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Abstract

Lung cancer is the leading cause of cancer death world-
wide. As a result, CT scans are crucial in the detection
and staging of lung cancer and patient follow-up after
treatment. The objective of this study was to investigate
the characteristics of lung adenocarcinoma and lung
squamous cell carcinoma (SCC) and how they relate to
demographic factors such as age, gender, and smoking
history. This study uses thoracic CT-scan images to detect
and stage lung cancer and monitor lung cancer patients
after treatment. This research employed a cross-sectional
descriptive-analytical approach. From July 2017 to Decem-
ber 2019, lung cancer patients underwent a chest CT scan
at the Respira Lung Hospital’s Radiology Installation in Yo-
gyakarta, Indonesia. The indicators in this study included
age, gender, and smoking history in adenocarcinoma or
SCC patients. Data were collected through observation
and documentation. The logistic regression test in SPSS 18
for Windows was used to analyze the data, with a p 0.05
threshold considered significant. The findings demonstrat-
ed that the relationship between chest CT-scan images and
lung cancer detection and staging was significant, with a
p-value of 0.05. Therefore, optimization of chest CT scan
as a radiological modality can be used to determine the
type of cytology or histology of lung cancer to improve
diagnostic accuracy.

Keywords: CT-Scan, Thorax, Lung Cancer, Adenocarcino-
ma, Squamous Cell Carcinoma

El cancer de pulmén es la principal causa de muerte por
cancer en todo el mundo. Como resultado, las tomografias
computarizadas son cruciales en la deteccion y estadifi-
cacion del cancer de pulmon, asi como en el seguimiento
del paciente después del tratamiento. El objetivo de este
estudio fue investigar las caracteristicas del adenocarcino-
ma de pulmon y el carcinoma de células escamosas (SCC)
de pulmén y como se relacionan con factores demografi-
cos como la edad, el sexo y el historial de tabaquismo. Este
estudio utiliza imagenes de tomografia computarizada
toracica para detectar y estadificar el cancer de pulmon,
asi como para monitorear a los pacientes con cancer de
pulmon después del tratamiento. Esta investigacion em-
pled un enfoque transversal descriptivo-analitico. Desde
julio de 2017 hasta diciembre de 2019, los pacientes con
cancer de pulmon se sometieron a una tomografia compu-
tarizada de torax en la instalacion de radiologia del Respira
Lung Hospital en Yogyakarta, Indonesia. Los indicadores
de este estudio incluyeron la edad, el sexo y los anteceden-
tes de tabaquismo en pacientes con adenocarcinoma o
SCC. Los datos se recopilaron a través de la observacion y
la documentacion. Para el analisis de los datos se utilizo la
prueba de regresion logistica en SPSS 18 para Windows,
considerandose significativo un umbral de p 0,05. Los hal-
lazgos demostraron que la relacion entre las imagenes de
tomografia computarizada de torax y la deteccion y es-
tadificacion del cancer de pulmon fue significativa, con
un valor de p de 0,05. Por lo tanto, la optimizacion de
la tomografia computarizada de térax como modalidad
radioldgica se puede utilizar para determinar el tipo de ci-
tologia o histologia del cancer de pulmon para mejorar la
precision diagndstica.

Palabras clave: tomografia computarizada, torax, cancer de
pulmon, adenocarcinoma, carcinoma de células escamosas
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ung cancer is a type of cancer that affects the

respiratory system. It is the leading cause of

cancer-related death in the world. According
to reports, one-third of all cancer deaths in men are caused
by lung cancer'. In 2015, the United States accounted
for 27% of lung cancer deaths, while the European Union
accounted for 20% in 2016." Based on biology, therapy,
and prognosis, the World Health Organization (WHO) di-
vides lung cancer into two types: Non-Small Cell Lung Car-
cinoma (NSCLC) and Small Cell Lung Carcinoma (SCLC).
NSCLC accounts for approximately 80-85 percent of all
lung cancers*>. This type is then classified into squamous
cell carcinoma and non-squamous cell carcinoma®®.

According to WHO data, lung cancer is the most preva-
lent cancer type in men and the fifth most common cancer
type in women in Indonesia. A high number of smokers
in Indonesia lead to lung cancer, one of the significant
health problems®. The most prevalent etiology of lung can-
cer is long-term exposure to tobacco smoke'®'". It causes
80-90% lung cancer in smokers and around 10-15% in
nonsmokers'?. A previous study also found hundreds of
carcinogens in tobacco smoke.

