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Abstract— Lung cancer is a malignant lung tumor 

characterized by uncontrolled cell growth in tissues of the 

lung. This growth can spread beyond the lung by the process 

of metastasis into nearby tissue or other parts of the body. 

Most cancers that start in the lung, known as primary lung 

cancers, are carcinomas. The most common symptoms are 

coughing, weight loss, shortness of breath, and chest pains 

.This paper focuses on the study of how the lung cancer 

develops and its analysis to mitigate the problem. Soft-

computing is an important analysis tool of lung cancer. 
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I. INTRODUCTION 

Lung cancer is a malignant lung tumor characterized by 

uncontrolled cell growth in tissues of the lung. Lung cancer 

is the common cause of death among people. Detection of the 

tumor at the early stage can increase the chance of survival. 

This growth can spread beyond the lung by the process of 

metastasis into nearby tissue or other parts of the body. Most 

cancers that start in the lung are primary lung cancers which 

are carcinomas. The two main types of lung cancers are 

small-cell lung carcinoma (SCLC) and non-small-cell lung 

carcinoma (NSCLC)[4]. 

 If the cancer grows in the airways, it may obstruct 

airflow, causing breathing difficulties. The obstruction can 

lead to accumulation of secretions behind the blockage, and 

predispose to pneumonia. Depending on the type of tumor, 

paraneoplastic phenomena symptoms not due to the local 

presence of cancer may initially attract attention to the 

disease. In lung cancer, these phenomena may include 

hypercalcemia, syndrome of inappropriate antidiuretic 

hormone. Tumors in the top of the lung, known as Pancoast 

tumors, may invade the local part of the sympathetic nervous 

system, leading to Horner's syndrome as well as damage to 

the brachial plexus.  

A. Soft-Computing 

Soft Computing played an important role in the detection and 

diagnosis of cancer diseases analytically with improved 

effectiveness and suitable accuracy with the help of methods 

and proper attributes reference value. Soft computing is a 

consortium of methodologies that provides flexible 

information processing capability[2]. Different clinical 

values for attributes and biomarkers have been taken as an 

input and match these with the reference values to predict the 

diseases accurately. The outcome of this would help doctors, 

scientists, pharmacists in understanding the characteristic and 

association of attributes which is responsible for these 

diseases and provide proper diagnosis method and in 

discovering new drugs. The detection of lung cancer can be 

helpful in curing the disease. 

 In the following sections, section II presents signs 

and symptoms of lung cancer, section III presents the causes 

of lung cancer, section IV presents the lung cancer analysis, 

section V presents the overview of lung cancer, section VI 

presents the stages of lung cancer and section VII presents the 

final conclusion. 

II. SIGNS AND SYMPTOMS 

Signs and symptoms of lung cancer which includes poor 

appetite, weight loss, fever and fatigue Symptoms of 

metastatic disease includes weight loss, bone pain and 

neurological symptoms includes headaches, fainting, 

convulsions, or limb weakness. Common sites of spread 

include the brain, bone, adrenal glands, opposite lung, liver, 

pericardium, and kidneys.  

 Respiratory symptoms: coughing, coughing up blood, 

wheezing, shortness of breath. 

 Systemic symptoms: weight loss, weakness, fever, or 

clubbing of the fingernails 

 Symptoms due to the cancer mass pressing on adjacent 

structures: chest pain, bone pain, superior vena cava 

obstruction, or difficulty swallowing 

III. CAUSES OF LUNG CANCER 

Cancer develops after genetic damage to DNA and epigenetic 

changes. Those changes affect the cell's normal functions, 

including cell proliferation, programmed cell death and DNA 

repair. As more damage accumulates, the risk of cancer 

increases. 

A. Smoking 

Tobacco smoking is by far the main contributor to lung 

cancer. Smoking accounts for about 85% of lung cancer 

cases. Cigarette smoke contains at least 73 known 

carcinogens including benzo[a] pyrene and a radioactive 

isotope of polonium -polonium-210. Across the developed 

world, 90% of lung cancer deaths in men and 70% of those in 

women during the year 2000 were attributed to smoking.  

