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ABSTRACT 

Aim: The aim of the present study was to assess the prevalence of tuberculosis among chronic 

synovitis cases by cartridge based nucleic acid amplification test 

Material & methods: The study included specimens received between August 2022 to July 

2024. from JLN Medical College & Hospital, Ajmer. The patients’ socio-demographic 

characteristics from their test request form were collected, CBNAAT results from the CBNAAT 

register and PMDT culture and drug susceptibility testing (DST) register and validated the data 

by comparing the patient details and test results from the CBNAAT software. 

Results: The maximum number of cases 27 (27%) belongs to the age group of 21-30 years 

followed by 41 - 50 years 21 (21%) and minimum 3 (3%) in the age group of 0-10 years. In 

the present study male contribute 62 % of the cases and female contribute 38% of the cases. 

Majority of cases belongs to married group i.e. 67 (67%) of the cases and the remaining 33% 

were unmarried. Out of 100 cases, most of the cases 68 (68%) belongs to the group of healthy 

weight. Out of 7 positive CBNAAT cases or 10 positive biopsy cases most of the cases of 

tubercular synovitis lie within the age group of 11-30 years (young). Out of total 7 CBNAAT 

positive cases, 3 were male (out of 62) which was 4.83% of the total male patients and 4 were 

female (out of 38) which was 10.52% of the female patients. The maximum number of patients 

25 (25%) in this study were student, followed by housewife 15 (15%) after that agriculture 

worker and skilled worker 11 each (11%). The maximum number of cases 37 (37%) in this 

study belongs to lower middle class followed by upper middle 34 (34%) and then upper lower 

class 20 (20%). 

Conclusion: CBNAAT or Gene Xpert assay has the advantage of less turn-around time (2 

hours) for detecting tuberculosis and Rifampicin resistance with moderate sensitivity and high 

specificity in synovial sampling.   
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1. INTRODUCTION 

 

Synovium is vascularized connective tissue which lines the space of diarthrodial joint, tendon 

sheath and bursae. It is the most metabolically active structure inside a joint and involved very 

early in most of the disorders involving the joints.1 

Synovium secretes access of synovial fluid in response to any insult of joint leading to 

synovitis. Synovitis occurs because of various cause which includes Tuberculosis, gout, 

infection, local proliferative disorders, juvenile rheumatoid arthritis, systemic inflammatory 

arthritis, metabolic disorders, trauma, etc4. Chronic synovitis remains a diagnostic dilemma 

because of equivocal result in laboratory, radiological investigations and non-classical clinical 

presentation. Physical, biochemical, cytological and microbiological study of synovial fluid 

has proven to be useful adjunct for diagnosis but they have poor specificity so, synovial biopsy 

together with synovial fluid examination has a better role in diagnosis.2 

As tuberculosis is very common in India, it is necessary to rule out tuberculosis in Indian 

scenario. It is caused by Mycobacterium tuberculosis that most often affects the lungs and is 

spread from person to person through air. Tuberculosis is an important health problem in 

developing countries like India and remains a key challenge to public health due to inadequate 

diagnostic assay. 3 Early detection is essential to interupt transmission and reduce death rate. 

About a quarter of global population is estimated to have been infected with tuberculosis 

bacteria but most people will not develop disease. In 2021, an estimated 10.6 million people 

fall ill with tuberculosis worldwide (6 million men, 3.4 million women and 1.2 million 

children)4 in which 2.6 million cases reported in India with incidence rate of 188/lakh 

population with a total of 1.6 million people died worldwide.5 Tuberculosis was 13 leading 

cause of death and second leading infectious killer after Covid-19 in 2021.4  

Among all tuberculosis cases extra pulmonary tuberculosis range from 15-25% worldwide and 

