
Transthoracic Approach for Spinal Tuberculosis: Where it has the  Advantage in  the 
Present Era?

1 1 2 3Awyay Rege , Amarjeet Jagadale , Sameer Ruparel , Ram Chaddha

Keywords: Transthoracic approach, Anterior approach, Spinal Tuberculosis, Koch’s spine.

Though tuberculosis of spine is known to affect humans since ages, knowledge about its pathogenesis is fairly recent. With the advent of Anti 
Tuberculous therapy, treatment principles have changed tremendously in recent times. With clarity of indications for surgery, the preferred technique 
and approach still varies amongst spine surgeons across the world. Though anterior approach was initially preferred, recently posterior approach is 
favoured by many. Combined approach encompasses the advantages of either, however, is also more morbid. With the quest for better patient 
outcomes, surgeons have managed to treat most cases with either anterior or posterior approaches. Anterior approach has the advantage of direct 
decompression, better debridement with acceptable blood loss and operative time. It is more cost effective and holds its ground even with recent 
advances in Minimally Invasive Spine Surgeries. All in all, authors feel each patient and its pathology is different and both approaches have their own 
indications and advantages and thus follow an effective algorithm for patient management. This manuscript focusses on the importance of 
transthoracic approach for treating spinal tuberculosis in present era. 

Abstract

Introduction
Tuberculosis is known to affect humans since time 
immemorial. The earliest reports of its affection were 
described by Hippocrates in 460 BC. Though the disease 
commonly affects lungs, extra pulmonary manifestations are 
very well known to occur. In fact, spinal tuberculosis is the 
most common form of skeletal tuberculosis [1]. It is also the 
most common granulomatous bacterial infection in the spine 
[2]. A study of all bone and joint tuberculosis done in the 
United States over a 4-year period stated that the spine was the 
most affected region amongst tuberculosis of the bone (40%), 
followed by weight-bearing joints (hip and knee) [3]. In 
comparison to the lumbar and lumbosacral region, thoracic 
spine is more commonly affected [4, 5, 6]. Although the 
disease is known since long, the primary pathogen – 
Mycobacterium tuberculosis was only recently isolated [1]. 
Similarly, the classical ‘Tubercle’ was first described by 
Laennec, a French Physician (1781-1826) in early nineteenth 
century [1]. Once effective Anti-Tubercular Treatment was 
found, the decision making and management principles 
changed tremendously from watchful observation and 
conservative management to active combination therapy 
encompassing evidence based medical and surgical treatment. 

The Controversy
The affection of dorsal (thoracic) spinal tuberculosis is known 
to result in axial & radiating intercostal pain, severe disabling 
incomplete or complete neurological deficits & kypho-
scoliotic deformities. Majority of patients can be treated with 
conservative management alone with effective antitubercular 
therapy [7,8]. However, disabling pain or progressive 
neurological deficit and deformity are indications of surgery 
despite good conservative management [9]. The treatment is 
aimed at addressing the tuberculous lesion, relieving spinal 
cord compression; maintaining, reconstructing, reinforcing 
the stability of the spine, and preventing or correcting spinal 
deformity[10]. Surgical treatment options available include 
decompression with either anterior spinal fusion, anterior-
posterior combined spinal fusion or posterior spinal fusion 
alone [11,12,13]. Approach for surgical treatment of thoracic 
tuberculosis has always been a subject of controversy. 
Traditionally, the anterior approach has been the preference in 
order to fulfil the above mentioned criteria. This is due to the 
fact that the tuberculous pathology mainly affects the vertebral 
bodies and disc spaces, and direct access can be gained to the 
infected focus via the anterior approach in addition to its 
convenience for debridement of infection and reconstruction 
of the deformity [14,15,16]. Instrumentation for stabilization 
may prove arduous from the anterior approach in the thoracic 
spine owing to infection related osteoporosis, which may 
cause the vertebrae to weaken structurally, thereby resulting in 
inadequate fixation [17,18]. This hurdle can be overcome by 
combining the anterior approach in addition to the posterior 
approach [17,19,20,21,22]. However, the morbidity is higher 
as it entails two surgeries (single event or staged) [15,23,24]. 
Recently, only-posterior or posterolateral [15,25,26,27] 
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Combined Approach 

approaches alone have also been described, through which, 
access can be gained to the anterior and lateral column via extra 
pleural approach. This approach has become popular because 
it is less invasive, allows for spinal cord decompression 
circumferentially, can be extended proximally and distally 
from the involved segment, and provides a stronger three 
column fixation through uninvolved posterior elements via 
pedicle screws [28]. In spite of literature comparing these, the 
controversy stating the most appropriate approach to surgical 
treatment of Spinal Tuberculosis continues. This manuscript 
focusses to understand the relevance of the anterior 
transthoracic approach for treating spinal tuberculosis in 
comparison to the other approaches in the current scenario. 

