior stable lesions, no kyphotic deformity

Group B

Global lesions, kyphosis, and instability

Group C

Same as group B, with high risk for transthoracic
surgery (medical and possible anesthetic
complications), consider elderly patients

Group D

Isolated posterior lesions

Surgery done
Anterior debridement and
strut grafting
Posterior instrumentation
(closed‑loop rectangle with
sublaminar wires) + anterior
strut grafting
Global decompression
of the cord posteriorly +
transpedicular anterior
decompression + posterior
instrumentation
Posterior decompression

Table 3: Surgical indications ‑ current era
Deformity:
Spinal deformity kyphotic angle >60° (corresponds to two vertebral bodies’ destruction)
Kyphotic angle 30°‑60° with gross neurological deficit (Frankel grade A, B, or C)
Deterioration in deformity during treatment
Abscess:
Large paravertebral or epidural abscess if causing local symptoms
Neurologic indications:
Deterioration in neurological status during treatment
Paraplegia with rapid onset
Severe paraplegia, spinal tumor syndrome (irrespective of tone and duration)
Instability:
Children ‑ “spine at risk” (facet dislocation, lateral translation, retropulsion, and toppling)
Open biopsy/aspiration:
When the diagnosis is in doubt
No improvement after 6‑8 weeks of ATT
Relative‑suspected MDR TB, paradoxical reaction to ATT
Persistent severe pain
ATT: Antitubercular therapy; MDR TB: Multi‑drug‑resistant tuberculosis
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Anterior transthoracic transpleural approach described by Hodgson and Stock[6] provides
adequate exposure and deformity could be well-reduced in early active disease [Figure 1].
However, it can be associated with considerable morbidity.[5] Deformity correction could
also be difficult when chronic fibrosis sets in.[31]
Anterolateral extrapleural approach suggested by Jain et al. [35] is an attractive
alternative to prevent morbidity associated with the transpleural approach and can
be considered in patients with poor pulmonary reserve. This procedure can give
Table 4: Surgical options
Anterior approach
Cervicothoracic Junction (till T3)
Modified Smith‑Robinson
Manubriotomy, detachment of sternocleidomastoid
Thoracic spine (T4‑T10)
Transthoracic transpleural
Retropleural extracavitary (LECA)
Thoracoscopic debridement (VATS)
Dorsolumbar spine (T11‑L1)
Retropleural approach (diaphragm detachment)
Posterior approach
Laminectomy and laminoplasty
Alone (<3 levels)
Fixation ‑ rigid (pedicle screw and rod), semi‑rigid (Hartshill rectangle/Luque rods)
Abscess decompression
Transpedicular approach
Costotransversectomy
Deformity
Smith‑Peterson osteotomy
Pedicle subtraction osteotomy
Vertebral column resection
Anterior distraction using cage and posterior compression
LECA: Lateral extracavitatory approach; VATS: Video‑assisted thoracoscopic surgery

a

b

c

e

f

g

d

h

Figure 1: (a) Preop CT dorsal spine shows collapse of D8. (b and c) Preop MRI sagittal cut shows D5–8 prevertebral
abscess and epidural compression at D7–8. Preop MRI axial cut T2W shows anterior compression on cord and
change in morphology of cord. (d and e) 12 weeks’ postop X-ray AP and lateral showing implant in situ and fusion. (f)
52 weeks’ postop X-ray lateral shows good fusion and alignment. (g and h) 52 weeks’ postop MRI sagittal cut T2W
shows no abscess, and thecal sac decompression 52 weeks’ postop MRI axial cut shows change in cord morphology,
with cord assuming a more elliptical shape
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a

d

c

b

e

f

Figure 2: (a) Preop CT, showing involvement of C7 T1. (b) Preop gadolinium-enhanced sagittal MRI shows contrastenhancing epidural abscess C7–D1, prevertebral abscess at C3–D2, vertebral collapse of C7, and involvement
of T1. (c) Axial T2W MRI shows severe cord compression anteriorly. (d) Postop X-ray AP of cervicothoracic spine
shows rectangle with sublaminar wires and anterior cervical plate. (e) One year postoperative CT myelogram
sagittal cut shows Grade 1 fusion anteriorly and posteriorly. (f) CT myelogram axial cut shows good thecal sac/cord
decompression