30-53% in India in which bone and joint tuberculosis accounts for approximately 10%. The 

diagnosis of extra pulmonary tuberculosis is challenging because of pauci bacillary in nature, 

lack of specific signs and symptoms and often negative acid-fast bacilli smear of biological 

specimens. Although the culture remain the gold standard for diagnosis of tuberculosis. Culture 

method and drug susceptibility testing is complex and take longer time which result in 

inappropriate or ineffective treatment and increase in morbidity. To overcome this issue there 

is need for a simple and rapid diagnostic tool. A newer diagnostic test CBNAAT was developed 

which was rapid, fully automated and based on PCR. CBNAAT (cartridge based nucleic acid 

amplification test) is an automated real time PCR (Polymerase Chain Reaction) assay designed 

for the rapid and simultaneous detection of Mycobacterium tuberculosis and Rifampicin 

resistance within 2 hours. Also, reagent use for processing is bactericidal and tubercular bacilli 

are inactivated in vitro. So biosafety risk is eliminated thus enabling its use as a rapid point of 

care diagnostic test.6  Therefore, in this study all patients having synovitis are evaluated by 

mean of CBNAAT to assess the prevalence of tuberculosis in chronic synovitis cases. 

 

 

 

2. MATERIAL & METHODS 

 

A hospital based Prospective Study to study the prevalence of Tuberculosis in the chronic 

synovitis cases by Cartridge Based Nucleic Acid Amplification Test (CBNAAT) at JLN 

Medical College & Hospital, Ajmer in between the duration of August 2022 to July 2024. 
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Informed consent of the patients was taken for this study. Approval from institutional ethical 

committee was taken for this study. 

Inclusion Criteria 

• Synovitis patient diagnosed clinically. 

• Recurrent synovitis. 

• History of previous pulmonary tuberculosis in patients presenting with synovitis. 

• Synovitis associated with septicaemia 

• Septic arthritis 

Exclusion Criteria 

• Traumatic synovitis 

• Synovitis associated with Neoplastic atiology. 

• Synovitis associated with neuropathy 

• Patients not given consent 

Method of collection of data: 

1. Relevant history followed by patient or patient’s attendant consent for synovial 

aspiration.  

2. Synovial fluid aspiration for CBNAAT and other investigations. 

The study requires investigations conducted on patients: 

Routine Investigations such as CBC, PT-INR, Random blood sugar, Renal function test, 

Serum electrolyte, ECG, Chest X-ray, X-ray of the affected joint, Viral markers: HIV, HBsAg 

was done.   

Special Investigations such as CBNAAT of synovial aspirate, Biopsy of synovium for 

histopathology, Synovial tissue for CBNAAT, Cytology and cell count of synovial fluid, 

Synovial fluid smear for Acid Fast Bacilli by ZN Staining, Mantoux Test and Biochemistry of 

synovial fluid: Sugar, chloride and protein were conducted.  

STATISTICAL ANALYSIS 

The socio-demographic characteristics of the study population were collected from the test 

request form sent from the referral sites. CBNAAT test results were collected from the 

CBNAAT register and PMDT culture and DST register and validated by comparing the patient 

details and test results from the CBNAAT software. All the data was entered in Excel 2010 

(Microsoft Office, USA) for data analysis. The proportion of sputum and non-sputum samples 

from the public and private sectors was calculated, along with other demographic 

characteristics such as age and sex distribution. 

 

3. RESULTS 

 

Table 1: Baseline characteristics 

Age Range (years) Number of cases Percent 

0-10 3 3 

11-20 13 13 

21-30 27 27 

31-40 14 14 

41-50 21 21 

51-60 9 9 

61-70 13 13 

Sex 

Male 62 62 
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Female 38 38 

Marital status 

Married 67 67 

Unmarried 33 33 

BMI 

Below 18.5 (Underweight) 21 21 

18.5 – 24.9 (Healthy Weight) 68 68 

25.0 – 29.9 (Overweight) 11 11 

30.0 and Above (Obesity) 0 0 

Habit of Addiction 

Alcohol 19 19 

Smoking 11 11 

Alcohol + smoking 13 13 

Tabacco 3 3 

Others 2 2 

 

