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Cyto-Histological Evaluation of Bronchial Brushing, Bronchial Washing 
and Bronchial Biopsy in Lung Tumours: A Prospective Study From 

Tertiary Care Centre in Southern Rajasthan.

Introduction
Lung cancer or bronchogenic carcinoma, is a malignant 
lung tumour characterized by uncontrolled cell proliferation 
in lung tissue. It is the most frequently diagnosed cancer 
currently and also the leading cause of the cancer related 
deaths across the world. [1, 2] Lung cancer was considered to 
be a rare entity in the beginning of 20th century but in past 
few years it has reached to almost epidemic proportions.

Cancer of the lung most often occurs between 40 to 70 years 
of age with only 2% cases occurring before 40 years of age. 
[3] It is the commonest cause of death from cancer in males 
and the incidence is increasing dramatically in women also. 
The incidence of lung cancer is increasing globally and it 
has become the leading cause of death in most countries. 
The increasing incidence has been attributed to increase in 
smoking habit, changing life style, increased environmental 
pollution and availability of modern diagnostic modalities 
to detect lung cancer. [4,5] In India, lung cancer constitutes 
6.9 per cent of all new cancer cases and 9.3 percent of all 
cancer related deaths in both sexes. [6]

Lung cancer is a highly lethal disease because majority of 
the patients are diagnosed in advanced stage when it has 

become incurable. On the other hand, clinical outcome 
is significantly better in patients who are diagnosed at 
earlier stages when cancer is still confined within the 
lungs. Therefore, early diagnosis remains a key factor for 
favourable outcome. Traditionally diagnosis of lung cancer 
was based on findings of clinical examination and chest 
X-ray only. But over the years availability of bronchoscopy, 
newer radiological tools such as ultrasonography, CT scan 
and MRI and cytological and histological methods have 
revolutionized the diagnostic approach.

The introduction of flexible fiberoptic bronchofibroscope 
has significantly improved the diagnostic approach for 
lung cancer. The sampling techniques performed at 
flexible bronchoscopy for cytopathological examination 
of lung cancer include bronchial washing (BW), 
bronchoalveolar lavage (BAL) and bronchial brushing 
specimens while endobronchial forceps biopsy (EBB) and 
transbronchial forceps biopsy (TBB) can also be obtained 
for histopathological diagnosis. [7,8] Bronchial biopsy along 
with immunohistochemistry form a gold standard for 
diagnosis of lung tumours but it is an invasive procedure 
and more expertise is required, while bronchial brushing 
& washing are comparatively simple and easy to perform. 
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ABSTRACT
Background: Lung cancer is the most frequently diagnosed major cancer in the world with a high mortality rate because most of the cases 
are diagnosed in advanced stage therefore early diagnosis of lung cancer is crucial in management. Examination of specimens obtained 
through flexible fiberoptic bronchoscope is an important and often the initial diagnostic technique performed in patients with suspected 
lung carcinoma. A study on cyto histological evaluation of bronchoscopic procedure samples was carried out to find out the efficacy of the 
procedures in lung tumours in southern Rajasthan.

Methods: Bronchoscopy was performed in total 100 patients with clinico- radiological suspicion of lung cancer. Bronchial brushing, 
washing and biopsy were taken wherever possible. Cytology and biopsy samples processed and slides prepared for examination.

Result: Overall sensitivity and specificity of bronchial brushing was 85.3% and 56.25% while for wash/BAL (bronchoalveolar lavage) the 
values were 78.34% and 59.26% respectively. Bronchial brushing had higher sensitivity for central as well as peripheral tumours while 
wash/BAL had higher sensitivity as well as specificity for peripheral tumours.

Conclusion: Bronchial brushing and wash/BAL has excellent sensitivity and good specificity and yields almost same information as 
biopsy. But regarding histological typing of lesions, biopsy is more effective than cytological study. Therefore, all these techniques may 
be used concurrently to diagnose the lung tumours.
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Therefore, cytological assessment of specimens of the 
respiratory tract using flexible FOB is the most commonly 
used technique for the diagnosis of lung cancer. Both 
bronchial washing and brushing used concurrently are 
effective in the diagnosis of neoplastic lesions of lung. 
These tend to preserve both the cells and their architectural 
arrangement. This technique can be used in conjunction 
with radiological and histological findings to give 100% 
accuracy in the diagnosis of lung cancer. 