Passive smoking is the inhalation of smoke from another's 

smoking is a cause of lung cancer in nonsmokers. A passive 

smoker can be defined as someone either living or working 

with a smoker. Those who live with someone who smokes 

have a 20–30% increase in risk while those who work in an 

environment with secondhand smoke have a 16–19% 

increase in risk.  

B. Radon gas 

Radon is a colorless and odorless gas generated by the 

breakdown of radioactive radium, which in turn is the decay 

product of uranium, found in the Earth's crust. The radiation 

decay products ionize genetic material, causing mutations 

that sometimes become cancerous. Radon gas levels vary by 

locality and the composition of the underlying soil and rocks.  

C. Asbestos 

Asbestos can cause a variety of lung diseases such as lung 

cancer. Tobacco smoking and asbestos both have synergistic 

effects on the development of lung cancer. In smokers who 



Overview and Analysis of Lung Cancer 

 (IJSRD/Vol. 7/Issue 01/2019/267) 

 

 All rights reserved by www.ijsrd.com 1015 

work with asbestos, the risk of lung cancer is increased 45- 

fold compared to the general population.  

D. Air pollution 

Outdoor air pollutants, especially chemicals released from the 

burning of fossil fuels, increase the risk of lung cancer. Fine 

particulates and sulfate aerosols, which may be released in 

traffic exhaust fumes, are associated with a slightly-increased 

risk.  

E. Genetics 

About 8% of lung cancer is caused by inherited factors. In 

relatives of people that are diagnosed with lung cancer, the 

risk is doubled, likely due to a combination of genes. 

Polymorphisms on chromosomes 5, 6, and 15 are known to 

affect the risk of lung cancer. 

IV. LUNG CANCER ANALYSIS  

The following papers are reviewed to analyze and detect the 

lung cancer diseases using various soft-computing techniques 

to detect the occurrence of lung cancer nodule in the initial 

stage can be achieved [1][17]. A fuzzy diagnosis system for 

the lung cancer were developed which serve as a dependable 

and cheap means of treating lung infections causes cancer 

using fuzzy rules[14].  In the paper develops a system for 

early detection of lung cancer by analyzing lung CT images 

using region growing segmentation algorithm. Here a system 

is proposed which efficiently predicts lung tumor from 

Computed Tomography (CT) images through image 

processing techniques coupled with neural network 

classification as either benign or malignant[28][23]. Optimal 

thresholding is applied to the denoised image to segregate 

lung regions. Region growing method is used to segment 

Lung nodules.  An investigation on lung cancer data from 

SEER association rule mining technique were performed in 

order to recognize hotspots in the cancer data. An image 

mining method to identify lung cancer in its beginning stage 

were developed using Neural network and optimization 

genetic algorithm for automating the classification process .  

An expert system for detecting lung cancer which uses image 

processing, preprocessing and feature extraction processes 

were implemented and fuzzy system provides information 

about stages of lung cancer [19].  Survival rate of patient with 

lung cancer from 14% to 49% can be achieved if it is 

predicted earliest. In hotspots, the patient’s survival times is 

considerably higher than and lower than the normal survival 

time across the whole dataset.  Region growing method is 

used to segment Lung nodules[9][17][6]. A very simple but 

efficient methodology for lung nodule classification without 

the stage of segmentation were presented. Eight texture 

features were extracted from the histogram after image 

acquisition for each CT image [6][20]. A Support vector 

machine (SVM) is used to classify lung tissues into two 

classes that is with lung nodules and without  lung nodules 

[17]. A development of an efficient lung nodule detection 

scheme by performing nodule segmentation through 

weighted fuzzy possibilistic based clustering is carried out for 

lung cancer images and for that Support Vector Machine 

(SVM), a machine learning technique is used for 

classification.[20]. A feature-based imaging classification 

method to classify the lung nodules in low dose computed 

tomography (LDCT) slides into four categories: well 

circumscribed, vascularized, juxta-pleural and pleural-tail. 

