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ABSTRACT   

Background: Due to new therapeutic options in thoracic oncology, the pathological diagnosis of bronchial carcinoma has become 

more challenging. The majority of bronchial cancer is diagnosed from small biopsy specimens and the diagnosis are often based 

on cytological methods. Aims: In this study, we evaluated bronchoalveolar lavage specimens of 333 patients in order to determine 

the diagnostic reliability of bronchoalveolar lavage cytology by correlating them with bronchial biopsies performed in our 

hospital. Material and methods: In our center, bronchial lavage/bronchoalveolar lavage (BL/BAL) specimens are obtained and 
subsequently processed. Sensitivity, specificity, as well as accuracy of cytological tumor typing were determined using 

histopathology of tissue biopsy (TB) as gold standard. Results: Three hundred and thirty three BAL samples were studied. Forty 

six cases were available for bronchial biopsy comparison, out of which forty two were malignant and four were benign lesions.  

The sensitivity and specificity of cytology were 88.57% and 90.90%, respectively. Sub classification of lung carcinoma into small 

cell carcinoma, squamous cell carcinoma and adenocarcinoma was possible in 100%, 88.8% and 76.4% cases respectively. 

Conclusions: Cytology is a reliable diagnostic tool in the diagnosis of lung malignancies. Subsequent sub classification of the 

tumour by cytology was possible in more than 88% of cases. 
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INTRODUCTION 

Bronchoalveolar lavage (BAL) explores large areas of the 

alveolar compartment providing cells as well as non-cellular 

constituents from the lower respiratory tract. It opens a 
window to the lung. Alterations in BAL fluid and cells 

reflect pathological changes in the lung parenchyma. With 

the introduction of flexible fiber-optic bronchoscope around 

1970, various bronchopulmonary lesions, otherwise 

unreachable with rigid body bronchoscope, became more 

easily accessible [1]. With this instrument the techniques 

like bronchial brushings (BB), BAL) and transbronchial 

needle aspiration (TBNA) became popular tools for 

obtaining diagnostic cytological material from various sites 

of the tracheo-bronchial passage [2].  

Today, these cytological procedures constitute the most 

useful and least expensive investigative tools available for 

the detection of pulmonary diseases, especially lung cancer. 
Respiratory tract cytology is well established throughout the 

world as a vital diagnostic procedure in the evaluation of 

any patient with suspected lung malignancy. Our aim was to 

study and compare the efficacy of this very popular 

cytological technique in diagnosing carcinoma of lung by 

correlating them with histopathological diagnosis by 

bronchial biopsy. 

 

MATERIALS AND METHODS 

The study was conducted at a tertiary care hospital, in 

Eastern India. From 1st June 2013 until 30th March 2015, a 

total of 333 BAL specimens from tracheo-bronchial lesions 
were collected. The samples were obtained by flexible fiber-

optic bronchoscopy done by the pulmonologist. BAL 

samples were received as 20ml aliquots of normal saline in 

sterile vials. Samples were centrifuged and prepared into air-

dried and wet-fixed smears. The air dried smears were 

stained with May-Grunewald Geimsa and the wet fixed 

slides with Papanicolaou and Hematoxylin & Eosin stains. 

Bronchial biopsies were received in 10% formalin. 
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Statistical Analysis 

All data were analyzed using the Statistical Program for the 
Social Science version 17.0 (SPSS Inc., Chicago, Illinois). 

Computed statistics included medians and ranges for 

continuous variables, and frequencies and percentage 

frequencies for categorical variables. Sensitivity, specificity, 

positive predictive value and negative predictive value of 

bronchial cytology were calculated according to the 

literature [3]. 

RESULTS 

In our study group (n=333), 42 cases (12.6%) were found to 
be positive for primary carcinomas of lung. Patient 

demographics was between 51-70 years old (38 males and 4 

females), with the most number of cases between the ages 

61-70 years of age [Table 1]. 

Table 1:  Age and sex distribution of carcinomas on Bronchoalvedolar Lavage [N=42] 

 

 

 

 

 

 

 

The study shows the spectrum of bronchopulmonary 

cytologic diagnoses with follow-up biopsies [n=42]. An 

overall male preponderance was seen, male to female ratio 

[9.5:1].Squamous cell carcinoma (SCC) had the largest 

morphological group [n=18/42, 42.8%;],followed by 

adenocarcinoma (AC) [n= 17/42.4%]. Cytologically, 2 cases 

[4.7%] could be categorized as poorly differentiated Non 

small cell carcinoma (NSCLC) [Table 2]. The study also 

shows the diagnostic positivity of BAL, in terms of true 

positive, true negative, false positive and false negative 

cases. Cases which did not have concurrent biopsies were 

not included in this study [Table 3]. 