There is no doubt that all principles of surgery for tuberculosis 
of spine are best achieved with anterior plus posterior 
combined approach. This approach entails starting with 
patient placed in a prone position. A midline longitudinal 
incision is made at the centre of the diseased vertebral body 
and exposure is done to reach the posterior elements. Pedicle 
screws are inserted in the involved vertebrae depending on the 
extent of their damage. In addition, screws are also inserted in 
vertebrae with intact pedicles at levels above and below the 
involved vertebrae. Correction of Kyphosis is carried out with 
the help of an internal fixation system. After this, the position 

of the patient is changed to right lateral position. The thoracic 
incision is again taken based on the centre of the involved 
vertebrae. The tuberculous lesion is exposed and removal of 
the abscesses, caseous necrotic tissues, sequestrate, necrotic 
discs (partial corpectomy), and granulated tissues is carried 
out. After the preparation of a fusion bed, a bone graft is placed 
(Figure 1) [29]. Jian Shen et al, in their study, emphasized that 
performing the posterior component of the surgery before the 
anterior component is essential in order to reduce blood loss 
and complication rates, with the added advantage of stabilizing 
and protecting the cord [29]. An anterior-posterior approach 
combines the advantages of both; it fulfils the requirement of 
adequate debridement and decompression of anterior 
approach; while providing excellent stability and deformity 
correction with posterior fixation at the same time (Table 1). 
However, it also carries the combination of the disadvantages 
and risks as well (Table 1). When performed as a single event, 
it is associated with increased the duration of surgery and loss 
of blood, which in turn increases the susceptibility of the 
patient to infection and, thereby, increasing the morbidity 
[30,31]. Kro¨del et al were also of the opinion that surgical 
morbidity is higher in the combined anterior and posterior 
approach. They studied the average total amount of blood loss 
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Figure 1: (a) showing collapsed D12 vertebra with abscess compressing the spinal cord 
(b) showing Front and Back Surgery with Anterior Reconstruction with Cylindrical Mesh Cage 
in addition to Posterior Decompression and Stabilization with Pedicle Screws

Figure 2: (a) showing tubercular abscess on Sagittal cuts of MRI
(b) showing axial cut of the lesion

(d) showing post-operative X-ray of posterior construct comprising Pedicle screws, rods and 
cross-connector.

(c) showing intra-operative image of posterior pedicle screw insertion

Figure 3: (a,b,c,d,e,f,g) showing collapse of D10 vertebra with tubercular abscess at D9-D10 
level treated with posterior decompression and fixation with Closed Loop and Sublaminar 
Wires

Figure 3: (h,i) showing Implant failure as a result of collapse and instability at the Dorso-lumbar 
junction due to lack of anterior reconstruction.



However, spine surgeons all over the world have an innate 
quest to aim for better results each day for welfare of their 
patients. This motivated them to compare and try to achieve 
optimum outcomes with either approaches alone with the 
intent to reduce surgical morbidity.

The posterior approach has become popular over the past few 
years. It is minimally morbid, provides for excellent 
stabilization and can be used in other wise tedious 
presentations such as the elderly, the obese and lesions 
involving multiple levels.  It entails taking the patient prone.  
The thoracolumbar median approach is used. A posterior 
midline incision is taken. The cord is decompressed using the 
posterolateral extra pleural approach [28]. Curettes are used to 
remove the necrotic material within the vertebral body and the 
disc, and drainage of the paraspinal abscess is done. The defect 
is reconstructed from one side using a Titanium mesh cage 
infused with an autograft. Stabilization is done by installing 
pedicle screws and rods. Fusion is done at levels above and 
below the involved level depending upon the extent of 
involvement [28]  (Figure 2).

in anterior and posterior procedures and found it to be more 
than 1700 mL, which is a huge volume for a patient with poor 
general condition like Koch’s spine [18]. Wang et al [32], in 
their study suggested that in patients with a large lesion range, 
three column destruction, and severe deformity of the 
posterior column, usually an anterior-posterior combined 
approach is preferred. 

