
The Review of Contemporary Scientific and Academic Studies 
An International Multidisciplinary Online Journal 

www.thercsas.com 

ISSN: 2583-1380             Vol. 2 | Issue 11 | November 2022             Impact Factor: 4.736 (SJIF)                  

__________________________________________________________________________________________________________________________________ 
An Overview on Lung Cancer 
Sharukh; Kajal and Asad                          https://doi.org/10.55454/rcsas.2.11.2022.002                                                                                                                             

1 

An Overview on Lung Cancer 

Sharukh Khan, Research Scholar, Dept. of Medical Lab Technology,  
School of Medical and Allied Sciences, Galgotias University, Greater Noida, India  

Kajal Arora (Kajal.arora@galgotiasuniversity.edu.in), Corresponding Author & Assistant Professor,   
Dept.of Medical Lab Technology, School of Medical and Allied Sciences, Galgotias University, Greater Noida, India 

Asad Ali, Research Scholar, Dept. of Medical Lab Technology,  
School of Medical and Allied Sciences,  Galgotias University, Greater Noida, India 

 Copyright: © 2022 by the authors. Licensee The RCSAS (ISSN: 2583-1380). This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution Non-Commercial 4.0 International 
License. (https://creativecommons.org/licenses/by-nc/4.0/). Crossref/DOI: https://doi.org/10.55454/rcsas.2.11.2022.002        

Abstract: The most common cancer diagnosed worldwide is lung cancer. It is really the leading cause of cancer 
mortality with 1.38 million people dying from lung cancer each year throughout the world. The two forms of lung 
cancer that can be identified are small-cell and non-small-cell carcinomas. Non-small-cell lung cancer is more 
frequent than small-cell lung cancer, accounting for up to 75% of lung cancer cases. Lung cancer is caused by 
Tobacco Smoking, Domestic Biomass Fuels, Asbestos, Arsenic, Radiation, Genetic Factors, diet and nutrients. Chest 
radiography, sputum cytology, bronchoscopy, needle biopsy, and other procedures are used to diagnose lung cancer. 
In predicting incidence rate and survival durations, TNM stage remains the most relevant prognostic indicator. 
Surgery, radiation therapy, chemotherapy, and targeted therapy are all possibilities for lung cancer treatment. This 
article includes epidemiology, etiology, pathophysiology, staging, diagnosis and treatment of lung cancer with the 
help of more than 100 reference papers from different journals. Smoking cessation efforts and a better knowledge of 
disease genesis and treatment options among nonsmokers should be the focus of future research. 
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Introduction 

One of the most usual cancers is lung cancer which is a frequent cancers and a major source of cancer-related 
fatalities across the world Despite recent diagnostic improvements, categorization of lung cancer and modern 
treatment of lung cancer but still it can’t take off the rate of lung cancer but the death rate in some countries 
begun dropped in the men’s lung cancer will continue   to be an issue for many years because one fourth of 
adults smoke, to better address this issue and provide individual therapy, a greater understanding of the 
pathophysiology of these tumors, particularly molecular pathology, is required  on the basis of prognostic, 
histotype, and therapeutic implications lung cancer can generally categorized into two categories[1] : Non-
Small Cell Carcinomas and Small Cell Carcinomas ( SCLC ), Non-Small Cell Carcinomas are again 
categories into large cell carcinomas, Squamous cell carcinomas and adenocarcinomas; these all subtypes of 
lung cancer are strongly linked to tobacco smoking whereas adenocarcinomas, on the other hand, is the most 
prevalent form in never smoker individual There are several tumor markers for lung cancer diagnosis, 
including Carcinoembryonic antigen (CEA),pro-gastrin-releasing peptide (proGRP), squamous cell 
carcinoma antigen (SCC) neuron-specific enolase (NSE) and cytokeratin 19 fragment (CYFRA)[2].Each 
marker is specific to a certain kind of lung cancer, such as CEA for adenocarcinoma, SCC and proGRP for 
small cell carcinoma, and NSE and YFRA for squamous cell carcinoma. 

Anatomy and Physiology 

The right lung is made up of three lobes and left lung is made up two lobes. The major airway in our body is 
trachea which transports air to and from the lung, at the distal point of the trachea, which further divided into 
two parts of bronchi, which enter into lung at the point of hilum. The carina is an essential anatomical marker 
located near the bifurcation of the trachea. The regional lymph nodes are one of the earliest regions of 
dissemination beyond the lungs. For staging purposes, the regional lymph nodes are categorized into two 
groups: mediastinal and intrapulmonary. The existence of cancer in regional nodes is crucial for staging the 
cancer and establishing the surgical resection prognosis.[3] 

Epidemiology 

Lung cancer is still the highest often diagnosed cancer in the world. Furthermore, it is the main cause of 
cancer-related mortality, with1.38 million deaths from cancer worldwide each year [4]. Lung cancer is the 
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well-known cause of death among cancer patients. Several epidemiological investigations conducted in India 
across a variety of demographic groups show the Lung cancer is a huge problem in India, considerably to 
cancer morbidity and mortality rate. 

