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Abstract 

Objective: The present study was done to evaluate the yield of bronchial wash in cases of lung cancer.  

Methods: This is a 3 year retrospective study which included 163 cases of lung cancer in whom bronchial wash cytology 

had been done.  

Results: The age range was from 34 to 88 years and Male: Female ratio was 5.5:1. The sensitivity of bronchial wash was 

found to be 24.5% and the false negative index was 32.5%. The sensitivity of endobronchial biopsy was 93.4%. Tumor 

typing into small cell carcinoma and non-small cell carcinoma could be done on cytology in 85% of cases positive on 

bronchial wash. Squamous cell carcinoma was the most common type. Interestingly one case was diagnosed as Adenoid 

cystic carcinoma which was later confirmed on biopsy.  

Conclusion: There is still disagreement as to the value and reliability of bronchial wash cytology in diagnosing lung 

cancer.  Bonchial wash cytology has low sensitivity for detecting lung cancer; however, it may be a useful diagnostic test in 

patients in whom endobronchial biopsy cannot be done. 

Keywords: Bronchial wash, Cytology, Lung cancer, Sensitivity. 

1. Introduction 

Lung cancer is the most frequently diagnosed 

cancer and also the leading cause of all cancer associated 

deaths in the world [1]. 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 [2]. 

The increase in the incidence of lung cancer follows the 

increasing adoption of smoking which is by far the biggest 

causal factor in lung cancer [3]. The relationship between 

cigarette smoking and lung cancer is complex, however, 

and individuals differ in their susceptibility to the 

carcinogenic effects of cigarette smoking and probably 

other environmental agents [4]. Lung cancer is also an 

occupational disease. The industrial agents reported to 

cause lung cancer include chloromethyl ether, mustard gas, 

polycyclic aromatic hydrocarbons, silica, cadmium and 

asbestos [4].
 

The best opportunity for long term survival and 

cure of lung cancer lies in early diagnosis and surgical 

resection [4].
 

Development in sampling techniques, in 

particular the advent of fiberoptic endoscopic techniques in 

1960s and more recent use of FNA for obtaining material 

have changed the practice of respiratory tract cytology. It 

must be emphasized that cytology is a method of choice in 

the diagnosis of radiologically detected lung lesions 

suspected of being malignant [4]. The cytological methods 

range from completely non-invasive methods (examination 

of spontaneously expectorated sputum) to those that are 

minimally invasive but still applicable to even severely ill 

patients (bronchial brushings & washings) [5]. Bronchial 

brushings and bronchial washings are directed toward 

mucosal and submucocal lesions.  
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Brushings attempts to dislodge cells from an 

ulcerated lesion or an abnormal mucosa and often provides 

larger amounts of tissues in an excellent state of 

preservation [5]. Cell yield in a BB is better than aspirate 

and washing. However, wash technique samples out the 

areas beyond the reach of brush and bronchial biopsies 

cannot be performed in more peripheral sites or in patients 

at risk of hemorrhage 

Among various bronchoscopic techniques, 

bronchial biopsy has the highest sensitivity for 

endobronchial malignant lesions [6]. Bronchoscopic 

washings, brushings may complement tissue biopsies in the 

diagnosis of lung lesions.  

The benefits of bronchial washing which provides 

the diagnostic yield for endoscopically visible tumor 

between 30-90%, is still controversial [7]. Though the 

diagnostic yield of washings may be small but the costs 

incurred by further investigation in case of negative test 

may be high. There have been many studies that support the 

role of bronchial washings in addition to endobronchial 

biopsies and brushings
 
[8,9], whereas other researchers 

have failed to show any benefits [10,11].
 

Thus, we conducted this study to evaluate the role 

of bronchial washing in diagnosing lung cancer. 

 

2. Material and Method 

This is a 3 year retrospective study conducted from 

August 2014 to July 2017 in the department of Pathology at 

Shri Ram Murti Smarak Institute of Medical Sciences, 

Bareilly to evaluate the efficacy of bronchial washings in 

diagnosing lung cancer. Records of 735 patients suspected 

of lung cancer were analysed and only 163 cases who were 

diagnosed with lung cancer on any of the tests including 

bronchial brush, bronchial wash, endobronchial biopsy or 

CT guided FNAC were included in the study. Bronchial 

wash had been done in all the patients included in the study. 

Bronchial washings were carried out by flushing the tumor 

with 20-40 ml of 0.9% normal saline. The aspirated fluid 

was collected in a bottle and transported to the laboratory 

for centrifugation and cytocentrifugation. The smears were 

finally stained by MGG and Papanicolaou stain.  

