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Introduction:
Tuberculosis has been injurious to mankind for 
a long period of time. Its presence has been evi-
denced in the fossilized skeleton belonging to 
the period 4000 BC, even when the human be-
ings might have been at complete mercy of its 
devastating consequences1. At present even in 
this era of expanding array of drugs and rapidly 
improving surgical techniques it remains among 
the most dreadful infective disease to affl  ict hu-
man. According to World Health Organization 
tuberculosis has become the world’s most dread-
ful infectious disease, killing nearly three million 
people per year. Each year there are eight million 
new cases of tuberculosis and 50% of them are 
infectious2. 

In the developed countries there has been a 
steady increase in the prevalence of pulmonary 
tuberculosis largely due to impairment of im-
mune system by the human immunodefi ciency 

virus (HIV) leading to re-activation of latent in-
fection and likely progression to active disease. 
Tuberculosis is common in our part of the world, 
as the poor socioeconomic conditions, malnu-
trition and lack of education are the factors con-
tributing to the spread of disease, therefore most 
of the cases usually present at the advanced stage 
of disease, mainly because of ignorance and lack 
of primary health. Spinal tuberculosis accounts 
only 2% of tuberculosis which representing 
about 50-70% of skeletal tuberculosis3. 

Although spinal tuberculosis forms a small per-
centage of the tuberculosis disease as a whole, it 
is a fairly signifi cant problem, especially in South 
Asian countries like Pakistan, where tuberculo-
sis is a rife. It is a major cause of spinal cord com-
pression and the disability produced by spinal 
tuberculosis is causing more and more people to 
become a burden to their family and the society. 
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It is unfortunate that with a background of so 
many patients of spinal tuberculosis in Pakistan, 
there is an extreme paucity of the studies, which 
can describe the characteristics and management 
of this form of tuberculosis4. So the enormous 
need for a large-scale study on the management of 
spinal tuberculosis from our country is required.

Clinical manifestation usually favors the diag-
nosis however; it is confi rmed by evaluating the 
radiographic changes, computed tomography 
(CT) and magnetic resonance image (MRI) 
fi ndings. Hence detection of mycobacterium 
tuberculosis in spinal tuberculosis is rare. Diag-
nostic procedures such as culture, antigen dem-
onstration, serology tests, and polymerase chain 
reaction are of high priority3-4.

Th e management of spinal tuberculosis has re-
mained a controversial subject and divided be-
tween those who favor the exclusive medical 
means of treatment and others who support 
the surgical intervention along with the che-
motherapy. Adequate rest and anti-tuberculus 
chemotherapy is the cornerstone of manage-
ment. However it is also advocated that surgi-
cal debridement of tuberculosis lesion hastens 
patient recovery and prevents delayed spinal 
deformity. Despite the revolutionary improve-
ments in surgery, it is still used sparingly5. As 
surgery is expensive, technically demanding and 
oft en involves the risk of complications in our 
fi nancially constrained society, it is of immense 
importance to assess, if surgery really benefi ts 
the patients of spinal tuberculosis, so that it shall 
be undertaken in selected cases that benefi t the 
most from surgery.

Materials and methods:
Th is study was conducted at Department of 
Neurosurgery, Dow University of Health Sci-
ences and Civil Hospital, Karachi. Aft er gett ing 
permission from ethical committ ee study con-
ducted over a period of three years, i.e from June 
2006 to May 2009, with six months follow up. 
Sixty patients of either sex between 11 and 60 
years of age having signifi cant osseous destruc-
tion of two or more adjacent vertebral bodies 
with or without involvement of intervertebral 

disc on MRI. All such patients having neuro-
logical defi cit, were included in this study.  All 
patients were randomized by specifi c computer 
program. Th ose who were not fi t for surgery, ex-
cluded from the study. All patients underwent 
full clinical assessment and their neurological 
status was assessed according to Frankel neuro-
logical performance scale.

All patients were started on four drug antituber-
culous chemotherapy (Rifampicin, Isoniazide, 
Ethambutol, and Pyrazinamide) in accordance 
to their body weight.

Patients were randomly assigned to either of the 
following groups.
Group A: thirty patients on medical treatment 
alone. 
Group B: thirty patients on medical treatment 
combined with surgery. 

All patients were fully observed monthly at 
TB clinic of Neurosurgery department of Civil 
Hospital Karachi, for six months, with complete 
neurological examination. Patients’ out come 
was recorded as good or poor based on Frankel 
neurological performance scale, monthly ESR 
and U/S bladder with residual urine were also 
performed.