Despite advances in examination methods for diagnos-
ing and treating lung cancer, the prognosis remains poor.
So far, the stadium, tumor metastasis, sex, loss of body
weight, performance status, and changes in molecular
parameters have been identified as prognostic factors for
lung cancer>'4 Therefore, an easy and effective prognos-
tic assessment tool for lung cancer is necessary to deter-
mine the therapeutic strategy needed''e.

The computed tomography scan (CT scan) is essential for
diagnosing and staging lung cancer and monitoring pa-
tients with bronchogenic carcinoma after treatment. This
is because the prominent prognostic factor of survival in
lung cancer is the tumor. Accordingly, accurate staging
of bronchogenic carcinoma is essential for choosing the
therapy and determining the patient’s prognosis relating
to the stadium™-"°. Furthermore, computed tomography is
a standard imaging modality used for evaluating broncho-
genic carcinoma®. Therefore, recognizing lung cancer in
the early stage will be very beneficial for patients'?. More-
over, establishing the diagnosis enables patients to have a
better quality of life in the course of the disease through
incurable disease?'23,

The most common type of lung cancer is Adenocarcinoma.
The prevalence ranges from 35 to 50 percent of all lung
cancers. The CT scan shows around solitary nodule with
irregular borders due to parenchymal invasion along with
a fibrotic response®. Approximately 75% of lung adeno-
carcinomas are located in the periphery of the lung, mainly
in the superior lobe. In the early stages, adenocarcinoma
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lesions can appear through the blood and lymph vessels
without showing clinical symptoms until distant metasta-
ses occur. The researchers wanted to see how the charac-
teristics of lung adenocarcinoma and lung squamous cell
carcinoma (SCC) connect to demographic factors such as
age, gender, and smoking history. This study employs tho-
racic CT-scan images for lung cancer detection and staging
and post-treatment follow-up for lung cancer patients.

his study used a cross-sectional descriptive-ana-
lytical method. This study involved lung cancer
patients who underwent a chest CT scan at the
Radiology Installation of the Respira Lung Hospital, Yogya-
karta, Indonesia, from July 2017 to December 2019. The
indicators in this study included age, gender, and smok-
ing history in adenocarcinoma or SCC patients. Data was
obtained using observation and documentation. The con-
secutive Sampling technique was used for sampling. We
evaluated the chest CT scan and histologic examination of
all subjects who met our inclusion criteria.

Data were analyzed by logistic regression test using SPSS
18 for windows with the condition that p <0.05 was con-
sidered significant. Data results are presented in numbers
and percentages for categorical data, while numerical
data is presented in mean+SD. Bivariate analysis was used
to compare findings between chest CT scans and demo-
graphic characteristics. By comparing lung adenocarcino-
ma and SCC using logistic regression test. All data were
statistically analyzed using SPSS 18 for Windows, with a
significance level of p0.05.

The age, gender, and smoking history of patients with Ad-
enocarcinoma and squamous cell carcinoma in the study
are shown in Table 1.

Table 1. Distribution of research indicators

Characteristic Adenocarcinoman % Squgmous Cf” p
carcinoman%

Age 0.024

31-40 v.o. 2 2.0% 2 4.3%

41-50 v.0. 2 4.0% 6 13.0%

51-60 v.0. 23 46.0% 11 23.9%

61-70 v.0. 10 20.0% 14 30.4%

71-80 y.o0. 7 14.0% 12 26.1%

>80 v.0. 7 14.0% 1 2.2%

Sex 0.097

Male 26 52.0% 32 69.6%

Female 24 48.0% 14 30.4%

Smoking 0.005

Yes 26 52.0% 9 19.6%

No 24 48.0% 37 80.4%

According to table 1, 96 lung cancer patients took part in
the study. Fifty (52.08%) of them had lung adenocarcino-
ma, and the remaining (47.92 %) suffered from lung squa-
mous cell carcinoma. There were no significant differences
regarding age (p=0.024) and sex (p=0.097) between lung
adenocarcinoma and lung squamous cell carcinoma pa-
tients. Most of the subjects were in the lung adenocarci-
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noma and SCC group who were over 50 years old. Despite
the fact that males were more affected by these two forms
of lung cancer than females, fisher’s exact test revealed no
significant difference (p=0.097). With a statistically signifi-
cant difference (p=0.005), subjects with a history of smok-
ing were more numerous in the SCC group (n=37) than in
the lung adenocarcinoma group (n=26).

Results

Characteristics of CT scan

Table 2 shows the findings of the study’s observation on
the CT scan characteristics of Adenocarcinoma and squa-
mous cell carcinoma.

