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Abstract
Backgrounds: The cytological and histopathological findings
establish the type of lung cancer cells as the definitive diagnosis of
lung cancer. This study aimed to determine the characteristics of
lung cancer patients in terms of age, mean age, gender, staging,
and the proportion of lung cancer cells by cytologic examination of
Transthoracic Needle Aspiration (TTNA) and histopathologic
evaluation from CT-guided core biopsy.
Method: This is a descriptive study involving 42 subjects diagnosed
with lung cancer at H. Adam Malik Hospital Medan in 2016-2020 that
met the inclusion criteria through consecutive sampling. Data was
analysed using descriptive statistics for categorical variables.
Results: Of 42 study subjects, the 60–71-year age group had the
highest percentage of lung cancer (42.9%). Male (71.4%) was
higher than female, the most common lung cancer staging was IVA
(57.1%), and adenocarcinoma was found to be the most frequent
type of lung cancer in both cytology (33.3%) and histopathology
(31.0%).
Conclusion: We concluded that core biopsy is superior in
diagnosing lung cancer compared to TTNA.
Keywords: core biopsy, cytology, histopathology, TTNA

INTRODUCTION

the worst prognosis, with high mortality

Lung cancer, in its broadest meaning,
refers to all cancers of the lungs, including
malignancies that originate in the lungs and
malignancies that originate outside the
lungs. Lung cancer refers to primary lung
cancer, which is defined as malignant
tumors that arise from the bronchial
epithelium,

also

known

as

bronchial

carcinoma (bronchogenic carcinoma). Lung
cancer is especially lethal because it has
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and morbidity, a low survival rate, and
difficulties

in

early

detection

and

screening.1,2
Lung cancer was rare in the early
20th century, but it is gradually becoming
more common. According to the 2012
GLOBOCAN report, there were 1.8 million
new lung cancer cases globally, 12.9% of
the total estimated cancer incidence in
2012. The global geographic distribution of
lung

cancer

shows

marked

regional
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variation. Males have the highest incidence

definitive histopathological diagnosis and

of lung cancer in Central and Eastern

should be superior to cytology.

Europe (53.5 per 100,000) and East Asia

In

some

cases,

particularly

molecular

analysis is

(50.4 per 100,000). Central and western

adenocarcinoma,

Africa show low incidence rates (2.0 and

essential. Two methods to obtain sufficient

1.7 per 100,000, respectively). Females

biopsy samples are flexible bronchoscopy

tend to have a lower incidence rate and a

and

slightly different geographic distribution,

bronchoscopy is the best method for

particularly if they have a history of

locating proximal tumors; whereas, CT-

smoking.3,4

guided lung biopsy is more accurate for

CT-guided

lung

biopsy.

Flexible

Indonesia ranks third after China and

locating peripheral tumors. CT-guided lung

India, with the incidence of cancer reaching

biopsy, if conducted safely, has a sensitivity

25,322 cases with a death rate of 22,522

of 90% for the diagnosis of lung cancer.

cases. Lung cancer was estimated to affect

Complications

1,098,700 males and 491,200 females

particularly hemoptysis and pneumothorax,

worldwide in 2012, accounting for 24% and

which require the insertion of a chest tube. 9

14% of all cancer deaths in males and

This study aimed to determine the

females, respectively. Smoking is strongly

profile of the histopathological examination

linked to lung cancer incidence, with long-

of core biopsy and CT-guided TTNA in

term smokers having a 10% risk, and those

patients diagnosed with lung cancer.

without a smoking history having a 10-15%
risk due to environmental and genetic
factors.5–7

are

less

common,

METHOD
This is a descriptive study involving

Several studies have shown that the

42 subjects diagnosed with lung cancer at

characteristics and clinical features of lung

H. Adam Malik Hospital Medan in 2016-

cancer patients have not changed. The

2020 that met the inclusion criteria through

data show more cases in males aged >40

consecutive

years and smokers. The most common

variables, the data in this study were

histologic finding (85%) is Non-Small Cell

examined descriptively. The outcome is

Lung Carcinoma (NSCLC); the results show

presented in the form of frequency and

that the 5-year survival rate of early-stage

percentage (proportion). This study has

lung cancer was around 14%, and when it

been approved by the Ethical Research

is in an advanced stage, only about 10%

Committee of the Faculty of Medicine at

survived an average of 9-14 months.1,8

Universitas Sumatera Utara.

sampling.