Table 2: Distribution of carcinomas according to cytomorphology [n=42] 

Cytomorphological Diagnosis Total  Male(%) Female(%) 

Squamous Cell Carcinoma(SCC)   18   18(100%)   00 

Adenocarcinoma(AC) 17 14(82.4%) 03(17.6%) 

Small Cell Carcinoma (SCLC) 05 04(80%)  01(20%) 

Poorly Differentiated Non small cell 
Carcinoma(NSCLC) 

02 02(100%) 00 

 42   38(90.5%)   04(9.5%) 

 

Table 3: Diagnostic positivity of Bronchoalvedolar Lavage in carcinoma lung 

Procedure Total Cases Case compared 

with biopsy 

TP TN FP FN 

BAL  333 46 31 10 1 4 

TP=True Positive, TN= True Negative, FP= False Positive, FN=False Negative 

Assessment of Accuracy of Cytologic Tumor Typing 

Cytologic typing of SCC, AC, and Small Cell Carcinoma 

(SCLC) was confirmed by histology in 72.2% (13/18), 

82.3% (14/17) and 80% (4/5), respectively. In one case, 

biopsy was negative(a false positive by cytology).There 

were 4 [11.11%]false negative by cytology. 2/42 cases 

(4.76%) were cytologically diagnosed as NSCLC. By 
histology, these cases were subclassified as AC (1 case), and 

SCC (1 case). There were 10 true negative cases.    

 

 

 

 

Age Group( Years) Total Male (%) Female (%) 

31 – 40 01 00 01(100%) 

41 – 50 05 04(80%) 01(20%) 

51 – 60 16 14 (87.5%) 02(12.5%) 

61 – 70 15 15(100%) 00 

71 – 80 05 05(100%) 00 

81 – 90 00 00 00 

Total 42 38(90.5%) 4(9.5%) 



Int J Med Health Sci. April 2017,Vol-6;Issue-2 121 

 

Table 4:  Parameters of accuracy of Bronchoalvedolar Lavage in Neoplastic lesions of lung 

S. No Parameters Results 

1 Sensitivity 88.57% 

2 Specificity 90.90% 

3 False positivity 9.00% 

4 False negativity 11.42% 

5 Positive predictive Value 96.87% 

6 Negative predictive Value 71.42% 

7 Accuracy 89.13% 

 

DISCUSSION 

Lung cancer is the most common malignant disease 
worldwide. It is the leading cause of cancer deaths in 

developed countries and is also rising at alarming rates in 

developing countries [4, 5]. It accounts for 13 per cent of all 

new cancer cases and 19 per cent of cancer related deaths 

worldwide [6].  There were 1.8 million new lung cancer 

cases estimated to occur in 2012 [7]. In India, lung cancer 

constitutes 6.9 per cent of all new cancer cases and 9.3 per 

cent of all cancer related deaths in both sexes. Deaths due to 

lung cancer are more than those due to colorectal, breast and 

prostate cancers combined. It was considered to be rare in 

the beginning of the century but has now reached almost 

epidemic proportions. This is the single most devastating 
cause of cancer-related deaths with approximately 1.5 

million cases world-wide and more than 1.3 million cancer-

related deaths in2001[8,9]. 

There is a great variation in the prevalence of lung cancer in 

different geographical areas. In India, the prevalence of lung 

cancers shows much variability from one region to other 

[10].  In the most recent study, It is the commonest cancer 

and cause of cancer related mortality in men, with the 

highest reported incidences from Mizoram in both males 

and females (Age adjusted rate 28.3 and 28.7 per 100,000 

population in males and females, respectively) In a study 

published from Jammu, in 1993, lung was the most common 
site for malignancy [11].  Reports of National Cancer 

Registry Program of Indian Council of Medical Research, 

from Bhopal, Delhi and Mumbai, also show lung to be the 

top site for malignancy amongst males [12].  

Lung cancer constituted14.4% of all cancers in a review of 

9210consecutive autopsies by Banker et al [13]. Sirsat et al 

reported that lung cancer formed one per cent of all cancers 

in Tata Cancer Hospital [14]. Viswanathan et al collected 

information from different hospitals of the country and 

found that the incidence of lung cancer in a hospital 

population was 27.4 per million in 1950 and in78.6 per 

million in 1959 [15]. They also found an increase in the 

incidence of bronchogenic carcinoma (16.1 in 1950 to 26.9 
in 1961 per 1000malignancies), following analysis of the 

records of 15 teaching institutions in India over a period of 

10 years.  

