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Abstract

Background: Tuberculosis (TB) is a common problem in developing countries. Although
it is on decline but still present in developed countries due to immigrants from underdeveloped
countries and the prevalence of HIV in these countries. Treatment modalities are available in both
medical and surgical forms

Objective: To determine the effectiveness of Anterior Thoracic Decompression with cage
fixation in patient of spinal tuberculosis.

Study Design & location: Descriptive case series, Department of Neurosurgery Bolan
Medical College Quetta

Duration: January 2023 to December, 2023

Methodology: This study was conducted at Department of Neurosurgery Bolan Medical
College Quetta. The study design was a descriptive case series and the duration of the study was one
year in which a total of 160 patients were observed, using 72% accuracy of anterior decompression,
95% confidence level and 7% margin of error under WHO software for sample size determination.

Results: In this study mean age was 56 with standard deviation + 2.26. Fifty eight
percent patients were male and 42% patients were female. In pre operative MRC grading, 72%
patients had MRC grade 1 and 28% patients had MRC grade 2 while after surgery 35% patients had
MRC grade 1, 24% patients had MRC grade 2, 23% patients had MRC grade 3 and18% patients had
MRC grade 4. On the bases of MRC grading efficacy was analyzed as Anterior Thoracic
Decompression with CAGE fixation was effective in 70% patients and was not effective in 30%
patients.

Conclusion: Our research concludes that the procedure of Anterior Thoracic
Decompression with internal fixation, employing a cage and rod with screws, is an effective treatment
for dorsal spine tuberculosis. This method aids in restoring and preserving sagittal plane alignment
after extensive resection of infected bone, mitigating concerns about potential instability. Moreover,
the use of TMC has shown no correlation with a heightened risk of recurrent infections. Additionally,
the application of TMC has demonstrated no significant association with an increased risk of
infection recurrence. Our study highlights that the decompression and stabilization achieved through
TMC have significantly contributed to pain reduction and enabled early mobilization, along with
enhancements in motor function. The procedure is associated with minimal complications and
produces favorable outcomes.

Keywords: Anterior Decompression, Cage, Spine Tuberculosis

659



Dr. Saleem Khan, Dr. Abid Hussain, Dr. Ghulam Mustafa, Dr. Sher Hassan Khan, Dr. Noor
Ahamed, Dr. Nasrullah Lango— The Efficacy of Anterior Thoracic Decompression Combined
with Cage Fixation in Patients Suffering from Spinal Tuberculosis

INTRODUCTION

Tuberculosis (TB) remains a significant issue in developing nations. While its incidence
is decreasing, it continues to affect developed countries, primarily due to immigration
from less developed regions and the high rates of HIV in those areas. In Pakistan, it is
reported that one in every 564 individuals is afflicted with tuberculosis, with
Mycobacterium Tuberculosis being a major cause of numerous spinal and vertebral
infections. There are around 2.85 million cases of tuberculosis in the country, and
around 100,000 new cases are added each year, the experts quoted recent studies on the
subject, adding that one per cent of all tuberculosis cases affect a person’s spin 2. Spinal
TB is the most common and dangerous form of skeletal tuberculosis because of its
capacity to cause bone destruction, deformity, and paraplegia3. It was initially described
by Sir Percivel Pott as painful kyphotic deformity of the spine associated with
paraplegia in 1782!. The disease spread to the spine from primary focuses either
directly or through blood i.e. intercostal arteries or batson’s plexus%. Destruction of
vertebra starts in cancellous bone and then spread to involve another vertebrae.
Usually one motion segment is involveds. Even after achieving healed status spinal
deformities continue to advance during growth due to biochemical stresses on the
structurally weakened vertebral column and produce severe degenerative changes in
the proximal and distal segments of the spine36.

Treatment is either medical or surgical’. The development of antituberculus
chemotherapy has revolutionized treatment of spinal tuberculosis but chemotherapy
alone may induce residual kyphotic deformity and neuologic complications after
treatment5s.

Surgery is required in cases of epidural abscess, neurological defecit and
instability due to structural destruction. Surgical pre requisites are debridement with
resection of involved vertebrae followed by reconstruction and stabilization with
implant3. Traditionally there has been two approaches to the spine in spinal
tuberculosis; Anterior Thoracic Decompression and the posterior decompression®. The
anterior approach has been preferred throughout the spine to achieve these goals
because the pathology of tuberculosis mainly affects the vertebral bodies and disc
spaces, and the anterior approach allows direct access to the infected focus and is
convenient for debriding infection and reconstructing the defect?.

