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Abstract
Mycobacterium tuberculosis is the leading killer of adults in developing and underdeveloped nations. HIV/ AIDS 

have also contributed to increase in the incidence of tuberculosis. In our study, we evaluated the significance of 
bronchoalveolar lavage (BAL) in the early diagnosis of occult sputum smear negative pulmonary tuberculosis. We 
could establish the diagnosis of tuberculosis in 20 (87%) of the sputum smear negative samples with the help of BAL 
samples. Thus, BAL samples are very useful in early sputum smear negative pulmonary tuberculosis with minimal 
complications in the hands of an expert.
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Introduction
Pulmonary tuberculosis (PTB) remains one of the most important 

health problems in the world. The World Health Organization (WHO) 
estimated 9.2 million new cases of tuberculosis (TB) in 2006 (139 per 
100000 population), including 4.1 million new smear- positive cases 
(44% of the total) and 0.7 million HIV positive cases (8% of the total) 
worldwide [1]. The WHO recommends the detection of acid fast bacilli 
(AFB) in respiratory specimens as the initial approach to the diagnosis 
of PTB [2]. However many patients with suspected PTB do not produce 
sputum spontaneously or are smear-negative for AFB. Thus the 
diagnosis of TB in these patients is difficult, and in most cases they are 
treated empirically on the basis of clinical and radiographic findings. 
This empiric therapy may result in toxicity, increased drug resistance 
and delay in diagnosis and treatment of conditions other than TB when 
present. Bronchoscopy is more invasive and expensive than sputum 
examination, but can provide specimens from specific sites in the 
lung. Therefore, BAL plays an important role in patients with occult 
tuberculosis or other mimicking conditions.

Several studies have compared the usefulness of different samples 
for arriving at an early diagnosis. This study was taken at a community 
hospital to evaluate the significance of bronchoalveolar lavage culture 
and acid fast staining as compared to sputum culture and staining for 
the diagnosis of pulmonary tuberculosis.

Materials and Methods
Our study design included 23 patients who were negative for 

AFB in sputum smears but were suspected of having TB clinically 
or radiographically. The study was conducted over a period of one 
year from January 2011 to December 2011. Fibreoptic bronchoscopy 
was performed in these sputum smear negative patients after three 
consecutive sputum samples to obtain BAL samples along with biopsy 
wherever possible. Written informed consent was taken from these 
patients. BAL samples were centrifuged at about 3000 rpm for 15 
minutes and smears were prepared from the sediment. Smears were 
fixed and stained with Ziehl Neelsen (ZN) staining. After air-drying, 
the smears were examined under oil immersion lens. Cultures were 
also done on Lowenstein Jensen (LJ) slants and incubated at 37°C and 

screened for any growth at regular intervals two times a week. Cultures 
were considered negative for acid fast bacteria if no growth was 
observed after incubation after incubation of LJ slants for a period of 6 
weeks. Any growth on the slants was further confirmed by ZN staining.

Results
There was no significant difference in X-ray and CT findings 

observed among the smear positive and smear negative patients. Of 
the 23 patients, 13 (56.5%) were positive for AFB on staining of BAL 
samples. Culture was positive in 18 (78.3%) of the BAL samples. Of 
the BAL smear positive samples, culture was pitive in 10 (76.9%) 
samples. Sputum culture was positive in 2 (8.6%) patients only. Biopsy 
was performed in six patients of whom only one was positive for 
tuberculosis and no other pathology was observed. This patient’s BAL 
was positive for AFB. One biopsy report was positive for squamous 
cell carcinoma, one for small cell carcinoma of the lung and the other 
three showed reactive inflammatory changes. Thus the diagnosis of TB 
could be established in 20 (87%) of the sputum smear negative samples 
with the help of BAL samples. None of the patients had any procedure 
related complications.

Discussion
Tuberculosis is a leading health problem worldwide. Although 

the control of TB has improved dramatically in most industrialized 
countries during the last century, the disease continues to be a major 
cause of morbidity and mortality in developing nations [3]. Though 
clinical presentation and radiographic findings provide an important 
clue for pulmonary tuberculosis, only acid fast stain positivity and 
culture isolation can provide the definitive diagnosis. Patients with 
positive tuberculin test and abnormal chest radiographs compatible 
with tuberculosis pose diagnostic problems and therapeutic dilemma 
(to treat or not to treat for tuberculosis) to chest physicians. Fibreoptic 
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bronchoscopic studies provide various types of specimens (aspirates, 
brushes, lavage fluids and biopsies) which may be useful for early 
diagnosis of sputum smear negative pulmonary tuberculosis [4,5]. 

Studies of bronchoscopy have shown that the diagnosis of 
tuberculosis was increased in cases with sputum smear negative 
smears using flexible fibreoptic bronchoscopy. Baughman et al. [6] 
reported 87% of bronchoscopy sample positivity in sputum smear 
negative cases. Kennedy et al. [7] observed that early diagnosis of 
sputum smear negative pulmonary tuberculosis was possible in 38% 
of patients if different bronchoscopy procedures such as transbronchial 
biopsy (TBB) and post-bronchoscopy sputum, in addition to BAL were 
studied. Pande et al. [8] reported that immediate diagnosis was possible 
in 35% of patients using TBB and BAL. Charoenratanakul et al. [9] 
found that the diagnostic yield of overall bronchoscopic procedures 
(BAL smear and culture and TBB) was 32.5% in patients with suspected 
smear negative pulmonary tuberculosis and Fujii et al. [10] found 
AFB in 40% of their bronchoscopy specimens. BAL had significant 
sensitivity and specificity in a study by Conde et al. [11] and was useful 
in diagnosis of PTB in 72% cases. Differences in the results from the 
various studies may be related to differences in the procedures used, co-
operation of the patient, experience of the physician, dose of lignocaine 
used and transportation of specimens to the laboratory. Among various 
bronchoscopy specimens, BAL is considered best for the diagnosis of TB.

Conclusion
To conclude, bronchoscopy should be conducted on all sputum 

smear negative patients and patients without expectoration, and BAL 
performance should be a routine procedure as it is simple and usually 
uncomplicated technique. Most contraindications of bronchoscopy are 
relative and should be performed whenever the benefits outweigh the 
risk.
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