access to anterior and posterior elements of the spine and posterior fixation can
also be done.
The associated processes such as lung scarring, associated pleural effusion, and adhesions
can cause difficulty in the anterior transthoracic approach.[30,36] Another major limitation
for this procedure is the poor pulmonary reserve as frequently these patients may have
miliary/disseminated pulmonary TB. In addition, the kyphotic deformity and weakness
of the intercostal muscles may reduce the pulmonary reserve.[30]
Spinal instability is also poorly addressed with anterior approach alone. Instability can
increase in the postoperative period, and with graft spanning two or more disc spaces,
the propensity for instability is marked. Instability with associated inflammation of
active disease has been observed to cause graft-related complications such as migration
and resorption.[23,30]
Intensive unit care, ventilation, and intercostal drainage are part of the postoperative
management of patients undergoing anterior surgery.
Thoracoscopic minimally invasive approaches offer less morbidity with good clinical
outcomes. However, the use is often limited to less extensive lesions till T3 with no
significant deformity.[37]
2. Junctional regions
i. Thoracolumbar junction
Popularized by Ito et al.,[20] the disease at the thoracolumbar junction was
approached through a retroperitoneal route from the bed of the 12th rib. A psoas
abscess can also be drained through this route. Although this approach can lead to
considerable morbidity and is technically challenging, it offers excellent exposure.
Technically, this is a retroperitoneal and retropleural approach and may need
diaphragmatic detachment for lesions at T11 and 12.
ii. Cervicothoracic junction
Approaches to this region in a thin patient with a long neck with low sternal notch
are extended cervical approaches. But in obese patients, with a short neck, or high
sternal notch, a manubriotomy is required to adequately visualize the spine for
fusion. A modified Smith–Robinson technique is used to approach cervicothoracic
junction lesions (C7–T2), with sternal and strap muscle detachment. [32,28]
Sundaresan and Shah have described a procedure involving clavicular detachment
and resection of manubrium sterni.[39] Sar et al. have modified this procedure by
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repositioning the osteotomized segment. This procedure gives exposure to the
upper two thoracic vertebrae[40]
In our experience, the anterior approach can be used in all patients till the lower
border of T2. The approach to T3 body is difficult and a posterior stabilization
and then staged anterior debridement may be considered [Figure 3]. Hodgson
et al. used a transsternal approach to the cervicothoracic junction. However, the
high mortality associated with this approach, with mortality in four patients in
their series, should caution us from using it for elderly and sick patients with
poor respiratory reserve.[33] Alternatively, cervicothoracic lesions presenting with
significant deformity can be treated by costotransversectomy or posterolateral
extracavitatory approach and transpedicular screw and rod fixation [Figure 3].
Posterior surgery
Although anterior debridement and arthrodesis seem logical and provide direct access
to the focus of the disease, good osseous union, rapid healing, and decrease tendency
for kyphosis progression, the associated morbidity with an anterior approach is often
criticized as being unnecessary because spontaneous anterior fusion can occur without
such treatment [Figure 2].[8,41,42]
The posterior approaches [Figure 4] were described for spine stabilization as considerable
deformity may develop in patients and anterior approach alone is not effective in
correcting preexisting deformity.[33,35] The posterior approach offers better stability as the
disease process is primarily anterior. With the advent of effective antitubercular drugs,
instability and deformity management with this relatively conservative approach is
advocated by many.[41-43] However, in the growing spine, deformity can progress due to
the crankshaft phenomenon following posterior instrumentation.
It is indicated in patients with poor respiratory reserve, severe comorbidities, and the
elderly. With the advent of effective chemotherapy, debridement of infected tissue with/
without stabilization alone may be a prudent option.
i.

a

Laminectomy and laminoplasty
Laminectomy and decompression evidently evacuate some tuberculous pus and
debris, remove sequestra of disc and bone, decrease cord compression, and open
up new vascular channels in ischemic areas, thus leading to reduction of general
toxaemia and reduction of time taken for healing of the local lesion. Moreover, it
is a simple and cost-effective procedure
Laminectomy and debridement are adequate for intraspinal granulomatous tissue
in the absence of significant bone destruction. In our own experience, some degree
of kyphosis may occur following laminectomy which may result in a poor-looking
X-ray but a good clinical outcome
Laminectomy results in the removal of a normal healthy vertebral segment in an
already unstable spine. Only laminectomy is contraindicated except when only
posterior elements are involved.[44] This argument is supported by Rand and

b

c

d

Figure 3: (a) Preoperative contrast-enhanced MRI showing D12–L1TB spondylodiscitis. (b) Compression at conus with
neurologic deficits and sphincter involvement at 5 months post chemotherapy. (c) Patient underwent decompression
posterior approach and stabilization D10, 11, L2, 3 with anterior grafting, following which neurologic deficits improved
to Frankel E. (d) One-year follow-up CT shows good alignment and healed tubercular status
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Figure 4: Access gained by different corridors: red – lateral extracavitatory approach (LECA);
blue – costotransversectomy (CTS), orange – transpedicular, blue dotted line – laminectomy, yellow – anterior
intracavitary/thoracoscopic (transthoracic transpleural)