The maximum number of cases 27 (27%) belongs to the age group of 21-30 years followed by 

41 - 50 years 21 (21%) and minimum 3 (3%) in the age group of 0-10 years. Most of cases are 

young having age less than 40 years. In the present study male contribute 62 % of the cases 

and female contribute 38% of the cases. Majority of cases belongs to married group i.e. 67 

(67%) of the cases and the remaining 33% were unmarried. Out of 100 cases, most of the cases 

68 (68%) belongs to the group of healthy weight i.e. BMI of 18.5-24.9 kg/m2 followed by the 

group of underweight (BMI<18.5 kg/m2) i.e. 21 (21%). Out of total cases having history of 

addiction, most of the cases [(19+13=32) (32%)] were having addiction of alcohol  and then 

smoking [(11+13=24) (24%)]. 

 

Table 2:  Positive TB cases as per age and sex distribution 

Age Range (Years) CBNAAT (Positive) Biopsy (Positive) 

0-10 0 1 

11-20 3 3 

21-30 2 2 

31-40 0 0 

41-50 1 2 

51-60 0 1 

61-70 1 1 

Total 7 10 

Sex Distribution Vs CBNAAT CBNAAT Negative CBNAAT Positive 

Male 59 3 

Female 34 4 

Total 93 7 

 

Out of 7 positive CBNAAT cases or 10 positive biopsy cases most of the cases of tubercular 

synovitis lie within the age group of 11-30 years (young). Out of total 7 CBNAAT positive 

cases, 3 were male (out of 62) which was 4.83% of the total male patients and 4 were female 

(out of 38) which was 10.52% of the female patients.  

 

Table 3: Distribution of cases according to history of comorbidity 
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History of Comorbidity Number of cases Percent 

History of TB 4 4 

Hepatitis Positive 2 2 

COPD / Asthma 2 2 

Hypertension 8 8 

DM 7 7 

HTN + DM 4 4 

RA 4 4 

HIV 3 3 

Other 2 2 

 

Most of the comorbid patients belongs to the group of hypertension 12 (12%) and diabetes 

mellitus 11 (11%). There were 4 cases who had history of TB and out of 100 cases 36 patients 

were having history of comorbidity. 

 

Table 3: Distribution of cases according to occupation and socio-economic status 

Occupation Number of cases Percent 

Skilled Workers 11 11 

Agricultural 11 11 

House Wife 15 15 

Govt. Job 10 10 

Student 25 25 

Other 28 28 

Total 100 100 

Socio Economic Status 

Upper 3 3 

Upper Middle 34 34 

Lower Middle 37 37 

Upper Lower 20 20 

Lower 6 6 

 

The maximum number of patients 25 (25%) in this study were student, followed by housewife 

15 (15%) after that agriculture worker and skilled worker 11 each (11%). The maximum 

number of cases 37 (37%) in this study belongs to lower middle class followed by upper middle 

34 (34%) and then upper lower class 20 (20%). 

 

Table 4: Montoux test 

Montoux Test 
Number of cases (n=8) 

Positive Negative 

CBNAAT 3 5 

Biopsy 4 4 

Out of 8 Montoux positive cases, 5 were males and 3 were females.            3 were both CBNAAT 

and biopsy positive, 1 was only biopsy positive, and remaining 4 cases were neither CBNAAT 

nor biopsy positive.  2 patients were having history of previous TB treatment. 