For

categorical

Histopathological analysis of lesions
in the lung is mandatory if lung cancer is
suspected

to

determine

the

optimal

diagnostic setting. The specimen material
acquired

should

be

adequate

for

a

RESULTS
We collected data for four months
(April 2020 to August 2020). This study
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involved 42 samples taken from the
population according to the inclusion and
exclusion criteria. The majority of the
patients in this study were male (71.4%).
The 60–71-year age group had the highest
percentage of lung cancer (42.9%). A
detailed description can be seen in Table 1.
Table 1. The characteristics of subjects (N=42)
Variables
n
%
Gender
Male
30
71,4
Female
12
28,6
Age
18-30 years old
2
4,8
31-40 years old
3
7,1
41-50 years old
2
4,8
51-60 years old
10
23,8
61-70 years old
18
42,5
71- 80 years old
5
11,9
81-90 years old
2
4,8
Average Age
59 years old

Lung cancer staging in this study
sample used the TNM system classification
according to the International Staging

Table 3. Core biopsy histopathology (N=42)
Core biopsy histopathology
n
Adenocarcinoma
13
Poorly Differentiated Adenocarcinoma
3
Well Differentiated Adenocarcinoma
1
Adenosquamous cell carcinoma
1
Squamous cell carcinoma
11
Not representative
8
Atypical tissue
2
Melanoma metastases
1
Benign lesion
1
Yolk sac tumour
1

%
31.0
7.1
2.4
2.4
26.2
19.0
4.8
2.4
2.4
2.4

Cytological diagnosis of lung cancer is
based

on

the

2015

World

Health

Organization (WHO) classification system
and the International Association for the
Study of Lung Cancer (IASLC). Pathologists
analyzed the cytologic findings of the CTguided

TTNA

using

the

following

classifications was (C1) inadequate, (C2)
benign smear/inflammatory smear, (C3)
atypical, (C4) suspected malignant, (C5)
malignant smear.
Four

samples

were

considered

System for Lung Cancer version 8 in 2017

inadequate, five samples were benign

and the most common lung cancer staging

smears, four samples were hemorrhagic

was IVA (57.1%) as seen in Table 2.

smears, two samples were atypical, one

Table 2. Lung cancer staging (N=42)
Lung cancer staging
n
IA
1
IIB
5
IIIA
9
IIIB
2
IVA
24
IVB
1

The

results

of

was suspected malignant, and 26 samples
%
2,4
11,9
21,4
4,8
57,1
2,4

histopathological

analysis of the core biopsy in this study
consisted of Non-Small Cell Lung Cancer
(NSCLC) and Small Cell Lung Cancer
(SCLC). In this study, adenocarcinoma was
found to be the most frequent type of lung
cancer (31.0%) as seen in Table 3.
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were malignant (Table 4).
Table 4. Transthoracic Needle Aspiration Cytology
(N=42)
Transthoracic Needle
n
%
Aspiration Cytology
C1 Inadequate
4
9.5
C2
Benign Smear
5
11.9
Hemorrhagic smear
4
9.5
C3 Atypical
2
4.8
C4 Suspected malignant
1
2.4
C5
Malignant smear
3
7.1
Adenocarcinoma
14
33.3
Squamous cell carcinoma
9
21,.4
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DISCUSSION

