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increased the incidence of  middle and lower lung field 
TB (LLFTB)3 which is frequently associated with negative 
sputum smear due to lower bacillary load.4

Since Laennec’s era, lower lobe TB was a rare entity.5 In 
1866, Kidd stated that “apex of  lower lobe is very prone to 
tubercular disease and may be attacked before the apex of  the 
upper lobe.”6 When TB affects lower lung fields, it confuses 
clinicians as pneumonia and hence delays accurate treatment 
and increases cost and hospital stay of  patients. Therefore, a 
high index of  suspicion is the key to the diagnosis of  LLFTB.

LLFTB is defined as “TB disease found below an imaginary 
line traced across the hila and including the para-hilar 
regions on a standard posterior-anterior chest x-ray without 
the concomitant involvement of  upper lobe.”7

Anatomically, this includes the right middle lobe and 
lingula, in addition to the lower lobes.

The proposed pathogenesis is the ulceration of  a bronchus 
by a lymph node with spillage into the bronchus. Many 

INTRODUCTION

An important preventable and treatable cause of  death 
causing a major health problem worldwide is pulmonary 
tuberculosis (PTB). In the year 2011, there are 8.7 million 
new cases of  TB (13% co-infected with HIV) and 
1.4 million people died from TB including almost 
one  million deaths among HIV-negative individuals and 
430000 among people who were HIV-positive.1,2

PTB commonly affects upper lobe, however, lower lung 
field cannot be ruled out easily. This often causes great 
confusion in the diagnosis, especially in non-resolving 
pneumonia. HIV/AIDS epidemic has considerably 
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Abstract
Background: Pulmonary tuberculosis (PTB) in the adult may present with unusual X-ray patterns that may lead to diagnosis 
in the direction other than TB. When TB is confined to the lower lung fields, it often presents as pneumonia and the correct 
diagnosis gets delayed. Early diagnosis and treatment help in the prevention of complications and hospital stay. This 2 years 
prospective study was designed to study clinical profile, outcome, and role of bronchoscopy in sputum negative cases.

Materials and Methods: All the patients of PTB with lesions below an imaginary line across the hila in the chest radiograph 
were included. HIV testing, sputum for acid-fast bacilli (AFB), blood sugar, and other relevant investigations were performed in 
each patient. The yield of bronchoscopy in bacteriologic diagnosis in sputum negative cases was noted.

Results: Out of 1811 cases of PTB patients, 42 cases had lower lung field TB (LLFTB). It was more common in females 28 (66%). 
The majority of patients 27 (64%) were in the 16-40 years age group. Unilateral disease was more common 29 (69%) and 
the right side was more frequently affected 31 (73.8%). Consolidation 28 (66.6%), cavitation 9 (21.4%), and nodular opacities 
5 (11.9%) were the main radiological findings. Fiberoptic flexible bronchoscopy yielded AFB in 18 (42.9%) cases.

Conclusion: Diagnosis requires a high index of suspicion. Diabetes mellitus, HIV, and lung cancer increase the risk of LLFTB. 
Fiberoptic flexible bronchoscopy helps in diagnosis in sputum negative cases.
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authors believe it may be a continuum of  primary TB or 
soon after, in the post-primary phase.8

Detecting patients with active LLFTB help in giving 
early appropriate treatment and render these patients 
non-infectious. Under the World Health Organization 
(WHO)9 program, which implemented successfully in 
high burden countries including India’s Revised National 
TB Control Program (RNTCP),10 the diagnosis of  PTB is 
based on sputum smear examination. Sputum microscopy 
is a highly specific test, a low-cost and appropriate 
technology and is an essential component of  the directly 
observed treatment.

However, in patients with LLFTB sputum smears do not 
reveal acid-fast bacilli (AFB) in all patients. Mycobacterial 
cultures take at least 6-8 weeks’ time for confirming the 
diagnosis and thereby a valuable time is lost. Sputum 
smear-negative (SSN) TB still remains a common problem 
faced by the clinicians. This is particularly true in the case 
of  children, those with HIV, and diabetes patients.

