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ABSTRACT

BACKGROUND

Lung cancer is the leading cause of cancer mortality in the world. Two-thirds of patients present in advanced stages and tissue
diagnosis is usually based on cytology or small biopsy specimens, which has a direct impact on patient management and prognosis.
Several epidemiological studies have showed that since 1960s there is a change in pattern of lung cancer.

Aim: To evaluate clinical profiles and cytomorphological features of lung cancer cases diagnosed in our institution.

MATERIALS AND METHODS

This one year retrospective study was approved by Scientific Review Committee and Institutional Review Board. Clinical and
demographic data were collected from medical records and cytomorphological patterns were evaluated by reviewing the cytology
smears retrieved from the archives in our centre.

RESULTS

Clinico-pathological analysis of 100 cases of primary lung malignancies showed peak incidence in 7t decade (39%) with male
predominance (95%). Cough was the most frequent symptom (53%), right lung was the commonest site (66%) and located
centrally (44%). Associated pleural effusion, past history of pulmonary tuberculosis and family history of malignancy were
observed 19%, 9% and 5% cases, respectively. Predominant tumour types were adenocarcinoma (40%), squamous cell carcinoma
(17%) and small cell carcinoma (12%); 72% cases had disease above TNM stage II.

CONCLUSION
In many situations cytology is the only diagnostic method available for guiding therapeutic decisions in the management of
patients with lung cancer. Similar to the change in pattern of primary lung carcinoma in Western countries, adenocarcinoma of

lung has surpassed squamous cell carcinoma here too.
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BACKGROUND

Global cancer burden raised to 14.1 million new cases in
2012 compared with 12.7 million in 2008. About 8.2 million
cancer-related deaths occurred in 2012, compared to 7.6
million in 2008. Lung cancer is the most commonly diagnosed
cancer worldwide, accounting for 13% (n= 1.8 million) of the
total. It is the commonest cause of cancer mortality in the
world, constituting 19.4% (n= 1.6 million) of the total.l[!] The
incidence and death rate of lung cancer varies with
geographic region, environmental factors and ethnicity. In the
United States, the age adjusted death rate of lung cancer per
100,000 populations was 35.04 in 2014, whereas in India it
was 1.38.[21 In 2013, there was an estimated 415,707 people
living with lung and bronchus cancer in the United States.[3]
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In India, increased rate of diagnosis of lung carcinoma
was first reported by Viswanathan et al in early 1960s.[4]

According to the first population based cancer registry
from Eastern part of India published in 2002, the highest
number of lung cancer cases among males has been
documented from Kolkata and its suburbs compared to other
parts of India.l5]

In the United States, lung and bronchus cancer is most
frequently diagnosed among people aged 65 to 74, median
age at diagnosis being 70.131 Symptomatic lung cancers are
usually advanced cancers; and patients presenting with
progressive dyspnoea, cough, haemoptysis, hoarseness of
voice, chest pain and loss of weight or no symptoms at all.
Lung cancer can occur anywhere in the lungs, but more
common in the periphery of the lungs than in the hilar region,
and more common in the upper lobe than in other lobes. At
the time of diagnosis, only 16% of the patients have disease
confined to the primary site, 23% have regional lymph node
involvement and more than 60% have evidence of distant
metastatic disease usually to liver, bone, brain, adrenal gland
or lungs. Computed Tomography (CT) of chest is more
informative than chest radiography in terms of tumour size,
shape and location as well as in terms of staging.[¢] Endocrine
and paraneoplastic syndromes are common in lung cancer.[”]
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Previously, for therapeutic decisions lung cancer was
categorised as small cell carcinoma or Non-Small Cell Lung
Carcinoma (NSCLC) and the major histologic classes of NSCLC
described were adenocarcinoma, squamous cell carcinoma,
large cell carcinoma and other less common tumour
subtypes.[8] However, histologic heterogeneity is common in
lung cancers with variation in appearance and differentiation
from microscopic field to field.[1 One of the greatest advances
in the past decade in lung cancer management is the concept
of “personalised medicine.” Currently, precise subtyping of
NSCLC into adenocarcinoma and squamous cell carcinoma
has a direct impact on patient management as well as
prognosis. Two-thirds of patients are presenting in advanced
stages, and their diagnosis is usually established based on
cytology or small biopsy specimens.[101 The relevant
cytological features of small cell carcinoma are nuclear
moulding, small cell size and scanty basophilic
cytoplasm.[11.12] Neoplasms with patterns of acinar, papillary,
lepidic or micropapillary are diagnostic of adenocarcinoma.
Unequivocal keratinisation, well-formed classical bridges and
tadpole cells are helpful for the diagnosis of squamous cell
carcinoma. Neoplasms that lack any of these specific
morphologic patterns are designated as Non-Small Cell
Carcinoma Not Otherwise Specified (NSCC NOS).[10]

