
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2023; 15 (12); 1516-1524 

Patel et al.                                                      International Journal of Pharmaceutical and Clinical Research  

1516 

Original Research Article 

Study of Bronchoalveolar Lavage Fluid with Conventional Method and 
Liquid Based Cytology in Lung Cancer Diagnosis 

Priya Patel1, Vidhi Patel2, Hitesh Prajapati3, Akash Patel4, Bhoomi Patel5, Darshan 
Patel6, Niyati Parikh7 

1Assistant Professor, Pathology Department, Ananya College of Medicine and Research, Kalol, Gujarat 
2Assistant Professor, Pathology Department, Ananya College of Medicine and Research, Kalol, Gujarat 
3Assistant Professor, Pathology Department, Ananya College of Medicine and Research, Kalol, Gujarat 
4Assistant Professor, Community Medicine Department, Ananya College of Medicine and Research, 

Kalol, Gujarat 
5Tutor, Community Medicine Department, Ananya College of Medicine and Research, Kalol, Gujarat 
6Tutor, Community Medicine Department, Ananya College of Medicine and Research, Kalol, Gujarat 
7Tutor, Community Medicine Department, Ananya College of Medicine and Research, Kalol, Gujarat 

Received: 25-09-2023 / Revised: 28-10-2023 / Accepted: 30-11-2023 
Corresponding author: Dr. Akash Patel 
Conflict of interest: Nil 
Abstract: 
Background: Lung cancer is the most significant worldwide health problem and contributes to 30% of male 
and 26% of female cancer related deaths. The sensitivity of bronchoalveolar lavage cytology has been variably 
reported. The liquid based monolayer cytological preparation is an automated cytopreparatory technique that has 
been designed to improve sample collection and cytopreparation.  
Material and Methodology: The study was conducted at Gujarat cancer and research institute, Ahmedabad. A 
total of 280 patients of suspected lung cancers who came to our hospital were included in the study. The present 
study was a prospective study conducted during September 2016 to August 2018. Every case will be 
investigated under both conventional cytology and liquid based cytology followed by histological examination. 
Results: A total of 280 cases were evaluated. Mean age was 58 years. There were 53 male patients and 27 
female patients suggesting male predominance in lung cancer. The positive detection rate of malignancy in BAL 
fluid was 31.2% in the conventional group whereas it was 54.4 % in the LBC group. The negative rate was 
higher (66%) in the conventional and comparatively lower (45.3%) in LBC. A chi-square test was applied which 
gave significant result. (p value &lt; 0.005).  
Conclusion: LBC was found to be superior to conventional preparation in terms of cellularity and 
cytomorphology which translated into a reduction in unsatisfactory rate and increased diagnostic rates and 
sensitivity, the potential for ancillary tests including immunocytochemical staining and DNA analysis makes 
this technique a promising candidate for more widespread usage. 
Keywords: Lung cancer, Bronchial cytology, Lavage fluid. 
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Introduction

Lung cancer is the most significant worldwide 
health problem and contributes to 30% of male and 
26% of female cancer related deaths and 
approximately 1.38 million people die of lung 
cancer each year. [1,2] According to the 
GLOBOCAN 2012 report, the estimated incidence 
of lung cancer in India was 0,275 in all ages and 
both sexes. One million of the current 5 million 
deaths in world are contributed by India. [3]. Most 
lung cancer patients are diagnosed at advanced 
stage of disease making curable surgery not an 
option. Thus, early diagnosis and effective 
treatment are key to prolong the survival of lung 
cancers patients. Cytology has been widely used 
for the diagnosis of lung malignancy.  

There are a variety of sample preparation 
techniques available for cytological evaluation and 
detection of lung cancer [4] including exfoliative 
and abrasive cytology (bronchoalveolar lavage, 
bronchial brushing, bronchial washing) and fine 
needle aspiration cytology. [5,6]. Bronchial 
cytology specimens are of considerable diagnostic 
value in the evaluation of lung cancer especially in 
cases where it is difficult to obtain bronchoscopic 
biopsy material for histological evaluation as well 
as in peripheral lesion.  

