
Journal of Clinical Orthopaedics and Trauma 9S (2018) S44–S48
Drug resistant Skeletal Tuberculosis in a tertiary care centre in South
India

J. Arockiaraja,*, G.S. Balajib, V.M. Cherianc, Jepegnanam T.S.c, B.P. Thomasd,
Joy S. Michaele, P.M. Poonnoosec

a Spinal Disorder Surgery Unit, Department of Orthopaedics, Christian Medical College & Hospital, Vellore, Tamil Nadu, 632004, India
bDepartment of Orthopaedics, JIPMER, Puducherry, India
cDepartment of Orthopaedics, Christian Medical College & Hospital, Vellore, Tamil Nadu, 632004, India
dDepartment of Hand and Leprosy Reconstructive and Peripheral Nerve Surgery, Christian Medical College & Hospital, Vellore, Tamil Nadu, 632004, India
eDepartment of Microbiology, Christian Medical College & Hospital, Vellore, Tamil Nadu, 632004, India

A R T I C L E I N F O

Article history:
Received 9 July 2017
Received in revised form 20 December 2017
Accepted 28 December 2017
Available online 29 December 2017

A B S T R A C T

Back ground: Drug resistant tuberculosis is alarmingly on the rise especially in developing countries.
Skeletal tuberculosis accounts up to 10% of all extra pulmonary tuberculosis. World Health Organisation
(WHO) has not formulated guidelines for the management of Multi-drug resistant skeletal tuberculosis.
Results: A retrospective analysis of patients treated for musculoskeletal tuberculosis was done, to study
drug resistance patterns. The outcome was assessed both clinically and radiologically.
898 patients were treated for skeletal tuberculosis during the period of 2006–2013 (96 months). 478
(53.2%) patients were treated for tubercular spondylitis and 420 (46.8%) for extra–spinal skeletal
tuberculosis. Ninety two patients (10.2%) had documented resistance to the anti-tubercular drugs. There
were 42 mono resistant tuberculosis cases (4.7%), 13 poly resistant cases (1.4%), 33 multi-drug resistant
cases (MDR TB) (3.7%) and 4 (0.4%) extremely drug resistant tuberculosis cases (XDR). All the patients
were treated medically as per drug susceptibility patterns and protocols. Surgery was performed when
indicated in 59 (66%) cases. 85% completed their course of treatment and were successfully healed as per
pre-set clinical, biochemical and radiological criteria. The remaining were lost to follow up. One patient
died as a result of post op respiratory infection.
Conclusions: The prevalence of Multi-drug resistant tuberculosis patients in our centre was 3.7% and that
of Extremely drug resistant tuberculosis cases was 0.4%. A Multi-disciplinary approach with drug
susceptibility tests, sensitive drugs, and surgery if required is essential. Health education is essential to
improve awareness among health care professionals about the danger of drug resistance in tuberculosis.
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1. Introduction

Tuberculosis has emerged as one of the leading health problems
in developing countries to an extent that World Health Organiza-
tion (WHO) has declared it ‘a global health emergency.1 In spite of
the development of newer drugs to combat this disease, drug
resistance has emerged as a major concern.1 4.1% of new TB
patients have multi drug resistant tuberculosis as per the latest
update in 2017.3 Drug resistance is more common in the
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developing countries. India had reported 2.8% of new multi-drug
resistant cases.3 There is limited literature on the incidence and
treatment of drug resistant skeletal tuberculosis.2,4,5 In this paper,
we aim to study the clinical characteristics, drug resistance
patterns and outcome � both clinical and radiological � of drug
resistant skeletal tuberculosis at our tertiary care centre.

2. Materials and methods

We conducted a retrospective analysis on culture isolates from
our high volume mycobacterial laboratory during the period 2006
�2013(96 months) after getting clearance from the Institutional
Review Board. Patients with culture proven drug resistant skeletal
tuberculosis, with a minimum follow-up of 18 months were
included in the study. The mycobacterial culture was done on both
solid culture- (Lowenstein Jensen media) and Middle brook 7H9
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liquid media by automated mycobacterial growth indicator tube
(MGIT) system as per the standard operating procedures pre-
scribed by the manufacturer. Drug susceptibility tests for 1st line
(Isoniazid, Streptomycin, Rifampicin, Ethambutol) and 2nd line(
Ciprofloxacin/Ofloxacin, Capreomycin, Kanamycin and Ethion-
amide) drugs were done using 1% proportion methods as per
standard operation methods. All drug susceptibility tests (DST)
were performed by the mycobacteriology section at our Clinical
Microbiology Department � which is externally accredited by the
Revised National Tuberculosis Control Program and the Central
Tuberculosis Division, Ministry of Health, Government of India.