This approach carries certain disadvantages as well (Table 2). 
These include inadequate decompression, decreased access for 
Anterior Reconstruction, absence of Bone on bone contact 
and a long segment fixation (Figure 3).
Surgeons preferring the posterior approach opine that anterior 
debridement and decompression can be done through 
uni lateral  or bi lateral  facetectomy/pediculectomy, 
stabilization can be achieved through anterior/posterior or 
unilateral/bilateral grafting and loss of corrected vertebral 
alignment can be prevented through this approach, providing 
results as good as the anterior approach (Table 2) [33]. Those 
who are against it, give the argument that a lesion situated in 
front of the vertebrae cannot be removed and the anterior 
column reconstruction is inadequate through this approach 
[32].

Posterior Approach 

Anterior Approach
The anterior approach is considered the Gold standard [34]. 
Since the advent of the anterior transpleural approach in 1960 
by Hodgson, the approach itself, its anterior extrapleural 
modification [27,35], as well as thoracoscopic variant [36]  
have been used extensively by surgeons [14,18,33,37]. It 
provides the surgeon with ease for ample Decompression and 
Reconstruction, and adequate Bone on Bone Contact. The 
anterior transpleural approach with anterior instrumentation 
has numerous advantages such as direct visual access to the 
pathology, which provides for comprehensive eradication of 
necrotic tissue and paraspinal abscesses; direct visual 
manoeuvrability and ability to correct sagittal, coronal and 
axial spinal alignment as well as thorough decompression of 
spinal canal structures; and the ease to insert large grafts (Table 
3) [14,32,38,39]. Lesions in the thoracic region are 
approached using the transthoracic intrapleural approach. 
Removal of pus and necrotic tissue is carried out and subtotal 
or complete corpectomy of the involved vertebrae is done in 
order to achieve neural decompression. For the purpose of 
reconstruction, a titanium or polyether ether ketone (PEEK) 
cage is installed after infusing it with autogenous rib or iliac 
crest grafts. A rod-screw construct completes the surgery in the 
form of instrumentation anteriorly (Figure 4).
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(e,f) Showing post-operative Radiological images of Anterior Transthoracic surgery and Fusion 
with Mesh Cage.

(b) Cylindrical Mesh cage with infused bone graft
(c ) Showing Intra-operative picture with prepared site for cage placement

Figure 4: (a) showing mid thoracic Tuberculous lesion on MRI

(d) Showing Anterior Fixation with Rods and Mesh cage

Advantages Disadvantages

1.

      

Provides adequate access for abundant 

decompression.

1.

      

High morbidity – 

Difficult in elderly and 

obese patients

2.

      

Excellent stability can be achieved through 

optimal fixation.

2.

      

Long duration of 

Surgery

3.

      

Appropriate for cases involving 3 or more 

levels, large lesions and severe deformity.
3.

      

High blood loss

4.

      

Not cost effective

Table 1: Advantages and Disadvantages of Combined Approach

Advantages Disadvantages

1.

      

Minimum morbidity
1.

      

Inadequate access for 

Anterior Reconstruction

2.

      

Excellent Stabilization
2.

      

Difficult Bone on Bone 

Contact

3.

      

Can be done safely in the elderly 
and obese

3.

      

Long Segment Fixation 

required

4.

      

Better deformity correction 5.

      

Less cost effective

Table 2: Advantages and Disadvantages of Posterior Approach

Advantages Disadvantages

1.

      

Extensive access for Direct Decompression 1.

      

Inadequate Stability

2.

      

Reconstruction – Bone on Bone Contact 2.

      

Less implant options

3.

      

Reduced Duration of Surgery 3.

      

Correction of Kyphosis difficult

4.

      

Less blood loss
4.

      

C/I in elderly and pts with thoracic/ 

pulmonary pathologies 

5.

      

Availability of Rib as strut graft
5.

      

