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Original Article

At the beginning of this century, cancer of the lung was relatively uncommon, whereas, it is now 
one of the commonest causes of death. This increase may be due to changing life style with 
modernization, urbanization and industrialization or interaction of human body with these 
environmental changes. Aim:To examine whether cytology and histopathology can 
complement each other in diagnosis of lung tumors. Material AND Methods; A cross sectional 
study is conducted in the department of pathology, Guntur Medical College, Guntur during May 
2004 to June 2006, selecting a sample of 140 cases which were clinically and radiologically 
diagnosed as Mass lesions of the lung.  Bronchoscopy was done for all theses lesions for the 
visualization of the tumor and washings and brushing material were collected and sent for 
histopathology. RESULTS:Out of 140 bronchial washings and brushing material, 40 cases did 
not show any abnormality and were labeled as Normal. Out of remaining 100 cases 60 cases 
only showed malignant changes.  40 cases which were diagnosed as Non-Neoplastic lesions 
included inflammatory lesions, reactive atypia, metaplasia and dysplasia cases. Cytopathology 
of washings showed 25% abnormality and brushings 60% abnormality. When biopsy is 
recommended in all these cases only for 44% cases, the biopsy material has been made 
available.  The bronchial brushing correlated with Histopatholy to an extent of 90.91% 
whereas it is only 34.9%. for washings. Hence it is concluded that   Combinations of biopsy with 
brushings can diagnose 100%, of all fibreoptic bronchoscopy positive cases. Performing this 
procedure may be more cost-effective than doing all three techniques routinely. 
CONCLUSION:This study is undertaken to assess the efficacy and diagnostic accuracy of 
cytopathology in bronchial washings and brushings when compared to Histopathology in 
diagnosing lung cancers
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 Bronchial carcinoma has been the most common cause of death 

from cancer in world since early 1980s. Until First World War it was 

rare. Next 70 years it has increased rapidly in incidence at different 

rates at different ages, in each sex and in different countries. Rapid 

increase is due to consumption of tobacco. Tobacco acts 

synergistically with certain carcinogens like asbestos, polychain 

hydrocarbons. Several of the established agents also pollute the 

ambient atmosphere and may cause risk to the general population.

In the introduction to his famous (1954) Atlas of exfolitative 

cytology, Gorge N. Papanicolaou comments, “during the past decade 

much progress has been made in the adoption of the cytology 

method to the diagnosis of cancer. The use of the cytologioc method 

in the diagnosis of malignant lesions of the respiratory tract has 

been generally acclaimed as one of its most successful application.” 

These highly prophetic words were reflected in the studies 

published during the 1950s and 1960s, a remarkably fertile period 

of development for respiratory cytology. Flexible fiberoptic 

bronchoscopy is the most useful Non-invasive technique for 

diagnosing lung cancer. The results from the biopsies and 

particularly the brushings are related to the quality of the technique 

and the experience of the Pathologist..

In 1964 SHIGETA IKEDA in Tokyo, established standards for the 

flexible fiberoptic bronchoscopy (FFB).  His interest in early 

diagnosis of lung cancer lead to design an instrument that could 
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enter sub segmental branches to visualize directly endobronchial 

lesions and obtain tissue, brushings from the tumor and bronchial 

washings for cellular diagnosis.  

 Bronchoscopy has been the primary non-surgical techinique 

used to biopsy pulmonary lesions. In recent years, a number of 

innovative non-thoracotomy techniques have been introduced for 

diagnosis of indeterminate pulmonary diseases especially in 

primary carcinomata, but none has had greater impact on 

pulmonary medicine than FFB (ZAVALA 1975)[1]

1. The aim of this study is to determine correlation between 

bronchoscopically visible lesions and histopathological typing of 

the malignant lung tumor.               

 3. To assess the diagnostic importance of Bronchial washings, 

Brushings when compared to HP in the investigation of patients 

who are suspected of having a pulmonary mass lesions both 

clinically and radiologically.

To evaluate the value of various diagnostic techniques following 

fiberoptic bronchoscopy in the diagnosis of lung cancer.

140 cases of clinically suspected cases of lung  cancer are 

selected for which  combined bronchial washings, bronchial 

brushings and biopsy specimens are obtained by flexible fiberoptic 

bronchoscope. Out these 140 cases only 100 consecutive cases 

which showed abnormal cytology were enrolled into the present 

study and investigated further. 