Drug resistance patterns were classified according to WHO
definition of drug resistant tuberculosis. Drug resistance was
defined as ‘Mono resistance’ when there is resistance to one first
line anti–TB drug only, ‘Poly resistance’ when the resistance is
more than one first line anti–TB drug, other than both Isoniazid
and Rifampicin. ‘Multi-drug resistance’ (MDR) was defined as
resistance to both Isoniazid and Rifampicin (the first line drugs)
and ‘Extremely drug resistance’ (XDR) was defined as resistance to
the above first line drugs along with resistance to at least one
fluoroquinolone and at least one injectable agent.6 The term
‘primary drug resistance’ was used for cases that had not received
any treatment previously, and ‘secondary drug resistance’ for those
who received some form of primary treatment for tuberculosis.

Patients with skeletal tuberculosis were analysed in two
subgroups � spinal tuberculosis and extra-spinal tuberculosis.
The demography, resistance patterns, site of involvement, man-
agement (conservative or surgical) and the outcome �clinical,
biochemical and radiological parameters were assessed. Positive
outcome was confirmed clinically by reduction in pain and
returning to occupation using McNab’s criteria,7 and bio-chemi-
cally with normalization of ESR and CRP. Radiological healing was
confirmed by sclerosis of bone and fusion between the vertebra
(Sentinel’s sign)8 and re-mineralization of the vertebra.9

3. Results

Of the 4693 tissue samples sent by orthopaedic surgeons for
mycobacterial culture during the period 2006–2013 (96 months).
898 were positive for mycobacterium tuberculosis. Of these 478
(53.2%) patients were treated for spinal tuberculosis and 420
(46.8%) for extra–spinal skeletal tuberculosis. Of the 898 patients,
92 patients (10.2%) had documented resistance to the anti-
tubercular drugs. There were 42 mono resistant tuberculosis cases
(4.7%), 13 poly resistant cases (1.4%), 33 multi-drug resistant cases
(MDR TB) (3.7%) and 4 (0.4%) extremely drug resistant tuberculosis
cases(XDR) [Table 1]. None of the patients with drug resistance
were positive for HIV. Thirty one (55%) patients with resistant
spinal tuberculosis had surgical interventions and 28 patients
Table 1
Demographic details.

Susceptible TB Mono- resistant T

Musculoskeletal Tuberculosis (n = 898)
Total No. Of Patients 806 42 (4.7%) 

Spinal Tuberculosis (n = 478) [53.2%]
Total No. Of Patients 422 24 

Mean Age 43.2 42 

M: F ratio 233:189 14:10 

Extra Spinal Tuberculosis (n = 420) [46.8%]
Total No. Of Patients n 384 18 

Mean Age 42 45.6 

M: F ratio 263:121 16:2 

Legend � Demographic details of patients with tuberculosis. (TB: Tuberculosis; MDR: 
(78%) with resistant extra-spinal tuberculosis had surgery. 76
patients (85%) completed their treatment and were healed as per
the set criteria and 13 patients were lost to follow up.

3.1. Mono and Poly Resistant Tuberculosis

Of the 55 cases of mono and poly resistant tuberculosis, 31 had
tuberculosis of the spine and the rest were extra-spinal. Of the
31patients, 24 had mono resistance (streptomycin being the most
common) [Fig. 1] and 7 had poly resistance [Table 2]. Of the 24
patients with extra-spinal drug resistant tuberculosis, 18 had
mono-resistance [Fig. 1]. Six had poly resistance (4 had resistance
to two drugs and 2 had drug resistance to more than 2 drugs)
[Table 2]. Of the 31 patients with spinal tuberculosis, 9(29%)
required surgery, while the others were treated only with
medications. Of the 9 patients who had surgery for spinal
tuberculosis, 7 went on to heal, while 2 were lost to follow up.
Of the 22 patients who were treated with medication only, 4 were
lost to follow up and 18 were healed of the disease. Of the 24
patients with extra spinal tuberculosis, 16(66%) required surgery,
while the rest were treated conservatively. Among these 16
patients who had surgery, 14 completed their treatment and were
cleared of their disease, while 2 were lost to follow up. Only one of
the 8 patients treated conservatively with medications was lost to
follow up. The remaining patients completed their course of
treatment and went to heal as per the set criteria.

3.2. Multi-drug Resistant (MDR) Tuberculosis

Of the 33 cases of MDR tuberculosis, 21(64%) had infection of
the spine and 12 (36%) were extra �spinal in location.