Results:
Seventy three patients were diagnosed with spi-
nal tuberculosis, on the basis of history, clinical 
examination and supported by X-Rays and MRI 
spine. Twenty three out of these were excluded 
from the study, as were either lost to follow up or 
not meeting the inclusion criteria.

Sixty patients were available for evaluation at 
the end of six months. All patients received stan-
dard ATT  as combination of four drug therapy 
containing Rifampicin, Isoniazid, PZA and Eth-
ambutol. Pyridoxine was added to prevent pe-
ripheral neuropathy (an established side eff ect 
of INH). Ethambutol was excluded aft er three 
months and PZA was excluded aft er six months, 
Rifampicin and INH continued for remaining 
twelve months. At the end of six months, out 
come was assessed as good or poor on the basis 
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of Frankel neurological grading. Both the groups 
compared statistically and p = < 0.05 was con-
sidered signifi cant diff erence.

Sixty patients were divided randomly into two 
groups, thirty patients in each group. Th e fi rst 
group, group A (medical and surgical treatment) 
and group B (medical treatment only). Group A 
underwent surgical intervention along with ATT  
according to radiological and clinical presenta-
tion while group B was treated only with chemo-
therapy along with other conservative measures 
(strict bed rest and immobilization with either 
cervical color or external immobilization corset 
according to level of evolvement) for 18 months.

Mean age at presentation in Group A was 29.9 
years, SD ± 9.36, and in Group B, was 31.3, SD 
± 10.7 which are comparable.

Most of the patients, did not know, if any of their 
family member had history of tuberculosis, only 
fi ve in Group A and fi ft een in Group B had a 
positive family history.  It is there fore conclud-
ed that most of people are indiff erent regarding 
health related awareness. 

Commonest clinical presentation was backache 

in the treatment groups, 100% in Group A and 
90% in Group B. It was followed by the lower 
limb weakness, and urinary incontinence (70%) 
in each group, most of patients having indwell-
ing Foley’s catheter, but they were in our clinic 
for the severe back pain. Only those with cervi-
cal spine involvement presented with the weak-
ness of all the four limbs (Table-1)

Commonest level involved was dorsal spine, it 
was 53.3% and 43.3% in Group A and B respec-
tively, second most common site aff ected was 
lumber region of spine, only 10% of the patients 
studied had TB of cervical spine.

Th e mean ESR was 86.8 and 84.2 in group A & 
B respectively, which improved dramatically dur-
ing the following months of management. Graph 
3 showing steep down fall of ESR from around 85 
mm/hr to 23mm/hr in Group A and 21mm/hr 
in Group B at the end of six months (Figure 1)

Th ose within the Group A underwent the surgi-
cal intervention. Th e commonest level involved 
was dorsal spine. To access and decompress it, 
the best approach is anterior (transthoracic) 
approach, which was performed in sixteen 
(53.3%) patients (Table 2). Th is was combined 
with stabilization with Webb Morley stabiliza-
tion system. Webb Morley stabilization system 
was chosen, as it is comparatively inexpensive. 
Inlay osteoinductive rib graft  was used in all 
patients who under went the transthoracic de-
compression and stabilization for inducing the 
osteoblastic activity.

Only three of these patients developed wound 
infection which was managed successfully, one 

Table 1: Clinical Presentation in the treatment groups

 
Clinical Presentations

Group A
(n=30)

Group B
(n=30)

 Backache 30 (100%) 27 (90%)

 Lower Limb weakness 24 (80%) 23 (76.7%)

 Urinary Incontinence 21 (70%) 21 (70%)

 Pyrexia 4 (13.3%) 11 (36.7%)

 All four limb weakness 03 (10%) 03 (10%)

 Weight loss 01 (3.3%) 01 (3.3%)

 Total 30 (100%) 30 (100%)
Group A= Medical and surgical. 
Group B= Medical alone. 
 
Table 2: Surgical Procedures performed in Group A 

Surgical Procedures Frequency Percent
Webb Morley’s (Transthoracic decompres-
sion and stabilization) 

16 53.3%

Caspar Plating (Anterior cervical decom-
pression and stabilization)

02 6.7%

Decompressive Laminectomy 12 40%

Total 30 100% Figure 1: Trend of ESR decline in the Treatment groups
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patient developed lower respiratory chest infec-
tion during immediate post operative period, 
which prolonged his hospital stay. It was dealt 
successfully with broad spectrum antibiotics 
and active rehabilitation.

Twelve (40%) patients with signifi cant cir-
cumferential cord/thecal compression or hav-
ing compression secondary to granulation tis-
sue causing extradural posterior compression 
underwent decompressive laminectomy, with 
maximum removal of infective granulation tis-
sue. 