High Surgical skill and experience 

required

6.      Cost effective

Table 3: Advantages and Disadvantages of Anterior Approach
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Dai et al conducted a prospective study of 39 cases with spinal 
Tuberculosis and found that the therapeutic effect of single 
anterior approach was excellent in single-stage anterior 
debridement, bone grafting and instrumentation with a very 
low rate of non-healing [38].  Jin et al.  approached cases of 21 
adults with thoracolumbar tuberculosis anteriorly, and 
co n c l u d ed  t hat  anter i o r  i nter b o d y  au tog raf t  an d 
instrumentation yielded good results in adults [37]. Cui et al 
stated that surgeries done by the anterior approach are less 
time consuming and cause less trauma as compared to 
posterior surgeries [40]. Dunn et al found easier debridement 
and lack of the need for nerve root sacrificing to be the reasons 
in favour of the anterior transthoracic approach [41].  Weiwei 
Li et al also stated that, in their series, they found duration of 
surgery and blood loss in surgeries done by the anterior 
approach are significantly lower than surgeries approached 
posteriorly. They concluded that anterior transthoracic 
debridement and fusion was less traumatic than posterior 
transpedicular debridement and fusion, which contradicted a 
lot of previous studies [42]. Their explanation to this inference 
was three-fold. They stated that they studied cases specifically 
with lesions situated in the mid-thoracic region and in the 
affected functional spinal units that contained two or less than 
two number of segments, it wasn’t required to cut off ribs in a 
quest to obtain proper exposure and good access to the lesion. 
A second tool that they used was the LigaSure  or LigaClip 
vessel-closure system instead of the earlier system of isolating 
and ligating vertebral transverse arteries. This saved time in 
addition to reducing blood loss significantly. They tackled the 
third hurdle of surgeon preference by involving Thoracic 
Surgeons in all surgeries [41]. Anterior surgery is ideal in case 
of young patients with no comorbidities having mid thoracic 
lesions or single level discitis and minimal kyphosis. Surgeon’s 
experience plays a major role in a successful surgery from the 
anterior approach.
Thus anterior surgery has stood the test of time to achieve 
optimum results in spinal tuberculosis with regards to 
decompression, stabilization and deformity correction.   
However, despite all the above advantages, one cannot turn a 
blind eye to its drawbacks (Table 3). It does increase chances of 
visceral and great vessel injury, possibility of respiratory 
compromise especially in the elderly and requires long post-
surgical ICU support. Hence it is recommended that this 
technique be taken up by a surgeon well trained in anterior 

surgeries. Similarly, the patient should be bereft of any thoracic 
pathologies.  Cases with junctional TB affecting more than 2 
levels, having a pulmonary lesion and elderly obese individuals 
are major contraindications for this approach. The main 
drawbacks with anterior debridement/ stabilization are; the 
achievement of a stable fixation into adjacent vertebrae which 
may be inflamed or osteopenic; and the chances of inadequate 
correction of severe kyphosis without risking translation 
[17,22,33]. However, Assaghir et al [43] found that the use of 
modern imaging techniques in order to plan the length and 
type of fixation device helped solve the issue of stable fixation 
in inflamed or osteopenic adjacent vertebrae. All in all, anterior 
pathologies are best treated with anterior approaches in 
suitable  pat ients.  The advent  of  moder n surg ical 
instrumentation has to some extent allayed the fear of less than 
optimum stabilization with anterior techniques. However, the 
correction of severe kyphosis is tedious with anterior approach 
alone.

The emergence of Minimally Invasive Surgical techniques 
(MIS) over the recent past has contributed significantly to the 
convenience and viability of Spine Surgery.  Treatment of 
Spine-related problems such as trauma, tumours, and 
deformity has shown encouraging results with MIS techniques 
[44, 45, 46, 47, 48]. Similarly, in cases of Spinal TB, it has 
proved to be successful. An isolated posterior MIS approach as 
well as a hybrid MIS approach can be used in such cases. In 
2014, Garg et al compared these two approaches based on 
neurological outcome, radiographical outcome, and 
complications. For those requiring ventral column 
reconstruction,[49] VATS (Video-Assisted Thoracoscopic 
Surgery) was the MIS technique used in order to take biopsy 
and perform decompression alone [36, 50, 51] or in 
combination with percutaneous posterior transpedicular 
fixation for patients in whom reconstruction of the anterior 
column was required. They discovered that all aims of 
conventional approaches can be fulfilled with these principles 
when hybrid MIS is used in combination with percutaneous 
transpedicular fixation. They concluded that MIS techniques 
showed good results in all three criteria, neurological recovery, 
avoidance of deformity progression, and few complications.  
[52,53]. This goes on to prove that Anterior Thoracic 
approach, as a part of the Hybrid MIS technique, is of 

Recent Advances 
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Group A Group B Group C Group D

Patients with stable anterior 

lesions and non-kyphotic 

deformity, which are managed 

with anterior debridement and 

strut grafting.