The well prepared, properly stained and well 

visualized smears with minimal obscuring elements were 

considered satisfactory. The results of the cytology were 

reported as: 

• Positive for malignancy 

• Negative for malignancy/ Benign 

• Suspicious of malignancy/ Atypical cells 

• Inadequate smears 

The smears which failed to reveal any 

morphological features to reliably distinguish benign from 

malignant specimens were labelled as suspicious of 

malignancy. An attempt was made to classify positive cases 

into squamous cell carcinoma, adenocarcinoma, small cell 

carcinoma or any other type
 
[12] wherever possible. Those 

cases where cytological distinction between squamous cell 

carcinoma and adenocarcinoma was not possible were 

classified under Non- small cell lung carcinoma and those 

where tumor typing could not be done at all were classified 

simply as positive.  

The sensitivities  for bronchial washing and 

endobronchial biopsy were calculated and results 

compared. Although suspicious cases are clinically 

important and warrant further investigations to exclude 

malignancy, they do not confirm cancer or indicate tumor 

type and therefore preclude patient treatment. Thus, we did 

not include them in positive category while calculating 

sensitivity.                                                                                                                                                                                                                                             

 

3. Results 

The study included 163 cases of lung cancer in 

whom bronchial wash cytology had been done. The age of 

the patients ranged from 34 to 88 years with a Male: 

Female ratio of 5.5:1. Peak age incidence was  found in 6 

decade followed by 5 decade. [Table 1] 

 

Table 1: Age and sex wise distribution of lung cancers 

Age (years) Males Females Total 
Percentage 

(%) 

31-40 10 02 12 7.4 

41-50 35 03 38 23.3 

51-60 40 10 50 30.7 

61-70 28 05 33 20.2 

>70 25 05 30 18.4 

Total 138 25 163 100 
 

The bronchial wash was positive in only 40 

(24.5%) cases and suspicious in 58 (35.6%) cases. [Table 2] 

Table 2: Broad categorization of lung lesions on 

Bronchial wash 

Category 
Number of 

cases 
Percentage 

Positive for malignancy 40 24.5 

Negative for malignancy 53 32.5 

Suspicious of 

malignancy/Atypical cells 

58 35.6 

Inadequate 12 7.4 

Total 163 100 
 

The sensitivity of bronchial wash was found to be 

24.5% and the false negative index was 32.5% (excluding 

the suspicious cases). Biopsy was done in 136 cases and 

was positive in 93.4% cases.  

Bronchial wash alone was positive in 6 (3.68%) 

cases. Out of these 6 cases biopsy could not be done in 5 

cases and in one case biopsy was done but negative. 

Out of the 40 cases which were positive on 

bronchial wash, tumor typing into specific categories of 

squamous cell carcinoma [Figure 1], adenocarcinoma 

[Figure 2] and small cell carcinoma could be done only in 
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15 cases. 19 cases were classified broadly as non small cell 

carcinoma whereas no typing at all could be done in 5 

cases. One case was diagnosed as Adenoid cystic 

carcinoma. [Table 3] 

Table 3: Elaborates the tumor typing done in positive 

cases on bronchial wash 

Tumor type 
Number of 

cases 
Percentage 

Squamous cell carcinoma 06 15 

Adenocarcinoma 05 12.5 

Small cell carcinoma 04 10 

Non-small cell carcinoma 19 47.5 

Adenoid cystic carcinoma 01 2.5 

Positive for malignancy 05 12.5 

Total 40 100 

 

Figure 1: Photomicrograph of bronchial wash smear 

showing squamous cell carcinoma (400x) 

 
 

Figure 2: Photomicrograph of cytological smear 

showing Adenocarcinoma (400x) 

 

 

4. Discussion 

The present study was conducted to evaluate the 

efficacy of bronchial wash in lung cancer patients. Lung 

cancer mortality remains a major health issue causing over 

a million deaths worldwide in 2000 according to WHO data 

[13]. Lung cancer has surpassed breast cancer as the leading 

cause of cancer death in women [13]. This has been related 

to increasing incidence of smoking in women. Histological 

or cytological confirmation is known to be associated with 

a higher rate of specific oncology treatment for lung cancer 

patients.  

The age of the patients ranged from 34 to 88 years 

with peak incidence in 6 decade which is similar to various 

other studies [14-18].
 