As per the Global cancer report from 2012, Lung cancer was expected to affect 70,275 Indians of all ages 
and genders; the overall crude incidence rate (CIR) was 5.6 per 100,000: the ASR(W) per 100,000 is 6.9 and 
the cumulative risk (CR) was 0.85.After breast, cervical, and oral cavity cancer, lung cancer was placed 
fourth overall among several forms of cancer (leaving nonmelanoma skin cancer), In terms of cancer cases, it 
came in second among males and sixth among females. In India, there have been 53,728 diagnosed lung 
cancer cases in men (CIR- 8.3, ASR (W)-11 and CR- 1.36) and whereas in Indian women’s 16,547 new lung 
cancer diagnosed (CIR- 2.7, ASR(W)-3.1 and CR-0.37)Overall, 63,759 people died from lung cancer in 
India in 2012, making it the third most prevalent reason of cancer-related death after chest and cervical 
cancer [5]. The estimated lung cancer in Indian males was 48,697 where lung cancer was the most common 
cause of cancer death however in Indian females’ mortality was 15,062 where lung cancer comes at seventh 
rank after breast, cervix, colorectal, ovary, stomach, and lip/oral cavity cancer. Lung cancer rates have been 
rising in lockstep with tobacco smoking rates. Tobacco use is still the single most important major risk (80–
90%); Occupational exposure to multiple carcinogenic substances is responsible for a lesser fraction (10–
20%) of cancer cases. In most Indian research, the smoker-to-nonsmoker ratios were lower than in Western 
studies [9]. Beedis (28.4–79%), cigarettes (9.0–53.7%), hookah (3.4–77.3%), and mixed (7.5–13.6%) are the 
most often smoked tobacco-related items in India [10]. Smokers of beedi have a relative risk of 2.64, 
whereas cigarette smokers have a relative risk of 2.23, with an overall risk of 2.45 [10] Lung carcinogens 
include secondhand smoke and nicotine in the environment. According to a conceptual of 41 studies, 
smoking in the environment raises the exposure of lung cancer in men by 1.48 (1.13–1.92) and women by 
1.2 (1.12–1.29) [11]. As the level of exposure rises, the danger rises as well. Access to tobacco smoke in the 
atmosphere as a child is highly linked to the development of lung cancer [6]. 

The clinicoradiological trend from the very first PBCR in Kolkata was analyzed in a meta-analysis, India, 
researchers found that, Squamous cell carcinoma (35.1%) and adenocarcinoma (30.8%) were the most 
common histological subtypes of primary bronchogenic carcinoma, then there's small cell lung cancer (16.5 
percent), 11.7 % of carcinomas are undifferentiated, while 5.9 % are large cell carcinomas. There were 67.2 
% current smokers, 26.8% nonsmokers, and the rest were ex-smokers among the 607 patients. Males 
accounted for 93.9 % of all smokers with lung cancer, whereas females accounted for 77.12 % of all 
nonsmokers with lung cancer [7]. 

Etiology of Lung Cancer 

Lung cancer is caused by a variety of variables, the most prevalent of which are lifestyle, environmental, and 
occupational exposures. Geographic region, sex and race traits, genetic factors, and its synergistic 
interactions all influence the roles these elements play. 

1. Tobacco Smoking 

Nicotine use has been associated to an increased risk of adult death, especially in nations with a low or 
moderate income, where tobacco-related cases and mortality are most prevalent. Tobacco usage kills about 1 
million individuals in India each year responsible for 9.5% of all fatalities Smoking and smokeless tobacco 
are both prevalent in India. In India, the total prevalence of smoking tobacco use is 10.38 %, while 
smokeless tobacco usage is 21.38 %, as per the Global Adult Tobacco Survey (GATS) performed in 2016–
17.Tobacco is currently consumed by 28.6% of all individuals, including 42.4 percent of males and 14.2% of 
women, in the form of smoking or smokeless tobacco. While nicotine is not carcinogenic in and of itself, the 
International Agency for Research on Cancer has classified up to 55 chemicals in cigarette smoke as 
carcinogenic, including polycyclic aromatic hydrocarbons and 4-methylcyclohexanediol 
(methylnitrosamino)-1-(3-pyridyl)-1-butanone is a chemical compound with the formula 1-butanone-1(3-
pyridyl) (NNK).When they are activated, DNA adducts develop, resulting in gene modification, DNA 
sequence mutations, DNA segment deletion or amplification, or entire chromosomal Losses or gains [8]. 
When comparing smokers to nonsmokers, the proportional risk of developing lung cancer rises from 10- to 
30-fold, and the degree of risk is determined by the quantity of cigarettes smoked daily and the number of 
pack-years smoked. Cigar and pipe tobacco use has also been linked to an increased risk of lung cancer 
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[9].Electronic cigarettes have prompted a lot of debate recently about the long-term hazards of using them, as 
well as their role in smoking start and quitting [10]. The frequency of ever-use of e-cigarettes by middle and 
high school kids in the United States was 6.8% in the 2012 National Youth Tobacco Survey, whereas it was 
1.9 percent among adults in the concurrent National Adult Tobacco Survey. In a previous work, it was 
shown that an e-cigarette combustion media generated patterns of gene expression in human cells in vitro 
that were comparable to those reported in cells exposed to tobacco smoke [11]. 