Patients with global lesions, 

kyphosis and instability, and are 

managed with posterior 

instrumentation using a closed-

loop rectangle with sublaminar 

wires plus anterior strut grafting 

Patients have anterior or global lesions along with a 

high operative risk for trans- thoracic surgery due to 

medical co morbidities and probable anesthetic 

complications. Therefore, these patients undergo 

posterior decompression with the anterior aspect of 

the cord being approached through a transpedicular 

route and posterior instrumentation performed using 

a closed-loop rectangle held by sublaminar wire 

Patients have 

isolated posterior 

lesions that need only 

a posterior 

decompression 

Table 4: Magnetic Resonance Imaging Classification of Spinal Tuberculosis – Mehta & Bhojraj [54]
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importance in today’s day and age as well where MIS surgery is 
on the rise. However, this technique does display certain 
limitations [36,52] such as the need for additional equipment, 
dedicated long instruments, a steep learning curve, a two-
dimensional view, hemodynamic alterations due to collapse of 
the lung, pleural adhesions limiting this approach, and 
significant pulmonary complications [36]. These limitations 
can be tackled with the help of Mini-thoracotomy (miniopen 
or using tubular retractor ports). It also has the added 
advantage of providing familiarity to spine surgeons as the 
anatomic landmarks are similar to those used in conventional 
approaches.

Authors preference and experience
Having studied all the above factors owing to the advantages 
and disadvantages of all approaches the authors find the 
anterior approach to be of great benefit. They find that the 
anterior approach provides better decompression and 
debridement. It causes less blood loss and involves less 
operative time. The authors also feel that this approach is more 
cost effective as it reduces the number of implants required. 
Also, since a rib has to be excised to approach the pathology 
through this approach, it provides an excellent bone graft, 
thereby alleviating the need for a separate procedure to obtain 
bone graft from elsewhere.  All in all, in the authors’ view, it is 
considered to be the most suitable approach for a fit patient 
with no other co-morbidities. A certain protocol is followed in 
the unit for decisions related to surgical approach in patients 
with Spine TB.  Mehta and Bhojraj, in 2001, created a new 
system for classifying spinal TB on the basis of MRI findings 
(Table 4) [54] This study is used as a basis for decisions 
regarding approach to be used for patients of Spine TB. 
Anterior debridement and strut grafting is done for patients 
with stable anterior lesions and no kyphotic deformity. Global 

lesions, kyphosis and instability, are treated with posterior 
instrumentation surgery in addition to an anterior strut graft. 
Patients who suffer from anterior or global lesions and have 
high surgical risk for transthoracic surgery due to medical 
comorbidities and probable anaesthesia related complications 
are considered suitable candidates for decompression 
posteriorly. The transpedicular route is used to approach the 
anterior aspect of the cord in addition to posterior 
instrumentation. Finally, only a posterior decompression is 
done for patients with isolated posterior lesions [54]. The 
authors feel that this classification system still holds relevance 
in today’s scenario and use this to make decisions regarding 
appropriate surgical approach in patients suffering from spine 
TB.

Conclusion 
After analysing the overall scenario and the pros and cons of 
each approach, it can be said that anterior transthoracic 
approach is a viable and beneficial approach. It is necessary for 
large lesions as a stand-alone procedure or in combination with 
posterior approach. It provides for extensive access to the 
p at h o l o g y,  a l l o w i n g  f o r  d e b r i d e m e n t  a n d  d i re c t 
decompression, saves time and causes less blood loss in 
comparison to other approaches. Surgeries done via this 
approach are also cost effective with regards to implants used 
and have the added advantage of using the ribs as strut 
autograft. Surgical experience and skill play a major role in a 
successful anterior surgery, and yields good results with fast 
patient recovery. All in all, in today’s world, where posterior 
approaches are fast gaining foothold to treat most pathologies, 
one cannot deny the fact that time and again it is necessary to 
fall back to the gold standard anterior transthoracic approach 
for better clinico-functional outcomes.

Conflict of interest:Nil      Source of support:None  

Declaration of patient consent : The authors certify that they have obtained all appropriate patient consent forms. In the form, the patient's parents have given their consent for patient images and other 
clinical information to be reported in the journal. The patient's parents understand that his names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be 
guaranteed.

2. Sharif HS , Clark DC, Aabed MY, Haddad MC, Al Deeb SM, Yaqub B,  
Al Moutaery KR. Granulomatous spine infections: MR imaging. 
1990;117(1):101-7. 8. Jutte PC, Van Loenhout-Rooyackers JH. Routine surgery in addition to 

chemotherapy for treating spinal tuberculosis. Cochrane Database Syst 
Rev 2006;(1):CD004532. 