 The Male: Female ratio was 5.5:1, 

similar to that observed by Faludi et al, Raiza et al and 

Vigg et al [16,18,19]. This is due to high prevalence of 

smoking in men.  

There has been a controversy as to whether 

bronchial washing should be routinely used or not. Many 

studies like Rosell et al, Karahalli et al and Bodh et al did 

not find any significant increase in the yield when bronchial 

wash was added to the biopsy [20-22]. However, Lam et al,  

Mak et al, Jones et al, Dobler et al and  Stringfeild et al 

have suggested that bronchial biopsy, brush and wash 

should be performed together to obtain maximum 

diagnostic yield [8, 23-26]. We got yield of only one extra 

case in patients in whom biopsy has also been done. 

However, bronchial wash helped to diagnose 5 out of 27 i.e. 

18.5% of cases in whom biopsy could not be done. Thus, 

stressing the role of bronchial wash in patients in whom 

biopsy cannot be done.  

Liwsrisakun et al have observed that though 

beneficial, performing bronchial wash in all the patients 

may not be cost effective [27]. Mak et al and Jones et al 

have suggested the idea of holding wash specimens for 

processing until a time when endobronchial biopsy or brush 

results were negative in suspected cases of lung cancer 

[23,24]. This opinion is supported by our study also. 

We found the sensitivity of bronchial wash to be 

only 24.5%. A wide range of sensitivities have been 

reported by different authors: Karahalli et al (31.6%), Bodh 

et al (36.8%), Mak et al (52%), Dobler et al (38%) and 

Rawat et al (47.7%) [21-23,25,28]. Chaudhary et al and 

Govert et al have reported higher values of 84.8%, 88.89% 

and 75.4% respectively [9,29]. Chaudhary et al found 

bronchial wash to give higher yield than biopsy [9]. The 

variable yields are due to variabilities in technique used, pre 

and post biopsy wash specimens, variable approach towards 

suspicious cases and biopsies done in variable number of 

cases. Several factors have been suggested to affect the 

diagnostic yield of bronchial washing like tumor size and 

distance of the tumor from the carina or hilum [30]. 

Liwsrisakun et al reported that tumors on top with necrotic 

debris and tumors with active bleeding might be positive or 

negative predictors of bronchial washings [27]. We have 

reported 93.4% sensitivity for biopsy. Sensitivities ranging 

from 71.6% to 97% have been reported by various authors 

[8,15, 20, 23-25, 29,31-33] for endobronchial biopsy. This 

may be due to different policies about number of samples 

taken and endobronchial or submucosal lesion types 

included in different studies. 
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We found false negative index for bronchial wash 

to be 32.5% which is similar to Rao et al who have reported 

31.03% false negative results on cytology [34]. The reason 

for missing the lesions on cytology could be due to several 

factors like secondary inflammation, non- representative 

material, hemorrhage, suboptimal cell yield etc. 

Tumor typing into broad categories like small cell 

and non-small cell lung carcinoma could be done in 85% 

cases positive on bronchial wash.  But only 37.5% cases 

could be typed into specific categories of adenocarcinoma, 

squamous cell carcinoma or small cell carcinoma which is 

now a days considered mandatory for recommending 

optimal chemotherapy regimen [35]. Problems in tumor 

typing have also been faced by several other authors [18, 

27,35]. Jones et al could type 94% cases on cytology into 

small cell and non small cell carcinoma [24]. Lam et al 

observed cell typing accuracy to be 92% for epidermoid 

carcinoma, 87% for small cell carcinoma and 83% for 

adenocarcinoma [8]. Truong et al observed cytological 

typing of squamous cell carcinoma and small cell 

carcinoma to be highly accurate [36]. Lamb and Corrin 

have suggested that in some cases cytological features as 

opposed to tissue patterns might be of more value [24]. The 

difficulties in specifying the tumor on cytology can be due 

to lack of cell groups, keratinisation, mucus production and 

scant cellular material.  

We reported one case of Adenoid cystic carcinoma 

and its diagnosis could be correctly made on cytology also. 

Primary adenoid cystic carcinoma of lung arising from 

bronchial glands is a rare disease accounting for only 0.04-

0.2% of all primary lung tumors [37].  There have been few 

cases reported on cytology [38].
 

 

5. Conclusion 

• Bonchial wash cytology has low sensitivity for detecting 

lung cancer; however, it may be a useful diagnostic test 

in patients in whom endobronchial biopsy cannot be 

done. 

• Tumor typing is poor on bronchial wash cytology thus 

requiring further tests for specific tumor therapy to be 

given.  
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