2. Domestic Biomass Fuels 

In-home heating and cooking are used by about half of the world's population, notably in southern Asia   and 
eastern [12]. Benzene, Polycyclic aromatic hydrocarbons, and other carcinogenic chemicals are present in 
significant concentrations in these homes' interior environments. Several studies linking biomass fuels to an 
increased cancer risk, with one combined study revealing an odds ratio (OR) of 4.93 (95 percent Ci: 3.73–
6.52) among Asian coal users compared to nonsolid-fuel users [13]. Exposed to biomass, coal, and mixed 
fuels all raised the risk of getting cancer in almost the same way, according to a meta-analysis including 
participants from North America, Europe, and Asia. 

3. Occupational Exposures 

Definitely known 

 Asbestos: Asbestos exposure is most likely one of several leading causes of lung cancer among 
workers: Mine and mill workers in the asbestos industry, as well as textiles, construction, 
insulation, shipbuilding, and vehicle maintenance, are the most susceptible. Carcinogenesis can 
occur through a variety of methods, including the development of oxidative damage and 
consequent DNA deletions, somatic gene changes, and increased cigarette carcinogen transport 
to the airway epithelium [14]. 

 Arsenic: Arsenic, a well-known human carcinogen, has raised the incidence of lung cancer in 
recent decades. The widespread presence of arsenic in the environment has grabbed scientists' 
interest. Although its carcinogenicity in early life stages has been demonstrated in animal 
research, there is little evidence to extend this to humans. Although the causes of arsenic-
induced lung cancer are unknown [15]. 

 Nickel Refinery workers: Nickel refinery exposures include complicated chemical 
combinations, however in epidemiologic investigations of nickel workers, only the influence of 
nickel has been quantified [16]. Studies show that it causes more Squamous cell carcinoma. 

 Radiation: Uranium mining. The International Commission on Radiological Protection (ICRP) 
has published ICRP Publication 115, which estimates the risk of lung cancer related with radon 
exposure. This was inspired by real epidemiological research as well as the findings of a 
collaborative study of cohort studies of Czech, French, and German uranium miners, which 
revealed that the excess similar risk of lung cancer every unit of exposure should be stated by 
modeling time from median exposure, age attained, or age at exposure beyond a 10-year period 
[17]. 

 Other organic and metal exposures linked to lung carcinogens are cadmium, beryllium, 
chromium, silica, formaldehyde, hard metal dust, nickel, vinyl chloride, and benzo [a] pyrene, 
which frequently operate in concert with tobacco smoking 

4. COPD and Other Respiratory Disorders 

Chronic obstructive pulmonary disease (COPD) is linked to an increased risk of lung cancer [18]. However, 
in never smokers, this link is uncertain. Despite the fact, that up to 39% of COPD patients never smoke, 
although statistical studies show that 20–30 percent of smokers get COPD and 10–15 percent get lung 
cancer, COPD is perhaps the most common comorbidity among lung cancer patients, with a prevalence 
ranging from 30 to 70 percent. A group of recently diagnosed lung cancer patients was shown to have a 6 
times higher frequency of COPD than comparable smokers without cancer. Additional research has linked 
factors such increasing airway blockage, getting older, having a lower BMI, and having a carbon monoxide 
diffusing lung capacity of less than 80% to a lung cancer diagnosis Both lung cancer incidence and mortality 
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were shown to be strongly linked in a recent pooled analysis of over 2355005 patients from the International 
Lung Cancer Consortium. Lung cancer incidence and death are both strongly related with emphysema, 
according to a new pooled analysis of over 2355005 cases from the International Lung Cancer Consortium 
[19] Never-smokers with a history of pneumonia, chronic bronchitis or TB had an elevated chance of lung 
cancer, according to a comprehensive meta-analysis [20]. 

5. Diet and Nutrition 

Fruit and vegetable eating has been linked to a lower risk of lung cancer among cigarette smokers; 
cruciferous vegetable consumption, in particular, has been shown to be inversely related to lung cancer risk 
[21] 

Vegetables: Non-starchy vegetables include several minerals (such as vitamin C and pro-vitamin A 
carotenoids) as well as phytochemicals and dietary fibre, which may aid to prevent cancer (such as 
allylsulphides, dithiolthiones, glucosinolates, indoles, flavonoids, chlorophyll, and phytoestrogens) [22].  
Phytochemicals may impact cancer risk by antiproliferative activity, antioxidant action, body's immune 
activation, regulation of detoxifying enzymes, ligand-dependent signaling through retinoid receptors, and/or 
modification of steroid hormone level and hormone metabolism. Folate, a B vitamin that assists in DNA 
synthesis and methylation, is abundant in non-starchy vegetables. Aberrant DNA methylation has been 
linked to abnormal gene expression and cancers in numerous sites, and it may be especially important in 
rapidly proliferating tissues. It's hard to know how much each element contributes, and a preventive effect is 
more likely to result from a combination of activities on many carcinogenesis mechanisms [23]. 