Flex ib le  f iberopt ic  bronchoscopy (FOB) and 
bronchoalveolar lavage and sample for AFB staining have 
helped in early identification with LLFTB. Since early 
diagnosis and treatment play an important role in the 
prevention of  TB, therefore, a proper understanding about 
its clinical, radiological, and bacteriological presentations, 
as also the outcome of  treatment is very essential.

MATERIALS AND METHODS

This study was conducted in tertiary care hospital 
from July 2012 to June 2014. There were a total of  
1811 patients diagnosed as cases of  PTB during the 
study period. Patients who had pulmonary, extra PTB, 
or both were considered as cases of  PTB and included 
in this study. PTB was diagnosed by detailed history, 
clinical examination, chest radiograph, and sputum for 
AFB examination by Ziehl-Neelsen method and culture 
on LJ media. Those patients, whose sputum was negative 
for AFB by direct smear and by culture, were diagnosed 
as cases of  sputum negative PTB (SSN-PTB). Definitive 
diagnosis was made by recovery of  AFB in the sputum 
or flexible FOB and bronchial lavage for AFB. Whenever 
the patient was sputum negative, FOB was done to make 
a definitive diagnosis. Informed consent was taken from 
all patients for the study and during the bronchoscopy 
procedure. After the procedure, the bronchoscope was 
properly checked according to guidelines for appropriate 
sterilization to avoid false positive cases.

An arbitrary horizontal line on chest radiograph 
postero-anterior view across the hila was taken as the 

dividing line between upper and lower lung fields. A total 
of  42 patients had lower lung field TB.

Exclusion criteria included patients with age <16 years, 
cases involving either ipsilateral or contralateral involvement 
of  both upper and lower lung fields, pleural effusion, and 
thickening unless associated with parenchymal lesions in 
the area involved. HbA1C level, fasting and post-prandial 
blood sugar levels were used to diagnose diabetes. HIV 
testing was done according to the NACO guidelines.11 
All patients were treated with short course chemotherapy 
according to the WHO guidelines.4

RESULTS

During the study period from July 2012 to June 2014, there 
were 1811 cases with PTB of  which 42 had lower lobe TB 
(LLT). The incidence of  lower lung field TB was 2.3% 
Table 1. It was more common in females 28 (66%) than in 
males 24 (34%). The youngest patient during our study was 
16-year-old, and oldest was 71 years. The highest incidence 
was observed in 16-45 years age group patients 27 (64%).

The presenting symptoms were a cough, with or without 
expectoration, in all patients (100%), followed by fever 
in 23 (54.7%), chest pain (49%), hemoptysis (11%), and 
weight loss in 13% patients. Risk factors were seen in 
26 patients of  which diabetes in 18 patients, HIV in 5, 
pregnancy and lung cancer 3 cases each (Table 2).

Radiological observation seen was consolidation in 
28 (66.6%), cavity in 9 (21.4%) followed by non-homogeneous 
opacities in 11.9% patients. Cavitation was less common 
finding in HIV-infected patients. In diabetic patients, 
consolidation was commonly seen. Right lung involvement 

Table 1: Incidence of LLFTB
Authors Total tuberculosis 

cases
Subjects 
with LLT

Incidence 
of LLT (%)

Berger et al.7 386 27 7
Hamilton et al.15 349 10 3
Parmer8 1455 50 3.4
Viswanathan13 638 41 6.4
Present study 1811 42 2.3
LLFTB: Lower lung field tuberculosis, LLT: Lower lobe tuberculosis

Table 2: Clinical features of patients with LLT
Authors Cough 

(%)
Fever 
(%)

Chest 
pain (%)

Hemoptysis 
(%)

Weight 
loss (%)

Berger et al.7 25 (1.3) 22 (82) 16 (59) 12 (44) 12 (44)
Hamilton et al.15 10 (100) 2 (20) 8 (80) 5 (50)
Viswanathan13 41 (100) 6 (15) 7 (17)
Present study 42 (100) 29 (69) 17 (40.4) 6 (14) 5 (11.9)
LLT: Lower lobe tuberculosis
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was more frequently affected in 31 (73.8%) patients. Left 
lung was involved in 8 (19.1%) patients, and bilateral 
involvement was there in 3 (7.1%) patients. Sputum was 
positive for AFB in 24 (57.1%) patients. Fiberoptic flexible 
bronchoscopy was used to diagnose when there was a 
strong suspicion of  TB. Bronchoscopy washings yielded 
AFB in 18 (42.9%) cases.

