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Background: The use of cytological methods in the diagnosis of malignant lesions of the respiratory 
tract has been generally acclaimed as one of its most successful applications. Flexible fiberoptic 
bronchoscopy revolutionized respiratory cytology, as bronchial brushings, broncho-alveolar lavage 
and bronchial forceps biopsy became more easy, accessible and popular, shifting the emphasis from 
diagnosis of advanced malignancy in inoperable patients to the use of cytology as a first line diagnostic 
and management tool. Respiratory tract cytology is well established throughout the world as a diagnostic 
procedure in the evaluation of patient with suspected lung malignancy.

Materials and Methods: A prospective study was conducted on 50 patients divided in two groups 
who underwent fiberoptic bronchoscopy during the period from November 2007 to October 2008 at 
the Department of Cardiovascular and Thoracic Unit, Bir Hospital. Group I consisted of 35 cases of 
suspected lung malignancy on clinical and radiological examination, while group II consisted of 15 cases 
of non-neoplastic lung diseases. 

Results: Bronchial brushing and forceps biopsy showed a sensitivity of 50% and 84.21% respectively 
in the diagnosis of malignancy. Broncho-alveolar lavage revealed malignancy in 66.7% patients. 
Transthoracic needle aspiration had the highest sensitivity of 100% whereas bronchial wash was revealed 
malignancy only in 17.4% of the cases.

Conclusion: Combination of various cytohistological techniques complements each other and enhances 
the diagnostic efficacy of various neoplastic and non-neoplastic lung diseases. Bronchial brushing, forceps 
biopsy and transthoracic needle aspiration are complimentary in diagnosis of various lung malignancies 
whereas broncho-alveolar lavage is a useful procedure in detection of infections diseases.
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ABSTRACT

INTRODUCTION

Lung cancer is currently the most frequently diagnosed and 
the most common cause of cancer mortality worldwide.1 In 
Nepal incidence of lung cancer has increased from 5.3% in 

1989 to 7.3% in 1992 and 17.5% in 1996.2 The increasing 
incidence could be due to increase in smoking habit, 
change in life styles of the people, increased environmental 
pollution and also the availability of different modern 
diagnostic modalities to detect lung cancer.

Similarly, pulmonary tuberculosis still remains a leading 
cause of death in developing countries and it is estimated 
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that 1.7 billion individuals are infected worldwide; with 8 
to 10 million new cases and 3 million deaths per year.3 In 
Nepal estimated incidence is 176 per 100,000 populations 
according to data of 2006.4 

An attempt has been made to determine whether a 
combination of various cytological methods is more 
effective than a single procedure in both neoplastic and non-
neoplastic lung lesions.

MATERIALS AND METHODS

This prospective study was carried out in the departments 
of Cardiovascular and Thoracic Units and department of 
pathology of Bir Hospital. Total number of cases enrolled in 
the study was 50  and the study was conducted over a period 
of 12months starting from November 2007 to October 2008. 
Based on clinical, radiological and Fiberopitc biopsy (FOB) 
findings, cases were divided into 2 groups - “neoplastic 
group” (group-I) and “non-neoplastic group” (group-II). 
Group I consisted of 35 cases of suspected lung malignancy 
on clinical and radiological examination, while group II 
consisted of 15 cases of non-neoplastic lung diseases. 

One or more cytohistotechnique applied to diagnose lung 
lesions. In neoplastic group bronchial brush (BB) was carried 
out in 31 cases, bronchial wash (BW) in 30, bronchoalveolar 
lavage (BAL) in 6, transthoracic needle aspration (TTNA) 
in 4 and bronchial biopsy (FB) in 28 cases. Similarly, in 
non-neoplastic group BB was done in two cases, BW in one 
case and FOB in seven cases. BAL was done in almost all 
cases while TTNA was not done at all.

May-Grϋnwald-Giemsa (MGG) staining for air-dried 
smears and Papanicolaou  (PAP) staining for alcohol-fixed 
smears were used. Ziehl-Neelsen (ZN) staining for acid fast 
bacilli (AFB) was done where needed. The biopsy material 
was formalin fixed and processed in histopathology 
laboratory. Sections of 3mm thickness were cut by paraffin 
embedding technique. Hematoxylin and Eosin staining was 
done on tissue section for morphological evaluation. 

Collected data was analyzed using SPSS13 and Microsoft 
Excel software.  

RESULTS

The mean age of the patients with both neoplastic and 
non-neoplastic group was found to be 59.5±11.0 years and 
50.80±7.7 years. There was a male preponderance in both 
neoplastic and non-neoplastic groups with M: F ratio of 
4.3:1 and 3.7:1 respectively.  

In the neoplastic group, FOB revealed growths in 23 
cases (65.7%), bleeding to touch in 15 cases (42.8%), and 
narrowing in 12 cases (34.2%). Increased secretions were 
seen in four cases (11.4%). In the non-neoplastic group, 
FOB showed increased secretions in all cases (100%) 
followed by bleeding to touch in 7 cases (46.6%).