Fruits: Fruit includes a range of phytochemicals such as flavonoids, carotenoids, and phenols, as well as 
vitamin C. Flavonoids found in fruit modular cytochrome P450 enzyme networks also have a role in the 
synthesis of carcinogens. It's hard to know the proportional importance of each substance, and any preventive 
effect is most likely the result of a combination of activities on many pathways linked to lung cancer [24]. 

Food containing carotenoids: Several carotenoids are precursors to retinol (vitamin A), and other 
metabolites may react with steroid receptors. Carotenoids may be converted to retinol, which assists in 
cellular differentiation, immunomodulation, and the activation of carcinogen-metabolizing enzymes. 
Carotenoids may also protect cells and tissues against oxidative stress and the generation of free radicals that 
can damage DNA when consumed in sufficient amounts [25]. 

Food containing Beta-carotene: The data supporting the consumption of beta-carotene-rich foods was 
modest but consistent. Among a dose-response meta-analysis on dietary beta-carotene intake stratified by 
smoking status, no significant relationships were detected in former, never smokers or in current smokers. A 
study of serum beta-carotene found that every 10 micrograms per 100 milliliters reduced the incidence of 
lung cancer by 8%. Smoking, on the other hand, lowers serum beta-carotene levels, therefore residual 
confounding cannot be ruled out [26].Many carotenoids, including beta-carotene, are pro-vitamin A 
carotenoids, forming two molecules of vitamin A upon central cleavage (retinol). Retinol is involved in 
cellular differentiation, the activation of carcinogen-metabolizing enzymes, and immunological regulation, 
among other things. Beta-carotene is thought to defend the host against free radicals that cause DNA damage 
and the carcinogenic cascade by participating in host responses to oxidant stress [27]. 

Food containing vitamin C: On a cellular level, vitamin C may protect against cancer, although no precise 
mechanism has been established in humans. By capturing free radicals and reactive oxygen molecules, 
vitamin C guards against lipid peroxidation, lowers nitrates, and boosts the immune system. It also helps 
vitamin E, another antioxidant vitamin, regenerate. Vitamin C also suppresses the production of carcinogens 
as well as protects DNA against mutagenic attack, according to in vitro studies [28]. 

Food containing isoflavones: 

By lowering the synthesis of CYP1A1, isoflavones have been shown to diminish the generation of reactive 
carcinogen metabolites that form DNA adducts (a cytochrome P450 enzyme that helps to metabolize toxins). 
Increased CYP1A1 activity has been linked to a higher risk of lung cancer, especially in smokers. The fact 
that beneficial flavonoid associations are related with particular CYP1A1 genotypes adds to the evidence for 
interactions between CYP1A1 and flavonoids [29]. 
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Red meat: Free radical production has been connected to the availability of haem iron in red meat. 
Whenever red meat is overcooked, it can produce polycyclic aromatic hydrocarbons and heterocyclic amines 
[30]. However, no specific mechanism linking red meat to lung cancer risk has been identified. The 
information that red meat consumption increases lung cancer risk is equivocal [31]. 

Processed meat: N-nitroso chemicals, which are common in processed meats and are produced in the gut 
from nitrates, especially those used to store meats, are suspected mutagens and carcinogens. When meat is 
overcooked polycyclic aromatic hydrocarbons and heterocyclic amines can form. Haem promotes the 
formation of N-nitroso compounds and contains iron, which is considered to increase the production of free 
radicals. However, no clear link between these pathways and lung cancer has been shown. It will also raise 
the likelihood of lung cancer [32]. 

Foods containing retinol: The numerous and complex mechanisms through which retinoids may impact 
lung cancer are unknown. Retinol and its metabolites have been shown to bind to a family of receptors that 
are associated in differentiation, carcinogenic immunological effects, membrane structure and function. 

Alcoholic drinks: The reactive metabolites of alcohol, like acetaldehyde, are cancerous. There's also a link 
to smoking: nicotine can create DNA changes that aren't repaired as well when combined with alcohol [33]. 
Furthermore, alcohol may function as a solvent, allowing other cancer-causing substances to permeate 
deeper into mucosal cells. The effects of alcohol may be mediated through prostaglandin production, lipid 
peroxidation, and the generation of free radical oxygen species. Finally, heavy drinkers' diets may be low in 
key nutrients, making tissues more susceptible to carcinogenesis [34]. 

Genetic Factors 

On a molecular level, recent advancements in the investigation of the lung cancer genome have radically 
transformed our understanding of this illness. MET, LKB1, EGFR, KRAS, ALK, RET, BRAF, PIK3CA, and 
ROS1 are the most important genes in the genesis of lung cancer [35]. In the lung cancer, mutations happen 
in EGFR, KRAS, and ERBB2 have been found EGFR mutations are common in the original lung cancer but 
not in the metastases. In a female patient with a recent diagnosis of lung adenocarcinoma and a prior lung 
adenocarcinoma, the EGFR gene was tested for mutations of exons 18, 19, 20, and 21. The EGFR gene 
mutation study revealed a distinct mutation (on exon 19) in each tumor, validating the diagnosis of two 
metachronous primary lung malignancies [36]. NSCLC is caused by mutations in both the EGFR and RAS 
genes [53] [54]. Although KRAS mutations are rare in lung squamous cell, they can be found in 15–25% of 
pulmonary adenocarcinomas. This is usually a missense mutation resulting in an amino acid substitution at 
position 12, 13, or 61, which is linked to a worse prognosis and resistance to erlotinib and gefitinib. Yoon et 
al. reported a case of synchronous triple primary lung tumors with wild-type EGFR/KRAS and mutations in 
the anaplastic lymphoma kinase gene [37]. 