Smith,[45] as they reported neurological deterioration due to progressive kyphosis
in 5 of the 16 patients with anterior spinal TB who underwent laminectomy.
Long segment laminoplasty (>3 levels) for posterior epidural compression has a
potential for development and worsening of kyphosis. The chances of progressive
kyphosis can be reduced by following regular isometric and extension exercises.
In our experience, involvement of only posterior elements and/or intradural
tuberculoma spanning three or less segments were considered for laminectomy
and rigid posterior fixation was done when more than three segments were
involved.
ii. Transpedicular approach and costotransversectomy
A paraspinal abscess can be drained through a transpedicular or
costotransversectomy approach in a patient who is not medically fit to have a
formal thoracotomy. Often costotransversectomy [Figure 5] allows sufficient
exposure for removal of the destroyed vertebral body and sequestrum and needs
to be supplemented with posterior fixation using pedicle screws. Mehta and
Bhojraj[28] reported good results after posterior transpedicular debridement and
posterior instrumentation augmented fusion without anterior debridement in the
patients at a high risk for transthoracic surgery. Surgical treatment can be tailored
according to the degree of bone destruction, with aggressive debridement and
fusion only in cases when the extent of vertebral body destruction exceeds 50%
or leads to kyphosis.[46,47]
iii. Posterior instrumentation
Posterior fusion combined with rigid instrumentation has been shown to reduce
intraoperative anesthetic and surgical complexity and morbidity that can be
associated with the anterior approach. Even without debridement of the affected
vertebral bodies, up to 98% cure rate with posterior fusion alone and chemotherapy
is seen[43]
Posterior debridement and internal fixation using transpedicular screw or
pedicular/laminar hook/rod hardware in patients with neurological impairment
due to spondylitis gives good neurological results.[48,49] Their results are comparable
with the best results obtained after anterior decompression and may be explained
by the possibility of extended neural decompression achieved through a posterior
approach
But rigid constructs like pedicle screw and rod are at a risk of failure if no anterior
column reconstruction is performed which appears to be due to natural history
of progression of kyphosis. In contrast, a semi-rigid, stabilization by spinal loop
rectangle and sublaminar wiring is not only strong enough to hold the spine in
normal alignment but also allows controlled axial, anterior column collapse[50]
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b

e

f

g

h

Figure 5: (a) Preoperative T2W sagittal MRI of an 18-year-old female with late-onset paraparesis following tuberculosis
of D2–3. (b) Intraoperative exposure of bilateral 2, 3, 4 ribs, and C5, 6, 7 lateral mass, D4, 5, 6 pedicle screws in situ.
(c) Bilateral costotransversectomy, with exposed pleura and corpectomy done. The thecal sac is decompressed 360°
while one side is stabilized with temporary dual diameter rod. (d) Postoperative X-ray. (e) Preoperative (Cobbs angle
65°) CT. (f) Postoperative CT, with kyphosis correction of 22° (Cobbs angle 43°). (g and h) Clinical picture of kyphosis
correction, postoperative patient gained 5 cm height and power in both lower limbs improved to 5/5