4. Hoffman EB, Crosier JH, Cremin BJ. Imaging in children with spinal 
tuberculosis: A comparison of radiography, computed tomography 
and magnetic resonance imaging. J Bone Joint Surg Br. 1993;75:233–9.

5. Weaver P, Lifeso RM. The radiological diagnosis of tuberculosis of the 
adult spine. Skeletal Radiol. 1984;12:178–186.

7. Research Council Working Party on Tuberculosis of the Spine A 15-
year assessment    of controlled trials of the management of 
tuberculosis of the spine in Korea and Hong Kong. Thirteenth Report 
of the Medical Research Council Working Party on Tuberculosis of the 
Spine. J Bone Joint Surg Br 1998;80(3):456–62.

1. Tuli SM. 3rd ed. New Delhi: Jaypee Brothers; 2004. Textbook- 
Tuberculosis of the skeletal system (Bones, Joints, Spine and Bursal 
sheaths).

9. Tuli SM. Results of treatment of spinal tuberculosis by ‘middle path’ 
regime. J Bone Joint Surg Br 1975;57(1):13–23.

6. Omari B, Robertson JM, Nelson RJ, Chiu LC. Pott's disease: A 
resurgent challenge to the thoracic surgeon. Chest. 1989;95:145–50

3. Farer LS, Lowell AM, Meador MP. Extrapulmonary tuberculosis in the 
United States. Am J Epidemiol. 1979;109:205–17.

10. Mak KC, Cheung KM: Surgical treatment of acute TB spondylitis: 
indications and outcomes. Eur Spine J 22 (Suppl 4):603-611, 2013.

11. Zhang HQ, Lin MZ, Li JS, Tang MX, Guo CF, Wu JH, Liu JY. One-
stage posterior debridement, transforaminal lumbar interbody fusion 
and instrumentation in treatment of lumbar spinal tuberculosis: a 
r e t r o s p e c t i v e  c a s e  s e r i e s .  A r c h  O r t h o p  Tr a u m a  S u r g . 

References

Journal of  Trauma & Orthopaedic Surgery | January-March 2021 | Volume 16 | Issue 1 | Page 
6

14



17. Hee HT, Majd ME, Holt RT, Pienkowski D. Better treatment of 
vertebral osteomyelitis using posterior stabilization and titanium mesh 
cages. J Spinal Disord Tech. 2002;15:149–56. 

19. Fukuta S, Miyamoto K, Masuda T, Hosoe H, Kodama H, Nishimoto H, 
et al. Two stage (Posterior and anterior) surgical treatment using 
posterior spinal instrumentation for pyogenic and tuberculotic 
spondylitis. Spine (Phila Pa 1976) 2003;28:E302–8. 

16. Hodgson AR, Stock FE, Fang HS, Ong GB. Anterior spinal fusion: The 
operative approach and pathological findings in 412 patients with 
Pott's disease of the spine. Br J Surg. 1960;48:172–8.

26. Lee TC, Lu K, Yang LC, Huang HY, Liang CL. Transpedicular 
instrumentation as an adjunct in the treatment of thoracolumbar and 
lumbar spine tuberculosis with early state bone destruction. J 
Neurosurg. 1999;91(2 Suppl):163–9. 

13. Zaveri GR, Mehta SS. Surgical treatment of lumbar tuberculous 
spondylodiscitis by transforaminal lumbar interbody fusion (TLIF) 
a n d  p o s t e r i o r  i n s t r u m e n t a t i o n .  J  S p i n a l  D i s o r d  Te c h . 
2009;22(4):257–62.

25. Louw JA. Spinal tuberculosis with neurological deficit: Treatment 
with anterior vascularised rib grafts, posterior osteotomies and fusion. J 
Bone Joint Surg Br. 1990;72:686–93. 

31. Zhang HQ, Lin MZ, Li JS, Tang MX, Guo CF, Wu JH, Liu JY: One-
stage posterior debridement, transforaminal lumbar interbody fusion 
and instrumentation in treatment of lumbar spinal tuberculosis: a 
retrospective case series. Arch Orthop Trauma Surg 2013;133:333-
341.

20. Laheri VJ, Badhe NP, Dewnany GT. Single stage decompression, 
anterior interbody fusion and posterior instrumentation for 
tuberculous kyphosis of the dorso-lumbar spine. Spinal Cord. 
2001;39:429–36. 

36. Lu G, Wang B, Li J, Liu W, Cheng I. Anterior debridement and 
reconstruction via thoracoscopy-assisted mini-open approach for the 
treatment of thoracic spinal tuberculosis: minimum 5-year follow-up. 
Eur Spine J 2012;21:463–469.