 

Table 5: Relationship of cases with BMI and socio-economic status 

BMI TB Positive 
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Number of 

cases 
CBNAAT Biopsy 

Below 18.5 (Underweight) 21 5 5 

18.5 – 24.9 (Healthy Weight) 68 2 4 

25.0 – 29.9 (Overweight) 11 0 1 

30.0 and Above (Obesity) 0 0 0 

Total 100 7 10 

Socioeconomic status 

Upper 3 0 0 

Upper Middle 34 0 1 

Lower Middle 37 3 4 

Upper Lower 20 4 5 

Lower 6 0 0 

 

Out of 7 CBNAAT positive cases 5 belongs to underweight category and 2 was in healthy 

weight category. Out of 10 biopsy positive cases 5 belongs to underweight followed by healthy 

weight 4 and then by overweight 1. Out of 5 positive cases in underweight group, 4 were both 

CBNAAT and Biopsy positive and 2 patients were both CBNAAT and Biopsy positive in 

healthy weight category.  Out of 7 CBNAAT positive cases, 4 belonged to upper lower class 

and 3 to lower middle class.  Out of 10 biopsy positive cases, 5 belonged to upper lower class, 

4 to lower middle and 1 to upper middle class. In both lower middle and upper lower income 

group, 3 - 3 patients were both CBNAAT and Biopsy positive in each group. 

 

Table 6: Relationship of cases with comorbidity 

History of 

Comorbidity 
Number of cases 

TB Positive 

CBNAAT Biopsy 

History of TB 4 2 3 

Hepatitis Positive 2 0 0 

COPD / Asthma 2 0 0 

Hypertesnion 8 0 0 

DM 7 0 1 

HTN + DM 4 0 0 

RA 4 0 0 

HIV 3 0 0 

Other 2 1 0 

No History 64 4 6 

 

Out of 7 CBNAAT positive cases, 2 were having history of TB and 1 was having liver disease 

and 4 patients didn't have any history of comorbidity. And out of 10 biopsy positive cases, 3 

were having history of TB and 1 was having DM and remaining 6 patients didn't have any 

history of comorbidity. The maximum number of TB positive cases belongs to the patients 

without any history of comorbidity. 

Table 7: Relation of high CRP and ESR with TB 

 Number of cases 
TB Positive 

CBNAAT Biopsy 

ESR 37 6 9 

CRP 15 5 7 
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Out of 37 increase ESR cases, CBNAAT were positive in 6 cases and biopsy positive in 9 cases. 

Out of 15 CRP reactive cases, CBNAAT were positive in 5 cases and biopsy were positive in 

7 cases. 

 

4.  DISCUSSION 

 

The etiological diagnosis of tuberculosis (TB) is made by demonstration of acid-fast bacilli 

(AFB) on smear in 30–50% cases7, by mycobacterial culture in 10–30% instances8 or by 

histology.7,8 Mycobacterial culture, a gold standard for TB, is necessary for drug susceptibility 

testing (DST).8 Epithelioid cell granulomas, granular necrotic background including caseous 

necrosis, lymphocytic infiltration, scattered multinucleated and Langhans’ giant cells are 

observed on histology in TB. Histology report is consistent with tuberculosis (60%) if 

necrotizing granulomas with caseous necrosis are found while suggestive in the presence of 

non-necrotizing granulomas9, with differential diagnosis of other chronic granulomatous 

diseases. 

In our study, majority of patients were young  which belongs to <50 years of age and were 

males with M:F ratio of 1.63 : 1 which is almost similar to many other studies like Alwani H 

et al (2022)10 in which the male : female ratio was 1.19 : 1. Due to socio-economic and cultural 

factor leading to the barriers in excessive health care may cause under notification in women 

particularly in developing countries.11 Most of the tubercular synovitis belongs to the age group 

of 11 - 30 years which is almost similar to the study of Connolly M et al (1996)12 in which the 

greatest burden of disease occurs in 15-49 years age group. In the study of Gour SM et al 

(2017)13 in which higher number of cases was in younger age group and maximum cases were 

in the age group of 21-30 years. In the present study, almost 2/3 of the cases 67 (67%) were 

married as compared to 33 (33%) unmarried.  