adequacy of samples and types of cancer

In this study, we found that in
establishing lung cancer diagnosis using a
core biopsy, more malignant cells were
found in the core biopsy (69.1%) than in
the TTNA procedure (62.2%). It could be
because the TTNA needle size is smaller
than the Core biopsy, thus the sample
adequacy of the Core biopsy is better than
TTNA. The experience of the operator who
performed the TTNA and core biopsy, the
presence of a pathologist at the time of the
TTNA and core biopsy were done, and the
type of devices used during the procedure
were also thought to be the reasons.10
In TTNA, one factor affects the
diagnostic results of lung cancer adalah the
interpretation of the anatomic pathologist
who concludes of the obtained aspirate.
Currently, there is no standard category in
the cytopathological assessment of lung
cancer. Other factors that affect the
adequacy of samples on TTNA and Core
Biopsy are the size and location of the
nodules found on CT scans and the number
of needle punctures in sampling. In
contrast, the depth of the needle puncture
and the patient's position does not affect
the diagnostic value.11,12
Core biopsy is preferable to TTNA
because it minimizes the likelihood of
diagnostic failure and to obtain sufficient
tissue

samples

for

molecular

histopathological analysis. TTNA, on the
other hand, has advantages because it is
less expensive, Rapid On-site Evaluation
(ROSE) can be directly performed, and
pathologists

can

directly

assess

the

cells so that an accurate diagnosis is
established.13,14
Although Core Biopsy produces a
higher diagnostic value than TTNA, Core
Biopsy has more significant complications
than

TTNA.

The

most

common

complications found are pneumothorax and
bleeding. It is associated with a larger
needle size in Core Biopsy compared to
TTNA. It is the reason that a core biopsy is
not always necessary, simply using TTNA
and accompanied by a pathologist will
produce a better diagnostic value.15
There is a wide variation in reporting
the diagnostic accuracy of TTNA wherein
the sensitivity, specificity and accuracy of
TTNA are 82 to 99%, 86 to 100% and 64
to 97%, respectively. Core Biopsy shows a
slightly higher sensitivity, specificity, and
overall accuracy, with 89%, 97% and 93%,
respectively. This study recommends using
needle sizes 18 and 20 and the coaxial
technique to improve diagnostic results
resulting in a diagnostic accuracy value of
74-95% for the diagnosis of malignancy.
Schneider et al. discovered that Core
Biopsy had statistically better sample size
adequacy for molecular testing than TTNA
(67% vs 46%; P=0.007)16
The

study

that

measured

the

diagnostic accuracy of CT Scan-guided
Core biopsy of small lung nodules was
96.1%, with 100% technical success. This
study indicates that CT-guided core biopsy
is an effective method for diagnosing small
lung nodules. Previous studies showing
TTNA to diagnose small lung nodules
(20mm)

showed

that

the

diagnostic

Respir Sci 2021, Vol.2 No.1
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accuracy was only 64.6% to 77.2%. The

lung cancer in the United States in 2018

size of the nodule affects the diagnostic

were 121,680 for men and 112,350 for

accuracy of TTNA and core biopsies. The

women, for a total of 234,030, equivalent

diagnostic failure of TTNA is influenced by

to

641

day.

10,21,22

the size of the lung nodules.

17

Univariate analysis showed that the

In

lung
a

cancers

study

diagnosed

conducted

at

the

predictors of diagnostic success of Core

Department

Biopsy were tumour size >3 cm, use of

Respiratory Medicine, Faculty of Medicine,

coaxial needle and 2.5 mm thorax CT Scan

Universitas

slice thickness, use of additional imaging

regarding the diagnosis of lung cancer

and Ground Glass Opacity (GGO) images

using a CT-guided core biopsy, found that

and obstructive pneumonitis reduced the

there were 78% more males and 10%

diagnostic value of Core Biopsy. The

females, this shows no difference from

diagnostic accuracy of TTNA (82%) and

previous studies. In a study conducted at

Core Biopsy (92%), Core Biopsy is better in

the

the

adequacy

assessing

of

tissue

anatomical

of

per

Pulmonology

Sumatera

Department

of

Utara

in

and
2019,

Pulmonology

and

samples

in

Respiratory Medicine, Faculty of Medicine,

pathologists

to

Universitas

Sumatera

2016,

regarding

pneumothorax and bleeding is greater in

Ultrasound-guided TTNA in lung cancer, it

Core Biopsy due to a larger needle.