Anterior cervical decompression and stabiliza-
tion with Casper plating was performed in only 
two (6.7%) out of three patients having lesion 
of cervical cord (Table 2) Tricortical strut iliac 
crest graft  was used for vertebral fusion aft er an-

terior cervical decompression.

Twenty one patients in each group presented 
with bladder dysfunction. One patient in group 
A and six in Group B had urinary incontinence, 
but with post void residual urinary volume be-
tween 50-150 ml, hence not included in fi nal as-
sessment and all of them improved during fi rst 
few months of treatment. At the end six month, 
twenty patients in Group A and fi ft een in Group 
B were present for statistical analysis. Both the 
groups compared by applying ch2 test and no 
signifi cant diff erence was found (p=1.00) be-
tween the treatment groups (Table3).

Out of thirty patients in each group, eight pa-
tients in Group A and nine in Group B had re-
sidual motor power (Frankel grade 3), hence 
were considered good Frankel neurological 
grade and were not include in the fi nal assess-
ment. Twenty two patients in Group A and 
Twenty one in Group B were evaluated at the 
end of six months. At the end of study we found 
that 90.9% in Group A and 95.2% patients im-
proved from poor to good Frankel grade. Sta-
tistically this was found insignifi cant (p=1.00) 
when both groups were compared, by applying 
the chi2 test (Table 4).

Discussion:
It is believed that spinal tuberculosis is a disease 
of young age as Turgut2 defi ned the mean age 
of patients at presentation is 32.4 years in his 
study. In our study mean ages where 29.9 and 
31.1 years in Group A and B respectively, major-
ity of our patients belonged to third decade. In 
his survey Turgut found equal male and female 
patients in the treatment groups. In our study 
Group A comprises of 20 male and 10 female, 
where as in Group B male patients were 14 and 
16 were females. Most of females did not give 
consent for surgery there for more males includ-
ed in Group A. 

Clinical presentation of the patients as defi ned 
by Jan Phammi as well as by Almedia6,7 was 
paraperesis found in 16.2%, gibbus in 46.4% 
and back pain in 21.3% of patients. In 1.6% of 
patients there was evening pyrexia. He found 

 Table 3: Sphincter Control at 6 months 
 Group Sphincter 

Control 
(n=35*)

Total Chi Square p-
value

Yes No

Group A 16 04 20 0.694 1.00

80.% 20% 100%

Group B 12 03 15

80% 20% 100%

Total 28 07 35

80% 20% 100%
*One patient in group A and six in Group B had urinary incontinence but with residual urinary 
volume between 50-150 ml, hence not included in fi nal assessment. Rest of eighteen patients in 
both groups had no sphincter involvement at presentation. 
Group A= Medical and surgical. 
Group B= Medical alone. 

Table 4: Frankel Grade at 6 months 

 Group Frankel 
Grade 
(n=43*)

Total Chi Square p-value

Good Poor

Group A 20 02 22 0.310 1.00

90.9% 9.1% 100%

Group B 20 01 21

95.2% 4.8% 100%

Total 40 03 43

93% 07% 100%
* Eight patients in Group A and nine in Group B had residual motor power below the lesion (Fran-
kel grade 3), and were considered good at presentation, therefore not included in fi nal assessment. 
Group A= Medical and surgical. 
Group B= Medical alone. 
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urinary incontinence in 2% of the patients. Th e 
reason for this could be the early detection and 
of the disease.

Arshad et al4 in their study, found back pain as 
presentation in 100% of the patients, and para-
peresis in 95% of the patients. In this study uri-
nary incontinence was found in around 15% of 
the patients.

Ironically, in presence of neurological defi cit it 
was back pain and overwhelming infection caus-
ing local pain which compelled the patients to 
seek treatment. Otherwise neurological defi -
cit was considered part of generalized physi-
cal weakness, which was not true, in our study 
where the main complaint that made the pa-
tients to seek medical att ention was back pain 
(in 100% of patients in group A and 90% in 
group B). Th e second most common symptom 
was lower limb weakness which was 80% and 
76.7% in group A and B respectively. All the four 
limb weakness found in only those having cervi-
cal spine involvement. 

In his study Sai Kiran et al10, has 88% of the pa-
tients had bladder involvement, and only four 
patients had persistent bladder involvement at 
the end of follow up. In our study urinary incon-
tinence was found 70% in each of the treatment 
groups, and we found that 80% of patients at the 
end of follow up had improvement in their blad-
der function. 