The tyrosine kinase receptor c-Met is implicated in the processes of neoplasia, cell motility, scattering, 
invasion, and metastatic dissemination in the formation of many solid tumors, including SCLC.Initially, 
LKB1 loss-of-function mutations were solely linked to Peutz-Jeghers syndrome, an autosomal dominant 
genetic condition [38].Sanchez-Cespedes et al., on the other hand, found that the LKB1 mutation is found in 
1/3 of all lung adenocarcinomas. 

BRAF mutations have been found in 1–3% of patient samples with NSCLC. The most prevalent mutations 
are V600E (50percent), G469A (39percent), and D594G (11percent) [39]Two unique changes were 
discovered in the BRAF gene sequences of 127 individuals with lung adenocarcinoma: one in exon 11 
(G465V) and the other in exon 15 (G465V) (L596R) [61]. 

In a study of 135 cancer patients with any type of lung cancer, Kawano et al. discovered that PIK3CA exon 9 
mutation was found in roughly 3.4 percent of the patients [40]. This mutation was found more frequently in 
squamous cell lung cancer than in adenocarcinoma (6.5 percent vs. 1.5 percent), and its prevalence was 
unrelated to the patient's gender or smoking history. 

Less common alterations, such as ROS1 and RET mutations, have been found to occur at a rate of 2% and 
1% in NSCLC patients, respectively. RAS, EGFR, and ALK mutations are generally always seen along with 
ROS1 mutations [41]. 
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Pathophysiology  

Lung cancer pathogenesis is extremely complicated and poorly understood. Longer practice to carcinogens, 
such as cigarette smoke, is thought to cause lung epithelial dysplasia. Continued exposure causes genetic 
alterations and interferes with protein production [42]. As a result, the cell cycle is disrupted, promoting 
carcinogenesis. MYC, BCL2, and p53 appear to be the most common genetic abnormalities connected to 
lung tumor progression in SCLC, whereas KRAS, p16 and EGFR appear to be the most common genetic 
alterations linked to lung tumor progression in non-small cell lung cancer (NSCLC)[43].  

Lung tumors are categorized lesional depending on molecular and cellular subgroups, which is a crucial 
element in diagnosing and treating lung cancer. In 2021, the World Health Organization (WHO) will divide 
lung cancer into the following groups, according to the WHO classification system. 

 Squamous precursor lesions 

 Sarcomatoid carcinomas  

 Lung neuroendocrine neoplasms  

 Salivary gland-type tumours  

 Neuroendocrine tumours  

 Neuroendocrine carcinomas 

 Large cell carcinomas 

 And other epithelial tumours 

 Squamous cell carcinomas 

The WHO defines histologic characteristics as invasion a thorough examination, and mechanism of 
dispersion are all prognostic criteria They think that malignant diffusion through air gaps, for example, is 
linked to a greater relapse following restricted resections and should be noted during pathological 
examination. [44]. The previously identified clear cell, rhabdoid, and signet ring subtypes were also removed 
from the most current WHO categorization since it appears to indicate cytologic traits that can exist in any 
adenocarcinoma. Immunohistochemical staining is heavily emphasized in the WHO categorization to 
identify malignancies that may not display conventional cytologic characteristics on light microscopy. They 
were categorized as squamous cell carcinomas if they expressed p40, and thyroid carcinomas if they 
expressed thyroid transcription factor 1. If they were positive for chromogranin and synaptophysin, they 
were classified as adenocarcinomas with solid subgroups and neuroendocrine carcinomas. 

Precursor Glandular Lesions 

Adenomatous hyperplasia (AAH) and adenocarcinoma in situ are two examples of this kind of cancer. AAH 
is a kind of pre-malignant lung cancer tumor that is usually 5 mm or less. Adenocarcinoma in situ is a small, 
localized lesion with a width of less than or equal to 3 cm, whether it is mucinous or nonmucinous. It 
develops exclusively along the alveolar structures in a "lobular" shape. It's painless and confirms that the 
alveolar septae are still working [45]. 
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Adenosquamous Carcinoma 

Lung tumors with more than 10% ductal and squamous elements are referred to as adenosquamous 
malignancies, Because of the high relapse and cerebral migration with this subtype, current guidelines urge 
drug treatment with whole-brain postoperative preventative irradiation even in Stage I severely resected 
tumors. 

