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Abstract
Introduction: Tuberculosis the global epidemic continues to be a major health problem despite availability of effective
chemotherapy. The main aim of the study was to analyse the pattern, clinical findings, diagnosis, and treatment options for
osteoarticular tuberculosis at Tertiary care hospital so that proper treatment guidelines can be formulated for the patient.
Materials and Methods: A prospective study was performed in the tertiary care. Patients clinically diagnosed as osteoarticular
tuberculosis, all the patients who were regular on anti-tubercular treatment and follow-up and all the patients with radiological
evidence matching with clinical profile were included in the study. All the patients who showed histopathological evidence in
favor of osteoarticular tuberculosis were also included.
The patients with only pulmonary tuberculosis, with extra pulmonary involvement, with no osteoarticular involvement were
excluded from the study.
Observation and Results: The age group of patient ranged from 1-80 years, mean age was 38.11 in males and 34.5 years in
females with a total mean age of 36.96 years. Sex predominance was seen in males with 68%. The distribution of the patient
according to occupation farmer category showed a maximum of 56%. Socio-economic class distribution according to modified
kuppuswamy classification showed most patient belonged to Upper-Lower (IV) 82% and 18% belonged to lower-middle (III)
category.
Conclusion: Tuberculosis of the spine is still the most preferred site of osteoarticular tuberculosis. Spine patient usually require
early surgical intervention especially those with neurological deficits. Outcomes may be maximized through early detection and
treatment, although adequate results can still be achieved with salvage procedures in patients presenting with late stages of
disease.
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Introduction
The WHO declared TB a global emergency in
1993 realizing its growing importance as public health
problem. It developed the DOTS strategy (Directly
Observed Treatment, short course) in 1994 as the new
framework for effective TB control1-4 with five
components. The strategy has been adopted in many
countries with flexibility and adaptation to the existing
needs of the community.5, 6
According to current estimates of WHO
tuberculosis now kills 3 million people year worldwide.
However it is estimated that India alone has got onefifth of the total world population of tuberculosis
patients. Thus there are nearly 6 million radiologically
proven cases of tuberculosis in India, and perhaps a
quarter of these are sputum positive (editorial clinician
1968). Of all the patients suffering from tuberculosis
nearly one to three percent has involvement of the
skeletal system.7
Magnetic resonance imaging (MRI) and
computerized tomography (CT) have facilitated the
preoperative diagnosis of tuberculosis of the spine, but
the histopathological diagnosis is still essential. CTcontrolled biopsy and abscess drainage also aid in
making the diagnosis. For accurate diagnosis to be
established the tubercle bacteria must be recovered
from the lesion.8

However very little research and epidemiological
studies have been done on osteoarticular tuberculosis,
which also has a major disease burden with significant
morbidity mortality and loss of manpower. Our goal is
to study the pattern, clinical findings, diagnosis, and
treatment options for osteoarticular tuberculosis at
Tertiary care hospital so that proper treatment
guidelines can be formulated for the patient.
Materials and Methods
A prospective study was performed in the a tertiary
care hospital to evaluate the demographic profile,
pattern, outcome and treatment of osteoarticular
tuberculosis at central India, utility of various
diagnostic tools such as hematological investigations
CT, X-ray, MRI, histopathology for diagnosis of
osteoarticular tuberculosis. Patients clinically diagnosed
as osteoarticular tuberculosis, all the patients who were
regular on Anti-tubercular treatment and follow-up and
all the patients with radiological evidence matching
with clinical profile were included in the study. All the
patients who showed histopathological evidence in
favor of osteoarticular tuberculosis were also included.
The patients with only pulmonary tuberculosis, with
extra pulmonary involvement, with no osteoarticular
involvement were excluded from the study.
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Observation and Results
The age group of patient ranged from 1-80 years,
mean age was 38.11 in males and 34.5 years in females
with a total mean age of 36.96 years. Sex predominance
was seen in males with 68% and in females with 32%.
Range in males was 1-80 years and females were 12 57 years. The median age in male was 33.5 years and in
female 36 years and total median age were 35. The
distribution of patients according gender category
showed disease to be predominantly in male with 68%
and female 32%.
The distribution of the patient according to
occupation farmer category showed a maximum of 56%
followed by students with 16%, housewife (12%),
labourer (6%), shopkeeper (4%), driver (2%), butcher
(2%) and none (2%). Socio-economic class distribution
according to modified kuppuswamy classification9
showed most patient belonged to upper-lower (IV) 82%
and 18% belonged to lower-middle (III) category.
SSEE score (Singh’s Socio-economic emotional
score) 10 shows majority of patients 33 (66%) belonged
to 7-9, 15 (33%) in 3-6,2(4%)in 10-12.
Table 1: Socio-Economic Class (according to modified
Kuppuswami classification)
Class
Frequency Percent (%)
Upper(i)
0
0
Upper-middle ii)
0
0
Lower-middle (iii)
9
18
Upper –lower (iv)
41
82
Lower (v)
0
0
Total
50
100
A total of 50 cases were studied out of which Potts
spine showed a maximum of 68% (34) followed by hip
involvement 20% (10), and Potts spine at multiple level
6% (3%), and 2% (1) each accounted for wrist, femur
and calcaneum cases.
Table 2: Pott’s spine distribution chart
Region
No.
Percent
Cervical
3
8.82%
Cervico-dorsal
0
0%
Dorsal
13
38.23%
Dorso-lumbar
3
8.82%