Materials And Methods
This prospective analytic study was carried out in the 
department of Pathology, RNT medical college, Udaipur, 
Rajasthan on the Bronchoscopic procedures samples, 
received from clinico-radiologically highly suspicious 
patients of lung cancer attending the TB Hospital, Bari. 
The study was conducted after approval from Institutional 
Ethics Committee. Video bronchoscopy was performed in 
the department of Respiratory diseases and Tuberculosis. 
An informed consent was taken from the patients. Patient’s 
demographic profile, smoking habits, clinical history, 
physical findings, chest x-ray, CT thorax and bronchoscopic 
finding if done were recorded from bed headed tickets and 
personal interview. Patient’s routine blood investigations 
were also recorded.

The samples were received in the department of pathology 
as already prepared air dried brushing smears; 20-30 ml 
of bronchial washing fluid and bronchial biopsy in 10% 
formalin. The washing fluid was centrifuged for five 
minutes at a rate of 1500 revolutions per minute and 
prepared into air-dried smears. The smears of brushing 
as well as washing were stained with May-Grunwald 
Giemsa. The biopsy tissues were processed as per standard 
procedure, 4-5µm thick sections were cut on microtome 
and stained by hematoxylin and eosin stain.

Result
Bronchoscopy and its allied procedures such as Bronchial 
brushing, Bronchial washing and Bronchial biopsy were 
carried out in 100 patients out of which 78 patients were 
diagnosed as having malignancy. Age of the patients 
ranged from 20-89 years with a mean of 59.4 years. 
Highest incidence of lung carcinoma was found between 
61-70 years comprising 36% (28) of total cases. Majority 
of the patients were male with a male female ratio of 12:1. 
62 patients were smoker and 16 were non smoker giving 
a smoker: non smoker ratio of 3.88:1. Right lung was 
involved in 63% of cases while in 37% cases Left lung 
was involved with middle lobe being most commonly 
involved. Squamous cell carcinoma was most common 
histological type (Figure 1) found in 50% of cases followed 
by Adenocarcinoma (Figure 2) in 28% cases and Small cell 
carcinoma (Figure 3) in 19.4% cases (Table 1). Tumour 
was central in 56 cases (72%) while in 22 cases (28%) it 
was peripheral in location. 

Morphological categorization of the cases by different 
techniques is shown in Table 2. All cases of lung carcinoma 
were categorized in to specific histological types by biopsy 
except 2 cases which showed normal histology on biopsy 
but diagnosed as squamous cell carcinoma by brushing 
and washing/BAL. Four cases labeled as non small cell 
carcinoma by brushing were found to be squamous cell 
carcinoma on biopsy. Out of 21 cases labeled as non small 
cell carcinoma on wash/BAL 14 cases were squamous cell 
carcinoma and 5 cases were adenocarcinoma on biopsy.

Overall sensitivity and specificity of bronchial brushing 
was 85.3% and 56.25% while for wash/BAL the values 
were 78.34% and 59.26% respectively (Table 3). Bronchial 
brushing had higher sensitivity for central as well as 
peripheral tumours while wash/BAL had higher sensitivity 
as well as specificity for peripheral tumours (Table 4).

Table 1: Distribution of lung carcinoma according to Histological types.
Histological Type No of cases Percentage

Squamous cell carcinoma 39 50%
Adenocarcinoma 22 28%

Small cell carcinoma 15 19.4%
Large cell carcinoma 1 1.3%

Sarcoma 1 1.3%
Total 78

Table 2: Categorization of all cases by different techniques.
Types Brushing Washing/BAL Biopsy

Non small cell carcinoma 4 21 -
Squamous cell carcinoma 12 15 29
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Types Brushing Washing/BAL Biopsy
Adenocarcinoma 14 14 17

Large cell carcinoma 1 1 -
Small cell carcinoma 11 12 13

Sarcoma - - 1
Non malignant 19 37 27

Total 61 100 87

Table 3: Statistical evaluation of Brushing and Washing/BAL.
Indices Brushing Washing/BAL

True positive 29 47
False positive 7 11
True negative 9 16
False negative 5 13

Sensitivity 85.3% 78.34%
Specificity 56.25% 59.26%

Table 4: Comparison of indices for central and peripheral lung tumours

Indices
Central Peripheral

Brushing Washing/BAL Brushing Washing/BAL
True positive 21 35 8 12
False positive 2 7 5 4
True negative 3 6 6 10
False negative 4 11 1 2