Various studies have shown different effectiveness of Anterior Thoracic
Decompression for spinal tuberculosis i.e.72%4%, 94%¢. The data presented indicates
that the effectiveness of Anterior Thoracic Decompression differs across various regions,
and there is a scarcity of localized research concerning the anterior approach and its
clinical outcomes. In our investigation, we assess the procedure's effectiveness by
evaluating the improvement in the patient's strength. This study aims to provide
insights into the procedure's outcomes and enhance prognostic capabilities.
Additionally, it seeks to mitigate the morbidity and mortality associated with spinal
tuberculosis, thereby alleviating the economic burden on the community.

METHODOLOGY

The study was conducted after approval from hospitals research and ethical committee.
All consecutive patients meeting the inclusion criteria (all patients with carries spine
had power less than 4 on Medical Research Council grading, Radiologic evidence of cord
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compression) and Exclusion criteria (age more than sixty years. Patients with history
of other co-morbidities like diabetic neuropathy. Patient with multiple level
involvement at non contagious site which was assess on Magnetic Resonance Imaging)
The above mentioned factors act as confound and had make the study result biased if
included with diagnosis of carries spine i.e. involvement of intervertebral disc and both
end plates visible on MRI was enrolled in the study through outpatient and emergency
department and was admitted to neurosurgery ward for further work up.

All patients were subjected to detailed history followed by complete physical
and neurological examinations and routine set of investigations was performed in all
patients. The enrolled patients were put on the OT list for the next OT day after
performing anesthesia assessment through an expert anesthesiologist.

On the next OT day decompressive carpectomy with cage fixation was
performed under general anesthesia by single expert neurosurgeon. All the patients
were followed up till 72 hours post operatively for the determination of effectiveness in
terms of improvement in MRC grading. All the above mentioned information including
name, age, gender and address was recorded in a predesigned proforma. Exclusion
criteria had followed strictly to control confounders and bias in the study results.

The data was entered, stored and analyzed in SPSS version 22.0. Mean + SD
was calculated for quantitative variables like age, preoperative and postoperative
grading. Frequencies and percentages were calculated for categorical variables like
gender and effectiveness. Effectiveness was stratified among age, gender and Pre op
MRC grading at presentation to see the effect modification. All results were presented
in the form of tables and graphs.

RESULTS

This study was conducted at Department of Neurosurgery Bolan Medical
College/Hospital Quetta in which a total of 160 patients were observed to determine the
effectiveness of Anterior Thoracic Decompression with cage fixation in patient of spinal
tuberculosis and the results were explained as:

Age distribution among 160 patients was analyzed as 16 (10%) patients were
in age range 21-30 years, 35 (22%) patients were in age group 31-40, 48 (30%) patients
were in age group 41-50, 61 (38%) patients were in age group 51-60. Mean age was 56
with standard deviation + 2.26. Gender distribution among 160 patients was analyzed
as 93(58%) patients were male and 67 (42%) patients were female. Pre operative MRC
grading among 160 patients was analyzed as 115 (72%) patients had MRC grade 1
while 45 (28%) patients had MRC grade 2. Post operative MRC grading among 160
patients was analyzed as 56 (35%) patients had MRC grade 1, 38 (24%) patients had
MRC grade 2, 37 (23%) patients had MRC grade 3 and 29 (18%) patients had MRC
grade 4. (Table No 1)

Efficacy of the procedure among 160 patients was analyzed as Anterior
Thoracic Decompression with CAGE fixation was effective in 112 (70%) patients and
was not effective in 48 (30%) patients. (Figure No 1)

Stratification of efficacy in age distribution was analyzed as in 112 effective
cases, 13 patients were in age range 21-30 years, 24 patients were in age group 31-40,
34 patients were in age group 41-50 and 41patients were in age group 51-60. (Table No
2)
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Stratification of efficacy in gender distribution was analyzed as in 112 effective cases,

65 patients were male and 47 patients were female. (Table No 3)

Stratification of efficacy in pre operative MRC grading was analyzed as in 112
effective cases, 72 patients had MRC grade 1 and 40 patients had MRC grade 2. (Figure

No 2)

Table no 1. Age, Gender Distribution, Pre Operative MRC Grading, Post Operative MRC

