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ABSTRACT: AIMS: To study the role of fiberoptic bronchoscopy in patients with sputum smear 

negative for AFB and chest X-ray suggestive of pulmonary tuberculosis. SETTINGS AND 

DESIGN: After informed consent, 60 adult patients with sputum smear negative for Acid Fast 

Bacilli (AFB) and chest X-ray (CXR) suggestive of pulmonary tuberculosis (PTB), underwent 

diagnostic fiberoptic bronchoscopy (FOB) as per British Thoracic Society (BTS) guidelines. 

Relevant sampling methods like bronchoalveolar lavage (BAL), brushings and biopsy were done 

and samples were analyzed by smear microscopy, histopathology and or culture methods on case 

per case basis. The values obtained were tabulated & statistically analyzed, the results with P 

value < 0.05 were considered statistically significant. RESULTS: Males constituted majority of 

our study population 48 (80%). The most common age group involved in the study was 40-49 

years (41.7%). Cough was the most common symptom reported by all 60 patients (100%). 16 

patients (26.66%) had past history of PTB. Majority of the study population, 47 patients had 

unilateral lesions on CXR (78.33%) had unilateral lesion on CXR. The final diagnosis of PTB was 

established in 42 (70%) cases. Immediate diagnosis of PTB was possible in 33 cases (55%). The 

diagnosis other than PTB was established in 5 cases (8.33%), which included 2 cases (3.33%) of 

lung cancer, 2 cases (3.33%) of fungal (Candida) pneumonia, and 1 case (1.66%) of bacterial 

(Klebshiella sp) pneumonia. CONCLUSIONS: Diagnostic yield of fiberoptic bronchoscopy was 

70% in suspected cases of PTB with sputum smear for AFB negative, which makes it a necessary 

tool in all cases with X-ray suggestive of PTB, it’s also a safe procedure considering the minimal 

complications in our selected cases. Considering FOB under RNTCP for diagnosis of suspected 

cases of sputum smear negative cases through public private partnership may add to the success 

of national program. 
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INTRODUCTION: Since Robert Koch’s discovery of Mycobacterium tuberculosis (MTB) in 1882, 

microscopic detection of the bacilli in clinical specimens has remained the mainstay of 

tuberculosis (TB) diagnosis in developing countries.(1) 

In PTB sputum is the specimen of choice.(2) Sputum smear examination is usually positive 

advanced disease but may be negative in advanced disease(2)
 but may be negative in less 

advanced disease.(2) Although microscopic examination is rapid, simple and economical, it is 

relatively insensitive, requiring more than 10,000 bacilli per millilitre to detect Acid Fast Bacilli 

(AFB).(3) Sputum smear examination had a sensitivity of about 50% and a specificity of greater 

than 99% in two reported studies, with a positive predictive value of 91-98.5%.(2) In immuno-
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competent patients, sometimes, poor quality of the sputum sample, deficient preparation, 

staining, or examination of the sputum smear can contribute to the negative results.(4) 

There are also limitations in the diagnosis of Pulmonary Tuberculosis (PTB) by Chest X-

Ray (CXR) only as a diagnostic tool, such as: high inter and intra-reader variations, no shadow is 

characteristic of PTB, 10–15% culture - positive cases remain undiagnosed, 40% patients 

diagnosed as having TB by X-ray alone may not have active TB disease.(5) 

When a clinician is faced with a patient having CXR suggestive of active PTB but with 

spontaneous or induced sputum specimens negative for AFB on direct smear examination, two 

courses of action are open: either start treatment empirically or wait for the results of the culture 

and, if these are negative, the patient may be observed with regular radiographs and further 

sputum examination.(6) 

With the advent of the FOB, a more aggressive approach to investigation has been 

adopted in such patients in an attempt to diagnose PTB at an earlier stage in its natural history.(6) 

FOB is a useful procedure for evaluation suspected cases of sputum smear negative PTB. 

The advantage of making early diagnosis prevents morbidity, progression & spread of the 

disease, lung damage by fibrosis and mortality. Hence this study has been undertaken to 

evaluate the significance of FOB in the diagnosis of PTB among patients who have CXR 

suggestive but remain undiagnosed because of a negative sputum smear for AFB, hence aiding in 

the early diagnosis and thereby prompt & accurate treatment of such patients. 

 

SUBJECTS AND METHODS: 

1. Inclusion Criteria: 

i. Adult patients aged 18 years and above. 

ii. Suspected patients of PTB (as per RNTCP guidelines) with initial sputum smear for AFB 

negative. 