SVM classifier is used to conduct the classification [16][5].  

A Bayesian classification and a Hopfield Neural Network 

algorithm for extracting and segmenting the sputum cells for 

the purpose of lung cancer early diagnosis were presented 

which uses HNN segmentation algorithm and the Fuzzy C-

Mean clustering[18][23][14].  The author presented a method 

that includes three stages: image acquisition, background 

removal and nodule detection for identification of lung 

nodules. An early lung cancer detection methodology using 

nucleus based features were proposed which uses seeded 

region growing segmentation method to perform nucleus 

segmentation [18].  The system was tested on few images 

containing nodules and few containing no nodules which 

were randomly selected from the database images.  Random 

forest based classifier used to detect all the nodules in the 

images and recorded a low false detection rate. A method to 

improve the efficiency of the lung cancer [7] diagnosis 

system, through proposing a region growing segmentation 

method to segment CT scan lung images [31]. Linear-filtering 

and contrast enhancement used as preprocessing step for 

noise removal, to prepare the image for segmentation. 

Afterwards, cancer recognition are presenting by Fuzzy 

Inference System (FIS) for differentiating between 

malignant, benign and advanced lung nodules [15]. An image 

mining method which diagnosis lung cancer at an early stage 

by means of CT scan images which are available in Dicom 

format which uses ANN, SVM and k-NN classifiers for the 

prediction of lung cancer and to find the intensity of disease. 

It uses rule based technique to classify the cancer 

nodules[3][8]. In paper provides centrosomal numeral and 

morphological abnormalities. Here Regions of interest were 

selected based on segmentation, feature abstraction, and 

optimization using linear discriminant analysis (LDA) and 

support vector machines (SVM). A hybrid image mining 

technique, that is based on Principal Component Analysis 

(PCA) and feature extraction for lung cancer detection in CT 

scan images were presented using histogram equalization to 

build the image superior and improve it from corruption, 

noising or interference[13][9]. Here a system was proposed 

which efficiently predicts lung tumor from Computed 

Tomography (CT) images through image processing 

techniques coupled with neural network classification as 

either benign or malignant.  Optimal thresholding is applied 

to the denoised image to segregate lung regions.  

V. OVERVIEW OF LUNG CANCER  

Lung cancer is one of the most growing diseases in the world 

due to smoking. The diagnosis of lung cancer is very essential 

to provide the timely treatment so that the probability of 

curing the disease increases. The Soft Computing methods 

provide solutions to lung cancer [2][16].  Performing a chest 

radiograph is one of the first investigative steps if a person 

reports symptoms that may suggest lung cancer. CT imaging 

is typically used to provide more information about the type 

and extent of disease.  
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Fig. 2: CT scans showing a cancerous tumor in the left lung 

 Lung cancer often appears as a solitary pulmonary 

nodule on a chest radiograph. However, the differential 

diagnosis is wide. Many other diseases can also give this 

appearance, including metastatic cancer, hamartomas, and 

infectious granulomas such as tuberculosis, histoplasmosis 

and coccidioidomycosis. Lung cancer can also be an 

incidental finding, as a solitary pulmonary nodule on a chest 

radiograph or CT scan done for an unrelated reason. The 

definitive diagnosis of lung cancer is based on the histological 

examination of the suspicious tissue in the context of the 

clinical and radiological features [4][5]. 

A. Classification of Lung Cancer 

Lung cancers are classified according to histological type. 

This classification is important for determining both the 

management and predicting outcomes of the disease. Lung 

cancers are carcinomas malignancies that arise from 

epithelial cells.[3] Lung carcinomas are categorized by the 

size and appearance of the malignant cells seen by a 

histopathologist under a microscope. For therapeutic 

purposes, two broad classes are distinguished: non-small-cell 

lung carcinoma (NSCLC) and small-cell lung carcinoma 

(SCLC)[21][23]. 