Grading
Age Distribution Frequency Percentage
21-30 years 16 10%
31-40 years 35 22%
41-50 years 48 30%
51-60 years 61 38%
Total 160 100%
Gender Distribution
Male [ 93 [ 58%
Female | 67 [ 42%
MRC grading
1 115 2%
2 45 28%
3 0 0%
4 0 0%
MRC grading
1 56 35%
2 38 24%
3 37 23%
4 29 18%
5 00 0%
Mean age was 56 with standard deviation + 2.26
Mean MRC Grade was 1 with standard deviation + 1.67
Mean MRC Grade was 3 with standard deviation +2.12
Figure no 1. EFFICACY
Frequency
30%
uffectve
#Notefiective
Table no 2. Stratification of Efficacy with Age
Efficacy 20-30 years | 31-40 years |41-50 years ;;;6!_(; Total P-Value
Effective 13 24 34 41 112 0.042
Not effective 3 11 14 20 48 )
Total 16 35 48 61 160
Table no 3. Stratification of Efficacy with Gender
Efficacy male female Total P-Value
Effectlvfa 65 47 112 0.042
Not effective 28 20 48
Total 93 67 160
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Figure no 2. STRATIFICATION OF EFFICACY WITH PRE OPERATIVE MRC GRADING

Chart Title

miffective W Notefective

Effective ; Grade 1;

Effective; Grede 2;

1,43
a0
Noteffective; Grede
25
Grade1 Grede2

P-Value was significant = 0.042

Noteffective; Grade
4

DISCUSSION

The skeletal system is involved in 1-2 % cases of tuberculosis of which 50% involve the
vertebral bodies. Spinal tuberculosis is definition, an advanced disease requiring
meticulous assessment and aggressive systemic therapy. The objective of treatment is
spinal tuberculosis is to cure the disease with normal neurology and almost near
normal functional spine. As most of the spinal cord compression is usually located
anteriorly, anterior approach and decompression is the preferred route for neural
decompression.10

In our study the total patients were 160 in which 58% patients were male and
42% patients were female. Other studies have also reported that males are commonly
affected than females in spinal tuberculosis. In a study of 162 cases there were 89 males
and 73 females however according to some authors this disease is more common in
females. The reason that men were more common in our study is exactly unknown. The
mean age of our patients was 58 years ranged for 20-60 years. Ali and colleagues
studied 81 patients with spinal tuberculosis with mean age 60 years. Other studies
have reported average age of 50 years and 55 years.!1

One of the indications for Anterior Thoracic Decompression in tuberculosis
spine is progressive neurological deficit due to cord compression. In the one study 76%
of the patients had preoperative neuro deficit, gobriel and colleagues studied seventy
patients with vertebral osteomyelitis who underwent anterior debridement and
deconstruction of the anterior column with titanium mesh cage. In their study
neurological deficit was seen in 45% patients. The neurodefict was more in our study
this could be because of late presentation and diagnosis of the patients. 1213

Like other surgical procedures this approach also have some complications.
We observed complication in 8% cases. The most common complication was wound
infection in 5% cases followed by post operative dyspnea in 3% cases. None of the
patient had dural tear or deterioration in neurology. 14

In a study of 73 cases that were treated with surgical debridement and inter
body grafting and fixation, 3% patients developed sinus next to the incision and in 4%
cases appeared subcutaneous emphysema. The overall morbidity was 7% , in one study
in which both anterior and posterior approach was adopted, the incidence of infection
was 4% and graft related problems 7% with total complications rate of 10%.1%

In another study it was also been described that patients seek medical care
after some neurological deficit or some structural deformity, leaving surgical
management as the only choice. Prerequisites of spinal surgery are for carries spine are
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the removal of pus as well as necrotic bone and tissue debridement, neural
decompression , deformity correction and stabilization of the affected spinal segments. 16
Stabilization can be done with the help of bone graft or with instrumentation using
metal implants. 17 Although instrumentation is required for deformity correction and
stabilization, many arguments have been disputed regarding the wuse of
instrumentation. In patients requiring surgical intervention, use of instrumentation
should be justified against the structural stability and deformity correction provided by
the instrumentation and the increased chance of infection by the presence of foreign
material in the area which may diminish the effects of infection eradication. In other
words instrumentation offers the theoretical advantage of deformity correction and
stability but has also been closely related with an increased of infection, although this
notion has been challenged by some results, 1920

Titanium Mesh cage with bone grafts is better than structural bone graft
alone as it provides more secure and accurate stability and deformity correction. It is
more dependable as compared to bone graft alone. 2! Cage provides a fixation which is
more rigid and there is also less risk of graft subsidence or dislodgement, that are well-
documented complications when structural bone graft only is used. 22 Cages with bone
also provide stability to enable earlier and safer mobilization.