The gold standard for diagnosis of tubercular synovitis remains synovial histopathology / 

biopsy (Karki P et al., 2022).14 In this study, 7 cases were CBNAAT positive and 10 cases were 

histopathology positive. If we compare CBNAAT with the gold standard the histopathology, 

the sensitivity and specificity of CBNAAT comes to be 60.00% (95% CI 26.24 to 87.84) and 

98.99% (95% CI 93.96 to 99.97) respectively, and PPV 99.9% (95% CI 99.28 to 99.99) and 

NPV 11.51% (95% CI 5.74 to 21.76). In the study of Hillemann D et al (2011)15 they found the 

sensitivity of 69% for CBNAAT in case of biopsy specimen. In the study of Alwani H et al 

(2020)10 the reported sensitivity and specificity was 50.0% and 85.7% respectively in biopsy 

specimen.  

In the 7 positive CBNAAT positive cases 3 (4.83%) out of 62 cases were males and 4 (10.52%) 

out of 38 cases were females.  In 10 positive biopsy or histopathology cases,  6 (9.67%) out of 

62 were males and 4 (10.52%) out of 38 were females. This shows that female have higher 

incidence of synovial tuberculosis (extra pulmonary tuberculosis) as compared to males. 

Similarly, in the studies of Gaur P et al (2017)13 and Denkinger C et al (2014)16 which have 

higher reporting and incidence of extra pulmonary tuberculosis among females. And also in the 

study of Alwani H et al (2020)10 in high prevalence countries, women of reproductive age have 

higher rate of progression to disease than men in this age group. 

In the present study, majority of patients belongs to lower socio-economic status in which most 

of the cases lies within lower middle class (37%) followed by upper middle (34%), upper lower 

(20%) and remaining were at the extreme i.e. lower class (6%) and upper class (3%) and most 

of TB positive cases belongs to lower socio economic status which was similar to the results 

in the  study of Gupta D et al (2004).17 In the present study most of the case of tubercular 
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synovitis belongs to underweight (BMI <18.5 kg/m2) followed by healthy weight group (BMI 

of 18.5-24.9 kg/m2) this conclude that tubercular synovitis are more common in malnourished 

population with low BMI which is similar to the study of Alwani H et al (2020)10 observed that 

most of the patients of extra-pulmonary tuberculosis had evidence of malnutrition BMI  17.6 

+ 2.8 kg/m2  

And in the study of Ockenga J. et al (2023)18 noted that malnutrition is a risk factor for 

acquiring TB and TB- associated malutrition can render treatments less effective and worsen 

prognostic outcomes. In the present study out of 4 patients having history of TB, 3 patients 

became positive for Synovial tuberculosis in biopsy and 2 patients in CBNAAT (75% of the 

patients having history of contact developed TB according to biopsy, the gold standard test).  

Similar finding was observed by Alwani H. et al (2020)10 they noted that 75% of the  cases that 

had a history of contact in past developed disease.                1 patient of tubercular synovitis 

was having history of diabetes mellitus in the study of Srivastava AK et al. (2015)42 they 

mentioned that 10 cases (7.69%) out of 130 had history of DM which is highest among all the 

comorbid condition. In our study remaining patients do not have any history of comorbidity.  

 

5. CONCLUSION 

 

So, we conclude that the previous history of TB and DM could predispose patients to the 

development of EPTB. We also noted that most of the case of tubercular synovitis was having 

elevated levels of ESR, reactive CRP and increased level of protein and cell count in synovial 

fluid analysis with lymphocytic predominance. As histopathology reporting remains the 

mainstay for diagnosis of tubercular synovitis, CBNAAT can be a useful tool in diagnosis of 

synovial tuberculosis cases because of its simplicity, rapid turn-around time and ability to 

simultaneous detection of Rifampicin resistance. CBNAAT can help in timely initiation of 

effective treatment in synovial tubercular cases and Rifampicin resistant tuberculosis. The easy 

availability makes it ideal for the Indian health care setting. To sum up, CBNAAT or Gene 

Xpert assay has the advantage of less turn-around time (2 hours) for detecting tuberculosis and 

Rifampicin resistance with moderate sensitivity and high specificity in synovial sampling.   
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