Table 2. The CT scan characteristics of Adenocarcinoma and squamous cell carcinoma

Characteristic Adenocarcinoma (%) Squamous Cell Carcinoman (%) p
Mass size 0.035
Diameter < 3 cm 1 2.0% 0 0.0%

Diameter 3-7 cm 28 56.0% 15 32.6%

Diameter >7 cm 21 42.0% 31 67.4%

Mass anatomical site 0.069
Upper lobe of the right lung 19 38.0% 29 63.0%

Lower lobe of the right lung 5 10.0% 5 10.9%

Upper lobe of the left lung 17 34.0% 8 17.4%

The lower lobe of the left lung 9 18.0% 4 8.7%

Mass Location 0.099
Central 17 34.0% 24 52.2%

Peripheral 33 66.0% 22 47.8%

Different lobe nodule 0.024
Absent 38 76.0% 43 93.5%

Present 12 24.0% 3 6.5%

Mass margin 0.101
Well-defined 21 42.0% 11 23.9%

ll-defined 10 20.0% 8 58.7%

Speculated 19 38.0% 27 84.8%

Air bronchogram/cavity 0.129
Absent 39 78.0% 39 10.9%

Present 11 22.0% 5 4.3%

Cavity 0 0.0% 2 4.3%

Mass enhancement 0.227
Absent 0 0.0% 2 4.3%

Present 50 100% 44 95.7%

Vascular involvement 0.301
Absent 32 64.0% 24 52.2%

Present 18 36.0% 22 47.8%

Lymphadenopathy 0.118
NO 3 6.0% 0 0.0%

N1 22 44.0% 12 26.0%

N2 11 22.0% 17 37.0%

N3 14 28.0% 17 37.0%

Pleural effusion in the tumour side 0.576
Absent 23 46.0% 21 45.7%

Present 27 54.0% 25 54.3%

Lung metastasis 0.016
Absent 28 56.0% 37 80.4%

Present 22 44.0% 9 19.6%

Tumour stadium 0.096
1A 0 0.0% 0 0.0%

B 0 0.0% 0 0.0%

A 0 0.0% 0 0.0%

1B 4 8.0% 0 0.0%

A 5 10.0% 4 8.7%

B 3 6.0% 7 15.2%

I C 1 2.0% 3 6.5%

VA 36 72.0% 28 60.9%

IV B 1 2.0% 4 8.7%




According to table 2, there were significant variations in
mass size (p=0.035), different lobe nodules (p=0.024), and
the occurrence of metastasis (p=0.016) between two types
of non-small cell lung malignancies, Adenocarcinoma, and
squamous cell carcinoma. Most subjects in adenocarcino-
ma group had the mass size of 3 - 7 cm (n=28; 56.0%),
while those in squamous cell carcinoma their mass size was
> 7 cm in diameter (n=31; 67.4%). Different lobe nodule
was more common in adenocarcinoma (n=12; 24.0%)
than in squamous cell carcinoma (n=3; 6.5%). Lung me-
tastasis was observed more in subjects with Adenocarci-
noma (n=22; 44.0%) than those with squamous cell carci-
noma (n=9; 19.6%). No significant differences were found
between the Adenocarcinoma and squamous cell carcino-
ma groups. regarding the anatomical location of the mass
(p=0.069), mass location (p=0.099), mass margin (0.101),
air bronchogram (0.129), mass increase (0.227), vascular
involvement (0.301), lymphadenopathy (0.118), pleural ef-
fusion in mass side (0.576), and tumor stage (0.096).

Observation of Adenocarcinoma
The results of observations of Adenocarcinoma in the study
can be seen in Figures 1, 2, 3, and 4.

Figure 1. Adenocarcinoma with mass in the lung

periphery and unusual interstitial pneumonia

Figure 2. Adenocarcinoma with mass and infected bullae

Figure 3. Squamous cell carcinoma with mass and
paraseptal emphysema in the superior lobe

Figure 4. Squamous cell carcinoma with lung TB

he characteristics of lung adenocarcinoma and
lung squamous cell carcinoma (SCC) detected
in thorax CT scans, and their correlations to de-
mographic parameters such as age, gender, and smok-
ing history are investigated in this study. There were 50
patients with lung adenocarcinoma and 46 lung SSCC
patients during the study period. Small cell lung cancer
(SCLC) and non-small cell lung carcinoma (NSCLC) are the
two most common kinds of lung cancer (NSCLC). Histo-
pathologic ally NSCLC is classified into Adenocarcinoma
and squamous cell carcinoma?+%. Adenocarcinomas are
mucin-forming and usually arise from the fibrotic tissue of
the lung, and squamous cell carcinomas show polygonal
cells with intercellular bridges?’.