Adenocarcinoma 

The pathophysiology of adenocarcinoma includes neoplastic gland growth, pneumocyte signal expression 
(thyroid transcription factor 1 (TTF-1) with or without napsin secretion, or intranuclear mucin interpreting), 
and intranuclear mucin interpretation. The mucinous or nonmucinous nature of the neoplastic gland 
development is determined by its volume and design. Nonmucinous subtypes include acinar, papillary, 
micropapillary, lepidic, and solid. For prognosis, pathological characterization of these subcategories is 
critical. A poor prognosis has been connected to the solid, micropapillary, and cribriform (acinar 
nonmucinous adenocarcinoma subgroup) patterns [46]. Despite having papillary, micropapillary, rigid, or 
cribriform design, the WHO does not advocate categorizing mucinous cancers based on their development 
patterns. Colloid, enteric-like, lymphoepithelial, and foetal adenocarcinoma are some of the less common 
types of adenocarcinomas. MIA is a small, solitary adenocarcinoma with limited invasion (less than 5 mm) 
and a pronounced lepidic growth stage that matches other precursor glandular lesions. Adenocarcinoma with 
an invasion more than 5 mm is known as lepidic-predominant adenocarcinoma [47]. Mucinous 
bronchioloalveolar carcinoma, commonly known as invasive mucinous adenocarcinoma, is a type of 
mucinous adenocarcinoma that does not fall into the MIA categorization. When more than 10% of mucinous 
and nonmucinous growth patterns are present, the lesion should be classified as mixed adenocarcinoma. 

Large Cell Carcinoma 

LCCs are malignant epithelial tumors that lack the cytologic characteristics of squamous, glandular or 
neuroendocrine malignancies. They frequently lack the cytologic features of small cell carcinoma and lack 
immunohistochemical expression of p40 and TTF-1. LCCs are polygonal to circular cells with pronounced 
nucleoplasm.The cells are rather bigand have a lot of cytoplasm, but no distinctive characteristic. LCC is an 
exclusionary diagnosis [48]. 

Squamous Cell Carcinoma 

The existence of keratin and/or intercellular desmosomes on cytology or immunohistochemical (IHC) 
evidence of p63, p40, CK5/6, CK5, or desmoglein expression distinguishes squamous cell disease. There are 
three forms of squamous cell carcinoma: nonkeratinizing, keratinizing, and basaloid. Core necrosis and 
cavitation are common in squamous cell carcinomas. Squamous cell cancer can cause Pancoasttumors and 
hypercalcemia. The Pancoast tumor grows in the lungs' superior sulcus. In instances with Pancoast tumors, 
the brain has been the most prevalent location of recurrence after surgery [49]. SCC lung disease is caused 
by a change in the squamous cells that line the airways. Squamous cells are thin, flat cells that coat the 
insides of several organs in the human body. Squamous cell lung tumors are more usually seen in the lung's 
center or main airways, such as the left or right bronchus. Tobacco smoke is the principal driver of cellular 
alteration, as it contains approximately 300 harmful compounds and 40 potential carcinogens. Keratinization 
and/or intercellular bridges are frequent characteristics of altered squamous cells, which are also prone to 
mutation [50]. 

Small Cell Carcinoma 

SCLC is made up of oval, round or adjustment cells that are about the size of resting lymphocytes or have 
little cytoplasm. There are no apparent nucleoli. There is a lot of dead tissue in SCLCs. They usually react 
well to chromogranin or synaptophysin. SCLC was previously divided into three cell classes by the World 
Health Organization (WHO): intermediate cell, oat cell and combination cell (SCLC with NSCLC 
component, squamous, or adenocarcinoma). Studies have demonstrated, however, that this categorization has 
very little clinical or predictive relevance [51]. 

Sarcomatoid Carcinoma 
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These are uncommon carcinomas that have sarco- and malignant epithelium components. Some of the 
subcategories include pulmonary blastoma, Pleomorphiccarcinoma and carcinosarcoma.  

 

Diagnosis 

A thorough medical history as well as a physical examination may uncover signs and symptoms of lung 
cancer. Many smokers cough and spit up phlegm on a daily basis. Any difference in the volume or 
consistency of sputum might be significant [52]. 

Shortness of breath, wheezing, chest discomfort, blood in the sputum, or recurrent respiratory infections can 
all aid in the diagnosis. Smoking and exposure to environmental toxins and irritants, such as asbestos, should 
always be asked of patients. 

The index of suspicion is further raised by bone discomfort, weariness, and unintentional weight loss. Chest 
radiography is one of the first diagnostics done to evaluate a patient suspected of lung cancer. A tumour, 
lymph node enlargement, pleural effusion, or lung collapse may be discovered. Computed tomography and 
magnetic resonance imaging of the chest may also help detect physical abnormalities that might indicate 
malignancy. Symptomatic ar- eas can be imaged to detect metastases to the bones, liver, and other organs. 
Collecting sputum is the most convenient technique to get malignant cell samples for cytologic examination. 
Three days of collection is generally adequate. The patient's inability to generate sputum, as well as the size 
and location of the tumour, may provide challenges. Small tumours and tumours that aren't adjacent to an 
airway are less likely to shed cells into sputum. Sputum examination may not be positive for tumours in the 
lung periphery [53]. Sputum cytology will be used to diagnose about 80% of central malignancies. 
Bronchoscopy is a useful diagnostic technique as well. Lung cancer is present in 90% of instances when a 
visible lesion is identified, and samples of lesions located within the bronchi can be obtained using forceps, 
brushes, and washings. Bronchoscopy is only used to look for lesions in the airways. Bronchoscopy may not 
be able to access lesions deep inside the bronchial tree or in narrow airways. Another approach is fine-needle 
biopsy of a lesion in the lung, lymph node, or metastatic lesion, which can produce a positive result in up to 
95% of cases [54]. Needles are particularly beneficial for peripheral lesions that are outside the purview of a 
bronchoscope. The superior mediastinal nodes are evaluated by mediastinoscopy. 