diagnostic

in

produce a correct diagnosis. The risk of
18,19

the

Utara

accuracy

of

was found that the males were mainly

This study included 42 samples. From

around 76.1% and followed by the females

all the samples, the majority gender is

23.9 %, this shows not much different from

male, 30 patients (71.4%). Some previous

previous studies.23,24

studies analyzing TTNA and core biopsy

Lung cancer is the second most

with ct scan guidance showed more males

common cancer diagnosis by gender, after

(67.8%) and females (32.2%). Another

prostate cancer in men and breast cancer

study conducted in Japan also found that

in women. In 2018, lung cancer accounted

males (60%) were more common than

for 14% of new cancers in men and 13%

females (40%).12,20

of new cancers in women in the US.22

A study conducted at Chang Gung

According to hospital-based cancer

Hospital, Taiwan, found that there were 20

registration data at the Dharmais Cancer

males and 23 females in group A (lesion

Hospital, Jakarta, in 2003-2007, lung

≤15 mm) and 86 males and 69 females in

cancer was the most common malignancy

group B (lesion >15 mm). A study

in males (5.92/100,000), while in females,

conducted at the Kosin University Hospital,

it was fourth (5.52/100,000). Data at

Busan, North Korea, showed more male

Persahabatan Hospital Jakarta, in 2004-

(196 patients) than female (104 patients).

2006, showed that about 83.4% of lung

Based on 2018 Translational Lung Cancer

cancer patients were male and 43.4%

Research (TLCR) data, new estimates of

female patients, which was associated with

22
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a history of smoking. The number of lung

never smoked. Stage IV lung cancer was

cancer patients at H. Adam Malik Hospital

the most common.1,27,28

in Medan increases; based on Melindawati's

A study conducted at Dharmais

research (2008), the gender are primarily

Cancer Hospital Jakarta from 2008 to 2012

male, around 86.1%, and the aged over 60

discovered that stage IV lung cancer was

years are around 40.8%.8

the most common, accounting for up to

Several studies have shown that the

26.2% of all cases. Because it frequently

characteristics and clinical features of lung

occurs without symptoms in the early

cancer patients have not changed. The

stages,

data show more cases in men aged over 40

discovered at an advanced level. The

years and smokers. In this study, the

majority of lung cancer deaths are caused

average age of the entire sample was 59

by metastases to distant organs. Lung

years. These results are not much different

cancer frequently spreads to other organs

from previous similar studies. A previous

such as the brain, liver, bones, and adrenal

study conducted at the Suleyman Demirel

glands.29,30

lung

cancer

is

frequently

University, Isparta, Turkey, found a mean

The histopathological analysis results

age of 64 years. A study conducted at the

from the core biopsy in this study used the

University of Maastricht, the Netherlands,

Histopathological Classification of lung

from 35 samples found that the average

cancer, specifically Non-Small Cell Lung

age was 65 years, indicating that age is one

Cancer

of the risk factors for lung cancer.1,25,26

squamous

(NSCLC),
cell

adenocarcinoma,

carcinoma,

large

cell

One of the factors influencing lung

carcinoma, and Small Cell Lung Cancer

cancer prognosis is the stage of the

(SCLC), small cell carcinoma, and other

disease. According to various reports, the

types of cancer cells. In this study, the

majority of lung cancer patients are

most

determined

adenocarcinoma in 13 patients (31.0%).

based

on

the

disease's

advanced stage. The most common staging

common

cell

type

was

Most of the literature shows that

in this study was stage IVA, which

adenocarcinoma

accounted for 57.1% of all staging. In

common lung cancer malignancies. A study

Indonesia,

lung

cancer

conducted

diagnosed

when

the

is

typically

disease

at

cells
the

are

the

Department

most
of

has

Pulmonology and Respiratory Medicine,

progressed to an advanced stage. Early

Faculty of Medicine, Universitas Sumatera

identification of lung cancer based on

Utara in 2019, about the diagnosis of lung

moderate symptoms occurs in people in

cancer using a core biopsy with the CT

stages II and III. A study on women who

scan guidance, found that Squamous Cell

had never smoked at the H. Adam Malik

Carcinoma cells were more in about ten

General Hospital Medan found an elevated

patients

risk of lung cancer in women who had

adenocarcinoma cells 11 patients (23%),

(25%)