2013;133(3):333–41.

14. Benli T, Kaya A, Acaroglu E. Anterior instrumentation in tuberculous 
spondylitis: Is it effective and safe? Clin Orthop Relat Res. 
2007;460:108–16.

12. Machino M, Yukawa Y, Ito K, Nakashima H, Kato F. A new thoracic 
reconstruction technique “transforaminal thoracic interbody fusion”: a 
preliminary report of clinical outcomes. Spine. 2010;35(19):E1000–5.

15. Jain AK, Dhammi IK, Prashad B, Sinha S, Mishra P. Simultaneous 
anterior decompression and posterior instrumentation of the 
tuberculous spine using an anterolateral extrapleural approach. J Bone 
Joint Surg Br. 2008;90:1477–81. 

18. Krodel A, Kruger A, Lohscheidt K, Pfahler M, Refior HJ. Anterior 
debridement.fusion, and extrafocal stabilization in the treatment of 
osteomyelitis of spine. J spinal Disord. 1999;8:304–9. 

21. Moon MS. Combined posterior instrumentation and anterior 
interbody fusion for active tuberculous kyphosis of the thoraco-lumbar 
spine. Curr Orthopaedics. 1991;5:177–9. 

22. Moon MS, Woo YK, Lee KS, Ha KY, Kim SS, Sun DH. Posterior 
instrumentation and anterior interbody fusion for tuberculous 
kyphosis of dorsal and lumbar spines. Spine (Phila Pa 1976) 
1995;20:1910–6. 

23. Jain AK, Dhammi IK. Tuberculosis of the Spine: A Review. Clin 
Orthop Relat Res. 2007;460:39–49. 

24. Güven O, Kumano K, Yalçin S, Karaham M, Tsuji S. A single stage 
posterior approach and rigid fixation for preventing kyphosis in the 
treatment of  spinal  tuberculosis.  Spine (Phi la  Pa 1976) 
1994;19:1039–43. 

28. Bhavuk Garg, Pankaj Kandwal, Upendra Bidre Nagaraja, Ankur 

Goswami, and Arvind Jayaswal Anterior versus posterior procedure for 
surgical treatment of thoracolumbar tuberculosis: A retrospective 
analysis Indian J Orthop. 2012; 46(4): 390.

27. Jain AK, Aggarwal A, Dhammi IK, Aggarwal PK, Singh S. Extrapleural 
anterolateral decompression in tuberculosis of the dorsal spine. J Bone 
Joint Surg Br. 2004;86:1027–31. 

29. Shen J, Zheng Q, Wang Y, Ying X. One-stage combined anterior-
posterior surgery for thoracic and lumbar spinal tuberculosis. J Spinal 
Cord Med 2019 May 3;1-8. 

30. Huang QS, Zheng C, Hu Y, Yin X, Xu H, Zhang G, Wang Q: One-stage 
surgical management for children with spinal tuberculosis by anterior 
decompression and posterior instrumentation. Int Orthop 
2009;33:1385-1390.

32.  Wang X, Pang X, Wu P, Luo C, Shen X. One-stage anterior 
debridement, bone grafting and posterior instrumentation vs. single 
posterior debridement, bone grafting, and instrumentation for the 
treatment of thoracic and lumbar spinal tuberculosis.

Eur Spine J 2014;23:830–837.

33. Pu X, Zhou Q, He Q, Dai F, Xu J, Zhang Z, Branko. A posterior versus 
anterior surgical approach in combination with debridement, 
interbody autografting and instrumentation for thoracic and lumbar 
tuberculosis. Int Orthop 2012;36:307–313.

34. Hodgson AR, Stock FE, Fang HS, Ong GB. Anterior spinal fusion. The 
operative approach and pathological findings in 412 patients with 
Pott’s disease of the spine. Br J Surg. 1960;48:172–8.

35. Sundararaj GD. Simultaneous anterior decompression and posterior 
instrumentation of the tuberculous spine using an anterolateral 
extrapleural approach. J Bone Joint Surg Br 2009 May;91(5):702.

37. Jin D, Qu D, Chen J, Zhang H. One-stage anterior interbody 
autografting and instrumentation in primary surgical management of 
thoracolumbar spinal tuberculosis. Eur Spine J 2004;13:114–121.

38. Dai LY, Jiang LS, Wang W, Cui YM. Single-stage anterior autogenous 
bone grafting and instrumentation in the surgical management of 
spinal tuberculosis. Spine (Phila Pa 1976) 2005;30:2342–2349.