Semi-rigid fixation of dorsal/lumbar Pott’ spine with posterior instrumentation
using Hartshill rectangle with sublaminar wiring or transpedicular instrumentation
offers good results in correction of deformity and neural recovery.[35,51]
iv. Long vs. short segment fixation
Biomechanically, long segment fixation reduces spinal mobile segments and
increases the risk of adjacent segment degeneration.[52,53] Long segment fixation
offers no significant advantage in surgical results when anterior strut graft
followed by short segment fixation is done[54,55]
Although the transpedicular screws’ insertion and anterior debridement
with/without corpectomy and insertion of cage using posterolateral extracavitatory
approach appears safer, complications such as pleural tear, inaccurate placement of
screw, and neurovascular complications are common, with an overall complication
rate of 32.2%.[56]
Anterior approach or posterior approach
Significant kyphosis/deformity correction results are favorable in posterior approach
compared with anterior surgery; however, fusion and functional outcomes of patients
treated surgically for thoracic and thoracolumbar TB do not differ significantly between
the two approaches. Morbidity related to anterior transthoracic procedures is more
pronounced compared with posterior surgery. In addition, injury to lung and pleural
adhesions may result in abandonment of approach.[35-37]
Jain and Dhammi[30] in their review of 124 publications on the subject observed that
with anterior approach kyphosis was corrected on an average of 25° to 9°, while the
posterior approach achieved a correction average of 41° to 20°. Similar findings have
been reported in a recent meta-analysis comparing anterior versus posterior surgery, with
only significant correction of kyphosis observed in the posterior surgery group. There
was no difference in the two cohorts when blood loss, fusion, neurologic outcome, and
loss of correction were compared[29] [Table 5].
Combined approach
Posterior instrumentation with anterior interbody fusion can be performed as a single
stage or staged surgery. When performed in one stage, the procedure has high morbidity.
A single-stage extrapleural approach described by Jain et al.[35] may be considered as
an option. Similar results were reported by Chandra et al. who advocated extended
costotransversectomy approach is a good option for correcting unstable thoracic spine
for various nontraumatic etiologies.[57] Staged procedure can be done in either sequence
– anterior fusion followed by posterior fixation or posterior fixation followed by anterior
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Table 5: Summary of anterior and posterior approaches
Anterior approach
Early disease, anterior, Effective
middle column
Deformity/late‑onset Less correction, less
Pott’s paraplegia
stable alone, high
incidence of cage/graft
dislodgement
Thoracotomy morbidity Present
Elderly patients
Morbid approach
Chances of kyphosis
progression
Hospital stay/loss
of correction/fusion/
neurologic outcome/
blood loss

Posterior approach
May offer stabilization for inaccessible lesions
at D3,4
Better correction (significant), osteotomy
(pedicle subtraction/vertebral column resection)
can be done with posterior instrumentation
Absent
Relatively less morbid, transpedicular
decompression for anterior disease
Less, as it prevents crankshaft phenomenon

More for extensive
disease and may require
posterior stabilization
No statistically significant difference

fusion. While the former has disadvantages of risk of graft slippage while waiting
for posterior fixation, the latter may result in poor kyphosis correction.[30] Mehta and
Bhojraj[28] advocated the implantation of posterior instrumentation in addition to anterior
debridement and graft placement in patients with kyphosis.
Apart from less operation time, blood loss, hospital stay, and complications, posterior
approaches when compared with the combined posterior and anterior approach
have no difference in correction of angle, fusion, loss of correction, and neurological
improvement.[58]

Our Indications for Surgery and Surgical Approach
We have instituted a protocol which mandates biopsy confirmation of all cases of
suspected spinal TB. ATT is started as per RNTCP protocol. However, the duration
of chemotherapy is dependent on clinical and radiological response in that order. In
addition, extended chemotherapy is offered to patients who require modification due to
drug-induced reactions and/or multidrug resistance, in consultation with the Infectious
Diseases team.
The indications for early or emergent surgery include rapid neurologic decline
and/or severe neurologic deficits. The decision for fixation is often based on the degree
of destruction of bone (<50%), number of levels involved, signs of instability, and
kyphosis of >60°. In cases of paradoxical response or clinicoradiological worsening, we
do advocate surgical excision/debridement of lesion, only if lesion is inaccessible for
biopsy and/or the results of biopsy are equivocal [summarized in Flowchart 1]. Patients
with severe comorbidities and elderly patients are considered for a rapid debridement
and stabilization surgery through a posterior approach rather than extensive anterior
approaches. In our experience, a majority of patients of thoracic TB can be managed with
posterior approaches only, and anterior column reconstruction is added when more than
one-third of vertebral body is affected, >50% of the vertebral body is collapsed, junctional
region disease, and after vertebral column resections [Flowchart 2].

Conclusion
In the era of effective chemotherapy, biopsy and chemotherapy is the mainstay of
treatment. Surgical indications continue to be heavily influenced by the middle path
regime of Tuli et al., with additional surgical indications when kyphosis is more than
60°, or spine is at risk of instability in children.
In surgically treated patients, it is possible to choose an anterior or posterior approach.
The choice of surgical approach, however, needs to be individualized considering the
degree of deformity and several other factors. Because there are several therapeutic
strategies available for this patient population, it is essential to be informed about the
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Flowchart 1: Surgical indications. ATT: Antitubercular therapy

Flowchart 2: Choice of surgical approach – decision-making. CTS: Costotransversectomy, PF: Posterior fixation,
LECA: Lateral extracavitatory approach, TP: Transpedicular

positive and negative aspects of these strategies. Finally, it is important to recognize
that surgical decompression and appropriate ATT can yield good outcomes in patients
with TB of the thoracic spine, irrespective of the duration of severe neurologic deficits.
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