The various bronchogenic malignancies in decreasing 
order of frequency were squamous cell carcinoma (51%), 
followed by small cell carcinoma (19%), adenocarcinoma 
(11%) (fig.1), nonsmall cell carcinoma (7%), large cell 
carcinoma (4%) (fig. 2), carcinoma in situ (4%) and small 
round cell tumor (4%).

Various cytohistotechnique were applied to diagnose lung 
cancer like BB, BW, TTNA and FOB. TTNA showed 
highest sensitivity (100%) and proved helpful in cases which 
could not be diagnosed by other cytohistotechniques. FOB 
showed 84.2% sensitivity where as BW showed only 17.4% 
sensitivity. When BB and BW were combined the sensitivity 
increased upto (59.1%) which was better than when either 
of them were considered singly. FOB showed the highest 
cell typing accuracy (92.5%) with two cases categorized 
as non-small cell carcinoma which however could not be 
further subtyped. BAL showed better sensitivity (66.7%) 
than BB and BW combined. 

With the aid of various cytohistotechniques a variety of 
non-neoplastic lesions were diagnosed which included non-
specific inflammation followed by tuberculosis. Different 
non-neoplastic lesions are given in Table 1. BAL proved to 

Figure 1: Adenocarcinoma showing atypi-
cal columnar cells in glandular pattern. 
(HE stain, X100)

Figure 2: large cell carcinoma showing 
dispersed large pleomorphic cells and 
prominent neutrophil ingestion. (PAP stain,  
X400)

Figure 3: Clusters of acid-fast bacillus in 
BAL sample. (Ziehl Nelson stain, X1000)
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be more efficacious than BB in the detection of tuberculosis.
(fig.3)

DISCUSSION

I. Neoplastic lung lesions

Of 27 patients diagnosed to have lung cancer, 20 patients 
were males, with M: F ratio of 2.8:1. Out of these, 20 were 
smokers.  The mean age of patients with lung cancer was 
59.0+11years. A study done in Kathmandu, showed similar 
features with age range from 40 years to 78 years, with mean 
age of 59 years. Of the 42 cases with confirmed diagnosis, 
33 (78.59%) were males and 9 (21.42%) were females with 
M: F ratio of 3.6:1.6 

Squamous cell carcinoma (51%) was the most common 
primary bronchogenic tumour in our study, followed by 
small cell carcinoma (19%) and adenocarcinoma (11%) 
as found in other studies.5,6 This is in contrast to studies in 
western countries, where incidence of adenocarcinoma has 
surpassed squamous cell carcinoma.7

Thirty-five patients (Group-I) who underwent FOB 
were studied; 27 of them were eventually found to have 
malignancy.  Final diagnosis of cancer was achieved by any 
one or combination of these diagnostic modalities namely: 
BB, BW, BAL, FOB, radiologically-guided TTNA.

Bronchial Brushing

BB showed a diagnostic sensitivity of 50% in detection of 
lung malignancy.  Various studies done showed sensitivity 
of brushing to vary between 48-85.1%.8-11 The causes 
for varying sensitivity in previous studies include use of 
different techniques for the retrieval and processing of 
cytological specimens and inclusion of ‘suspicious cases’ as 
positive for calculation of sensitivity.

Garg S et al12 in their study found the sensitivity of 
bronchial brushing increased to 57.14% in cases with 
visible endobronchial abnormality which shows that BB is 
more sensitive in diagnosing central lesions. 

In the present study, BB was found to be the most sensitive 

cytologic technique in diagnosing small cell carcinoma 
(80%) followed by squamous cell carcinoma (35.7%). 
Similar results were seen by Lundgren et al13 who found 
90% sensitivity of BB in diagnosing small cell carcinoma 
and adenocarcinoma.

Bronchial Wash

In our study out of 30 cases, in five BW samples showed 
positive malignant cells (17.4%). Mak et al14 found 
that combination of brushings and washings had a high 
additional sensitivity in visible tumors. They concluded 
that for the maximum diagnostic yield  for  the diagnosis of 
cancer, forceps biopsy should be combined with cytology 
using both washings and brushings, and believed that 
routine collection of either washings or brushings was cost- 
effective. 

Bronchoalveolar Lavage

BAL showed a sensitivity of 66.7% in diagnosing lung 
malignancy.  The sensitivity varies between 14-76% 
in earlier studies reported.15-18 With BAL, due to less 
demonstrable cytological details, many samples were 
diagnosed as suspicious of malignancy.  