Epidemiological studies have showed that since 1960s in
the Western countries and many Asian countries,
adenocarcinoma of lung has surpassed squamous cell
carcinoma.[13-15] In India, studies conducted in different parts
of the country have projected varying observations in this
aspect.[16-22] The main objective of this descriptive study is to
evaluate the clinical profiles and cytomorphological features
of lung cancer cases, which were diagnosed in our institution
during the year 2015.

MATERIALS AND METHODS

This is a retrospective study approved by Scientific Review
Committee and Institutional Review Board and conducted in
a tertiary care teaching centre in central Kerala. All cases of
clinically suspected primary lung neoplasm, which were
diagnosed in the cytology division of Department of
Pathology, over a period of 12 months from January 2015 to
December 2015 were included in this study. Clinical and
demographic information of all cases were collected from
medical records available in our centre. Data collected
include patient’s age, sex, symptoms, relevant past illness,
family history, radiological findings and TNM stage at the
time of diagnosis. The cytomorphological patterns of all these
cases were evaluated by reviewing the Papanicolaou and/or
May-Grunwald Giemsa stained cytology smears retrieved
from the archives in our centre and were subtyped based on
2015 WHO C(lassification of lung tumours. All the clinical and
cytomorphological data were analysed by SPSS package 16.0.

RESULTS

In our centre during the study period, a total of 108 cases of

primary lung malignancies were diagnosed based on the

cytological examination, but due to incomplete clinical

information 8 cases were excluded from this study.
Clinico-pathological analysis was done in a total of 100

cases of primary lung malignancies diagnosed in our centre
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during the study period. The age of patients varied from 25 to
86 years and the mean age was 62.5 (62.5 = 9.3) years; 95
cases were males with male-to-female ratio of 19:1. In the
study group the common clinical presentations were cough
(53), dyspnoea (37), chest pain (26), haemoptysis (20),
hoarseness of voice (15), vertigo (2) and multiple skin
nodules (1). In 38 cases, both loss of weight and appetite
were present. Features of obstruction to Superior Vena Cava
(SVO0) and Horner’s syndrome were observed in 3 and 1 case
respectively; 9 patients had history of treatment for
pulmonary tuberculosis and 5 had family history of cancer.
Two cases had polyclonal gammopathy and one had
leukoerythroblastic blood picture.

CT of chest showed right lung as the site of primary lesion
in 66% (n= 66) of patients. Location of primary tumour was
central (hilar or perihilar) in 44 cases, peripheral in 35 cases,
apical in 3 cases and basal in 2 cases. Extensive lesions in lung
with both central and peripheral involvement were present
in 16 cases. At the time of diagnosis, pleural effusion (19%
cases), pericardial effusion (1% case), direct tumour invasion
into chest wall (20% cases), left atrium (1% case) and distant
metastasis (38% cases) were detected in CT. Malignant cells
could be demonstrated in pleural fluid in 3 out of 19 cases
with pleural effusion.

Cytology showed little anisocytosis in 27 cases, while
marked anisocytosis with many pleomorphic tumour cells
and multinucleated giant cells were seen in 9 and 8 cases
respectively. Cells had scanty cytoplasm in 17 cases and
ample amount of cytoplasm in 47 cases. Cytoplasmic
vacuolation in a few cells was present in 13 cases, while 1
case had an exclusive population of vacuolated cells with
eccentrically placed nucleus. In 39 cases nucleus was central,
while a mixed population was observed in 60 cases. Marked
nuclear molding was observed in 8 cases. Chromatin was
finely granular in 12 cases, coarsely clumped in 22 cases,
vesicular in 19 cases and showed mixed features in 47 cases.
In 44 cases cells showed nucleolus, of which 13 had
micronucleolus, 27 had macronucleolus and 4 had mixed
features.