Lumbar
Lumbo-sacral
Total

13
2
34

38.23%
5.88%
100

ASIA impairment scale( on follow up) most of the
patient belonged to E category (no neurodeficit) 50%,
16% to D and 2% each to A B,C. 1 case of mortality
was not taken to account hence making total of 14
(28%) patient in excluded category.
A Cross tabulation table between ASIA
impairment scale (on admission) Vs ASIA impairment
scale (on follow-up) for 37 patient of Potts spines
shows A and C were reduced to 1 patient each, B
remained same and no of patients in follow up were
increased to 8 from 3 in D and 23 to 25 in E. There was
1 mortality as mentioned above. P-value <0.005
indicated that there was a statistical significance in
ASIA score of patients on and follow. The graph also
indicates that there was a neurogical improvement at
the end of the treatment.
Types of management- Most of the patients were
managed conservatively 56% and 22% required
surgical intervention. 25 procedures were done out of
which 32% was antero-lateral decompression and
instrumentation
followed
by
24%
posterior
decompression and instrumentation and 20% incision
and drainage sos debridement, 16% girdlestone
excision arthroplasty, and 4% each wrist arthrodesis
and anterior decompression and instrumentation. 3
procedures of incision and drainage followed by
surgery were done on same patients of Potts spine.
32(64%) patients took AKT-1, 4 (8%) AKT-2,
2(4%) took AKT-4 and 1 patient (2%) did not took
AKT on admission
43 patient who took AKT-1 on admission
decreased to 33 on follow-up out which 10 patient
shifted to AKT-4 on follow-up. 4 patient continued to
take AKT-2 from admission to follow-up. There was 1
mortality which was not included and P-value <0.005
indicated that there was a significant range in number
of patients taking type of AKT on admission and
follow-up when compared.

Table 3: Descriptive statistics for various parameters of our study
Parameter
No. of patients
1. Kuppuswami score
50
2. SSEE score
50
3. Duration of symptoms (months)
50
4. ESR
50
5. No. of days in hospitals
50
6. VAS score (Visual Analogue Scoring)
50
7. Total FIM Score
50

Minimum
7
4
0.3
15
6
5
18
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Fig. 1a: Pre-operative X-ray Ap/Lateral view

Fig. 1b: Post-operative X-ray ap/ lateral view

Fig. 1c: Pre-Operative MRI of LS Spine
Discussion
A total 50 cases of osteoarticular tuberculosis were
studied under cross-sectional study. In our series there is
a male preponderance with 68% and in female 32%.
The mean age at the time of presentation in males
was 38.11 years and slightly lower in female 34.5 years
and total mean age in study was 36.96 yrs. The disease
was reported at any age between 1- 80 yrs. The median
age in male was 33.5 yrs and 36 yrs in females with a
total median age of 35 yrs In Tuli series7,8 out of the
total patients of osteoarticular tuberculosis, 52%
percent were males and 48% were females. Ranges in
males were between 15-65 yrs and in female 12-70 yrs.