 

2. Exclusion Criteria: 

i. Patients not consenting for the study. 

ii. Known or suspected case of HIV infection. 

iii. Patients not fit to undergo bronchoscopy. 

iv. Patients on anti-tubercular therapy (ATT) for more >1 month. 
 

After informed consent, detailed recording of history, complete physical examination and 

relevant investigations a presumptive diagnosis was made. FOB (STORZ 11001BN-1) was done in 

all these patients for confirmation of the diagnosis as per British Thoracic Society (BTS) 

guidelines. Sampling methods like Broncho-alveolar Lavage (BAL), Mucosal Biopsy (MB) and 

Bronchial brushings (BB) were done and samples were analyzed by smear microscopy, 

histopathological examination (HPE) and or culture methods on case per case basis. The 

specimens were sent for culture of MTB on Lowenstein-Jensen (LJ) medium. Post Bronchoscopy 

Sputum (PBS) samples were collected for smear examination for AFB. 
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ANALYSIS OF RESULTS: After completion of the study, the clinical data as per proforma 

was analyzed for all the 60 patients, observation and results were documented. 

Descriptive statistics like mean, SD and percentage were used to express the data. Data 

were presented in tabular and graphical form. Sensitivity and specificity were also 

calculated. Data were analyzed by software SPSS v16.0. 

 

RESULTS: 

TABLE 1: Out of total 60 patients studied, the most common age group was 40-49 years 

(41.7%). 

Age 

(years) 
Number of patients % 

20-29 4 6.7 

30-39 16 26.7 

40-49 25 41.7 

50-59 13 21.7 

60-69 2 3.3 

Table 1: AGE DISTRIBUTION 

 

 

Sex Number % 

Male 48 80 

Female 12 20 

TABLE 2: SEX DISTRIBUTION 

 

Males constituted 48 (80%) patients and 12 (20%) were females. 

 

TABLE 3: Cough was the most common symptom being reported by all 60 patients (100%) 

followed by night sweats and sputum production. 

 

Sl. No Symptoms Number of patients % 

1 Cough 60 100 

2 Sputum 31 51.7 

3 Haemoptysis 15 25 

4 Dyspnoea 21 35 

5 Fever 20 33.3 

6 Loss of weight 29 48.3 

7 Loss of appetite 28 46.7 

8 Night sweating 34 56.7 

Table 3: SYMPTOMATOLOGY 
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TABLE 4: 17 (56.66%) of them had single comorbidity and 13 (43.33%) had more than one 

comorbidity, past history of PTB was present in 16 patients (26.66%), followed by DM in 15 

patients (25%), COPD in 13 patients (21.66%), BA in 4 patients (6.66%) and HTN in 2 patients 

(3.33%). 

Past history Number of patients % 

Diabetes mellitus (DM) 15 25 

Hypertension (HTN) 2 3.33 

Bronchial asthma (BA) 4 6.66 

COPD 13 21.66 

Old PTB 16 26.66 

Table 4: CO-MORBID ILLNESS 

 

TABLE 5: 15 patients (31.91%) had history of either tobacco smoking or tobacco chewing or 

alcoholism. 32 patients (68.08%) had history of more than one combination of tobacco smoking 

and /or tobacco chewing and /or alcoholism. In our study most common was tobacco smoking 

seen in 39 patients (65%). 
 

Personal history 
Number of 

patients 
% 

Tobacco smoking 39 65 

Alcohol 24 40 

Tobacco chewing 26 43.33 

Table 5: HABITS 

 

TABLE 6: CXR of our study group showed, 13 patients (21.66%) having bilateral lesions, 47 

patients (78.33%) had unilateral lesions. Of these 47 patients, 30 patients (50%) had right sided 

lesions and the remaining 17 patients (28.33%) had left sided lesions. 
 

Site of lesion Number of patients % 

Right side 30 50 

Left side 17 28.33 

Bilateral 13 21.66 

Total 60 100 

Table 6: SITE OF LESION ON CHEST X RAY 

 

TABLE 7: 20 patients (33.33%) had cavitatory lesions and 40 patients (66.67) had infiltrates. 
 

Lesion Total number % Type Number of patients % 

Cavitatory 20 33.33 
Single 9 15 

Multiple 11 18.33 

Infiltrate 40 66.67 
Focal 24 40 

Diffuse 16 26.67 

Table 7: TYPE OF LESION ON CXR 
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TABLE 8: 13 patients (22%) were culture positive on pre-bronchoscopic sputum for LJ culture. 