Cases with uniform small round or oval cells having
scanty cytoplasm; nuclear molding and finely granular
chromatin were diagnosed as small cell lung carcinoma,
which accounted for 12 cases. Squamous differentiation was
observed in 17 cases such as keratinisation (9), tadpole cells
(13) and intercellular bridging (5). Clear glandular pattern
was observed in some cases such as acinar (19), papillary (6)
and papillaroid (1). However, considering the cohesive
nature of tumour cells, amount and vacuolation of cytoplasm,
location of nucleus, chromatin pattern and type of nucleolus,
a total of 40 cases were diagnosed as adenocarcinoma; 1 case
had small round cells in microacinar pattern, scanty
cytoplasm and pink globules in background, which was
diagnosed as adenoid cystic carcinoma. In 30 cases, no
substantial neuroendocrine or squamous or glandular
differentiation was observed.

Table 1. shows distribution of cytology specimens and
cytology diagnosis; Table 2. shows distribution of important
clinical profiles according to diagnosis. Table 3. shows age
distribution of patients in the study group.
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Specimen Diagnosis Total
SCLC scc ADC NSCC NOS AdcCC PMC
CTGFNA Lung 4 5 22 13 0 0 44
FNA Lymph Node 6 4 13 7 0 0 30
Imprint Cytology 1 6 1 6 1 0 15
FNA of Bone Lesion 1 1 1 3 0 0 6
BA Lavage 0 1 1 0 0 1
Sputum Cytology 0 0 1 0 0 0
Pleural Fluid 0 0 1 0 0 0 1
Total 12 17 40 29 1 1 100

PMC- Positive for Malignant Cells

CTGFNA - CT-guided FNA, SCLC - Small Cell Lung Carcinoma, SCC- Squamous Cell Carcinoma, ADC- Adenocarcinoma,
AdCC- Adenoid Cystic Carcinoma, NSCC NOS- Non-Small Cell Carcinoma Not Otherwise Specified,

Table 1. Distribution of Cytology Specimens and Diagnosis

Diagnosis SCLC SCC ADC AdcCC NSCCNOS PMC Total
Number 12 17 40 1 29 1 100
M: F 11:1 17:0 39:1 1:0 26:3 1:0 95:5
Right: Left 6:6 11: 6 27:13 1:0 21:8 0:1 66:34
C:P:A:B:E 9:0:0:0:3 9:1:0:1:6 10:24:1:0:5 1:0:0:0:0 14:10:2:1:2 1:0:0:0:0 44:35:3:2:16
PE 1 5 9 0 4 0 19
CWI 0 4 8 0 8 0 20
PTB 2 1 2 0 4 0 9
CF 1 0 3 0 0 1 5
Primary
T1:T2:T3:T4 0:7:2:3 0:6:7 :4 1:28:8:3 0:0:1:0 0:18:10: 1 0:0:1:0 1:59:29:11

M: F- Male: Female, Tumour Location C:P:A:B:E- Central: Peripheral: Apical: Basal: Extensive, PE- Pleural Effusion, CWI- Chest Wall
Invasion, PTB- Pulmonary Tuberculosis, CF- Cancer in Family

Table 2. Distribution of Demographic and Clinical Profiles of Cases according to Diagnosis
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3RD 4TH 5TH 6TH 7TH 8TH QTH
Age Total
(21-30y) | (31-40y) | (41-50y) | (51-60y) | (61-70y) | (71-80y) | (81-90y)
No: 1 0 8 34 39 16 2 100
% 0 8 34 39 16 2 100
Table 3. Age Distribution of Patients (in decade) in the Study Group
Sundaram Dhandapani|Binukumar| Current
Study etal® (21) et al(22) Study
(n =60) (n =54) (n=281) [(n=100)
Place and | Kolkata Chennai Kerala Kerala
Year -2010 -2013 -2010 -2015
Peak Age | 61-70 i 51-60 61-70
Group Years Years Years
Mean Age 63 59.8 - 62.5
Male: 3.2:1 3.9:1 6.0: 1 19:1
Female
Cance_r in i i 21.7% 50
Family
Chief i Cough i Cough
Complaint (61.1%) (53%)
Pleural
- 0, - 0,
Effusion 27.8% 19%
Right: Left - - 09:1 1.9:1
SCLC:
NSCC 1:10 1:16.8 - 1:7.3
Dominant
NSCLC ADC ADC Scc ADC Figure 1a. Cytology Smear showing Cellular Material
Stage IV 60% " 50% 38% with Hyaline Spherical Globules of varying Size and
Table 4. Comparison of Clinico- adherent Tumour Cells (Pap stain, x 100)
Pathological Profiles with Other Studies
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Figure 1b. Cytology Smear showing Small Sheets of
relatively Uniform Small round-to-oval Cells with Scanty
Cytoplasm, Round or Oval Nuclei and coarsely Granular
Chromatin along with a Hyaline Spherical Globule and a

few Bronchial Epithelial Cells (Pap stain, x 400)

