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Management of Tuberculous Infection of the Spine
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Spinal tuberculosis accounts for nearly half of all cases of musculoskeletal tuberculosis. It is primarily a medical disease and treat-
ment consists of a multidrug regimen for 9—12 months. Surgery is reserved for select cases of progressive deformity or where neuro-
logical deficit is not improved by anti-tubercular treatment. Technology refinements and improved surgical expertise have improved
the operative treatment of spinal tuberculosis. The infected spine can be approached anteriorly or posteriorly, in a minimally invasive
way. We review the various surgical techniques used in the management of spinal tuberculosis with focus on their indications and

contraindications.
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Introduction

Spinal tuberculosis (TB) continues to be a scourge in the
developing world, contributing to spinal deformity and
neurological deficit. Tuberculosis of the spine is primarily
a medical disease and anti-tubercular treatment (ATT) is
the mainstay approach. Surgery is reserved for patients
with either mechanical instability or in the presence of
neurological deficit.

Short vs. Long Course ATT

Osteoarticular TB is paucibacillary in nature. Drug ther-
apy involves an extended course of ATT. The duration of
ATT in spinal TB is controversial, with a lack of consensus
over the optimum therapy duration. Conventional medi-
cal treatment of spinal TB ranges from 18-24 months [1].
Although the World Health Organization recommends
that pulmonary and extra-pulmonary TB should be treat-

ed using a regimen based on a full 6 months of rifampicin
(2Isoniazid, Rifampicin, Pyrazinamide, Ethambutol+
42]soniazid, Rifampicin) [2], other experts recommend
treatment for 9-12 months because of difficulty in assess-
ing the treatment response [2,3].

The prolonged duration of chemotherapy in TB has raised
the important issue of drug compliance. Erratic intake
of ATT is one of the most common causes for treatment
failure and the emergence of acquired drug resistance in
TB. The directly observed treatment short (DOTS) course
regimen was introduced to enhance the compliance to ATT
in cases of pulmonary TB initially, but was extended to os-
teoarticular TB. Magnetic resonance imaging has detected
healed vertebral lesion at the end of 8 months of extended
category 1 DOTS regimen in only 35.2% patients [4].

Surgical Intervention

Patients with neurological deficit, potential mechanical
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instability, and kyphosis leading to sagittal imbalance
need operative intervention. Indications for surgery are
limited to tissue diagnosis in cases of doubtful diagnosis,
drainage of an abscess causing difficulty in deglutition
and breathing in cervical spine disease, or evacuation of
a large paravertebral abscess showing marked increase in
size despite 3 to 6 months of multidrug therapy, neural
complications that have not responded to drug therapy,
deteriorating neurology despite anti-TB therapy, or recur-
rence of neural complications [5,6].

Surgery is also indicated when the patient presents with
a severe kyphosis 260° or if the kyphosis is likely to heal
with this amount of deformity. Children younger than
seven years of age, with three or more affected vertebral
bodies in the dorsal or dorsolumbar spine and two or
more ‘at-risk signs, are likely to have progression of the
kyphosis with growth and should undergo correction and
fusion [7,8].

The surgical treatment of spine TB has evolved over the
past few decades from non-instrumented decompression
and fusion to new generation pedicle screws and anterior
reconstruction instruments/implants. Use of implants was

considered unsafe until Oga et al. [9] reported that, unlike
Staphylococcus aureus, Mycobacterium spp. do not form
extensive biofilms. Hence, the use of an implant in the
setting of a spine TB infection is not a hazard when com-
bined with intensive anti-TB chemotherapy.

Anterior Instrumentation

Instrumentation in the treatment of spinal TB is essential
when the spinal column has been rendered unstable in
the process of surgical debridement/decompression, when
correction of deformity is anticipated or when the aim is
to prevent progression of kyphosis.

Spinal TB is predominantly an anterior disease. Cord
compression by granulation tissue, casseous material and
abscess is largely from the front. Thus anterior decompres-
sion is justified especially in presence of healthy posterior
elements. The dorsal spine can be approached anteriorly
either by thoracotomy (transthoracic, transpleural) (Fig. 1),
or by the extrapleural (anterolateral) approach. Anterior
debridement and fusion was popularized by Hodgson et
al. [10]. Benli et al. [11] in a series of 100 patients with

Fig. 1. Preoperative X-rays from a 26 year female with tuberculosis spine D8—10 with paraplegia. (A) Anterior-posterior. (B) Lateral. Preopera-
tive magnetic resonance imaging. (C) T1-weighted saggital. (D) T1-weighted coronal. (E) T2-weighted axial. Intraoperative pictures (F, G).
Postoperative X-rays. (H) Antero-posterior. (I) Lateral, following anterior decompression and anterior Instrumentation. Computed tomography
scan during follow-up showing good decompression (yellow arrow) (J) and fusion (K, L).
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anterior instrumentation, reported 19.8°+7.3° correction;
the preoperative local kyphosis angle was 22.5°+11.0°
(range, 10°-80°) and the postoperative angle was 2.7°+3.9°
(range, 0°-22°). The latter study reported no apparent
pseudarthroses and implant failures, and all patients
demonstrated clinical healing of TB without recurrence
and reactivation [11]. Use of a mean of 18° of kyphosis
correction was achieved in adult patients after anterior
instrumentation surgery during the follow-up period [2].
In another study, kyphotic deformity was corrected by an
average of about 16° using anterior instrumentation and
fusion, and in the follow-up period, correction loss was 1°
(6.3%) [12].