The median age in male was 35 yrs and 42.5 yrs in
females with a total median age of 40 yrs.
On analyzing the age and sex distribution in
patients of osteoarticular tuberculosis with other studies
Sandher et al17 in his study over 79 cases found mean
age 36.85 yrs (12-93 yrs) in south Asian population.
In
our
study
modified
Kuppuswamy
classification 13 for socio-economic class and Singh’s
socio-economic-emotional scale 14 were taken which
also takes in account the emotional support which
patient gets from family member during the course of
the disease. According to the modified kuppuswamy
classification showed most patient belonged to
upper-lower (IV) 82% and 18% belonged to lowermiddle (III) category.
Singh’s socio-economic-emotional scale in
which 3 being the best score and 12 worst. Most of
the patient 66% in our study had a score between 7-9
with a mean value of 7.38.4-11Thus indicating the
burden of the disease affecting the emotional health
of the diseased in lower classes and lack of support
from the family members. Losing wages were one of
the risk factors for patients partially adhering to the
DOTS treatment as seen in Gopi et al 14 series. Saw
Saw et al15 described that most of the patient seek
free treatment for tuberculosis and refer to public
sector due to costing of the drugs and its duration
Most common site of involvement was
spine. 7,15,16 Sandher et al 17 study also showed that
among osteoarticular tuberculosis, spine was the site
most commonly affected (44.3%). It can be said, if
infection in spine is suspected one must rule out Pott’s
spine as earlier mentioned by Shaw and Thomas et al.20
In our study out of total 34 cases of spine
involvement, we had cervical (n=3), cervicodorsal (n=0),
dorsal (n=13), dorsolumbar (n=3), lumbar (n=13),
lumbosacral (n=2). Dorsal &Lumbar spine involvement
showed maximum with 38.23% each and followed by
dorsolumbar and cervical (8.82%) each then lumbosacral
5.88% and 0% for cervicodorsal.

Table 4:
Tuli series33 (1974)

Patel et al series 11
(1992-1999)
Cervical
12%
2%
Cervicodorsal
5%
Dorsal
42%
39.16%
Dorsolumbar
12%
Lumbar
26%
41.25%
Lumbosacral
3%
16.8%
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In our series
(2013-2015)
8.82%
0%
38.23%
8.82%
38.23%
5.88%
37
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Our series (2013-2015) has shown the maximum
percent of patients having dorsal and lumbar
involvement. In hematological studies, the mean
average ESR in our series at pre treatment was 54.37
and mean average of ESR in last follow up i.e. after 6
months was 16.37, which was confirming the diagnosis
along with other clinical findings.
Patients assessed neurologically according to
ASIA (American Spinal Injury Association)
impairment scale from A-E where A= Complete
paraplegia with bowel/bladder involvement and E=no
neurodeficit. Out of 50 cases in our study, 37 patient
had Potts spine (including disseminated tuberculosis
cases) fourteen patients (28%) had neurological deficit
whereas twenty-three patients (46%), Out of fourteen
patients. A had three (6%) B -1 (2%) C-7 (14%) and D3 (6%). The incidence of neurological impairment
varies according to the series and the country
concerned. In our experience, it was 28 % as compared
to 25% in the report of Aureganetat.23 We observed
reduced neurological deficit in cases of tuberculosis
when compared to Eric S. Nussbaum et al’s24 study.
We operated 14(28%) of cases of Potts spine.
Indication for surgery was neurological deficit in all the
patients. Only 1 out 37cases (2.7%) was later operated
after the 1st follow-up for clinically and radiologically
evident deformity of the lumbar spine leading to
instability and compression over the cord.
S.M. Tuli et al25 in his study found operations for
spinal tuberculosis are now indicated less for control of
disease than for complications, including non
responding neural deficit (nearly 40% of neural
complications), prevention or correction of severe
kyphotic deformity, and for tissue diagnosis
(approximately 5% of all cases). In our study also we
had operated on patients with neurological deficits and
spinal instability, none of the patients were operated for
prevention the disease.
In our study 28 (56%) patients were managed
conservatively and 22 (44%) underwent surgical
procedure. Out of total surgical procedure 25, 15 were
operated for spine, 5 with incision and drainage sos
debridement which included 1 case each of tuberculosis
of femur and calcaneum and 3 of psoas abscess, 1 case
was managed with wrist arthrodesis for wrist
tuberculosis. 4 cases of tuberculosis of hip joint were
operated with Girdlestone excision arthroplasty. 3
patients in our study underwent incision and drainage
followed by surgical intervention for Potts spine
accounting for 25 procedures in 22 patients.
In our study of the total spinal procedures (30%)
done 16% were antero-lateral decompression, 12%
posterior
decompression
and
2%
anterior
decompression. Either Spinal Instrumentation or fusion
was done in all the procedures.
According to Sandher et al17 Surgical stabilization
and/or decompression was performed in 23% of these
cases because of cord compression on imaging or the