Figure 1c. Right Pneumonectomy Specimen showing
Gray-White Lesion involving the Bronchus and
Lung Parenchyma measuring 9 x 7 x 5 cms

Figure 1d. Histopathology of Neoplasm shows
Monomorphic Population of Cells in Cribriform Pattern
with Central Homogeneous Eosinophilic Material (H and E
stain, x 100). Figure 1e. Inset: Histopathology shows an
Infiltrating Neoplasm in Subepithelial Region of Bronchus
with Focal Ulceration (H and E stain, x 100)
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DISCUSSION

In this study, 12 cases were diagnosed as Small Cell Lung
Carcinoma (SCLC) based on morphology of cells; 92% (n=11)
of the patients were males. Family history of colonic
carcinoma was present in 1 case. Two patients had clinical
evidence of Superior Vena Cava Obstruction (SVO).
Radiologically, these tumours showed equal involvement of
right and left lungs, centrally located in 75% of cases (n= 9)
and in 25% of cases (n= 3) an extensive pattern. At the time
of diagnosis metastasis was present in all patients (100%),
either local or distant. In accordance with the IASLC modified
staging 75% (n=9) of patients had limited disease, while 25%
(n= 3) of patients had extensive disease. One patient had
leukoerythroblastic blood picture and vertebral bone
metastasis; other sites of distant metastasis were liver (2
cases) and opposite lung (1 case). Biopsy was done in one
case and histopathology confirmed the diagnosis.

In the current study, Squamous Cell Carcinoma (SCC) was
diagnosed in 17 patients. A few pleomorphic cells and
multinucleated tumour cells were observed in 4 and 2 cases
respectively. Many pleomorphic cells and multinucleated
tumour cells were observed in 1 case each. Macronucleolus
and micronucleolus was evident in 1 and 3 cases respectively.
All patients were males (100%). Radiologically, tumour was
in right lung in 64.7% (n= 11) of cases, majority had central
(53%, n= 9) location followed by extensive (35%, n= 6)
pattern. At the time of diagnosis all cases had evidence of
metastasis (100%), either local or distant and TNM stage was
II'in 4 cases, Ill in 11 cases, IV in 2 cases. Distant metastasis to
opposite lung and bilateral adrenal gland was present in 1
case each. Malignant cells could be demonstrated in pleural
flull in 1 out of 5 cases with pleural effusion.
Histopathological study was done in 7 cases, of which 5 cases
correlated with cytological diagnosis and remaining 2 cases
were diagnosed as poorly differentiated carcinoma.

A total of 40 cases were diagnosed as Adenocarcinoma
(ADCA). A few pleomorphic cells and multinucleated tumour
cells were observed in 15 and 7 cases respectively. Many
pleomorphic cells and multinucleated tumour cells were
observed in 2 cases each; 12 cases showed vacuolated cells.
Macronucleolus and micronucleolus were observed in 23 and
2 cases respectively, while in 2 cases a mixed population of
cells was seen; 97.5% (n= 39) of the patients were males. One
case had past history of interstitial lung disease. Family
history of malignancy was present in 3 cases (Urothelial
carcinoma, gastric carcinoma and pancreatic carcinoma).
Clinical evidence of SVO was present in 1 patient.
Radiologically, primary tumour was in right lung in 67.5%
(n=27) cases and 60% (n= 24) had peripheral location. At the
time of diagnosis, 85% (n= 34) of cases had evidence of
metastasis and TNM stage was [ in 6 cases, Il in 6 cases, III in
9 cases and IV in 19 cases. Common sites of distant metastasis
were opposite lung (9 cases), bone (7 cases), adrenal gland (4
cases), liver (3 cases), brain (2 cases) and spleen (1).
Malignant cells could be demonstrated in pleural fluid in 2
out of 9 cases with pleural effusion. Biopsy was done in 2
cases and histopathology confirmed the diagnosis.