Anterior instrumentation has advantages when com-
pared to posterior instrumentation, as both instrumenta-
tion and grafting are done as single-stage surgery through
the same incision, which minimizes total blood loss and
surgery time without much risk of the graft slipping out
due to turning of the patient for posterior instrumenta-
tion. The approach also prevents fusing an unnecessarily
large number of levels saving segments. However, anterior
plate or rods and screws can be used in short-segment
disease. As healthy vertebral bodies are necessary above
and below the diseased segment to acquire purchase, this
system can only be used in mild to moderate kyphosis.
Anterior instrumentation can only be used when disease
affects the anterior and middle columns only and the
posterior column is healthy. In panvertebral disease, ante-
rior instrumentation alone does not provide mechanical
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stability [13]. In a patient with paraplegia in whom the
intercostals muscles are paralyzed (paretic) with a com-
promised pulmonary function, thoracotomy will increase
the risk of postoperative complications [14].

1. Anterolateral decompression

In patients with compromised pulmonary reserve, a lat-
eral extrapleural (anterolateral) approach can be done. It
allows an easier and better exposure of the spinal cord in
a severely kyphotic spine, which is technically difficult to
expose by a transthoracic approach [14]. Anterolateral de-
compression became popular in the era preceding spinal
fixation for tubercular spondylitis as it allowed the preser-
vation and stabilization of posterior elements.

Posterior Stabhilization

Posterior instrumented fusion can be done after anterior
decompression either as a two-stage or single-stage pro-
cedure [15]. Alternatively, the cord can be decompressed
by posterior, posterolateral (Fig. 2) or transpedicular ap-
proach along with posterior stabilization/instrumentation
[16-19]. The advent of pedicle screw instrumentation and
the development of the extended posterior approaches has
allowed the surgeon to perform anterior debridement and
reconstruction from behind, and has led many surgeons
to opt for posterior-only surgery. It further avoids the
possible hazards of violating the thoracic or abdominal

Fig. 2. A case of a 40 year female with active tubercular spondylitis T12—L2 with thoracolumbar kyphosis. Preoperative X-rays. (A) Lateral
view (B) Anterior-posterior view. Preoperative magnetic resonance imaging. (C) Short tau inversion recovery. (D) T1-weighted images show-
ing active disease. Postoperative X-rays (E) Lateral view, (F) Anterior-posterior view following pedicle screw instrumentation, posterolateral
decompression and reconstruction with a polyether ether ketone cage.
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cavities [20]. Spinal TB is associated with osteopenia or
soft vertebral bodies. Posterior instrumentation in these
cases is justified by the fact that posterior elements are
relatively healthier when compared to the vertebral body
[5]. The recent literature is replete with use of posterior
instrumentation in spinal TB [16-18,21-25]. Whether the
anterior approach is superior to the posterior approach is
still debatable among surgeons. A comparative study of
surgical management by the posterior only and combined
posterior and anterior approaches for thoracic spinal TB
in the elderly concluded that the posterior only procedure
obtained better clinical outcomes than combined posteri-
or and anterior surgeries [25]. A previous study compared
the anterior and posterior approach in the treatment of
thoracic and thoracolumbar TB; the approaches were
comparable with regards to duration of surgery, blood
loss, fusion and functional outcomes but the posterior
approach was associated with significantly better kyphus
correction when compared to the anterior approach [26].
Another comparative study concluded that the posterior
approach may be superior to anterior instrumentation to
correct a deformity and maintain the correction [27].
Controversy among surgeons exists if anterior approach
is superior to posterior or vice versa. Zhang et al. [25] in
a comparative study of surgical management by posterior
only and combined posterior and anterior approaches for
thoracic TB in the elderly concluded that posterior ap-

proach only procedure obtained better clinical outcomes
than combined posterior and anterior surgeries.

The authors in a previous study compared anterior and
posterior approach in the treatment of thoracic and tho-
racolumbar TB and found that both the approaches are
comparable with regards to duration of surgery, blood
loss, fusion and functional outcomes but posterior ap-
proach was associated with significantly better kyphus
correction when compared to anterior [26]. Similarly Ma
et al. [27] in a comparative study concluded that posterior
approach may be superior to anterior instrumentation to
correct deformity and maintain that correction.

Vertebral column resection in spinal TB

Continuous destruction of the anterior column and pro-
gressive anterior collapse of the spine by TB despite ATT
may result in kyphosis. After healing of the spinal infec-
tion, the post-TB kyphosis in adults may be static, but in
children kyphosis progresses dramatically in almost 40%
of cases [12]. Angular kyphosis secondary to TB may
progress even after healing of the disease and may lead to
sagittal plane imbalance, cardiopulmonary compromise
and late onset paraplegia. Fixed angular deformity in the
sagittal plane resulting from healed TB requires three
column osteotomy for adequate restoration of sagittal
balance [28].