The sensitivity of bronchoalveolar lavage (BAL) 
cytology has been variably reported to be 39.4% to 
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80.4 % [7,8]. BAL performed using fiberoptic 
bronchoscopy is a safe technique with a diagnostic 
accuracy. It is valuable for detection of 
opportunistic infections and since it samples 
multiple bronchi, it is also suitable for sampling 
diffuse lesions. The overall reported diagnostic 
yield of BAL for malignancy is about 50%. 
Conventional smears suffer from problem related 
to preparation and fixation artifacts, obscuring 
elements, and thickness. As an alternative to 
conventional cytology, LBC was introduced in mid 
1990s. The liquid based monolayer cytological 
preparation is an automated cytopreparatory 
technique that has been designed to improve 
sample collection and cytopreparation [9].  The 
utility of LBC has been widely accepted as a major 
diagnostic method in various clinical settings and 
has been proven to have great association with 
tissue histological diagnosis [10,11]. The 
advantages of this method include improved 
visualization of diagnostic cells, uniform thickness 
of cytology slides, better cellular preparation, 
removal of air-drying artifacts and elimination of 
obscuring blood and inflammatory exudates. [12]. 

Aims and Objective 

1. To introduce Liquid Based Cytology test for 
Cytopathological diagnosis of lung cancer. 

2. To compare sensitivity and specificity between 
Conventional cytology and Liquid Based 
Cytology. 

3. To compare diagnostic significance of Liquid 
Based cytology and Conventional cytology in 
Bronchoalveolar Lavage fluid in Lung Cancer 
Patients. 

Material and Methodology 

The study was conducted at Gujarat cancer and 
research institute (GCRI), Ahmedabad. A total of 
280 patients of suspected lung cancers who came to 
our hospital were included in the study. The present 
study was a prospective study conducted on the 
280 patients during a period of 2 years ranging 
from September 2016 to August 2018. Every case 
will be investigated under both conventional 
cytology and liquid based cytology. 

Inclusion criteria: Cases included are clinically 
and radiologically suspected lung cancer patients in 
our hospital. 

Exclusion criteria: Low cellular smear / 
unsatisfactory smears in both preparations are 
excluded. 

Procedure: The samples were collected via 
bronchoscope using standard guidelines. 
Bronchoalveolar Fluid samples were then collected 
in EDTA tube and collected fluid forwarded to 
cytology laboratory. 2 tubes were taken for each 
patient, one tube for conventional preparation and 
one tube for LBC. For conventional cytology (CC) 

preparation, sample is centrifuged at 2000 rpm for 
10 minutes. The supernatant is decanted and a 
minimum of 2 smears are made from the sediment, 
fixed immediately and stained by PAP 
(Papanicolaou) stain. For processing by LBC Sure 
Path system, equal volume of Cytorich Red 
solution was added to the fluid, vortexed and kept 
for fixation. After fixation, specimen was 
processed and stained according to the Sure Path 
manual protocol in fully automated LBC machine.  

For histology, tissue was put into 10% formalin and 
proceeds for fixation and for routine Haematoxilin 
& Eosin stain. Immunohistochemistry was 
performed by standard procedure on formalin fixed 
paraffin embedded tissue material.  

Based on cytomorphology, cases in both the groups 
were divided into four diagnostic categories as 
follows: 

Positive: included cases with definite malignant 
cells in adequate cellularity. 

Suspicious for malignancy:  included cases with 
few atypical cells highly suggestive of malignancy. 

Negative: included cases with normal cellular 
components (alveolar macrophages, ciliated 
columnar cells) and/or inflammatory cells without 
any atypical cells. 

Unsatisfactory: included  cases with few/no 
epithelial cells and alveolar macrophages, 
excessive background obscuration with 
inflammation, blood, and mucus. 

Follow-up: The cytology results were correlated 
with the results of subsequent bronchial biopsy. 
Immunohistochemistry was also applied for the 
cases where morphology was not adequate for 
diagnosis. 

Statistical analysis: A chi-square test was 
performed to assess the significance of comparison 
between CC and LBC. The level of significance 
was set at 0.05. Comparison of cytology results 
using CC and LBC was done with respect to 
sensitivity, specificity, positive predictive value, 
negative predictive value, positive and negative 
diagnostic rates and unsatisfactory rates. 

Observations and Results 

A total of 280 cases were evaluated. After 
performing data analysis, following observations 
were made.  