 

Pre-bronchoscopic  

sputum LJ Culture 
Number of cases % 

Positive 13 22 

Negative 47 78 

Total 60 100 

Table 8: PREBRONCHOSCOPIC SPUTUM LJ CULTURE: 

 

TABLE 9: Congestion with hyperaemia which was observed in 40 patients (66.66%), erosions & 

ulceration was seen in 25 patients (41.66%), intra-bronchial bleeding in 6 patients (10%), intra-

bronchial growth 3 patients (5%) and stenosis in 1 patient (1.66%) was observed. 

  

Finding 
Number  

of patients 
% 

Normal 20 33.33 

Erosion/ Ulcer 25 41.66 

Congestion/ Hyperaemia 40 66.66 

Growth 3 5 

Stenosis 1 1.66 

Bleeding 6 10 

Table 9: GROSS FOB FINDINGS 

 

TABLE 10: Among 60 patients studied, the smear positive diagnosis of various FOB specimens 

was possible in 33 patients (55%), and LJ culture positive diagnosis of various FOB specimens 

was possible in 42 cases 70%. 

 

FOB specimen 
Smear positive LJ culture positive 

Number of cases % Number of cases % 

BW 14 23.3 23 38.33 

BAL 4 6.66 6 10 

BB 0 0 0 0 

MB 2 3.33 0 0 

TBNA 7 11.7 7 11.7 

PBS 6 10 6 10 

Total 33 55 42 70 

Table 10: RESULT OF FOB IN DIAGNOSED PTB CASES 
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TABLE 11: Minor hemorrhage following forceps mucosal biopsy was seen only in 1 patient 

(1.66%). However serious complications did not occur in our study group. 

 

Complications Number of cases % 

Haemorrhage 1 1.66% 

Hypoxia 0 0 

Respiratory distress 0 0 

Cardiac arrhythmia 0 0 

Cardiac arrest 0 0 

Table 11: COMPLICATIONS 

 

TABLE 12: Among the 60 cases studied, the total number of PTB cases diagnosed was 42 

(70%). The total number of PTB cases having smear positive (BW+ BAL+ BB+MB+TBNA+ PBS) 

was 33 (55%). The total number of PTB cases having positive LJ culture 

(BW+BAL+BB+PBS+TBNA) was 42 (70%). Diagnosis other than PTB was made in 5 (8.33%) 

patients, which included 2 cases (3.33%) of malignancy, 2 cases (3.33%) of fungal (Candida) 

pneumonia, and 1 case (1.66%) of bacterial (Klebsiella) pneumonia. 

 

Sl. Diagnosis Number of cases % 

I Total PTB cases diagnosed 42 70 

A With smear (BW+BAL+BB+MB+TBNA+PBS) 33 55 

B With culture (BW+BAL+BB+PBS+TBNA) 42 70 

II Total cases of other diseases diagnosed 5 8.33 

A Malignancy 2 3.33 

B Bacterial pneumonia 1 1.66 

C Fungal pneumonia 2 3.33 

Table 12: DIAGNOSTIC YIELD OF FOB SPECIMENS 

 

DISCUSSION: The WHO Committee on TB recommends that patients of PTB in whom the 

disease is not confirmed bacteriologically should be classified as “suspects” till the presence of 

AFB is demonstrated and a patient with persistent symptoms whose sputum does not contain AFB 

should be followed up and ATT should be given only if the diagnosis can be confirmed 

bacteriologically.(7) In areas with high transmission the risk of infectivity of SSN-PTB to young 

household contacts have been estimated to be quite high.(8,9,10) Published observation suggests 

that over 50% of patients with SSN-PTB would need ATT by the end of 12 months if 

untreated.(11,12) Data from longitudinal surveys from Bangalore district, India indicate that at the 

end of 18 months follow up the mortality rate of SSN-culture positive PTB was 14.1% compared 

with 34.7% observed SSP patients.(13) Many patients of PTB are co-infected with HIV, with late 

stage HIV disease (CD4+ counts ≤ 200/mm3) and those who are severely immunocompromised 

are more likely to be SSN.(14) Thus early diagnosis of active SSN-PTB is important. On review of 

literature, we found few similar studies. Shin et al studied 126 patients who were SSN suspected 

cases of PTB, 54 patients were confirmed as having active PTB. Haemoptysis was negatively 
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correlated with active PTB. Tree-in-bud appearance on HRCT was significantly associated with 

active PTB. The sensitivity, specificity, positive predictive value (PPV), and negative predictive 

value (NPV) of FOB alone was 75.9%, 97.2%, 95.3%, and 84.3%, respectively, for the rapid 

diagnosis of active PTB. The combination of FOB and HRCT improved the sensitivity to 96.3% 

and the NPV to 96.2%.(15) 