The mean age of the 21 patients with MDR tuberculosis of the
spine was 32years. There was no sex predilection [Table 1] and the
resistance was predominantly of the secondary type (80%). The
Thoracolumbar spine was the most commonly affected site of
involvement [Table 3]. Fifteen patients had surgical intervention
for either progressive neurological deterioration (10/15), mechan-
ical instability10 (13/15) or deformity (8/15).13 patients underwent
extended posterior circumferential decompression (EPCD) surgical
drainage,11 debridement and anterior column reconstruction with
cage filled with autogenous cancellous bone graft and 2 patients
underwent surgical drainage and decompression without instru-
mentation. Another three patients had pig tail drainage for psoas
abscess [Table 3]. Of the 18 patients who had surgical intervention,
17 completed their treatment and were healed. One patient
expired due to pulmonary infection in the post-operative period
following an extended posterior circumferential decompression
and stabilisation for a thoracic spine (D2–D3) tubercular spondy-
litis. Of the 3 patients who had conservative treatment, one patient
B Poly resistant TB MDR TB XDR TB

13(1.4%) 33(3.7%) 4 (0.4%)

7 21 4
42 32 22
5:2 10:11 3:1

6 12 0
42 32 0
4:2 6:6 0

Multidrug resistant; XDR: Extremely drug resistant)



Fig. 1. Graph showing patients with mono-resistance pattern of tuberculosis in Spinal and Extra spinal Cases.

Table 3
Multi � Drug Resistant Tuberculosis.

Spinal Group (n = 21) Extra-spinal Group(n = 12)
Prevalence 4.4% 2.8%

Site of
Involvement

Thoracic � 5 Knee � 5
Thoraco �Lumbar � 11 Hip � 2
Lumbar � 5 Foot � 2

Hand � 2
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lost to follow up, while the remaining two went to heal as per the
set criteria.

In the extra-spinal group, the mean age of the patients with
MDR TB was 32.3 (16 �65) years. 67% of the patients were
secondary MDR tuberculosis. There was no sex predilection and
none were HIV positive. The knee joint was the most commonly
affected joint. Of the 5 patients with knee involvement, 3 had
synovectomy and biopsy of the knee and 2 patients underwent
arthrodesis. The treatment for the other patients with extra-spinal
MDR tuberculosis is described in Table 3. All patients required
some surgery as part of the work up for a histological diagnosis.
Among the 12 Osteo-articular MDR patients, 10 had completed
their treatment and were healed of the disease, while 2 patients
were lost to follow up.

All MDR patients were treated with Pyrazinamide, a Fluoro-
quinolone, a 2nd line injectable agent (for a period of 6 months)
and one bacteriostatic drug for a period of 24 months as per WHO
recommendations for pulmonary MDR tuberculosis. 12, 13

3.3. Extremely drug Resistant (XDR) Tuberculosis

The Prevalence of XDR tuberculosis was 0.4% - all in patients
with spinal tuberculosis. Of the 4 patients who had XDR spinal
tuberculosis, 3 patients underwent surgical EPCD procedure and
Table 2
Pattern of Poly resistance (Total Number = 13).

No. of
drugs

Drug Resistance Spinal
Tuberculosis
(n = 7)

Extra spinal
tuberculosis
(n = 6)

2 INH & Streptomycin 4 4
INH & Ethambutol 2
Ethambutol &
Streptomycin

1

3 INH, Streptomycin &
Ethambutol.

1

5 INH, Streptomycin, 1
Cycloserine, Ethambutol,
Capreomycin.
one underwent pig tail insertion for psoas abscess. The three
patients who underwent surgery completed treatment successful-
ly, while the patient who had the pig tail insertion was lost to
follow up. There were no patients with XDR tuberculosis in the
extra-spinal group.

4. Discussion

Tuberculosis has emerged as a major cause of mortality and
morbidity in the recent years, particularly in developing countries
like India. Also there has been an alarming increase in both MDR TB
and XDR TB worldwide. It is a serious disease associated with
administration of long duration of significantly toxic second line
drugs and is associated with higher morbidity and mortality rates.
In 2016, 6.3 million new (incident) TB cases were reported. 47% of
Ribs � 1
Interventions Surgical decompression Knee Joint

With instrumented
fusion � 13

Arthrodesis � 2

Surgical decompression Synovectomy � 3
without instrumentation � 2 Hip Joint
U/s guided Excision Arthroplasty � 1
Pig tail drainage � 3 Debridement � 1

Foot
Debridement � 2
Hand
Debridement of
Wrist � 1
3rd MCP joint
Synovectomy � 1
Ribs
Debridement � 1
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these cases were in India, China and the Russian Federation.
According to the WHO 2017 report, India had the largest estimated
burden of tuberculosis (2�79 million cases) and Rifampicin-
resistant or Multi-drug resistant tuberculosis (1,47,000 cases) in
the world in 2016.3 The prevalence of MDR TB was reported to be
4.1% (primary) new cases and 19% in previously treated cases
(secondary MDR). What is more worrying is the emergence of XDR
TB and TDR TB (totally drug resistant TB). In 2009, Velayati et al14

from Iran reported the first case of TDR TB and in 2012, Udwadia
et al15 from India reported the first case of TDR TB in India.

