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Abstract

Introduction: Tuberculosis (Tb) is an infectious disease with enormous mortality and morbidity. In India
alone about 33million people are suffering from Mycobacterium tuberculosis and around 3 million are
suffering from extra-pulmonary tuberculosis. It is a major burden on health care agency, hence the
importance for rapid and accurate diagnosis cannot be ignored. Earlier diagnosis was based on detection
of AFB on ZN stains which offers low sensitivity (requires 104 bacilli/ml for positive result),
Mycobacterium culture is the standard method but due to its long incubation time affects treatment and
long term outcome. Histopathological examination provides good information regarding the tissue and
sample material but with limited capacity of its specificity the diagnosis and treatment is doubtful, i.e.
epithelioid granuloma and caseating necrosis can occur in disease other than Th. The acknowledgment of
ATT therapy was widely used previously to confirm the diagnosis. With the advent of nucleic acid
amplification tests there was a major advance in the diagnosis of tuberculosis, by using amplification
systems, nucleic acid sequences unique to Mycobacterium tuberculosis can be detected directly in
clinical specimen with better accuracy than AFB staining and at greater speed than culture and more
specific than histopathology.

Method: The Samples were collected under strict aseptic precautions in the operation theatre under the
fluoroscopic guidance from the affected vertebrae using jamshidi needle. The collected sample were sent
for PCR for Th, ZN staining and Histopathological examination.

Results: Histopathology was found positive in 18 patients and PCR was found positive in 25 patients.
Both were found positive in 15 patients

Keywords: Tb spine, PCR for Th, Histopathology for Th disease.

Introduction

Tuberculosis is not so uncommon disease of developing world. Extrapulmonary Tb can
involve different organ systems with varied signs and symptoms. Skeletal tuberculosis
accounts for 8-10% of patients with extra-pulmonary tuberculosis. The skeletal site most
commonly involved is spine followed by hip and knee. Spinal tuberculosis accounts for almost
50% cases of skeletal tuberculosis [M. Spinal involvement occurs through hematogenous spread
of M.Tuberculosis into the dense vasculature of cancellous bone of the vertebral bodies, the
primary infection site is either a pulmonary lesion or an infection of the genitourinary system
21

A high clinical suspicion and highly sensitive tools are needed to clinch the diagnosis 1. Spine
TB is commonly diagnosed on clinical and radiological findings substantiated by staining and
culture to detect the mycobacterium tuberculosis. Radiological methods such as CT and MRI
are helpful for the diagnosis of tubercular lesions but definite diagnosis is made by tissue/pus
examination. Diagnosis of spinal TB is challenging due to many reasons, such as scanty
amount of clinical specimen with pauci-bacillary nature, non-uniform distribution of bacilli in
specimen, sites difficult to reach and above all its resemblance with other clinical entities
including malignancy and inflammatory disorders I,

The most commonly applied bacteriological examination includes ZN (Ziehl-Neelson)
microscopy and culture for AFB (Acid fast Bacilli). Due to simplicity in procedure, cost
effectiveness and rapidity ZN microscopy is a favoured technique used in laboratories
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worldwide, but it has low sensitivity and requires 10"4-10"5
bacilliml to be positive in a clinical sample (5).
Histopathological examination is one of most important test
required in the diagnosis of Tb spine, provides additional
information, but occasionally results are indecisive and
requires high expertise with reporting time of around a week
or so [,

With the advent of molecular biology technique, PCR
(Polymerase chain reaction) is a major boost in the early
diagnosis of Tb spine. In PCR the nucleic acid sequence
specific to Mycobacterium tuberculosis can be identified in a
tissue sample. There by providing superior accuracy to ZN
staining with quicker results than culture and histopathology
[7

It is actually difficult to detect tubercle bacilli with routine
methods such as smear microscopy and culture due to very
small amount of bacilli in extra-pulmonary sample and
moreover repeated sampling from spine is not possible. This
study was undertaken to evaluate the efficiency and
effectiveness of Histopathology and PCR in the diagnosis of
Tb spine [81,

The accuracy of percutaneous spine biopsy is reported to
range between 16% and 92%, and the complication rates are
reported to range between 0% and 10%. [l The accuracy of
percutaneous spine biopsy performed under fluoroscopy
guidance was reported as 93.8% by Kameiet al.,, % in a
series of 128 cases.

Material and methods

This was a observational study carried out from January 2015
to August 2018 in Department of Orthopedics, Himalayan
Institute of Medical science, Swami Ram Nagar, Dehradun,
after getting ethical clearance.