The mediastinoscope is introduced through an incision created at the suprasternal notch. The nodes may be 
seen and sampled using the scope. It is mostly used to determine nodal involvement as part of a staging 
workup and is not usually required to make the diagnosis [55]. With the techniques described above, the 
majority of patients may be appropriately diagnosed. A thoracotomy may be required to make the diagnosis 
in some cases. 

Staging 

Lung cancer is staged using two primary methods. The TNM staging system divides lung cancer into three 
categories: primary tumor (T), lymph node involvement (N), and distant metastases (M) (M). The level of 
tumour involvement is indicated by a number assigned to each letter. TNM features are used to assign a 
numeral designation from 0 to IV in the numerical staging scheme. The TNM system is mostly utilized for 
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non-small-cell lung cancer patients [56]. The Veterans Affairs lung cancer classification system divides the 
illness into two phases, limited and extensive, is often used to stage patients with small-cell lung cancer. 
Limited illness includes ipsilateral mediastinal, ipsilateral supraclavicular, and contralateral hilar nodes, and 
is characterised as disease that affects just one hemithorax. Extensive illness refers to anything that isn't 
restricted disease [57].  

Tumor (T) 

The term "tumour" refers to the size of a tumour (location of cancer). This is a simplified form of the T 
stage's description. T1 through T4 are the four categories. 

TX denotes that the main cancer (primary) cannot be evaluated. Although cancer cells may not be seen on 
scans, cancer cells may be found in spit or lung fluid. 

T0 indicates that there is no evidence of malignancy. 

Tis refers to a cluster of cancer cells found inside the lungs' inner layer. 

T1 indicates that the malignancy is confined to the lungs. 

T1mi is a staging designation for adenocarcinoma, a kind of NSCLC. It stands for adenocarcinoma with a 
low degree of invasion. The cancer is just 3cm in diameter at its widest point. It has only progressed 0.5cm 
into deeper lung tissue. 

According on the cancer's diameter, it is further classified as T1a, T1b, or T1c. 

T1a indicates that the cancer is less than 1cm broad at its widest point. 
T1b indicates that the malignancy is between 1 and 2 centimetres in diameter. 
T1c indicates that the malignancy is between 2 and 3 cm in diameter. 

T2 

The malignancy measures between 3 and 5 centimetres in diameter. 

Alternatively, the cancer may have one or more of the following characteristics: 

 It affects the main bronchi (the main bronchus), although it is not at the point where the bronchus 
splits to enter each lung. 

 It concerns the thoracic cavity's inner core (the visceral pleura) 
 Due to inflammation, a portion including all the lung has collapsed or is obstructed. 

T2 is split into two parts: T2a and T2b. 

T2a indicates that the malignancy is between 3cm and 4cm in size. 

T2b indicates that the malignancy is between 4 and 5 centimetres in length. 

T3 

T3 can refer to a variety of things. 

The cancer is 5cm to 7cm in size. 
Alternatively, there may be many tumours in the same lung lobe. 
Alternatively, the cancer may have spread to one or more of the following structures: 

 wall of the chest (the protective structure near the lungs and other organs in the chest). 
 the lining of the chest cavity on the outside (the parietal pleura). 
 the nerve that runs near to the lungs (phrenic nerve). 
 the heart's outer layer (the pericardium). 

T4 

T4 can refer to a variety of things. 

The malignancy has grown to a size of more than 7cm. 
It could also be in more than one lung lobe. 
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Or it has spread to one or more of the structures listed below: 
 the muscle that lies beneath the lungs (the diaphragm). 
 the space in the middle of the chest between the lungs (the mediastinum). 
 the human heart 
 a significant blood vessel 
 the wind pipe (trachea). 
 the nerve that is in charge of the voice box 
 the food pipe (oesophagus). 
 a vertebral column 
 the point at which the main airway splits into two to go to each lung 

Node (N) 

The term "node" refers to whether or not the cancer has progressed to the lymph nodes. 

NX: The letter NX denotes that the lymph nodes cannot be evaluated. 

N0 indicates that there are no cancer cells in the lymph nodes. 

N1 indicates the presence of cancer cells in lymph nodes within the lung or lymph nodes near the airway's 
junction (the hilum). 