Diagnosis of Adenoid Cystic Carcinoma (AdCC) was made
in a 25-year-old male who presented with dyspnoea.
Bronchoscopy and CT chest showed a primary tumour (T3) in
right main bronchus with TNM stage 1. He was treated with
pneumonectomy and histopathology confirmed the
cytological diagnosis. [Fig.1a-d].
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In 29 cases, even though primary lung malignancy was
diagnosed by radiological studies and adequate cellularity
was present in cytology smears, a definite pattern or
differentiation was not observed, hence were diagnosed as
Non-Small Cell Carcinoma Not Otherwise Specified (NSCC
NOS). Occasional pleomorphic cells and multinucleate
tumour giant cells were observed in 5 and 2 cases
respectively. Numerous discohesive multinucleate tumour
giant cells and pleomorphic cells were observed in 5 cases
and one of this showed emperipolesis, while 2 had vacuolated
cytoplasm. Cells with micronucleolus were seen in 8 cases,
macronucleolus in 2 cases and both type of cells in 2 cases;
89.6% (n= 26) of the patients were males. Polyclonal
gammopathy was detected in one among the 4 patients with a
treatment history of pulmonary tuberculosis. Family history
of lung cancer was present in 1 case. Evidence of Horner’s
syndrome was present in 1 case. Radiologically, in 72.4%
(n=21) of cases, primary tumour was in right lung and
commonest location was central (48.2%, n= 14) followed by
peripheral location (34%, n= 10). At the time of diagnosis,
93.1% (n= 27) of cases had evidence of metastasis and TNM
stage was [ in 2 cases, Il in 7 cases, Il in 7 cases and IV in 13
cases. Distant metastases were detected in opposite lung (6),
bone (5), liver (3), adrenal (2), brain (1), skin (1), kidney (1)
and spleen (1). Confirmation of malignancy was done in 8
patients by histopathology, 6 were diagnosed as poorly
differentiated carcinoma and 2 were as squamous cell
carcinoma.

Bronchoalveolar lavage from a 70-year-old male with a
central lung mass showed a few discohesive malignant cells
without any definite differentiation. It was diagnosed as
smear positive for malignant cells. Subsequent biopsy from
the same lesion was diagnosed as poorly differentiated
carcinoma. At the time of diagnosis, he had pericardial
effusion and T3 tumour in left lung with TNM stage III.

In the current study, the peak age group affected by lung
carcinoma was 7t decade which was consistent with the
observations of Sundaram V et all8l from Kolkata; however, in
another study from Keralal??] it was in 6th decade. [Table 4] In
Kerala incidence of lung carcinoma in females is
comparatively less than that in other states. In this study, 9%
of cases had past history of pulmonary tuberculosis. Family
history of cancer was present in 5% cases in the current
study, while it was 21.7% in the study of
Binukumar B et all?22l Similar to the observations of
Dhandapani S et al,[21] cough was the commonest symptom in
patients with lung cancer but comparatively pleural effusion
was present at the time of diagnosis in lesser number of
patients (19% vs 27.8%). Mild preponderance for right lung
involvement was observed in this study, while not much
difference was observed by Binukumar B et al.l22]
Radiologically, commonest location of lung carcinoma was
hilar or perihilar (44%). Similar to the findings in other
studies, the commonest primary lung carcinoma was NSCC.
Consistent with the observations of Sundaram V et all8l and
Dhandapani S et all?ll adenocarcinoma was the most
common NSCC observed in the current study. More than 60%
lung cancer cases were detected before the stage IV in the
current study, while Sundaram V et all8l reported that 60% of
their cases were diagnosed with stage IV disease. Commonest
sites of distant metastasis observed in our study were
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opposite lung (17), bone (14), liver (8), adrenal (8), brain (3),
spleen (1) and kidney (1).

Limitations of the Study

Majority (72%) of the cases in our study population were
diagnosed with disease above TNM stage II, so biopsy of the
tumour was carried out only in limited number of patients
and correlation with histopathology was possible in only 20%
of cases.

CONCLUSION

Lung carcinoma predominantly develops in elderly males and
the majority of them have TNM stage above II disease at the
time of diagnosis. In many situations cytology is the only
diagnostic method available for guiding therapeutic decisions
in the management of patients with lung cancer. Similar to
the change in pattern of primary lung carcinoma in Western
countries, adenocarcinoma of lung has surpassed squamous
cell carcinoma here too.
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