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ABSTRACT

Introducti on: Lung cancer is one of the leading cause of death in western countries and is the second most common 
malignancy in Nepal. Fiberopti c bronchoscopy has an excellent result in diagnosis of lung cancer when combined with 
brushing cytology & biopsy. This prospecti ve study was conducted at Tribhuvan University Teaching Hospital over the 
period of one year  with the  aim to correlate  brushing cytology with biopsy in  diagnosis of bronchoscopically visible 
lung cancer.

Method: A total of 62 cases were included in this study on whom bronchoscopy was performed in endoscopy unit. 
Bronchial brushing, biopsy specimens were collected & processed accordingly.

Results: Out of 62 cases, 53 were found to be malignant and 9 were infl ammatory lesions. Thus, cytohistological 
correlati on was done in 53 malignant cases. There were 38 male and 15 were female with a mean age of 54 years. The 
male:female rati o was 2.5:1.

The most common type of carcinoma was squamous cell carcinoma (64.2%), followed by

adenocarcinoma (18.8%), small cell carcinoma(13.2%), large cell carcinoma (1.9%), carcinoid tumor(1.9%). Sensiti vity of 
the bronchial brushing was 94.6% while that of biopsy was 91.3%.

Conclusion: Bronchial brushing cytology has bett er detecti on rate than biopsy in this study. However combinati on of 
these modaliti es gives higher detecti on rate for bronchoscopically visible tumor. Therefore, bronchial brush cytology 
should be performed whenever possible in all suspected cases of lung cancer.
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INTRODUCTION

Lung cancer is the second most common malignancy aft er 
gastric malignancy in  developing countries like Nepal and 
is the most common malignancy in developed countries.1 
In records the incidence in Nepal has increased from 
5.3% in 1989 to 7.3 % in 1992 to 17.5% in 1996.1 The 
increasing incidence could be due to increase in smoking 

habit, change in life styles of the people, increased 
environmental polluti on, and at the same ti me, due to 
availability of diff erent modern diagnosti c modaliti es 
to detect lung cancer e.g. bronchoscopy, biopsy brush 
cytology, sputum cytology, transbronchial lung biopsy, 
CT scan, MRI, and increase awareness of people about 
the alarming disease.2 There are diff erent techniques 
for detecti on of lung cancers. Each is important but not 
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suffi  cient on its own. Bronchoscopy is a process of direct 
visualizati on of the tracheobronchial tree. With the 
development of fl exible bronchoscope this has become 
an outpati ent procedure. The bronchoscopist is able to 
identi fy not only the endobronchial lesions in pati ents 
with endobronchial  pathology, samples from airway 
lesions can be collected by several methods like bronchial 
brushing , aspirati on, bronchial biopsies, transbronchial 
lung biopsies, transbronchial needle aspirati on and hence 
defi ne the pathology with much more accuracy.3

Bronchoscopy, followed by brushing and biopsy, in 
clinically and radiologically suspected cases, is the main 
diagnosti c procedure in our contest.4 Brushing cytology is 
considered as an eff ecti ve tool to diagnose this conditi on 
as it covers wider area (2 cm) compared to less than 5 mm 
by forceps & it is easy to obtain brushing cytology sample 
when biopsy is diffi  cult in certain anatomical locati on of 
the lesions.3 It is a highly sensiti ve procedure because the 
specimen is directly obtained from the lesion & without 
contaminati on from saliva or nasopharyngeal secreti on.5 

Bronchoscopy has got a diagnosti c yield of more than 90% 
when combined with brushing cytology & biopsy.6                    

METHOD

The study was carried out prospecti vely at the Department 
of Pathology & Endoscopic unit, Tribhuvan University 
Teaching Hospital, Maharajganj (TUTH)  over the period 
of one year. All the cases, clinically & radiologically 
suspected of lung cancer, undergoing bronchoscopy , in 
which both brush cytology and bronchial biopsy done, 
were included in this study. Peripheral lung cases, where 
biopsies & brushings are obtained by other means, e.g.  
TBLB (transbronchial lung biopsy), ultrasound guided or 
CT guided fi ne needle aspirati on cytology were excluded 
from this study.