We found a wide range of the patients 13.3% to 
36.7% having pyrexia in their presentation, in 
our study it infl uences non-specifi cally in pa-
tients of spinal tuberculosis. Th e commonest 
level involved was thoracic spine (55.5%) fol-
lowed by lumbar spine (22.8) and then thora-
columber (6.9%). Only 13 (4.2%) out of 312 
patients presented with the involvement of cer-
vical spine in the studies of Turgut and Lormi-
can2,8. In our study dorsal spine involvement was 
53.3% in Group A and in Group B it was 43.3%. 
Lumbar spine involvement in Group A was 20% 
and in Group B 23.3%. It was followed by dor-
solumber (Group A 16.7% Group B 23.3%) and 
then cervical spine only 10% of patients in each 

group. Th is distribution appears to be similar in 
both studies.  

In literature few studies have considered ESR 
as main prognostic factor. Karaeminogullari 
et al and Upadhay et al10,12 found mean ESR at 
presentation was 64.5mm/hr which reduced 
to 20.5mm/hr. In our study ESR remained the 
best prognostic index in the patients of tubercu-
losis, managed with either means. Th e end of 6 
month the mean ESR was 23.6 mm/hr in Group 
A which was 86.8 mm/hr at presentation, while 
in Group B it was 24 mm/hr which was 84 mm/
hr suggest the eradication of active disease.

Th ere is not much work done on this strategy 
of treatment, most of the people had worked 
on the surgical aspects of management in spi-
nal tuberculosis. Th ere is a Cochrane data base 
review available, randomized control trials by 
Jutt e PC and Van Loenhout-Rooyackers JH. 
Both authors assessed 331 patients with spinal 
tuberculosis during 1970s 1980s with at least 
one year follow up. It was a comparison between 
chemotherapy and surgery with chemotherapy 
alone for treating active tuberculosis4.

Mehmet Turgut has had the meta analysis of 
Turkish literature on Pott s’ disease. Th is study 
provides an over view on clinical symptoms, di-
agnostic studies, and surgical treatment in 694 
patients with spinal tuberculosis2.

Other study in our part of the world is by Sai 
Kiran et al. Th ey studied 48 patients with severe 
motor defi cit, and defi ned their surgical results. 
Th is study was conducted in one of well known 
institute of India11.

We have had very few well designed trials in our 
country addressing this common but devastat-
ing illness. One such study is by Arshad et al. 
Th ey have studied twenty cases and defi ned the 
rationale for surgical intervention4.

Spinal tuberculosis constitutes about half the 
cases of extra pulmonary tuberculosis. Patients 
belong to under privileged strata of the society 
with limited fi nical recourses and oft en present 
at the advance stage of the disease. Most patients 
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do not get enough benefi t from surgery in terms 
of improvement in neurological status, if the rea-
son of surgery is to prevent kyphosis, it is best 
to operate earlier on while the kyphosis is still 
mobile and not excessive, which is no more ben-
efi cial to operate upon at late stages of the dis-
ease11. Moreover from review of the literature,  
patients with less severe neurological defi cit 
and those un¬dergoing earlier surgery are bett er 
than patients with severe defi cits and later sur-
gery, while in our under educated and unaware 
society this condition almost always presents at 
late stage. We assessed and managed the 60 pa-
tients during the period of three years.

Jutt e and Vanloenhout –Rooyackers 4 worked 
on the objectives to compare chemotherapy 
plus surgery with chemotherapy alone for treat-
ing patients diagnosed with active TB. Th ey have 
searched Cochrane Infectious Disease Group 
Specialized Register (October 2005) Central 
(the Cochrane library 2005 issue 4), Medline 
(1966 to October 2005) EMBASE (1974 to Oc-
tober 2005) LISACS (1982 to October 2005). 

In their fi nal analysis they found no statistically 
signifi cant diff erence for any of the outcome 
measures. Of the many variables the most im-
portant were the neurological defi cit and re-
gained activity level.

Th e authors concluded that in their trials too 
few participants had been able to say whether 
routine surgery might help14,15. 

In our study we also found that statistically sur-
gery does not aff ect the improvement in neuro-
logical defi cit, bladder dysfunction and eventual 
regaining of activity level.

Conclusion:
Th ere are several important variables to assess 
the outcome of the management of spinal tu-
berculosis. Th is study concludes the short term 
outcome of the management of spinal Tuber-
culosis, that there is no signifi cant neurological 
diff erence, between those managed with che-
motherapy alone and those who underwent sur-

gery along with chemotherapy, aft er the initial 
six months of management. Although current 
medication and operative techniques are now far 
more advanced, our results indicate that routine 
surgery cannot be recommended unless within 
the context of a large, well conducted random-
ized controlled trial.

Future studies in our low socio-economic soci-
ety need to address these topics and also the pa-
tient’s view of their disease and treatment.
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