DISCUSSION

Kidd first reported the case of  LLFTB in 1886. The 
incidence of  LLFTB varies from reports from different 
parts of  the world.12-14 It varies from 0.63%12 to 6.4%.13 In 
our study, we observed an incidence of  2.3%.

All studies, including our study except a few, showed 
female predominance.8,12 The probable explanation being 
that females have costal type of  respiration resulting in 
poor ventilation of  and hence higher chances of  TB.13,14 
In our study, the patients with LLFTB 27 (64%) were in 
the age group of  16-45 years. This was also found in other 
studies.15-17

About 5 of  our patients had HIV with lower lobe TB. In 
HIV persons based on CDC counts presentation differs. 
With lower immune status, favors mid and lower lung zone 
TB3,4 and cavitation is less common. In a study by Purohit 
et al.18 had also reported mid and LLFTB in more than 50% 
cases. Diabetes mellitus was associated in 18 cases. Studies 
have shown15-17,19 higher incidence of  LLFTB in diabetics.

The common symptoms were a cough (100%) followed by 
fever, hemoptysis, chest pain, and weight loss. This finding 
was also observed in other Indian studies.8,13,17 Weight loss 
was prominent in HIV patients. The right lung was more 
predominantly involved in 60% patients was also seen 
in other studies.8,13,15 The right side of  the lung is more 
common than left due to anatomical factors. There is a 
higher incidence of  right-sided hilar lymphadenopathy 
which may rupture through any bronchus and can cause 
lower zone infection.18

Microbiological study of  sputum yielded AFB 24 (57.1%) 
and flexible FOB in 18 (42.9%) cases whenever sputum 
was negative, and a high index of  suspicion was present. 
Flexible FOB increases the recovery rate of  AFB, and 
microscopic examinations of  bronchoscopic specimens 
were found positive for AFB in 48-67%. A study by Wilcox 
and Wongthim showed bronchial washes increases the 
diagnostic yield in PTB.18,20

All the patients were treated according to the WHO 
Guidelines.4 Success was similar to that in classical upper 
lung field TB. There were no deaths in our study.

CONCLUSION

LLFTB is frequently confused with the commonly 
seen pneumonias. TB has to be considered as one of  
the possible diagnosis especially in diabetics, elderly, 
HIV, immunocompromised and when the radiologic 
picture suggests unresolved lower lobe pneumonia or 
bronchiectasis. The early diagnosis helps in prevention of  
severe sequelae. Repeated and extensive investigations are 
necessary to look for non-resolving pneumonia and to 
confirm the diagnosis in doubtful cases.

LLFTB is not uncommon finding in clinical practice. The 
absence of  upper lobe involvement cannot rule out lower 
lobe TB and lack of  symptoms, initial negative sputum 
smears, and culture for AFB and/or a negative initial 
tuberculin skin test do not entirely rule out the possibility of  
TB. The flexible FOB has been a wonderful tool in obtaining 
secretions and tissue specimens for definite diagnosis but 
also in assessing the severity of  the endobronchial lesions 
and as a guide for early surgical intervention. Performing 
FOB and subjecting the bronchoscopic secretions 
to conventional diagnostic methods of  AFB smear, 
mycobacterial culture and histopathology appear to be 
helpful in the diagnosis of  SSN-PTB. The FOB may also 
offer the additional advantage of  the confirmation of  the 
diagnosis of  several non-TB conditions that may mimic 
PTB as well.

In developed countries with no limitations on resources/
diagnostic facilities, early use of  FOB seems to be the best 
course of  action in a patient with suspected SSN-PTB. 
Prognosis is similar to those cases involving upper lobe.