Bronchoscopy was performed with fl exible bronchoscope 
(Olympus type 10) in endoscopy department. Pati ents with 
normal bronchoscopic fi ndings were excluded from study 
at this stage. Brushing cytology specimens were collected. 
The brush along with adhered cells was smeared on glass 
slides & fi xed immediately in 95% propanolol and stained 
with Papaniculaou stain aft er fi xati on.Bronchial biopsy 
specimens were collected. The specimens were fi xed with 
10% formal saline for 1 day & processed in automated 
ti ssue processor and secti ons were prepared and stained 
with haematoxylin & eosin stain. 

RESULTS

A total of 62 cases  met the criteria for selecti on whose 
bronchoscopic biopsies ,brushing specimens were 
collected over the period of 1 year. Out of  62 cases, 
of which 53 were  found to be malignant. Remaining 9 
cases were infl ammatory lesions, thus, cytohistological 
correlati on was conducted only in 53 malignant cases.
The most common was the squamous cell carcinoma 
(64.2%), followed by adenocarcinoma (18.8%), small cell 
carcinoma(13.2%), carcinoid tumor(1.9%) & large cell 
carcinoma (1.9%). 

There were 38 male & 15 female  with male to female 
rati o 2.5.  The average age of the  cases ranged from 38 
years to 78 years, the mean age being 54 years. Diff ernet 
types of bronchogenic carcinomas diagnosed by brush 
cytology are tabulated (Table 1) .

Biopsies alone could detect 90.6% of all the cases. Among 
them, squamous cell carcinoma comprised 64.1%, 
adenocarcinoma 13.2%, & small cell carcinoma 13.2%. 
It could not detect adenocarcinoma (5.6%) carcinoid 
tumor(1.9%) & large cell carcinoma(1.9%). Both revealed 
only necroti c ti ssue in biopsies. 

Correlati on of bronchial brushing cytology and biopsy 

Both bronchial biopsy and brushing cytology were positi ve 
for malignancy in 47cases. Only brushing cytology was 
positi ve for malignancy in 4 cases. Only biopsy was positi ve 
in 2 cases. Out of 34 cases of squamous cell carcinoma, 32 
cases were detected both by biopsies &  brushing cytology   
&  were well correlated . In 2 cases it was diagnosed only 
by biopsy  while brushing cytology were negati ve for 
malignancy. Out of 10 cases of adenocarcinima, 7 were 
detected by both biopsy as well as brushing cytology. 
However, 3 cases of adenocarcinomas were detected by 
brushing cytology & biopsy was negati ve for malignancy. 
All cases of small cell carcinoma was detected by both 
biopsy as well as brushing cytology and all were well 
correlated. Each case of carcinoid tumor & large cell 
carcinoma were detected  by brushing cytology & biopsies 
were negati ve for malignancy for both of them.

The sensiti vity of the procedure of bronchial brushing 
was 94.6% and that of bronchial biopsy was 91.3%. When 
both biopsy & brush cytology were combined, they could 
diagnose all 53 malignant cases.
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DISCUSSION

Lung cancer is the second most common malignancy aft er 
gastric malignancy in Nepal.1 The increase number of 
lung cancer deaths is mainly because it is detected at a 
late stage.4 Timely detecti on of the disease plays a pivotal 
role in the management & for the  long term survival of 
the pati ents. Bronchial brushing cytology is considered 
as an eff ecti ve diagnosti c tool for this conditi on. Though 
it is inferior to bronchial biopsy in histological typing, it 
is quite safe, less invasive, economical & provide quick 
results as compared to bronchial biopsy.7,8 It is highly 
sensiti ve & specifi c procedure as specimen is directly 
obtained from the lesion without contaminati on of 
saliva or nasopharyngeal secreti on. Bronchoscopy has a 
diagnosti c yield of more than 90% when combined with 
bronchial cytology and biopsy.6,8 

In this study, the most common tumor was squamous 
cell carcinoma   64.2%, followed by adenocarcinoma 
18.8%, small cell carcinoma 13.2%, large cell carcinoma 
1.9% carcinoid tumor 1.9% In 46 cases, brushing cytology 
were well correlated with biopsy which was taken as a 
gold standard. There were no cytologically false positi ve 
cases. This tallies with the study conducted by Sayami G 
et al, according to which squamous cell carcinoma was 
the most common one comprising  64.3% , followed by 
adenocarcinoma17.4%, small cell carcinoma 15.4%, large 
cell carcinoma 2% carcinoid tumor 0.2%, bronchioalveolar 
carcinoma 0.2% and muco epidermoid carcinoma 0.2%(9).