In our study, all the patients showed definite improvement of kyphosis
without infection recurrence. Oga et al,23 studied the risk of persistence and recurrence
of infection in posterior spinal instrumentation surgery for spinal tuberculosis in eleven
patients. They operated the patients with debridement, anterior fusion, and combined
posterior instrumentation. There was no case of persistence or recurrence of infection
after surgery, and they found that instrumentation provided immediate stability and
protected against development of kyphotic deformity. The adherence property of
Mycobacterium tuberculosis to stainless steel was evaluated experimentally also. They
found that little Mycobacterium tuberculosis adhered to stainless steel while
Staphylococcus heavily colonized stainless steel. They concluded that posterior
instrumentation surgery was not a hazard to a spinal TB when it is combined with
radical debridement and intensive anti-tuberculosis chemotherapy.

The differences in adherence and biofilms formation between Staphylococcus
epidermidis and Mycobacterium Tuberculosis on various spinal implant surfaces. They
found that Staphylococcus epidermidis heavily colonized on the metal rod and form
thick biofilms, while Mycobacterium tuberculosis, rarely adhered to metal surfaces and
showed scanty biofilms formation. Many experimental studies suggest Mycobacterium
tuberculosis, unlike bacteria, has low adherence to stainless steel and forms less
polysaccharide biofilms.25 Therefore the use of implants is theoretically safe in the
presence of spinal TB by He et al 24 evaluated.

There were few studies about Titanium alloys and Mycobacterium
tuberculosis. That titanium alloys, in general, showed relatively friendly toward the
host bone and had lower infection risk. On the other hand, Mycobacterium tuberculosis
has low adherence properties to stainless steel, but its behavior towards Titanium has
not been studied yet. Our study suggested Mycobacterium tuberculosis may behave
towards titanium implants in a similar fashion as towards stainless steel implants
Solutions et al26 reported.

In regard to the Neurological status improvement all the patients showed an
improved status.11 patients were neurologically intact who remained same, while 9
patients out of the rest 14 become ambulatory post operatively. Sphincter function and
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sensations improved. So we assume that anterior fixation provides increased stability
and lead to favorable environment for infection control, and solid fusion. 132

CONCLUSIONS

Our research concludes that the procedure of Anterior Thoracic Decompression with
internal fixation, employing a cage and rod with screws, is an effective treatment for
dorsal spine tuberculosis. This method aids in restoring and preserving sagittal plane
alignment after extensive resection of infected bone, mitigating concerns about
potential instability. Moreover, the use of TMC has shown no correlation with a
heightened risk of recurrent infections. The decompression and stabilization afforded by
TMC, as observed in our study, have played a crucial role in alleviating pain and
facilitating early mobilization, resulting in improved motor strength.

REFFERENCES

1. Ali M, Khan HM, Khanzada K, Usman M, Hussain R, Rehman Z. Level of spinal involvement in patients
operated for spinal tuberculosis. J Postgrad Med Inst 2012;26(4):439-43.

2. The Express Tribune. Tuberculosis attacks the spine in 6 out of every 10 cases [Online]. 2010 [cited on 2012
Sep 15]. Available from URL: http://tribune.com.pk/story/12213/tuberculosis-attacks-the-spine-in-6-out-of-
every-10-cases/

3. Aryan HE, Lu DC, Acosta FL, Ames CP. Corpectomy followed by the placement of instrumentation with
titanium cages and recombinant human bone morphogenetic protein-2 for vertebral osteomyelitis. J
Neurosurg 2007;6(1):23-30.

4. Jain AK, Jain S. Instrumented stabilization in spinal tuberculosis. Int Orthop 2012;36(2):285-92.

5. Singh S, Kumaraswamy V, Sharma N, Saraf SK, Khare JN. Evaluation of role of anterior debridement and
decompression of spinal cord and instrumentation in treatment of tuberculosis spondylitis. Asian Spine J
2012;6(3):183-93.

6. Ma YZ, Cui X, Li HW, Chen X, Cai XdJ, Bai YB. Outcome of anterior and posterior instrumentation under
different surgical procedures for treating thoracic and lumber spinal tuberculosis in adults. Int Orthop
2012;36(2):299-305.