REFERENCES

1. World Health Organization. Global Tuberculosis Control. Geneva, 
Switzerland: WHO Report; 2011. Available from: http://www.who.int/tb/
publications/global_report/gtbr12_executive summary. [Last accessed on 
2016 Feb 01].

2. Dye C. Global epidemiology of tuberculosis. Lancet 2006;367:938-40.
3. Elliott AM, Luo N, Tembo G, Halwiindi B, Steenbergen G, Machiels L, 

et al. Impact of HIV on tuberculosis in Zambia: A cross sectional study. 
BMJ 1990;301:412-5.

4. WHO. Global Tuberculosis Control: Surveillance, Planning, Financing. 
Geneva: WHO Report;2007. p. 376. Available from: http://www.who.int/
tb/publications/global_report/2007/en/index.html. [Last accessed on 2016 
Feb 01].

5. Laennec RH. Treatise on the Diagnosis and Treatment of the Diseases of the 
Chest. New York: Hafner Publishing; 1962.

6. Kidd P. Basic tuberculosis phthisis. Lancet 1886;2:616.
7.	 Berger	 HW,	 Granada	 MG.	 Lower	 lung	 field	 tuberculosis.	 Chest	

1974;65:522-6.
8.	 Parmer	MS.	Lower	lung	field	tuberculosis.	Am	Rev	Respir	Dis	1967;96:310-3.
9. World Health Organization. Stop TB Department. Treatment of 

Tuberculosis: Guidelines for National Programmes; 3rd ed. Geneva: World 
Health Organization; 2003.

10. TB India 2007. RNTCP Status Report. Central TB Division, Directorate 
General of Health Services, Ministry of Health and Family Welfare. 



Parakh, et al.: Diagnostic Yield of Bronchoscopy

9 International Journal of Scientific Study | April 2016 | Vol 4 | Issue 1

New Delhi: Government of India; 2007.
11. National AIDS Control Organization. Specialist’s Training and Reference 

Module. Lucknow: UP State AIDS Control Society; 1999. p. 67-80.
12.	 Mathur	KC,	Tanwar	KL,	Razdan	JN.	Lower	lung	field	tuberculosis.	Indian	

J Chest Dis 1974;16:31-41.
13. Viswanathan R. Tuberculosis of the lower lobe. Br Med J 1936;2:1300-2.
14. Hamilton CE, Fredd H. Lower lobe tuberculosis: A review. JAMA 

1935;105:427-30.
15.	 Segarra	F,	Sherman	DS,	Rodriguez-Aguero	J.	lower	lung	field	tuberculosis.	

Am Rev Respir Dis 1963;87:37-40.
16.	 Chang	 SC,	 Lee	 PY,	 Perng	 RP.	 Lower	 lung	 field	 tuberculosis.	 Chest	

1987;91:230-2.
17.	 Tripathy	SN,	Nanda	CN.	Lower	lung	field	tuberculosis	in	adults.	J	Assoc	

Physicians India 1970;18:999-1008.
18.	 Willcox	 PA,	 Benatar	 SR,	 Potgieter	 PD.	 Use	 of	 the	 flexible	 fibreoptic	

bronchoscope in diagnosis of sputum-negative pulmonary tuberculosis. 
Thorax 1982;37:598-601.

19. Purohit SD, Gupta RC, Bhatara VK. Pulmonary tuberculosis and human 
immunodeficiency	virus	infection	in	Ajmer.	Lung	India	1996;3:113-20.

20. Wongthim S, Udompanich V, Limthongkul S, Charoenlap P, Nuchprayoon C. 
Fiberoptic bronchoscopy in diagnosis of patients with suspected active 
pulmonary tuberculosis. J Med Assoc Thai 1989;72:154-9.

How to cite this article: Parakh RB, Dhananjaya M, Meti KA. Diagnostic Yield of Bronchoscopy in Lower Lung Field Tuberculosis. Int J 
Sci Stud 2016;4(1):6-9.

Source of Support: Nil, Conflict of Interest: None declared.