presence of neurological signs which in our study was
30% slightly higher. Cui X et al26 in his study
concluded that the posterior approach was superior to
anterior instrumentation for correcting deformity and
maintaining the correction.
In our study there were 10(20%) of cases of TB hip
all of them were initially managed conservatively with
ATT, analgesics, physiotherapy and traction out of
which 4 (8%) underwent girdlestone excision
arthroplasty.
Sidhu AS et al,27 Yong qing Wang et al28, Kim et
29
al in their respective studies also concluded that THR
in patients with active TB of the hip is a safe procedure.
If undertaken in association with extensive debridement
and appropriate anti-TB treatment, it provides
symptomatic relief and functional improvement. But in
our study none of the patient with TB hip was managed
with hip-arthroplasty.
There is controversy in the literature about the
necessity of additional surgical intervention to spinal
tuberculosis treatments. This difference of opinion goes
back to 1960 when Hodgson30 advocated surgical
treatment, and Konstam31 and colleagues advocated
conservative treatment. Conservative treatment consists
of only medication and sometimes-additional nonoperative measures (physical therapy, orthosis, and
traction and bed rest). In our study 86% of cases were
treated with CAT I, 8% with CAT II, 4% cases AKT-4
according to DOTS regimen on presentation 1 case did
not take AKT due to severely deranged hepatic enzyme
assay and active hepatitis and was not willing for
chemotherapy subsequently later on readmission AKT
was started. On follow- up after 6 months it was noted
that 64% of our patients had AKT-1, 10% were taking
AKT-2 whereas 24% of our patients were on AKT-4.
There was 1 death noted in our series. Duration of
treatment was minimum 6 months and maximum was
18 months.
Eric S. Nussbaum24 also have concluded that
patients should receive at least 12 months of
appropriate antituberculous therapy and individuals
with neurological deficit should undergo surgical
decompression
Turgut
M33
concluded
that
decompressive surgery plus anti-TB chemotherapy
remains the best mode of therapy for Pott's disease
Our study matched with most of the above
mentioned series and WHO guidelines that 12 months
of chemotherapy along with surgery when indicated
remains the cornerstone of treatment of osteoarticular
tuberculosis. As Saw Saw et al15 in his study found
most patients viewed the public health sector as a place
to obtain free treatment and the private sector as a feepaying, convenient and better place to seek treatment.
Since in our study most of the patients belonged to low
socio-economic class hence most of them took AKT
from DOTS center and those didn’t get shifted to AKT4 after proper counseling and guidance.
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There was 1 (2%) mortality noted in our series and
that too after the patient was discharged from hospital
as compared to 59 (19%) in Nara Kingkaew, et al 34
case series.
In our series the functional outcome of all patients
were assessed under functional independence measure.
Each patient was scored under physical and cognitive
scales out of 18 items. 13 items were of physical domain
and 5 of cognitive scale, which was scored from the
Barthel Index. A significant statistical difference was seen
in patients in pre-FIM and at follow up FIM after 6months
in all physical scales. (p<0.05) The average follow up FIM
score of 108.27 after treatment (6 months) and the pre FIM
score was 101.53 showed a significant difference which
indicated that the treatment was effective among our
patients who was under antituberculous chemotherapy and
underwent surgery. Also the effectiveness of the treatment
in our study can be measured by significant statistical
difference in mean preoperative VAS score which was
7.41 and at last follow up which was 2.41 with p value less
than 0.05.
Conclusion
Osteoarticular Tuberculosis remains a significant
fraction of the total tuberculosis cases all over the world
especially in India, which has the world’s 2nd largest
population and has the highest prevalence of
tuberculosis. DOTS strategy is as effective as short‑
course daily regimen in early stages of disease. Clinical
outcome of treatment depends on the amount of
destruction at the commencement of chemotherapy,
with excellent results in the predestructive and early
destructive phases of disease. Spine patient usually
require early surgical intervention especially those with
neurological deficits. Indications for surgery can be
concised to lack of response to chemotherapy, profound
or progressive neurologic deficit, mechanical
instability, or progression of deformity. Outcomes may
be maximized through early detection and treatment,
although adequate results can still be achieved with
salvage procedures in patients presenting with late
stages of disease.
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