Sensitivity 84% 76.1% 88.89% 85.72%
Specificity 60% 46.16% 54.55% 71.43%

Discussion
Lung cancer is currently the most frequently diagnosed 
major cancer in the world and the most common cause of 
cancer mortality worldwide. [9] Previously bronchogenic 
carcinoma was considered to be infrequent in India, but 
in the recent past a trend of increase in its incidence has 
been noticed.[10] Being a highly lethal disease lung cancer 
should be diagnosed at earliest possible stage before the 
lesion has reached the stage of a visible and palpable 
tumour. For early diagnosis different modalities are 
available but bronchoscopy is perhaps the most valuable 
tool for diagnosis of lung cancer. Cytological assessment 
of specimens of the respiratory tract is an important and 
often the initial diagnostic technique carried out in a patient 
with suspected malignant lung lesion.[11] Among various 
bronchoscopic techniques, bronchial biopsy has the highest 
sensitivity for endobronchial malignant lesions.[12] Bronchial 
biopsy has also been used as the gold standard diagnostic 
test to assess the efficacy of other cytologic techniques.[13] 
Better diagnostic yield is often obtained when cytologic 
techniques are used together with bronchial biopsy.[14]

This study was carried out with the objective to assess the 
efficacy of bronchial brushing and washing in comparison 
with bronchial biopsy in central and peripheral lung tumours. 
Bronchoscopy was carried out on 100 patients out of which 
78 (78%) cases were confirmed as having lung cancer by 
bronchial biopsy. Squamous cell carcinoma was the most 
common type of lung cancer followed by adenocarcinoma 
and small cell carcinoma. These observations are in 
corroboration with findings of Navneet Singh et al [15] 
and Dhanalaxmi et al [16] but differ from Bhat N et al [17] 
and Ruchee Khandelwal et al [18] who reported squamous 
cell carcinoma as the most common type followed by 
small cell carcinoma and adenocarcinoma. Over last few 
years there has been a shift of histological type of lung 
carcinoma towards adenocarcinoma worldwide.[19] Our 
study is at variance to western literature where incidence of 
adenocarcinoma has surpassed squamous cell carcinoma 
[20] and its incidence is increasing rapidly all over the world. 
Studies in India by Prabhat Singh et al [21] and Raj SM et 
al [22] also reported adenocarcinoma as the most common 
histological type.
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There is wide variability in results of different studies 
regarding efficacy of different techniques. Some authors 
reported higher sensitivity and specificity of bronchial 
brushing while others have observed higher values for 
bronchial wash/BAL. Results are affected by several factors 
such as technique and expertise of the pulmonologist doing 
bronchoscopy, type of instruments being used, technique 
for retrieval and processing of cytological specimen 
and experience of reporting cytopathologist. In present 
study we observed sensitivity of bronchial brushing 
and washing/BAL 85.3% and 78.34% with specificity 
56.25% and 59.26% respectively which is similar to the 
results by Shagufta TM et al [23] who reported sensitivity 
of 82.1% and 74.5% with higher specificity of 72.7% and 
62.5% respectively. Studies by M Ahmad et al [24] and D 
Raiza et al [25] show sensitivity of 80.5% and 80.5% for 
brushing and wash/BAL combined, with higher specificity 
of 96.6% and 92.85% while Dhanalaxmi et al [16] observed 
higher sensitivity of 90.9% and specificity of 68.97% 
which is close to the current study. For centrally located 
tumours we found sensitivity and specificity for bronchial 
brushing of 84% and 60% while for wash/BAL 76.1% 
and 46.16% respectively while in peripheral tumours the 
recorded values for brushing were 88.89% and 54.55% 
while for wash/BAL the values were 85.72% and 71.43% 
respectively. Sensitivity and specificity are affected by the 
number of false positive and false negative results in any 
study. False positive results can be due to misinterpretation 
of the smears by the cytologist due to cellular changes in 
chronic inflammatory disorders such as chronic pneumonia 
(atypical histiocytes), tuberculosis (epitheloid cells), 
pneumonitis (misinterpretation of cuboidal alveolar cells as 
small cell carcinoma), squamous metaplasia and alveolar 
cell polymorphism in lung fibrosis. On the other hand, false 
negative results can be due to superadded inflammation 
and non representative material or hypocellular aspirates 
in some cases.

Conclusion
Thus after analyzing the results of the present study it 
was concluded that bronchial brushing and wash/BAL has 
excellent sensitivity and fairly good specificity. It yields 
almost same information as biopsy and is particularly 
useful in patients with evidence of obstruction or risk of 
haemorrhage. It is quite safe and economical. But regarding 
histological typing of lesions, biopsy is more effective than 
cytological study. Therefore, all these techniques may be 
used concurrently to diagnose the lung tumours.
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