Table 1: Demographics of patients (N=280). Mean 
age of the study group was 58 years. The age of 
patients diagnosed with lung cancer ranges 
between 22 to 88 years. Highest number of patients 
111 out of 280 (39.6%) were between 61-70 years 
of age followed by 84(30.0%) between 51-60 
years. Fig 1: - Comparison of diagnostic rates in 
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conventional cytology and Liquid Based Cytology. 
(N=280) Figure gives the diagnostic rates of BAL 
as processed by both the methods. The positive 
cases were 54(19.2%) by the conventional method 
while it was 130 (46.4%) in the LBC. The cases 
negative on conventional method were 182(65.0%) 
while 122(43.6%) cases were negative by LBC. 
Unsatisfactory rates showed reduction from 2.9% 
in conventional method to 0.4% in the LBC group. 

Table 2: - Comparison of cytological tumor sub 
typing in conventional and liquid based cytology. 
Table 2 illustrates a comparison of cytological 
subtyping of tumors in BAL specimens with both 
techniques. 52 cases were diagnosed as 
adenocarcinoma on LBC out of which 21 cases 
were subtyped as adenocarcinoma on conventional 
and others are diagnosed as NSCLC (7 cases), 
suspicious for carcinoma (7 cases) and negative (17 
cases).  

There were 37 cases diagnosed as SCC on LBC. 
On conventional cytology, only 8 cases could be 
subtyped as SCC, 19 cases were negative, 5 cases 
were suspicious, and 2 cases were diagnosed as 
NSCLC.  

18 cases were diagnosed as small cell carcinoma on 
LBC as compared to conventional method in which 
8 cases could be subtyped as small cell carcinoma.  

Table 3: - Detection of different type of lung cancer 
on bronchoscopic biopsy. (N=280) 

Table 3 shows that out of 280 cases, 88 cases 
(31.4%) were subtyped as adenocarcinoma, 80 
cases (28.6%) were diagnosed as squamous cell 
carcinoma and 43 cases (15.4%) as small cell 
carcinoma. 

Table 4: - Comparison of cytological tumor 
subtyping with follow-up on histology. Table 4 
presents a comparison of cytological subtyping of 
tumors in BAL specimens with follow-up data. Out 
of 37 cases diagnosed as SCC on LBC, 35 cases 
were subtyped correctly when compared with 
subsequent biopsy. 1 case diagnosed as SCC on 
LBC was typed as adenocarcinoma on biopsy. 18 
cases were diagnosed as small cell carcinoma on 
LBC, from which 16 cases were correctly typed 
when compared with biopsy. 52 cases were 
diagnosed as adenocarcinoma on LBC. Out of 
these, 33 cases diagnosed as adenocarcinoma and 
14 cases as NSCLC. Out of these 14 cases, 
Immunohistochemistry was done in 10 cases and 9 
cases were diagnosed as adenocarcinoma. 

 

 
Figure 1:  Comparison of diagnostic rates in conventional cytology and Liquid Based Cytology. (N=280) 

 
Figure gives the diagnostic rates of BAL as processed by both the methods. 
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Figure 2(A): LBC preparation showing 
preserve three-dimensional clusters with clear 

background  

Figure 2(B): Same slide on conventional 
preparation showing clusters of 

adenocarcinoma in hemorrhagic background 
(Pap stain, 40x) 

Figure 2: Cytomorphology of Adenocarcinoma: 
 

Figure 3: adenocarcinoma on LBC preparation showing high 
N/C ratio, intranuclear inclusions, pale eosinophilic 

cytoplasm (Pap stain 100x). 
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Figure 4(A): LBC preparation showing atypical 
squamous cells with well-defined cell borders, 

dense eosinophilic cytoplasm, high N/C ratio (see 
inset) 

Figure 4(B): (B) conventional preparation showing 
atypical squamous cells entrapped in inflammatory 

exudates. (Pap stain 100x) 

Figure 4: Cytomorphology of squamous cell carcinoma 

 
Figure 5(A): LBC preparation shows 

small tumor cells with scanty cytoplasm, 
hyperchromatic nuclei, salt and pepper 

like chromatin, nuclear molding 

Figure 5(B): conventional cytology 
showing small cell carcinoma with

 inflammatory background. 