Bronchial Biopsy

The diagnostic sensitivity of bronchial biopsy was 84.2 %.  
Previous reports have shown the sensitivity range from 65-
83%.19-22  The sensitivity of FOB in our study increased to 
88 % in cases having visible endobronchial abnormality.  
Similarly Funahansi et al got a higher sensitivity of 83% in 
visible endobronchial tumours.23

FOB showed 100% sensitivity in diagnosing small cell 
carcinoma followed by 92.85% in squamous cell carcinoma 
and 66.66% in adenocarcinoma.  Similar results were seen 
by Buccheri et al24; who found 94% and 92% sensitivity of 
FOB in diagnosing squamous cell carcinoma and small cell 
carcinoma respectively.  

Biopsy samples showed only 8.3% cases to be non-small 
cell (undifferentiated) carcinomas while rest could be 
specifically categorized as  squamous, small cell or other 
types.  There were 6 cases that did not yield adequate 
specimens from FOB. Similarly, 3 cases were not detected 
by biopsy and gave false negative results. Two of these false 
negative cases were reported as inflammatory lesions and 
one was reported as no obvious pathology present. Thus 
these lapses are due to sampling errors and due to not hitting 
the lesions at their core.

TTNA

TTNA was done in 4 patients and though this procedure 
is invasive there was no major complication. All 4 cases 

Table 1: Non-neoplastic lesions of lung (Group-II)
Disease No. of  cases %

Tuberculosis 4 26.7

Abscess 2 13.3

Non-specific inflam-
mation

8 53.3

Normal 1 6.7

Total 15 100
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were positive for malignancies by this procedure, whereas    
only two of these cases were also reported malignant by 
other cytological techniques. So when other cytological 
techniques like BB and BAL was combined with TTNA the 
sensitivity was increased by 100%.

The sensitivity of this procedure was 100% with a total 
predictive value of 50%.  Gasparini et al25 found a higher 
sensitivity of 93.2% by use of TTNA in diagnosis of 
peripheral pulmonary nodules.  If the results were negative 
for malignancy and clinical suspicion was strong, the use of 
guided TTNA can be a valuable procedure for the diagnosis 
of these patients.

After several years of quiescence, pulmonary cytology 
enjoyed a period of rapid resurgence in the 1970s and 1980s, 
particularly as fine-needle aspiration (FNA) was validated as 
an alternative to open lung biopsy or transbronchial biopsy 
for the diagnosis of both neoplastic and non-neoplastic lung 
diseases.25

No collection method is absolutely   superior to the others. 
The choice of cell collection technique is shaped by factors 
such as the personal preference of the physician, the status 
of the patient, the location of the lesions, and the differential 
diagnosis.25

II.NON-NEOPLASTIC LUNG DISEASES  

The age group of the patients in non-neoplastic group ranged 
from 19 to 74 years with a mean of 50.80± 7.7 years in this 
study. Male to female ratio was 3.7:1. Shiner et al found 
the male to female ratio of 1:1 in non-neoplastic patients in 
their study.26  

In our study 4 cases were suspected to have tuberculosis, 
out of which 2 showed positivity in BAL (fig.3). Other 2 
negative cases were on therapeutic trial for tuberculosis and 
showed good response to the drugs. Baughman et al27 found 
a 50% sensitivity of BAL in the detection of the bacilli in 30 
AFB smear-negative tuberculosis patients.

Of the 4 suspected cases of tuberculosis, two cases underwent 
FOB. In one case there was caseous necrosis. The reason for 
this might be inability to hit the lesion during biopsy.  The 
sensitivity of BAL was better than biopsy which could be 
due to peripheral locations of the lesions which were better 
sampled by BAL and were inaccessible in biopsy.

The major value of bronchoscopy in these conditions is 
to obtain material for cytological and microbiological 
examination from patients who are unable to expectorate.  
Sometimes the procedure is done to rule out underlying 
lung malignancy and in patients who do not respond to 
empirical drug therapy.

Two cases were diagnosed as lung abscesses in our study 

and BAL cytology showed high neutrophil count (91.5%) 
in these cases.  Culture of the BAL specimens identified the 
causative organisms in both the patients.  Bronchial biopsy 
done in one of the patients showed necrosis only.

Our study suggests that combination of various 
cytohistological procedures results in a statistically 
significant increase in the diagnostic yield for various 
neoplastic and non-neoplastic diseases of the lungs.  BB, 
FOB and TTNA compliment each other in diagnosis and 
typing of various lung malignancies whereas BAL proved 
to be beneficial in detection of infectious diseases.  TTNA is 
also a valuable procedure especially when all the cytological 
techniques yield no positive findings. 

CONCLUSION

Thus a judicious combination of various cytohistotechniques 
i.e. BAL, BB, BW and FOB following FOB in the present 
study proved to be highly valuable in the diagnosis of various 
neoplastic and non-neoplastic lung diseases.  In a minor 
subset of patients, where all the other cytohistotechniques 
proved illusive, TTNA proved to be highly sensitive and 
beneficial technique in diagnosing lung cancers.
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