39. Zhao J, Lian XF, Hou TS, Ma H, Chen ZM. Anterior debridement and 
bone grafting of spinal tuberculosis with one stage instrumentation 
anteriorly or posteriorly. Int Orthop 2007;31:859–863.

40. Cui X, Li LT, Ma YZ. Anterior and posterior instrumentation with 
different debridement and grafting procedures for multi-level 
c o n t i g u o u s  t h o r ac i c  s p i n a l  t u b e rc u l o s i s .  O r t h o p  Su r g . 
2016;8(4):454–61.

41. Dunn RN, Ben HM. Spinal tuberculosis. Bone Joint J. 2018;100-
B(4):425–31.

42. Li W, Liu Z, Xiao X, Zhang Z, Wang X. Comparison of anterior 
transthoracic debridement  and fusion with posterior transpedicular 
debridement and fusion in the  treatment of mid-thoracic spinal 
tuberculosis in adults. BMC Musculoskeletal Disorders. 2019;20:570. 

43. Assaghir YM, Refae HH, Alam-Eddin M. Anterior versus posterior 
debridement fusion for single-level dorsal tuberculosis: the role of 
graft-type and level of fixation on determining the outcome. Eur Spine J 

www.jtojournal.comRege A et al

Journal of  Trauma & Orthopaedic Surgery | January-March 2021 | Volume 16 | Issue 1 | Page 15



2016 Dec;25(12):3884-3893.

44.  Court C, Vincent C. Percutaneous fixation of thoracolumbar 
fractures: current concepts. Orthop Traumatol Surg Res. 2012;98: 
900–909. 

45. De Iure F, Cappuccio M, Paderni S, Bosco G, Amendola L. Minimally 
invasive percutaneous fixation of thoracic and lumbar spine fractures. 
Min Invasive Surg. 2012;2012:141032. 

50. Jayaswal A, Upendra B, Ahmed A, Chowdhury B, Kumar A. Video 
assisted thoracoscopic anterior surgery for tuberculous spondylitis. 
Clin Orthop Relat Res. 2007;460:100–107.

46. McLain RF. Spinal cord decompression: an endoscopically assisted 
approach for metastatic tumors. Spinal Cord. 2001;39:482–487.

48. St Clair SF, McLain RF. Posterolateral spinal cord decompression in 
patients with metastasis: an endoscope assisted approach. Surg 
Technol Int. 2006;15:257–263.

49. Garg N, Vohra R. Minimally Invasive Surgical Approaches in the 

Management of Tuberculosis of the Thoracic and Lumbar Spine Clin 
Orthop Relat Res. DOI 10.1007/s11999-014-3472-6.

52. Kandwal P, Garg B, Upendra BN, Chowdhury B, Jayaswal A. Outcome 
of minimally invasive surgery in the management of tuberculous 
spondylitis. Indian J Orthop. 2012;46:159–164.

51. Kapoor SK, Kapoor S, Agarwal M, Aggarwal P, Jain BK Jr. 
Thoracoscopic decompression in Pott’s spine and its long term follow 
up. Int Orthop. 2012;36:331–337.

54. J S Mehta , S Y Bhojraj. Tuberculosis of the thoracic spine. A 
classification based on the selection of surgical strategies J Bone Joint 
Surg Br. 2001 Aug;83(6):859-63.

47.  Palmisani M, Gasbarrini A, Brodano GB, De Iure F, Cappuccio M, 
Boriani L, Amendola L, Boriani S. Minimally invasive percutaneous 
fixation in the treatment of thoracic and lumbar spine fractures. Eur 
Spine J. 2009;18(suppl 1):S71–S74.

53. Ringel F, Stoffel M, Stuer C, Meyer B. Minimally invasive 
transmuscular pedicle screw fixation of the thoracic and lumbar spine. 
Neurosurgery. 2006;59(4 suppl):361–367.

Journal of  Trauma & Orthopaedic Surgery | January-March 2021 | Volume 16 | Issue 1 | Page 10-16

www.jtojournal.comRege A et al

How to Cite this Article
Rege A, Jagadale A, Ruparel S, Chaddha R. Transthoracic Approach for 
Spinal Tuberculosis: Where it has the  Advantage in  the Present Era?. 
Journal of Trauma and Orthopaedic Surgery January-March 2021;16(1): 
10-16.

Source of Support: NIL
Conflict of Interest: NIL

6
16


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

