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INTRODUCTION
Lung cancer is the most common cancer diagnosed worldwide. It is 
also the foremost contributor to cancer-related mortality. Lung cancer 
accounts for more deaths than any other type of cancer. There are 
various diagnostic modality when a lung mass is suspected, i.e. 
bronchoscopic Needle aspiration(BNA), Endobronchial ultrasound-
guided transbronchial needle aspiration (EBUS-TBNA), Trans-
bronchial needle aspiration (TBNA), Bronchial wash (BW) cytology, 
Broncho-alveolar lavage (BAL), Bronchoscopic biopsy (BB) . Various 
studies done on the cytological diagnostic modalities revealed variable 
sensitivity (Sn), specicity (Sp), positive predictive value (PPV) and 

2,3,7negative predictive value (NPV).  In this study BW, BNA and BB 
were used for the diagnosing lung mass lesions. 

The study was planned to evaluate the utility of individual and 
combined techniques of BW and BNA  in the diagnostic evaluation of 
lung mass lesions as from this part of North-East India there is no such 
study done and in general there are only limited studies available in 
literature.

AIM
To study the different cytomorphological pattern of various lung mass 
lesions and to nd out individual and combined efcacy of bronchial 
washing and bronchoscopic needle aspiration cytology in the 
diagnostic evaluation of lung masses.

OBJECTIVES
1. To determine sensitivity (Sn), specicity (Sp), positive predictive 

value (PPV) and negative predictive value (NPV) of both BW and 
BNA as individual test, taking BB results as gold standard.

2. To determine sensitivity (Sn), specicity (Sp), positive predictive 
value (PPV) and negative predictive value (NPV) of combined 
BW and BNA, taking BB results as gold standard.

MATERIALS AND METHODS
It was an observational cross-sectional study done on 55 cases for the 
period of 2 years (July 2020 – June 2022) and all patients with clinical 
and radiological suspicion of lung mass lesions were included , while 
patients who were already diagnosed with the specic type of lung 
mass lesion and/or whose general physical condition was very 
poor/moribund patients and inadequate sampling material were 
excluded.

All patients with clinically and radiologically suspected lung mass 
lesions underwent BW, BNA and BB under standard protocol. All 

Biopsy slides were stained with H&E stain and all cytological slides 
were stained with Geimsa stain. PAP stain & PAS stain were used 
wherever applicable. All the prepared slides were examined by 3 pre-
decided pathologists, where each pathologist evaluated all the slides 
(BW/BNA/BB).

RESULTS
Table 1: Sn, Sp, PPV, NPV of individual and combined tests

The study showed highest sensitivity in combined BNA & BW (95%), 
highest specicity in BNA (81%), highest PPV in BNA (95%) and 
highest NPV in combined BNA & BW (88%).

Table 2: Spectrum of malignant neoplasm

The study showed most of the cases were of Squamous cell carcinoma 
followed by Adenocarcinoma.

Table 3: Distribution of cases according to gender

The study showed denite male predominance.

Table 4: Distribution of cases according to age 
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ABSTRACT
Lung cancer is the most common cancer diagnosed worldwide. It is also the foremost contributor to cancer-related mortality, resulting in 1.38 
million deaths per year worldwide. There are various diagnostic modalities for lung mass lesions including bronchial washing (BW), 
bronchoscopic needle aspiration (BNA) and bronchoscopic biopsy (BB).  To determine sensitivity (Sn), specicity (Sp), positive Objectives:-
predictive value (PPV) and negative predictive value (NPV) of both BW and BNA as individual test and as combined tests, taking BB results as 
gold standard. This was an observational cross-sectional study conducted in a tertiary care hospital of this part of North-Material and methods:- 
East India over a period of two years (July 2020 to June 2022). 55 cases of lung mass lesions underwent BW, BNA and BB during the study period & 
were analysed.  The study found highest sensitivity in combined BNA & BW (95%), highest specicity in BNA (81%), highest PPV in Result:-
BNA (95%) and highest NPV in  combined BNA & BW(88%).  This study concluded that BNA is a better diagnostic modality than Conclusion:-
BW and if BW is done it should always be supported with BNA which contribute to more precise diagnosis.
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BW BNA BW+BNA
Sn 20% 93% 95%
Sp 45% 81% 72%
PPV 60% 95% 93%
NPV 12% 75% 88%