Material obtained from bronchial washings, bronchial 

brushings and bronchial biopsy was subjected to cytopathological 

and histopathologicalexaminationsVideo assisted Flexible   fiber 

optic bronchoscopy (FFB)     Features and specifications of FFB in 

present study are as follows. 

1. OLYMPUS (Japan) make 

2. TypeBF-20 bronchoscope

3. High optic resolution with wide angle lens system 4.Water 

proofing can be completely immersed in water allowing total 

cleaning and disinfection5. Maximum versatility and performance   

with 6mm insertion tube in cooperating  

Present study details the use and efficacy of bronchoscopy 

with such established techniques as forceps biopsy, brush 

biopsy, and bronchial washing in the diagnosis and staging by 

cytological examination and correlating the same with 

Histopathology of lung cancer by comparing the relative values 

of these  techniques for the diagnosis of lung cancer.

Aims of the study:

OBJECTIVES: 

RESULTS

Materials and methods

a)  2.6mm instrument channel. 

 b) Color monitor Bronchial washings: Performed by injecting 5 to 

10 ml sterile  normal saline  and aspirates are colleted trap bottle  

and sent for cytological  exam nations  usually about one third of the 

injected saline could be recovered.

Bronchial brushings:   Done with nylon brush   is spread on 

glass slide and immediately  fixed  in methanol. These slides are 

then stained with Hematoxylin and Eosin stain.

Bronchial biopsy:  Done with regular cup-forceps. Forceps is 

placed on the mass and pressed tightly into it before closing the 

cups. After closing the cups, the Forceps is withdrawn in to the 

scope. The tumor site is washed during biopsy with normal saline to 

avoid the biopsy of overlaying clotted blood. The specimens are 

preserved in 10% formalin and are processed for HPE using 

Hematoxylin and eosin stain.

A total no.of 140 bronchoscopic evaluations were done at the 

Grate Eastern Medical School, Srikakulam from May 2009 to Sep 

2012. 100 patients clinically and radiologically suspected of 

bronchogenic carcinomas were included in the study group.

Cytological Evaluation was done on material obtained by biopsy 

and washings. Histopathological examinations was done on 

material obtained by forceps biopsy. The result of the study are as 

follows. In the present study, a total of hundred patients showed 

endobronchial abnormalities. Out of these, sixty cases showed 

malignant features and 40 cases are proved to be Non-neoplastic 

lesions by bronchial brushings. However, only 16 out of these 40 

cases showed Non-neoplastic changes by washings.   12.5 %(5 

cases) in washings and 21.66% (13 cases) in brushings showed 

inflammatory lesions. Out of 16 squamous metaplasia 25%(10 

cases) in washings, 26.67 % all cases in brushings showed 

squamous metaplasia ,Out of 7cases  , 5% (2 cases)  in washings  

and 17.50% (all 7cases) in brushings  showed Benign Reactive 

atypia. 2.5% (1 case) in washing and 6.7% (all 4 cases) in brushings 

are positive for dysplastic changes. 

 In the diagnosis of these sixty malignant lesions, bronchial 

washings yielded 25%(15cases),bronchial brushings gave positive 

result in all the cases100%(60), and bronchial biopsy was positive 

in 73.35%(44). In the remaining forty cases, 13cases showed 

inflammatory lesions ,Squamous metaplasia16%, Benign Reactive 

atypia  7% and dysplasia 4%.In the remaining sixteen cases, eight 

cases showed inadequate biopsy  and eight cases did not turn up. 

(Ref. table No.9 & 10 and fig.Nos 9 & 10).
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Figure 1: Non-Keratinizing Squamous Cell Carcinoma 

Bronchial Washings

Figure 2 : Non-Keratinizing Squamous Cell Carcinoma 

Bronchial Brushings - 40x

Figure 3 : Keratenizing Squamous Cell Carcinoma Tadpole Cells 

& Spindle Cells (arrow) Bronchialbrushings - 40x

Figure 4: Well Differentiated Squamous Cell Carcinoma 10x

Figure 5 : Moderetly Differentiated Squamous Cell Carcinoma 

40x
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Figure 6 : Papillary Adenocarcinoma Bronchialwashings - 40x

Figure 7: Papillary Adenocarcinoma Bronchialbrushings - 10x

Discussion:

The aim of this study is to assess the diagnostic importance of 

the Bronchial washings, Brushings when compared  to biopsy in the 

investigation of patients who are suspected of having a pulmonary 

malignancy both clinically and radiologically 

Age incidence. Malhotra et al (1986) [2]reported that majority 

of the cases (lung tumors) occurred in the fifth, sixth and seventh 

decades with the peak incidence in sixth decade. The age 

distribution of various malignant lesions in the present study 

reflected similar picture maximum occurring at 6th decade. (vide 

table No.1 and graph No.1)

 A disease can affect both the sexes i.e., males and females. But 

the degree to which either male or female are effected depends on 

various factors like life style of the individual, exposure to noxious 

materials, genetic inheritance and so are lung tumors.

Gender distribution:

  To quote a few, David J. B ASHLEY and H. Duncun Davies 

(1969)[3] reported a high male to female ratio of 16:1. , Andrews et 

al (1985)[4] have shown that the ratio of male to female ratio was 

6.8:1, Whereas, Mc Duffiie et al (1987)[5] have reported a male-

female ratio of 3.7:1. 

It is noted that males are more affected than females and the 

reasons being as already mentioned is the life style like excessive 

consumption of non-food items like tobacco (smoking cigars, 

cigarettes, beedis) exposure to obnoxious carcinogenic fumes in the 

occupation. (Table No. 2 and Graph No.2)

 Clinical manifestation The clinical manifestations of lung 

cancer was studied by Arora et al [6](1990), who reported  that 

cough (92%) was the most common symptom,  followed by fever 

(90%). (table No. 5 & 6 and graph Nos. 5&6.) In the present study 

Right lung is more affected than left. In the Right lung it is the Right 

main bronchus that is largely affected. (Table No. 3 & 4 and figure 

Nos. 3 & 4)

The presentation of lung cancer was studied by Jindal et al 

(1982)[18],according to whom the most common presentation is 

mass lesions (64%), followed by pleural effusion ( 23% )and rib 

erosion in a few patients, in his study. In the current study also, the 

roentzenographic study revealed that most common presentation 

of lung cancer is mass lesions (55%) followed by pleural effusion in 

25%).(Table No.7 & and figure No.7)

Bronchoscopic appearance of the lesion is important in making 

histopathological diagnosis. The bronchoscopic observations of 

intraluminal appearance of the various tumors are grouped into 

two major categories in the present study. 

The commonest appearance noted was necrotic and white 

growth, followed by fleshy and lobulated growth. 

In the present study, necrosis (14 out of 28 cases) occurred 

most commonly in squamous cell carcinoma, an observation which 

was also made by John Astan (1986)[7] (Ref. table 8 and figure 

No.8). In the present study, a total of hundred patients showed 

endobronchial abnormalities. (Ref. table 8 and figure No.8).

 In the diagnosis of these sixty malignant lesions, bronchial 

washings yielded 25%(15cases),bronchial brushings gave positive 

result in all the cases100%(60), and bronchial biopsy was positive 

in 73.35%(44). In the remaining forty cases, 13cases showed 

inflammatory lesions ,Squamous metaplasia16%, Benign Reactive 

atypia  7% and dysplasia 4%.In the remaining sixteen cases, eight 

cases showed inadequate biopsy  and eight cases did not turn up. 

(Ref. table No.9 & 10 and fig.Nos 9 & 10)P Guptha et al 1985[8]

Reactive atypia includes enlarged, pleomorphic nuclei, with 

abnormally coarse, dark chromatin, and prominent nucleoli. 

Reactive changes are more frequently seen in bronchial 
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washing/brushing specimens  Contrary to features of atypia of 

cancer. A key diagnostic point is that when a cell is ciliated, it is 

almost certainly benign, [P Gupta 1985]. [8]However, cilia can 

degenerate quickly, leaving only a terminal bar although the 

presence of a terminal bar still suggests a benign process, terminal 

bar-like apical borders can be seen in certain malignancies. With 

further degeneration, the cells may lose their cytoplasm altogether, 

leaving only naked nuclei. Never unequivocally diagnose cancer 

based only on naked nuclei. The above mentioned criteria are also 

applied in the present study while making the diagnosis of  benign 

reactive atypia.

 VaderDrift in his study in 2005,[9] opined that the bronchial 

washings are superfluous for visible tumor as it may increase the 

cost factor and has no additional  advantage  over other  procedure 

and the present study also reveals   the same. 