Fig. 3. Healed tuberculosis with fixed thoracolumbar kyphosis in a 25-year-old male. Preoperative X-rays. (A) Anterior-posterior view and (B)
Lateral view. Preoperative computed tomography scan with three-dimensional reconstruction. (C) Postoperative X-rays. (D) Anterior-posterior
view and (E) Lat view following posterior only vertebral column resection.
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Fig. 4. Multilevel spinal tuberculosis in a 30-year-old male. Preoperative X-rays. (A) Anterio-posterior view and (B) Lateral view. Preop-

erative magnetic resonance imaging. (C) T2-weighted sagittal. (D) T2-weighted axial and (E) T1-weighted Axial sections showing cord compression
at the T9-10 level.
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Fig. 5. Multilevel spinal tuberculosis in a 30-year-old male. Preoperative X-rays. (A) Anterior-posterior view and (B) Lateral view. Post-
operative X-rays. (C) Anterior-posterior view and (D) lateral view following percutanous pedicle screws and posterolateral decompres-
sion at T9-10 level using retractor system.
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Since the advent of posterior only vertebral column
resection (PVCR) by Suk et al. [29], various authors have
attempted PVCR or similar osteotomies for tubercular
deformities of spine. Good results have been reported
[20,29-35]. A study involving a series of 17 patients re-
ported an average kyphosis correction rate of 68.7%+6.5%
with an average correction loss as 3.3° [30]. Similarly, Lu
et al. [33] reported 80.1% correction of kyphosis. Verte-
bral column resection is an osteotomy that destabilizes
the vertebral column. It is a technically challenging pro-
cedure. The complication rate can be as high as 40% [36]
which includes dural tear, neurological deficit (temporary
and permanent) and lung-related complications apart
from prolonged operation time and blood loss. The au-
thors recommend this surgical procedure only for severe
kyphosis either in active or healed disease (Fig. 3).

Minimal invasive spine surgery in spinal TB

Ever since the introduction of a minimally invasive spine
surgery [37], the approach has become one of the stan-
dard treatment procedures for various degenerative spinal
disorders.
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1. Thoracoscopic decompression and anterior instru-
mentation

Video-assisted thoracoscopic surgery (VATS) was devel-
oped to decrease the approach related morbidity associ-
ated with thoracotomy. VATS is a valuable alternative to
conventional thoracotomy with minimal morbidity. VATS
has documented comparable results to open procedures
in scoliosis, but few studies have addressed its role in spi-
nal TB. Few authors have explored the option of VATS
in anterior decompression and instrumentation [38-40].
The senior author (A.].) has been selectively doing diverse
thoracoscopic procedures that include abscess drainage,
grafting and anterior decompression with or without in-
strumentation. Good clinical, neurological outcome and
fusion have been reported following VATS in tubercular
spondylitis [39]. Long term follow-ups concluded that
VATS-assisted surgical decompression can be a safe and
effective technique for anterior debridement and fusion
in tuberculosis of the dorsal spine to achieve neurological
recovery with reduced morbidity, blood loss and hospital

stay compared to thoracotomy [41,42].

Fig. 6. Tubercular spondylitis L2—L4, with complete destruction of L3 vertebra in a 30-year-old female. Preoperative X-rays. (A) Anterior-
posterior view and (B) lateral view. Percutanous pedicle screws fixation in prone position followed by decompression, interbody fusion
using DLIF (Medtronics Inc.). Postoperative X rays. (C) Anterior-posterior view and (D) lateral view.
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Fig. 7. Tubercular spondylitis L2—L4, with complete destruction of L3 vertebra in a 30-year-old female. Intra operative photographs of DLIF.

Lateral position (A) with bolster below the flank region. Five centimeter incision on the lateral aspect (B). Insertion of neuromonitoring
probe (C). Serial dilators were inserted (D) followed by a retractor device (E, F).

2. Percutanous pedicle screw fixation and posterolateral
decompression using tubular/mini-open retractor
system

Posterolateral endoscopic debridement and irrigation for
tubercular spondylodiscitis was performed initially [43].
The versatility of percutanous pedicle screw instrumenta-
tion allows it to stabilize both the thoracic and lumbar
spine. Decompression of spinal cord/thecal sac can be
done simultaneously by facetectomy using retractor sys-
tem and interbody fusion can be done either by the trans-
foraminal approach (Figs. 4, 5) or direct lateral approach
(Figs. 6, 7). Few authors have tried and documented good
fusion rates with encouraging functional outcome follow-
ing percutanous pedicle screw [44,45]. The authors rec-
ommend percutanous instrumentation in multisegmental

spinal TB with instability.

Conclusions

Spinal TB is a debatable condition regarding optimal ATT
duration and the approach used for surgical decompres-
sion. With the introduction of newer instrumentation,
anterior decompression by conventional thoracotomy has
given way to VATS assisted anterior decompression and
posterolateral decompression along with pedicle screw
instrumentation. On the other hand, percutanous pedicle

screws with minimal access decompression can be a valu-
able alternative to traditional open procedures in selected
cases.
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