Though tuberculosis commonly affects the respiratory system,
other organ systems like the central nervous system, abdomen,
head and neck and musculo-skeletal system are also often affected.
In large studies, extra-pulmonary TB accounts for 15–20% of all
cases of tuberculosis and of this, 10% accounts for skeletal
tuberculosis.16 50% of Musculo-skeletal tuberculosis has been
reported to be in the spine17– as has been borne out in our study
(53.2%). The other common sites are the hip, knee, pelvis and small
bones of the hand and foot.

There are only a few case reports and studies that have looked at
the problems associated with Osteo-articular MDR tuberculosis. Li
et al2 from China retrospectively analysed 35 cases of Drug
resistant spine TB. Of these, 23 were resistant to a single drug and
the remaining 12 were MDR TB. 32 were treated surgically and 3
underwent percutaneous drainage. The indications for surgery
were severe deformity, presence of neurological deficit, and spinal
instability. At the final follow up, 33 had been successfully treated
without major complications, and 2 were still undergoing
treatment.

Pawar et al4 from India reported on 25 cases of MDR TB spine, of
which 7 were children. The average treatment duration was 24
months and almost 50% of the patients had drug related
complications. Only four patients required surgical management
for neurological deterioration and mechanical instability. Among
the 25 patients, 19 of them achieved “healed status” and 6 were
undergoing treatment.

Mohan et al18 in his study involving 111 drug resistant Osteo-
articular tuberculosis cases reported that the drug sensitivity
testing revealed 87 (78.3%) cases of multi-drug resistance
(resistance to both isoniazid and rifampicin) and 3(2.7%) cases
of XDR-TB spine. Of the individual drugs, widespread resistance
was present to both isoniazid (92.7%) and rifampicin (81.9%), as
well as to streptomycin (69.3%).

In our series, we found the prevalence for MDR spinal
tuberculosis to be 4.4% (21/478) and that for extra-spinal MDR
tuberculosis to be 2.8% (12/420). Of the 21 patients with MDR
tuberculosis of the spine 80% had secondary resistance. 15 patients
required surgical drainage and decompression with or without
instrumentation and graft. Of the 21 patients with MDR
tuberculosis of the spine, 81% (17) completed their treatment
and were healed.

As drug therapy schedule for MDR Osteo-articular drugs
tuberculosis have not been formulated. WHO has laid down
guidelines for the treatment of multi-drug resistant pulmonary
tuberculosis. These guidelines have been followed for the Osteo-
articular MDR in our study. 78% of the 33 patients with MDR
tuberculosis responded to the guidelines and have been cured of
the disease.

Surgical indications for MDR tuberculosis did not differ from
the indications for the treatment of conventional tubercular
spondylitis such as pain, mechanical instability, progressive
neurological deficit and deformity in similar lines to the
indications described by Agarwal et al.19 In the case of extra-
spinal osteo-articular tuberculosis, most patients required a
surgical intervention as part of the work up for a histological
diagnosis.
The large sample size, availability of Xpert PCR for early
diagnosis and a high volume Microbiology department were the
strengths of the study. However, being a tertiary care referral
centre in South India, the prevalence of drug resistance reported in
the study centre cannot necessarily be extrapolated to the whole
country.

It must be recognised that drug resistant tuberculosis is
emerging as a problem with increased secondary drug resistance
patterns. Factors that contribute to an increase in MDR TB cases
include poor compliance to drug therapy, delay in diagnosis,
inappropriate and inadequate doses and regimens prescribed by
the treating physicians, cost of medications, lack of direct observed
therapy, lack of awareness of importance of continued therapy,
poor drug supplies, misuse of drugs for non-tubercular cases and
poorly-managed National Tuberculosis Control Programmes.20–22

5. Conclusions

The prevalence of a 10.2% resistance to anti-tuberculous drugs
is of extreme concern. More worrying is the persistence of Multi-
drug resistant tuberculosis (3.7%) and of Extremely drug resistant
tuberculosis cases (0.4%). A Multidisciplinary approach with drug
susceptibility tests, sensitive drugs and surgery if required is
essential. It is essential to improve awareness among health care
professionals about the danger of drug resistance in tuberculosis
and there should be more emphasis on training clinicians on the
rational use of appropriate anti-tuberculous drugs.
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