In the present study the diagnostic accuracy of bronchial 

washings   is as low as   25% when compared to brushings. Which 

coincides with the study of Miep A, Vander Drift et al. in 2005[9] 

(Table No. 9 and 10 and figure Nos. 9 & 10) The low diagnostic 

results in washing is due to   the following reasons. 1.)Tumors just 

confined to bronchial wall not infiltrating into lumen. 2) Tumor 

necrosis 3) Lack of exfoliation due to poor communication of tumor 

with bronchus secondary to bronchial stenosis. . 4)Exclusion of 

atypical or highly suspicious cell from positive criteria. 5) 

Inadequate collection  of material. 

Zovala et al[1](1975)]In their studies accurate diagnostic 

bronchial a brushings showed 93%In the current study diagnostic 

accuracy of bronchial is 100%. This is due to better cellular yield 

with minimal cell degeneneration in brushings rather than in 

washings and other cytological specimen, as advocated by 

BEDROSSIAN CW ET AL[10] (1976) in their study. The higher 

diagnostic accuracy of brushing is due to  increased likelihood of 

collecting malignant cell from the lesion by back and forth strokes 

made during the collection of  brushing  material. 

The present  sample when analyzed  by using  a combination  of 

washing and brushing cytology  showed  squamous cell  carcinoma  

as the commonest  type   of   lung  tumor 46.67%(28 cases), 

followed by adeno carcinoma 23.33%(14cases), small cell 

carcinoma 6.67% (4cases), large cell carcinoma 6.67% and 

adenosquamous carcinoma 1.67%(1case).  Among 28 cases of 

squamous cell carcinomas  19 cases are keratinzing squa mous and 

the remaining 9 cases are non-keratinizing. Out of 14 

adenocarcinomas two cses are found to be broncho alveolar 

carcinomas. (Ref.table No.11 and Fig No. 11)

Sarkar et al., in( 1988),[11] Vh Mak et al.,in (1990),[13] 

Chaudhary et al., [18](1978) Kvale et al., in (1976),[12] reported 

diagnostic accuracies in   forceps biopsy as 79.59%, 76%, 75.8% 

71% respectively.  In the present observation it amounts to 73.3%.

In the present sample out of 60 malignant lesions, only for 44 

cases the biopsy material is made available. In the remaining 16 

cases, 8 cases did not turn up for biopsy and in another 8 cases the 

biopsy material was inadequate. This is due to clinician's 

inexperience (a novice trying to take biopsy) or circumstances not 

allowing to take deeper samples, like patients non-cooperation 

(vide table No12 and figure No 12)

Out of 27 cases of squamous cell carcinoma, 10 cases were 

graded as well differentiated, 11 cases as moderately differentiated 

and 6 cases as poorly differentiated tumors.

Investigators in the past have emphasized that multiple forceps 

biopsies to get the 75% positivity (Zavalaet al (1975)[1],Kvale et al 

(1978)[12].   In the present sample also 15 cases needed repetition 

of biopsy.

Various workers studied the utility of the combination of all 

three bronchoscopic procedures (viz., Bronchial washings, 

brushings and biopsy) in the diagnosis of lung cancer. The accuracy 

rate reported by Martoni et al (1978)[14], Wolfgang et al (1991) 

[15]and Kulpati et al (1985)  [16]was 98%, 97.8% and100% 

respectively. In the present study, the combination of all the three 

procedures gave a positive diagnosis in all the sixty cases giving an 

accuracy rate of 100%.This result was similar to that of another 

Indian author, Kulapati et al (Ref. table No.13 & figure No. 13)

The diagnostic accuracy tumor type was 96% for squamous cell 

carcinoma,86% for adeno carcinoma, 77% for large cell carcinoma 

and less than 50% for BAC, in the study made by Ng and Hoark et al, 

in (1983)[17].  

 In another study, Bonito and coworker found 100% accuracy 

for small cell carcinoma, 90% for large cell squamous carcinoma, 

80% for adeno carcinoma, and 50% for undifferentiated large cell 

carcinoma.