Saif Quaiser et al made definitive diagnosis of TB in 17 (42.5%) of the 40 patients. BAL 

smear was exclusively positive in one case; BAL culture in 3 patients & PBS smear also had one 

patient exclusively positive. In various other previous studies, PBS smear revealed AFB positivity 

ranging from 23% to 37%.(16) 

Usha Kalawat et al study revealed BAL samples positive in 82.2% of sputum smear 

negative samples. Culture positivity of BAL samples was 90.9% as compared to sputum culture 

positivity which was 26.4%. Overall diagnosis could be established in 86.6% of patients with the 

help of fiberoptic bronchoscopy.(17) 

Arahad Altaf Bachh et al conducted a study on 75 SSN, suspected PTB patients with 

various bronchoscopic procedures (BW, TBLB, BAL, and PBS). Three pre-bronchoscopic sputum 

smears were negative for AFB in all patients but culture was positive in 20 patients and this was 

the only diagnostic feature in 10 patients. BW smear was positive 21 patients. The culture of 

bronchial washings was positive for AFB in 39 patients. Patients with positive BW smear were 

positive on culture also. In 29 patients, smear or culture of BW alone contributed to final 

diagnosis. The PBS yielded AFB in 11 patients. Total yield of bronchoscopy in diagnosis of SSN-

PTB was 83.33% (50/60); FOB was the only diagnostic method in 66% (40/60) cases with BW 

being the only diagnostic method in 48.33%. BW smear for AFB and HPE evidence of caseating 

granuloma made immediate diagnosis possible in 48.33% (29/60) patients.(18) 

Shingal et al reported the diagnostic yield of FOB for PTB as 35.7% (15/42).(19) Sarkar et 

al made definitive diagnosis in 26 of the 30 (87%) patients.(20) Willcox et al,(21) reported 

diagnostic yield of 67.4% (89/275) and by Purohit et al(22)
 of 74% (37/50). Kulpati and Hira found 

that FOB was diagnostic in 25 of the 33 patients (75.7%).(23) Gracia et al found bronchoscopic 

methods were diagnostic in 19 of the 20 patients (95%).(24) Chawla et al(25) reported the 

diagnostic yield of 90% (45/50) and Jaiswal et al(26) of 56% (21/50). Wongthim et al reported 

diagnostic yield of 63.3 % (71/112).(27) Chan et al reported the diagnostic yield of 85.2% 

(29/34).(28) Hence the overall yield of FOB in the diagnosis of active PTB among SSN-PTB 

suspects varies widely from 35.7% to 95% in the literature. 

There are several limitations in this study. First, the study population and clinical setting 

were selective and limited, so it is difficult to generalize this result to other settings. Second, the 

commonly used TST was not evaluated in our study. This was based on previous studies showing 

the limitation of TST for evaluating TB in due to BCG vaccination. Third, to improve diagnostic 

accuracy and ensure safety, a well-trained Pulmonologist is essential. High cost and the 

complication risk limit the use of FOB in other situations. However, our study demonstrates that 

FOB can play an important role in the rapid diagnosis of active PTB in SSN-PTB suspects. Fourth, 

several studies reveal Fluorescence Microscopy (FM) is more sensitive and rapid than ZN for 

diagnosis of PTB. FM using Light Emitting Diode (LED) in clinical laboratories is 

recommended.(29,30) Fifth, instead of LJ culture, use of newer molecular diagnostic methods like 

http://www.ijabmr.org/searchresult.asp?search=&author=Saif+Quaiser&journal=Y&but_search=Search&entries=10&pg=1&s=0
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Line Probe Assays (LPA), GeneXpert can help in more rapid diagnosis and provide drug 

susceptibility pattern of tubercle bacilli for detection of drug resistant tuberculosis (DR-TB). 

High prevalence settings for TB are often resource-limited and thus offer constraints for 

the use of FOB. There would be a need for further research on the feasibility and cost-

effectiveness of FOB for PTB diagnosis in resource-limited settings before it can be recommended 

as a useful tool. Involving medical colleges as partners and implementing Public Private 

Partnership are ways in which big hospitals can cater to the needs of the patients. In such 

setups, FOB through the RNTCP can be one approach to prevent needless governmental 

expenditures on TB diagnosis and loss of disability-adjusted life years (DALY) in patients. 

 

CONCLUSIONS: Diagnostic yield of fiberoptic bronchoscopy was 70% in suspected cases of PTB 

with sputum smear for AFB negative, which makes it a necessary tool in all cases with X-ray 

suggestive of PTB, it’s also a safe procedure considering the minimal complications in our 

selected cases. Considering FOB under RNTCP for diagnosis of suspected cases of sputum smear 

negative cases through public private partnership may add to the success of national program. 
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