B. Non-small-cell lung carcinoma 

The three main subtypes of NSCLC are adenocarcinoma, 

squamous-cell carcinoma, and large-cell carcinoma. Nearly 

40% of lung cancers are adenocarcinoma, which usually 

comes from peripheral lung tissue [5]. Squamous-cell 

carcinoma causes about 30% of lung cancers[4]. They 

typically occur close to large airways. A hollow cavity and 

associated cell death are commonly found at the center of the 

tumor. [32]. 

C. Small-cell lung carcinoma 

In small-cell lung carcinoma (SCLC), the cells contain dense 

neurosecretory granules which give this tumor an 

endocrine/paraneoplastic syndrome association. Most cases 

arise in the larger airways. Sixty to seventy percent have 

extensive disease at presentation[29][4]. 

D. Metastasis 

The lungs are a common place for the spread of tumors from 

other parts of the body. Metastases often have a characteristic 

round appearance on chest radiograph. The presence of 

Napsin-A and TTF- 1 shown in table.1 helps to confirm the 

subtype of lung carcinoma. SCLC that originates from 

neuroendocrine cells may express CD56, neural cell adhesion 

molecule, synaptophysin, or chromogranin [29][4]. 

 
Table 1: Typical Napsin-A and TTF-1 in primary Lung 

carcinoma 

VI. STAGES OF LUNG CANCER 

Lung cancer staging is an assessment of the degree of spread 

of the cancer from its original source. Table.2 shows the 

stages of lung cancer. And table.3 shows the outcomes of 

lung cancer according to clinical stage [35]. It is one of the 

factors affecting both the prognosis and the potential 

treatment of lung cancer.  

Clinical Stages of Lung Cancer 

Stage 1A & 1B lung 

cancer 
Cancer up to 3cm in size 

Stage II A Lung cancer Cancer up to 5cm in size 

Stage II B Lung cancer Cancer 5-7cm in size 

Stage III A Lung cancer Cancer upto 7cm in size 

Stage III B Lung Cancer 
Cancer more then 7cm in 

size 

Stage IV Lung cancer Cancer is in both lungs 

Table 2: stages of lung cancer 

 
Table.3 outcomes in lung cancer According to clinical stage  
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 (NSCLC) staging uses the TNM classification. This 

is based on the size of the primary tumor, lymph node 

involvement, and distant metastasis. Using the TNM 

descriptors, a group is assigned, ranging from occult cancer, 

through stages 0, IA (one-A), IB, IIA, IIB, IIIA, IIIB, and IV 

(four). This stage group assists with the choice of treatment 

and estimation of prognosis [13][29]. Small-cell lung 

carcinoma (SCLC) has traditionally been classified as 

"limited stage" (confined to one-half of the chest and within 

the scope of a single tolerable radiotherapy field) or 

"extensive stage”. However, the TNM classification and 

grouping are useful in estimating prognosis. For both NSCLC 

and SCLC, the two general types of staging evaluations are 

clinical staging and surgical staging [16]. Clinical staging is 

performed before definitive surgery. It is based on the results 

of imaging studies such as CT scans, PET scans and biopsy 

results. Surgical staging is evaluated either during or after the 

operation. It is based on the combined results of surgical and 

clinical findings, including surgical sampling of thoracic 

lymph nodes [4][5][32]. 

VII. CONCLUSION 

Study and analysis of lung cancer may help in curing the 

disease. Outcomes are generally worse in the developing 

world. Survival for lung cancer falls as the stage at diagnosis 

becomes more advanced. 70% of patients survive at least a 

year when diagnosed at the earliest stage, but this falls to just 

14% for those diagnosed with the most advanced disease. 

Soft computing methods can help to make the prediction of 

lung cancer diseases more reliable, more effective and 

efficient. So the requirement of techniques to detect the 

occurrence of cancer nodule in early stage is increasing. 

Survival rate of patient with lung cancer from 14% to 49% 

can be achieved if it is predicted earliest. Hence help to 

prepare some methods for diagnosis, prognosis and decision 

making most accurate. 
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