Number of cases (%)
Squamous Cell Carcinoma 33 (75%)
Adenocarcinoma 7 (16%)
Small cell Carcinoma 3 (7%)
Poorly differentiated Carcinoma 1 (2%)
Total 44

Male Female
Overall (35) 79% (9) 21%
Squamous Cell Carcinoma 82% 18%
Adenocarcinoma 57% 43%
Small cell Carcinoma 100% 0%
Poorly differentiated Carcinoma 100% 0%

Age distribution in years No. of cases (%)
40-49 5 (11%)
50-59 10 (23%)
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The study showed that the age group (60-69 years) were majorly 
affected followed by (70-79years) age group and (50-59years) age 
group. 

Table 5: Distribution of cases according to ethnicity 

The study showed that majority of affected population belonged to 
non-tribal population. 

Figure 1: (Bronchial Washing) Squamous Cell Carcinoma, 
Dysplastic squamous cells with keratinization (white arrow), 
Geimsa Stain (400X)

Figure 2: (Bronchoscopic Needle aspiration) Squamous Cell 
Carcinoma, Dysplastic squamous cells with caudate shaped 
hyperchromatic nucleus. (white arrow), Geimsa Stain (400X)

Figure 3: (Bronchoscopic Biopsy) Moderately Differentiated 
Squamous Cell Carcinoma, Dysplastic squamous cells along with 
keratin pearls (white arrow) and mitosis (black arrow), H&E 
Stain (400X)

Figure 4: (Bronchoscopic Needle aspiration) Squamous Cell 
Carcinoma, Dysplastic squamous cells, PAP Stain (400X)

Figure 5: (Bronchoscopic Needle aspiration) Adenocarcinoma, 
Cell cluster showing cells with dense abundant cytoplasm, Geimsa 
Stain (400X)

Figure 6: (Bronchoscopic Biopsy) Adenocarcinoma, Dysplastic 
glands brightly highlighted by PAS Stain, PAS Stain (400X)

DISCUSSION
The present study showed similar ndings as most of other studies 

1,2,4,5,6,7,8,9,10,11,12,13regarding BW, ie. Low Sn(20%) and low Sp(40%).  But  
on contrary, the study conducted by Rao S et al showed  Sn & Sp 52.6% 

3and 80% respectively.  Regarding BNA, our study showed higher Sn, 
Sp, PPV and NPV than most of the studies, but overall conclusion was 
similar to other studies ie. BNA is a better diagnostic modality than 

 1,4,5,6,7,10,11,12,13 BW. The present study showed a similar spectrum of 
malignant lung mass lesion as of other studies ie predominant cases 
b e l o n g e d  t o  s q u a m o u s  c e l l  c a r c i n o m a  f o l l o w e d  b y 

4,9,10,11,12,13adenocarcinoma.  but the study conducted by Raghavendra et 
al showed predominance of adenocarcinoma followed by squamous 

1 cell carcinoma. The present study showed slight variation in 
distribution of lung mass lesions according to age, ie age group (60-69 
years) were majorly affected followed by (70-79years) age group and 
(50-59years) age group whereas other studies showed upstream 

 1,2,4,5,6,7,8,9,10,11,12,13pattern where cases increased with age.  The present 
study showed similar distribution of cases according to gender, i.e. 

 1,2,4,5,6,7,8,9,10,11,12,13there was male predominance.  The present study also 
showed predominance of cases in non-tribal population which was not 
reported by any other study. 

In the present study BW was found to be inferior as a diagnostic 
modality for lung mass lesions, but if supplemented with BNA the Sn 
of the combined tests got increased. Our nding is similar to the nding 

7of study conducted by Mufti et al.

CONCLUSION
This study concluded that BNA is better diagnostic modality with 
better Sn, Sp, PPV, NPV than BW, and if BW is done it should always 
be supported with BNA which contribute to more precise diagnosis.

Squamous cell carcinoma was most common type of malignant lung 
mass lesion followed by adenocarcinoma and small cell carcinoma. 
The age group (60-69 years) were majorly affected followed by (70-
79years) age group and (50-59years) age group and males were most 
commonly affected. The present study also showed predominance of 
cases in non-tribal population in this part of North-East India. This 
study will denitely open up new avenues for future research on the 
eld of pulmonary pathology.
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