Figure 5: Cytomorphology of small cell carcinoma 
 

Table 1: Demographics of patients (N=280) 
Age Group (In years) Frequency Percentage 
20-30 1 0.40% 
31-40 12 4.30% 
41-50 42 15.00% 
51-60 84 30.00% 
61-70 111 39.60% 
71-80 28 10.00% 
≥81 2 0.70% 
Total 280 ##### 
Mean age of the study group was 58 years. The age of patients diagnosed with lung cancer ranges between 
22 to 88 years. Highest number of patients 111 out of 280 (39.6%) were between 61-70 years of age 
followed by 84(30.0%) between 51-60 years. 
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Table 2: Comparison of cytological tumor sub typing in conventional and liquid based cytology 
Diagnosis on 
conventional l 
cytology 

Cytological diagnosis on LBC 
Adenocarcinoma 
(52) 

SCC 
- 37 

Small cell 
(18) 

NSC 
LC (21) 

Suspicio
us  (27) 

Negative 
-122 

Unsatisfac
tory (01) 

Adeno carcinoma 21             
SCC   8           
Small cell     8         
NSCLC 7 2   6       
Suspicious 7 5 8 5 11   1 
Negative 17 19 2 9 13 122   
Unsatisfactory   3   1 3     
*SCC= Squamous cell carcinoma, NSCLC=Non-Small Cell Lung Carcinoma 

Table 2 illustrates a comparison of cytological 
subtyping of tumors in BAL. specimens with 
both techniques. 52 cases were  diagnosed as 
adenocarcinoma on LBC out of which 21 cases 
were subtyped as adenocarcinoma on conventional 
and others are diagnosed as NSCLC (7 cases), 
suspicious for carcinoma (7 cases) and negative 
(17 cases). There were 37 cases diagnosed 

as SCC on LBC. On conventional cytology, 
only 8 cases could be subtyped as SCC, 19 
cases were negative, 5 cases were suspicious, and 
2 cases were diagnosed as NSCLC.  

18 cases were diagnosed as small cell 
carcinoma on LBC as compared to 
conventional. Methods in which 8 cases could be 
subtyped as small cell carcinoma. 

Table 3: Detection of different type of lung cancer on bronchoscopic biopsy (N=280) 
Diagnosis Frequency Percentage 
Adenocarcinoma 88 31.40% 
Squamous cell Carcinoma 80 28.60% 
Small Cell Carcinoma 43 15.40% 
NSCLC 49 17.50% 
poorly diffentiated carcinoma 13 4.60% 
Negative 7 2.50% 
Total 280 100% 
Table 3 shows that out of 280 cases, 88 cases (31.4%) were subtyped as adenocarcinoma, 80 cases (28.6%) were 
diagnosed as squamous cell carcinoma and 43 cases (15.4%) as small cell carcinoma. 

Table 4: Comparison of cytological tumor subtyping with follow-up on histology 
Diagnosis on 
Histology 

Cytological diagnosis on LBC 
Adeno Carcinoma 
(52) 

SCC 
(37) 

Small cell Carcinoma 
(18) 

NSCLC 
(21) 

Negative 
(122) 

Adenocarcinoma 33 01  03 42 
SCC  35  07 34 
Small cell 01  16 01 17 
NSCLC 14 01 01 9 29 
Negative 04  01 01  
*SCC: squamous cell carcinoma, NSCLC: non-small cell lung carcinoma. 

Table 4 presents a comparison of cytological 
subtyping of tumors in BAL specimens with 
follow-up data. Out of 37 cases diagnosed as 
SCC on LBC, 35 cases were subtyped correctly 
when compared with subsequent biopsy. 1 case 
diagnosed as SCC on LBC was typed as 
adenocarcinoma on biopsy. 18 cases were 
diagnosed as small cell carcinoma on LBC, 

from which 16 cases were correctly typed when 
compared with biopsy. 52 cases were diagnosed as 
adenocarcinoma on LBC.  

Out of these, 33 cases diagnosed as 
adenocarcinoma and 14 cases as NSCLC. Out 
of these 14 cases, Immunohistochemistry was done 
in 10 cases and 9 cases were diagnosed as 
adenocarcinoma.
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Table 5: Comparison of positive detection rate of malignancy between conventional method and LBC 
reported by different authors 

Authors Years Positive detection rate on CS (%) Positive detection rate on LBC (%) 
D.N.Rana et al(19) 2001 16.4 17.8 
E. Astall et al (18) 2003 29.9 37.9 
Yang Yang et al (16) 2013 11.5 35.8 
Kathiresan et al (20) 2013 38 68 
Abha Thakur et al (17) 2017 28.6 32.9 
Present study 2018 31.2 54.4 
CS: conventional smear, LBC: liquid based cytology. 