followed

by

this looks slightly different from the
Respir Sci 2021, Vol.2 No.1
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previous study. The results of a similar

using the following classifications: (C1)

study at Sichuan University, Chengdu,

inadequate,

China, showed that from 338 samples with

smear/inflammatory smear, (C3) atypical,

histopathological

213

(C4) suspected malignant, (C5) malignant

(2.1%),

smear. In this study found C1, C2, C3, C4,

squamous cell carcinoma 35 (10.4%),

C5 4 (9.5%), 9 (21.4%), 2 (4.8%), 1

large neuroendocrine cells 6 (1.8%). ),

(2.4%), 26 (61.8%) respectively.

(63%),

small

results,

namely

adenocarcinoma

cell

carcinoma

7

20

(5.9%),

(C2)

benign

This study found that the most

Lymphoma 4 (1.2%), tumor metastases 39

common

(1.5%), undifferentiated lung carcinoma

adenocarcinoma in 14 patients (33.3%)

14 (4.1%).

23,31

type

cells

were

and squamous cell carcinoma in 9 patients

This study shows that the most
common

malignant

of

is

the most common type is adenocarcinoma.

adenocarcinoma. A study conducted at

A study conducted at the Department of

Adana Numune Hospital, Turkey, with a

Pulmonology and Respiratory Medicine,

total of 65 samples, found histopathological

Faculty of Medicine, Universitas Sumatera

results, specifically with adenocarcinoma

Utara in 2016, about the diagnostic

malignancy cells, 11 (16.9%), epidermoid

accuracy of TTNA with chest ultrasound

carcinoma 8 (12.3), small cell carcinoma 4

guidance in lung cancer, found 17 patients

(6.2), lymphoma 2 (3.1%), pleomorphic

(37%) of adenocarcinoma cell types.

carcinoma 1 (1.5%), metastatic 7 (10.8%),

Followed by Squamous Cell Carcinoma in

undifferentiated

five patients (10 %), this does not appear

lung

lung

cancer

(21.4%). The literature also indicates that

carcinoma

14

(21.6%), benign lesion 12 (18.4 %), Not
representative 6 (9.2%). Another similar

to

be

studies.

much

different from previous

24

study conducted at Nanjing University,

A similar study conducted at the

China, found that the most malignant cells

Massachusetts Hospital, Boston, United

were adenocarcinoma with 158 (50.9%)

States, found that there were 76 patients

followed by squamous cell carcinoma with

(88.3%) adenocarcinoma cells (88.3%),

34 (11%). The results in this study were

two patients (2.3%) poorly differentiated

also the most common type of lung cancer,

adenocarcinoma, one patient (1.16 %)

adenocarcinoma, than other types of lung

pancreatic

cancer cells.

12,32

Cytological diagnosis of lung cancer

cancer

metastases,

benign

lesion one patient (2.3%), inadequate 11
patients

(12.7%).

A

similar

study

using based on the 2015 World Health

conducted at the University of Texas,

Organization (WHO) classification system

United States, also found that the most

and the International Association for the

adenocarcinoma cells were found in 40

Study of Lung Cancer (IASLC). Anatomical

patients

Pathologists analyze the cytology of the

carcinomas

TTNA procedure with CT scan guidance

carcinoma metastases 26 patients (12%),

24
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(18.6%),
25

squamous
patients

cell

(11.6%),
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melanoma

metastases

patients

common lung cancer cell types were

(0.93%), benign lesions were 70 patients

adenocarcinoma in cytology (33.3%) and

(32.5%),

histopathology (31,0%). We concluded

atypical

two

was

13

patients

(6%).15,33

that Core Biopsy is more effective than

Adenocarcinoma is the most common

TTNA in diagnosing lung cancer.

cell type in peripheral lesions with central
fibrosis and pleural thickening, found in
most

smokers

and

nonsmokers.

Adenocarcinoma is the most common type
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