Study design

Type of study: observational study

Sample size and sampling method: The study included 61
patients. Patients were selected on clinical and radiological
suspected case of Tb spine with or without neurological
deficit.

Selection of subject

Inclusion criteria: All patients with clinical and radiological
suspicion of Tubercular spine with or without neurological
deficit.

Exclusion Criteria: All those patients who were already
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diagnosed Tuberculosis spine and/or on ATT treatment were
excluded.

Study tools: The following tools were used to conduct the
study

e  Astructured patient case recording form

e  Operation theatre

e Jamshidi needle for biopsy

Study protocol: All patients coming to orthopedics OPD and
emergency with clinical and radiological suspicion of
Tubercular spine with or without neurological deficit were
included in the study.

A structured patient case recording form was developed and
used to generate data.

The Samples were collected under strict aseptic precautions in
the operation theatre under the fluoroscopic guidance from the
affected vertebrae using Jamshidi needle. The collected
samples were sent for PCR for Th, ZN staining and
Histopathological examination. Sample for PCR was sent in
sterile container with normal saline and histopathological
examination was send in sterile container with 10% formalin.
For the sensing of DNA all members of the M. tuberculosis
Real time PCR kit is used. Real time PCR was performed by
using QIAGEN Q1Amp DNA mini kit.

Data management and statistical analysis

The collected data was entered in Microsoft excel and
statistical analysis was performed using SPSS software
version 22.

Results

Our study included 61 patients, out of which 26 were male
and 35 were female, with age group ranging between 26-68
years. On histo-pathological (figure-1) examination 18
patients (29.5%) were found to be positive and 43 patients
(70.5%) negative for tuberculosis. PCR was found to be
positive in 25 patients (40.98%) with 36 patients (59%)
reporting negative. Out of 61 patients, 15(24.59%) were
found to be positive for tuberculosis in both PCR and histo-
pathological examination. Out of 25 patients who were PCR
positive, 10(16.39%) patients were having only PCR positive
(figure-2) and all other test reporting negative for TB. Out of
18(29.5%) patients who had histopathological test positive, 3
(4.91%) patients had only histopathology positive (figure-3)
with all other test reported to be negative.
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Fig 1: showing cases positive for histopathology and PCR both
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Fig 2: showing cases positive for only histopathology
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Fig 3: showing positive patients for only PCR

Fig 1: showing results of histopathology and PCR

N=61 Histopathology positive | Histopathology negative
PCR positive 15 10
PCR Negative 3 33

Discussion

Spinal tuberculosis, accounts for 2% of all TB infections.
Diagnosis of spinal Tuberculosis is based on proper history,
clinical presentation, thorough examination supported by
modern imaging techniques like X-Rays, CT and MRI. CT
and MRI in particular can detect the subtle changes in the
spine. Even if the x-rays of the spine appears normal, MRI
can pick up the early changes and can detect intensity of
involvement of vertebrae, soft tissue, pus, granulation tissue
and deformity. However, MRI can never form a definitive
diagnosis of tuberculosis and exclude various other
pathologies like malignancy, inflammatory conditions and
pyogenic infection which simulate with Tb diseases on
imaging M. In our study we found 5 of 61 cases diagnosed to
be neoplastic by the histopathological examination. This
signifies that even strong suspicion of infection based on
classical or nonclassical radiological and clinical findings can
go wrong.

The histopathological and ZN staining findings are much
more reliable in the diagnosis of EPTB. The study quoted the
detection rate of EPTB including Tb spine varying from 53%
to 81% [4]. The histopathological diagnosis could be reached
in 32% (18 out of 56) of the cases. Among the negative case
for histopathology, 10 case were identified as tubercular
positive on PCR method.

Nucleic acid amplification method, such as PCR has been
shown to have better accuracy in the diagnosis of

Tuberculosis which is similar to the study of Singh UB et al in
2006 [121,

In our study, we found that no single diagnostic test has a
good positivity rate, hence a combination of diagnostic test is
required for accurate diagnosis.

Conclusion

So here by we conclude in all the suspected patients anti-
tubercular treatment should not be started on clinico-
radiological basis. All suspected patients should undergo
tissue histopathology to form a correct diagnosis and rule out
other diseases, otherwise patients with different diagnosis can
be wrongly treated for tuberculosis. PCR should be used in
addition to histopathology, as it increases the diagnostic
efficacy.
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