Table 6: Comparison of unsatisfactory rate between conventional method and LBC 
Authors Years Sensitivity for CS (%) Sensitivity for LBC (%) 
Yi-Bo Fan et al (22) 2010 57.8 71.5 
Abha Thakur et al (17) 2017 50.7 55.8 
Dan Gong et al (23) 2017 86.7 87.3 
Present study 2018 30.4 54.9 

Table 7: Comparison of sensitivity between conventional method and LBC reported by different 
authors 

Authors Years Conventional (%) LBC (%) 
D.F.Fischler et al(21) 1996 17 1 
Abha Thakur et al (17) 2017 4.4 0.6 
Present study 2018 2.8 0.3 

Table 8: Comparison of statistical values 
Author True negative 

(%) 
True positive 
(%) 

False positive 
(%) 

False negative 
(%) 

Abha Thakur et al (17) (CS) 58.2 100.0 0.0 41.8 
Abha Thakur et al (17) (LBC) 59.4 100.0 0.0 40.6 
Present Study (CS) 11.1 26.3 2.2 57.7 
Present Study (LBC) 11.1 47.6 2.2 38.7 
 
Discussion 

BAL cytology is a widely accepted, safe, simple, 
minimally invasive technique to evaluate lung 
pathologies. In this study I assess the diagnostic 
value of Liquid based BAL cytology in comparison 
to the conventional BAL cytology and 
corresponding histological diagnosis in each of 280 
patients with lung cancer. LBC is an alternative 
automated cytopreparatory technique which is now 
widely used for both gynecological and non-
gynecological specimens.  

In the present study maximum number of cases was 
noted between 61 to 70 years which is consistent 
with data in the study done by Chaoying Liu et al, 
[13]. De Groot P. et al; [14] and Dela Cruz et al; 
[15]. Age of patients ranges between 22 to 88 
years. There were 53 (90.4%) male patients and 27 
(9.6%) female patients suggesting male 
predominance in lung cancer which is comparable 
to study done by Yang Yang et at; [16] showing 
80% male and 20% female patients. The average 
age was 58 years in this study thus bronchial 
cytology may apply to this age group for screening 
lung cancer. CT scan was performed in 267 cases 
out of 280 cases.  

About 65% cases of adenocarcinoma are located 
peripherally. The present study justifies this as 82 
cases (30.7%) of adenocarcinoma were located 
peripherally. Most cases of squamous cell 
carcinoma are centered in segmental bronchi and 
therefore present as hilar or perihilar mass in chest 
radiographs and CT scans. In this study, 49 cases 
(18.3%) of squamous cell carcinoma were centrally 
located and 41 cases (15.3%) were peripherally 
located. Small cell carcinoma is typically a lesion 
of the central portions of the lung, but occasionally 
it is found in a peripheral location. In present study, 
33 cases (12.3%) of small cell carcinoma were 
located centrally and 15 cases (4.11%) were 
located peripherally. So, overall BAL procedure 
showed higher diagnostic sensitivity for detection 
of peripheral lesions. The positive detection rate of 
malignancy in BAL fluid was 31.2% in the 
conventional group whereas it was 54.4 % in the 
LBC group. The negative rate was higher (66%) in 
the conventional and comparatively lower (45.3%) 
in LBC. In our study the positive diagnostic rate of 
LBC was higher than that of conventional method 
which indicated statistically significant difference. 
A chi-square test was applied which gave 
significant result. (p value < 0.005).  
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The LBC provided a higher diagnostic yield of 
pulmonary malignancy in BAL specimens. Our 
finding was in concordance with the studies of 
Abha Thakur et al;[17] E. Astall et al;[18] Yang 
Yang et al;[16] D.N.Rana et al;[19] Kathiresan et 
al.[20] They also reported increased positive 
detection rate of malignancy on LBC than 
conventional smears, which was statistically 
significant. Table: 5 Comparison of positive 
detection rate of malignancy between conventional 
method and LBC reported by different authors 
within this study, sample producing an 
inconclusive diagnosis were reported as suspicious 
for malignancy.  