7. Lee JC, Kim YI, Shin BdJ. Safety and efficacy of pedicle screws and titanium mesh cage in the treatment of
tuberculus spondylitis of thoracolumber spine. Asian Spine J 2008;2(2):64-73.

8. Hameed A, Ashraf N, Muhammad Akmal M. Anterior reconstruction using titanium mesh cage in dorso-
lumbar tuberculosis spine. Pak J Med Health Sci 2010;4(4):489-94.
9. Garg B, Kandwal P, Upendra BN, Goswami A, Jayaswal A. Anterior versus posterior procedure for surgical

treatment of thoracolumbar tuberculosis: a retrospective analysis. Indian J Orthop 2012;46(2):165-70.

10. Waters DA. Surgery for tuberculosis before and after human immunodeficiency virus infection: a tropical
perspective. Br J Surg 1997;84:8-14.

11.  Victor TC, Lee H, Cho SN. Molecular detection of early appearance of drug resistance during Mycobacterium
tuberculosis infection. Clin Chem Lab Med 2002;40:876-81.

12.  Garcia de Viedma D, de Sol Diaz Infantes M, Lasala F. New real-time PCR able to detect in a single tube
multiple rifampin resistance mutations and high-level isoniazid resistance mutations in Mycobacterium
tuberculosis. J Clin Microbiol 2002;40:988-95.

13. Jain AK, Jan S. instrumented stabilization in spinal tuberculosis. Int orthop 2012;36(2):285-97

14. Rajasekaran S, Shanmugasundaram TK. Tuberculous lesions of the lumbosacral region. A 15-year follow-up of
patients treated by ambulant chemotherapy. Spine. 1998;23(10):1163-7

15. Basu S, Chatterjee S, Bhattacharyya MK. Efficacy and safety of instrumentation in caries spine. Indian J
Orthop 2006;40:78-81

16.  Karataglis D, Symeonidis PD, Pournaras J : Treatment of tuberculous spondylitis with anterior stabilization
and titanium cage. Clin Orthop Relat Res 2006;444 : 60-5.

17. Hartman MJ, Johnson JR : Treatment of pyogenic vertebral osteomyelitis with anterior debridement and
fusion followed by delayed posterior spinal fusion. Spine 2004;29 :326-2.

18.  Faraj AA, Webb JK : Spinal instrumentation for primary pyogenic infection. report of 31 patients. Acta Orthop
Bel 2000;66 : 242-7.

19.  Govender S : The outcome of allografts and anterior instrumentation in spinal tuberculosis. Clin Orthop Relat
Res 2002;398 : 60-6.

EUROPEAN ACADEMIC RESEARCH - Vol. XII, Issue 7/ October 2024
665



Dr. Saleem Khan, Dr. Abid Hussain, Dr. Ghulam Mustafa, Dr. Sher Hassan Khan, Dr. Noor
Ahamed, Dr. Nasrullah Lango— The Efficacy of Anterior Thoracic Decompression Combined
with Cage Fixation in Patients Suffering from Spinal Tuberculosis

20.

21.

22.

23.

24.

25.

26.

Kim YB. Six cases of thoracolumbar tuberculosis treated by Anterior Thoracic Decompressionand fusion with
or without Instrumentation. J Korean Neurosurg Soc 2000;26 : 548-54.

Ozdemir HM, Us AK, Ogun T : The Role of anterior spinal instrumentation and allograft fibula for the
treatment of Pott disease. Spine 2003;28 : 474-9.

Pagiatakis A, Soucacos PN : Late infection in patients with scoliosis treated with spinal instrumentation. Clin
Orthop Relat Res 2003;411 :116-23.

Erdemli B, Korkusuz Z : Anterior instrumentation for the spinal tuberculosis. J Bone Joint Surg 2004;81
:1261-67.

Oga M, Arizono T, Takasita M, Sugioka Y. Evaluation of the risk of instrumentation as a foreign body in
spinal tuberculosis. Clinical and biologic study. Spine 2004;18 :1890-94.

Ha KY, Chung YG, Ryoo SJ : Adherence and biofilm formation of Staphylococcus epidermidis and
Mycobacterium tuberculosis on various spinal implants. Spine 2008;30 : 38-43.

Soucacos PN : Late infection in patients with scoliosis treated with spinal instrumentation. Clin Orthop Relat
Res 2003;411 : 116-23.

EUROPEAN ACADEMIC RESEARCH - Vol. XII, Issue 7/ October 2024

666