International comparison of incidence rates of lung cancer 

with that seen in India showed a low figure (age adjusted  

 

rates of66.5-100.4 in Europe and USA versus 2.0 to 14.6per 
105 in India males; the same is 16.1 to 33.3 vs0 to 3.7 in 

females). However because of the overall population size, 

the absolute number should be large. 

Due to new developments in the field of oncology, the 

pathological diagnosis of bronchial carcinoma has become 

more challenging [16]. According to Travis et al. in daily 

practice more than 70% of clinically suspected lung cancers 

are diagnosed by means of small biopsies or cytology. They 

reported 10% - 30% NSCLC diagnosed by small biopsy and 

cytology samples [17]. In our department the rate of primary 

lung cancer diagnosed by lavage specimens in combination 

with small biopsies, such as BB and CT-guided FNAC is 

even higher (>95%). 

BAL and BB are valuable tools in the diagnostic process of 
lung cancer, but in the literature low sensitivities of washing 

procedures are reported. With flexible bronchoscopy and 

BAL for central bronchogenic carcinoma the sensitivities 

range from 31% to 78% [17] Sensitivity of flexible 

bronchoscopy combined with BAL in peripheral lesion has 

been reported to range from 12% to 65% [18]. 

Annette Zimpfer et al reported 83.0% and 83.4 % sensitivity 

and specificity respectively for BAL in diagnosing lung 

malignancies [19]. Rennard SI found malignant cells in 69% 

of BAL specimens [20]. Troung et al. reported an overall 

sensitivity of bronchial washing of 66% [21]. In our study 

an overall sensitivity of 88.57.0% was calculated for both 

centrally and peripherally located lung tumors and thus 
ranks in the upper range of reported sensitivities. This might 

probably be due to the specific procedure performed in our 

departments, since two BAL specimens are obtained and 

evaluated in association with BB. 

Some studies have shown that definitive diagnosis of 

malignancy was possible by cytology alone. Naryshkin et 

al., who examined the reliability of bronchoscopic cytology 

in relation to biopsy, found a rate of 10.7% of nondiagnostic 

biopsies because of peripheral location of the tumour [22].  

V. H. Mak et al  and A. M. Jones et al have demonstrated 

diagnostic rates of 9.5% and 2.1% for bronchial washing 

(without histological confirmation) respectively [23,24]. We 

identified 6/42 (8.0%) cases in which only cytology was 
diagnostic or generated an abnormal result leading to further 

investigation. In in four of these cases, a peripheral located 
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tumor was not visible and not accessible by BAL, leading to 

a false negative result. 

As compared with TB, lavage cytology led to a very low 

rate of 1 false positive diagnosis in our study. In this case, 

an inflammatory condition was found on biopsy. Taking all 

of this into consideration, false positivity by cytology 

occurred in 1/42 (2.3%). In this case no unnecessary 

treatment was administered as the cytology reports were 
cautiously formulated, and the negative results of the 

histological examination were adjusted by interdisciplinary 

review with consideration of additional investigations (e.g. 

microbiology tests).On the other hand, there were 4 cases of 

negative BALs which yielded a positive tissue biopsy 

presumably due to inaccessibility of the peripherally located 

tumor by BAL. 

Assessment of accuracy of cytological tumor typing was 

highest in SCLC (100%) followed by SCC (88.8%), and 

76.4% for AC.  As in the literature, the cytological typing of 

SCC and SCLC was accurate but was less satisfactory for 

the other types of primary lung carcinomas except AC. 

Difficulties in cytological tumor typing arose especially in 
poorly differentiated carcinomas. Other reasons were a low 

cell number (often seen in BAL/BL samples); bad material 

preservation and inflammatory background [25, 26, 27]. 

No Large cell carcinoma was diagnosed in our study. By 

cytology, 6 cases were classified as poorly differentiated 

Non small cell carcinoma.  In biopsy, 4 were diagnosed as 

AC and 2 as SCC. 

CONCLUSION 

In our study, pulmonary cytopathological methods have 
excellent sensitivity and specificity in the diagnosis of 

primary lung carcinomas. Our study shows that the 

combination of BL/BAL and biopsy can establish the 

diagnosis of bronchial carcinoma in most cases and allows 

the sub classification of NSCLC in more than 88% of cases.  
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