Brushing had an excellent detecti on rate for all the tumor 
types in this study. It detected 94.1% of squamous cell 
carcinoma,100% of adenocarcinoma, 100% of small cell 
carcinoma, carcinoid and large cell carcinoma. While 
biopsy had bett er detecti on rate in case of squamous 
cell carcinoma (100%) and small cell carcinoma but had 
low detecti on rate in other types of lung cancers, such 
as of adenocarcinoma,  and could not detect both large 
cell carcinoma as well as carcinoid tumor.  Both the 
cases showed  necroti c ti ssue on histological secti ons  as 
biopsies were taken from superfi cial necroti c slough and 
could not be repeated due to bleeding. Also in peripheraly 
located tumor, the biopsies were diffi  cult to obtain as 
tumors were diffi  cult to access.

 Detecti on rate of the brushing cytology was 94.2% versus 
92.4% by biopsy.  It is because brushing covers the wide 
area than biopsy and a signifi cant amount of material can 
be obtained. This fi nding tallies with the study done in 
TUTH, according to which brushing cytology had bett er 
detecti on rate than biopsies due to several technical 
diffi  culti es e.g. stenosis, bleeding, peripheral locati on of 
tumor, etc.4

M Matsuda et al observed that bronchial brushing 
had bett er detecti on rate (90.3%) than biopsy(64.8%) . 
Combinati on of both modaliti es yielded highest incidence 

Table no. 1:  Diff erent types of  bronchogenic carcinoma

Histological types of 
carcinomas

Number of cases (%)

Squamous cell carcinoma 34(64.2%)
Adenocarcinoma 10(18.8%)
Small cell carcinoma 07(13.2%)
Large cell carcinoma 01(1.9%)
Carcinoid tumor 01(1.9%)
Total 53(100%

Table no.2: Types of carcinomas diagnosed by  bronchial 
brush cytology

Histological types of  
carcinomas

Number Percentage

Squamous cell 
carcinoma

32 60.3%

Adenocarcinoma 10 18.8%
Small cell carcinoma 07 13.2%
Carcinoid tumor 01 1.8%
Large cell carcinoma 01 1.8%
Negati ve for 
malignancy

02 3.7%

Total 53 100%
Table no.3: Types of carcinomas diagnosed by bronchial  
biopsy

Histological types of 
carcinomas

Number Percentage

Squamous cell 
carcinoma

34 64.1%

Adenocarcinoma 07 13.2%
Small cell carcinoma 07 13.2%
Carcinoid tumor 0 0%
Large cell carcinoma 0 0%
Negati ve for malignancy 5 9.5%
Total 53 100%

Table no. 4: Comparison of bronchial brush cytology with 
biopsy

Biopsy 
positi ve

Biopsy 
negati ve

Total

Brushing positi ve 46 5 51
Brushing negati ve 2 0 2
Total 48 5 53
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of positi ve diagnosis( 93.7%), which very well correlates 
with our results.10 According tothe study done by Ashok K 
et al, brushing had bett er detecti on rate than biopsy 72% 
versus 69%.11

However in many studies biopsy had a bett er detecti on 
rate. In one study done in Nepal Medical college, lung 
cancer detecti on rate of bronchial biopsy was 92.2%, while 
brushing could detect only 65.2% of the cases.12 Similarly 
another study conducted by KA Gaber et al, biopsy had 
a bett er detecti on rate than brushing cytology ie.79.4% 
versus 74.5%.13 which is also comparable to the study 
conducted  by Saita et al  which showed  higher sensiti vity 
of bronchial brushing( 85.5%) than the biopsy.14

CONCLUSION

Lung cancer is one of the major causes of morbidity & 
mortality in developing countries. Bronchial brushing 
cytology is an inexpensive, eff ecti ve diagnosti c tool in 
detecti on of lung cancer and it can diagnose lung cancers 
where bronchoscopic biopsy is technically not feasible 
or not interpretable. It is highly sensiti ve procedure. It 
has insignifi cant false positi ve or negati ve results, so 
at advanced stage it can be the only important & ti me 
saving preoperati ve diagnosti c tool in our contest .It had 
bett er detecti on rate than biopsy. However combinati on 
of these modaliti es gives higher detecti on rate for 
bronchoscopically visible tumor.
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