The number of suspicious cases was higher within 
the conventional smear technique with 27 cases in 
the LBC technique in comparison with 37 cases in 
the conventional method. Out of these 37 
suspicious cases on conventional smear, 25 cases 
could be further subtyped on LBC which included 
7 cases of adenocarcinoma, 5 cases of squamous 
cell carcinoma, 8 cases of small cell carcinoma, 
and 5 cases diagnosed as NSCLC. The reduction in 
cases noted to be suspicious may relate to the 
improved morphological appearances of the 
preparation. In particular the nuclear detail was 
defined better using LBC, possibly as a result of 
virtual instant fixation and reduced amount of 
obscuring blood, mucus and debris. This correlates 
with one study done by E. Astall et al; [18]. Which 
also shows number of suspicious cases much 
higher on conventional, 23 cases compared to only 
12 cases in LBC Cyto- SED technique. 

LBC technique reduced the number of cases 
classified as unsatisfactory. In this study there were 
8 cases diagnosed as unsatisfactory on 
conventional cytology which reduced to only 1 
case on LBC so unsatisfactory rate decrease from 
2.8 % to 0.3%. Few studies were also carried out in 
the past which showed reduced unsatisfactory rates 
on LBC compared to conventional method. Table: 
6 Comparison of unsatisfactory rate between 
conventional method and LBC.  The advantages of 
this method include improved visualization of 
diagnostic cells, uniform thickness of cytology 
slides, enhanced cellular and nuclear morphology, 
better cellular preparation, removal of air-drying 
artifacts an elimination of obscuring blood and 
inflammatory exudates.  

Fig 2 (A) and (B) shows comparison between LBC 
and conventional smear in case of 
Adenocarcinoma. Fig 3 shows nuclear features of 
adenocarcinoma on LBC. Fig 4 shows 
cytomorphology of squamous cell carcinoma on 
conventional smear and LBC. Fig 5 shows 
cytomorphology of squamous cell carcinoma on 
conventional smear [and LBC. 

The sensitivity of BAL in the detection of lung 
cancer using LBC was 54.95% as compared to 
30.40% by conventional method. Therefore, there 
was a significant improvement in sensitivity with 
the introduction of LBC. Different studies by 
Abha Thakur et al;[17] Yi-Bo Fan et al;[22] Dan 
Gong et al; [23] were carried out to compare 
sensitivities between two methods. 

Table:7 Comparison of sensitivity between 
conventional method and LBC reported by 
different authors. The specificity of BAL in 
detection of malignancy was 83.33% with the use 
of both the techniques. Abha Thakur et al;[17] 
reported 100% specificity with the use of both 
techniques. Similar high specificity of BAL has 
been reported in literature i.e., 80% to 96.6% [8]. 
Chaoying Liu et al;[13] detected the specificity 
62.93% using LBC thinprep cytology. The results 
shows that LBC technique identified  more  
number  of malignancies than conventional 
preparation. In particular, a definitive diagnosis of 
malignancy could be made rather than suspicious 
for malignancy. In the broad category of a small 
cell carcinoma v/s non-small cell carcinoma there 
was a good correlation; using LBC more cases 
identified as non-small cell carcinoma grouped 
with squamous cell carcinoma and 
adenocarcinoma. False negatives were 57.7% and 
38.7% in conventional cytology and LBC group 
respectively. Thus, false negative rate significantly 
reduced with LBC technique. Table 8: Comparison 
of statistical values on biopsy, 88 cases (31.4%) 
were diagnosed as adenocarcinoma,  80 cases 
(28.6%) as squamous cell carcinoma, 43 cases 
(15.4%) as small cell carcinoma and 62 cases 
(22.1%) were diagnosed as NSCLC or poorly 
differentiated carcinoma. Immunohistochemistry 
(IHC) was performed in 48 cases where 
morphology could not help to diagnose definite 
subtype. The panel of adenocarcinoma markers-
TTF1, CK7, napsinA; panel of squamous cell 
carcinoma- p63, CK5/6; chromogranin, 
synaptophysin for small cell carcinoma 

Conclusion 

Bronchoalveolar lavage specimens are often used 
as a part of primary investigation of suspected 
pulmonary disease, including malignancy of either 
primary or secondary origin. The sensitivity of 
BAL in the detection of lung cancer using LBC 
(SurePath) was 54.95% as compared to 30.40% by 
the conventional technique and specificity was 
83.33% for both the techniques. LBC was found to 
be superior to conventional preparation in terms of 
cellularity and cytomorphology which translated 
into a reduction in unsatisfactory rate and increased 
diagnostic rates and sensitivity. Furthermore, the 
potential for ancillary tests including 
immunocytochemical staining and DNA analysis 
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makes this technique a promising candidate for 
more widespread usage. 
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