In the current study, even though malignancy  has been  proved 

with  positive cytological examination, the typing of cell has been 

difficult in some cases  particularly large cell carcinoma,(50%) but 

cell typing has been easy and excellent  with squamous cell 

carcinoma(89.29%). small cell carcinoma (100%) and  

adenocarcinoma ( 85.71%).. Many workers in the past opined that 

in addition to the high level of diagnostic accuracy, the bronchial 

material has impressively high prediction rate of histological type of 

a lesion. (Vide Table No.14 and Figure No. 14 )

Cytological features of  all tumors according to Diagnostic 

Comprehensive Cytopathology  Bibbo 1991 ,P.No.365-

373.Histology features of tumors in present study described 

according to 

Silverberg : Text Book of Pathology 4th edition Vol. 2 pg  935-

1002.
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Keratinizing squamous cell carcinoma In present study shows 

similar features with the exception of Hexheimer spirals 

.Microphotograph No 3

Cytological features of Non  Keratinizing squamous cell 

carcinoma In present study shows similar Microphotograph No 

1and2

The typical  Histopathological features of  Squamous cell 

carcinoma like varying degrees of keratinization with intra 

cytoplasmic keratin rings  and intercellular bridges, with squamous 

pearls in well differentiated forms are well seen in the present 

samples under microscope,(Ref .to Microphograph No.4and 5). 

With the exception of refractile rings and Hexheimer spirals.

Cytological features of Adenocarcinoma  in present study 

shows similar features Microphotograph No 6 and 7

The typical Histopathological features of Adenocarcinoma like 

papillary, acinar and solid patterns mixed forms are seen in the 

present sample.  Mucin production particularly in larger tumors is 

also noted (Ref .to Microphograph No.8 and 9). 

Peripheral adenocarcinoma measuring 2cm (or) less and 

separated them in to subtypes that represent progressive tumor 

model, ranging from localized bronchoalveolar carcinoma that 

grew in lepidic fashion along normal preserved alveolar septa  

(type – A).  Cases with foci lepidic growth but also with areas of 

structural alveolar collapse, there by forming thickened interstitial 

stroma (type B) Case with foci of stromal alteration and fibroblastic 

proliferation resulting in architectural disarray of underlying lung 

structure (type C) and poorly differentiated adenocarcinoma, 

including tubular and papillary adenocarcinoma, including tubular 

and papillary adeno carcinoma that showed more advanced 

disruption of the alveolar architecture, stromal disorganization, 

and little if any branchoalveolar pattern at the periphery (type D,E, 

and F) . (Ref. MicrophotographNo.10).

 Cytological features of large cell carcinoma in present study 

shows similar features (Ref. MicrophotographNo.11)

Microscopically Large cell carcinoma contain  large Tumor cells 

and have round or cubaidal shapes with abundant clear (or) pink 

cytoplasm and large nuclei containing prominent nucleoli, with  

Small amounts of intracellular mucin.  Large cell carcinomas 

diagnosed in the present study have histological features  that are 

akin to the classical picture described above. (Ref. to 

Microphotograph No 12.)    

      Cytological features of Small  cell carcinoma The present study 

shows similar features (Ref. MicrophotographNo. 13) 

The classical microscopic picture of Small cell carcinoma shows 

small tumor cells with scanty cytoplasm and round, spindled, or 

elongated nuclei exhibiting finely granular nuclear chromatin and 

inconspicuous nucleoli.  Nuclear molding is a characteristic feature 

with high mitotic rate and focal individual cell necrosis or apoptosis.  

Mitotic counts are in the 70-80. (Ref. MicrophotographNo. 14).

1. The best yield for the diagnosis of lung cancer is obtained 

with the association of the two procedures (endobronchial biopsy, 

cytological brushing). Cytological washings have a very low 

diagnostic yield.

Combinations of biopsy with brushing and biopsy with washing 

can diagnose 100% of all fibreoptic bronchoscopy positive cases. 

Performing either of these combinations may be more cost-

effective than doing all three techniques routinely. There is a good 

correlation between biopsy and brushing such that brushings may 

be considered reliable. In cases where the biopsy is not feasible or 

uninterruptible, brushings confirms the cancer. The examination is 

inexpensive and avoids the need for ultrastructural studies in the 

majority of cases. Collection of  either washings, or  brushings 

followed by biopsy, may be the most effective bronchoscopy 

strategy for evaluating endobronchial abnormalities.It is cost-

effective to use these procedures in the diagnostic workup of 

patients who are clinically suspected of having a pulmonary 

malignancy.

CONCLUSION
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