Lung cancer is diagnosed in more than 60% of cases before
65. When they were diagnosed with lung cancer, most of
our study participants were over the age of 50, with stage
IV A being the most prevalent cancer stage. Lung cancer in
its early stages has no clinical symptoms?®. However, lung
cancer signs and symptoms commonly occur at the ad-
vanced stage'®. As a result, patients frequently receive a
delayed diagnosis, resulting in a dismal prognosis.

The stage of the disease mostly controls lung cancer
prognosis. Thoracic complications kill roughly 75% of
squamous cell carcinoma patients and nearly 40% of Ad-
enocarcinoma and large cell carcinoma patients'. The life
expectancy of patients with metastatic lung cancer ranges
from 6 months to a year®. It is based on the patient’s per-
formance on the Karnofsky scale, the severity of the dis-
ease, and weight loss in the previous six months.” This
study concluded that lung metastasis was more common
in subjects with Adenocarcinoma (44%) than squamous
cell carcinoma (19.6%,).

Smoking is one of many factors that can put people at risk
for lung cancer®'. Lung cancer is responsible for 80% of
lung cancer in men and 50% of lung cancer in women.
Most subjects in this study are smokers. This study dem-
onstrated that smoking was more common in squamous
cell carcinoma patients (80.4%) than in Adenocarcinoma
(52.0%). The risk of lung cancer is 20 times higher in
smokers than that of nonsmokers.
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A Lung CT scan is one of the imaging modalities for diag-
nosing and evaluating various lung abnormalities. It can
also guide therapy plans, including prescribing, surgery, or
radiation?. Thorax CT scan is better than thorax X-ray in
diagnosing lung mass as it can determine the size, loca-
tion, and growth of lung cancer and identify lymph node
enlargement’. Lung cancer may present in various radio-
logical features. It generally appears as hilar or perihilar
mass, large mass (>4 cm), apical mass, multiple mass, at-
electasis, pneumonia appearance, cavity, and mediastinal
lymphadenopathy.

Squamous cell carcinoma is commonly found in the cen-
tral lung area characterized by endobronchial obstructive
lesions showing the presence of hilar or perihilar mass. At-
electasis and obstructive pneumonitis emerge due to bron-
chial obstruction?®3'. Squamous cell carcinoma is primarily
encountered in one-third of the lung periphery in cavitated
mass with a thick wall. An air-fluid level can accompany
it.?% Its size ranges from 2 to 10 cm in diameter. Thorax
CT scan findings of our study subjects with squamous cell
carcinoma demonstrated that 67.4% had a mass measure
of >7cm, 52.2% of the masses were located in the central
lung, and only 4.2% had cavitated mass.

Adenocarcinoma is the most common type of lung can-
cer. Its incidence reaches 35 - 50% of all lung cancers.
About 75% of lung adenocarcinomas are located in the
lung periphery, mainly in the superior lobe. Still, they are
commonly found in lungs with local fibrotic tissue or pre-
vious chronic interstitial fibrosis. Subpleural mass is seen
as a thin linear lesion which is the extent of pleura.?” An
air bronchogram is observed in the nodule, and central
necrosis may also appear, but the cavitated lesion is un-
common.*® In the early stage, adenocarcinoma lesions may
appear through blood vessels and lymph without showing
any clinical symptoms until distant metastasis occurs. The
thorax CT scan findings in this study revealed that 66 % of
lung adenocarcinomas in the subjects were located in the
lung periphery and none of them had cavitated lesions.

verall, the present study aimed to ana-

lyze the features of lung adenocarcinoma

and lung squamous cell carcinoma (SCC)
and how they relate to demographic factors such as age,
gender, and smoking history. The study utilized thoracic
CT-scan images to detect and stage lung cancer and moni-
tor lung cancer patients after treatment. Based on the re-
sults acquired, patients with lung cancer treated at Respira
Lung Hospital in Yogyakarta, Indonesia, had CT scans that
revealed substantial differences between lung adenocar-
cinoma and lung squamous cell carcinoma. Patients with
squamous cell carcinoma have a bigger tumor mass than

those with Adenocarcinoma. Patients with Adenocarci-
noma have more lobe nodules and lung metastases than
those with squamous cell carcinoma. Patients with squa-
mous cell carcinoma are more likely to have a smoking his-
tory than those with Adenocarcinoma. Optimizing chest
CT scan as a radiological modality can determine the type
of cytology or histology of lung cancer to improve diag-
nostic accuracy.

However, several constraints may be present in this study.
This is a single-center study so the sample size is limited,
and the outcomes cannot be generalized. The patients’
data on the medical record, CT scan imaging, and ana-
tomical pathology results were not documented well, thus
limiting our sample recruitment. Future studies must be
able to overcome these limitations.
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