N2 shows that there is cancer in the lymph glands: 

on another side as the lung that has been injured (mediastinum) or  

 immediately beneath where the windpipe branches off to each lung 

N3 indicates the presence of malignancy in the lymph nodes:  

 on the other side of the chest from the damaged lung or 

 on the peak of the lung or 

 or little above the collarbone 

Metastasis (M) 

If cancer has spread to another portion of the body, it is called metastasis (M). 

M0 and M1 are the two stages of metastasis. 

M0 indicates that the malignancy has not progressed to another lung lobe or other parts of the body. 

M1 indicates that the cancer has progressed to other parts of the body. It is divided into three sections: M1a, 
M1b, and M1c. 

M1a can refer to one or more of the following characteristics: 

 Both lungs have been affected by cancer. 

 The marking around the lung and the membrane around the heart both have cancerous patches. 

 A malignant pleural effusion or a malignant pericardial effusion occurs when fluid around the lung 
or heart contains cancer cells. 

M1b refers to a single spot of cancer in an organ (such as the hepatic or brain) or a lymph node that is 
located outside of the chest. 

M1c denotes the presence of several cancerous areas in one or more organs. 

Treatment 

Initial stage lung cancer is treated mostly with surgical removal [86]. The degree of resection is determined 
by the tumor's location and size, as well as the patient's pulmonary reserve before surgery. Adjuvant 
chemotherapy is commonly advised for stage II NSCLC that has been entirely resected, but not for stage I 
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NSCLC. Except in the case of inadequate resection, postoperative radiation is not indicated. Stereotactic 
ablative body radiation (SABR) is an option for patients with early-stage NSCLC who are not surgical 
candidates [58]. Comparative studies are being conducted to see if this is comparable to surgical in terms of 
long-term results [59]. Percutaneous ablation for certain peripheral tumours provides an option to SABR, 
although there is little evidence of effectiveness and a high risk of pneumothorax [60]. Transbronchial 
ablation may offer some advantages, although it is still in the research stage.  

Patients with stage III NSCLC come in many shapes and sizes. Patients with N1 involvement may be 
candidates for surgical removal followed by chemotherapy and/or radiotherapy [61]. Anyone with significant 
nodal (N2) presence may still be surgical candidates, but only after receiving induction therapy, since 
research has repeatedly shown that this method leads to better results However, whether tri-modality therapy 
(chemotherapy, radiation and surgery) is more beneficial than chemo-radiation alone is yet unknown, and 
more research into subgroups of individuals with N2 illness is needed. People with the most severe nodal 
involvement (N3) are unlikely to benefit from surgery. 

Patients with stage IV NSCLC are often treated with platinum-based (e.g., Carboplatin & cisplatin) 2-drug 
regimens, however important new treatments focused against particular driver mutations have emerged in 
recent years [62]. As a response, efforts should be undertaken not only to characterize the histologic 
subgroup but also to obtain sufficient tissues for genetic investigation. It's common practice to examine 
cancerous tissues for epidermal growth factor receptor gene mutations, anaplastic lymphoma kinase gene 
rearrangements, reactive oxygen species proto-oncogene-1 gene rearrangements, B-raf proto-oncogene point 
mutations, and KRAS proto-oncogene (KRAS) point mutations. Chemotherapy with platinum-based (e.g., 
cisplatin, carboplatin) 2-drug regimens is conventional for patients with stage IV NSCLC, however 
important new treatments focused against particular driver mutations have emerged in recent years 
[63].Because such genetic variations can anticipate whether or not a patient will benefit to a treatment, they 
can aid in the selection of targeted drugs. Furthermore, measuring the levels of programmed death ligand-1 
expression can help guide therapy with particular immunotherapies. The arsenal against stage IV illness is, in 
fact, larger than it has ever been. Although a medical oncologist will handle everything, it is beneficial for 
the referring doctor to be aware of the possibilities. Mutations and point mutations in the KRAS proto-
oncogene (KRAS) are advised. Chemotherapy with platinum-based (e.g., carboplatin &cisplatin) 2-drug 
regimens is conventional for patients with stage IV NSCLC, however important new treatments focused 
against particular driver mutations have emerged in recent years. 

If a particular metastasis focus is causing localized symptoms, local treatment in combination to systemic 
therapy may be indicated in stage IV sickness [64]. Dyspnea, post-obstructive asthma, and hemoptysis are all 
signs of tumor-induced airway obstruction. An interventional pulmonologist could be able to alleviate these 
symptoms and maybe improve performance status, increasing the likelihood of systemic therapy [65].  
Radiation treatment or surgery may be used to treat bone or brain metastasis in some circumstances 
Repeated, symptomatic malignant pleural effusions are usually treated with tunneled pleural catheters or 
chemical pleurodesis, however repeated a thoracentesis is a choice if a patient's life expectancy is short. 

When opposed to NSCLC, SCLC is treated more simply; all patients get systemic treatment [66] Radiation is 
also given to those with proven limited stage illness. Patients with advanced illness are treated with systemic 
treatment alone at first, but palliative radiation can be used at places where the tumour load is producing 
clinically significant discomfort. Surgical surgery is reserved for less than 5% of all SCLC patients when 
stage I sickness is found and confirmed by intensive nodular staging with Imaging testing. Even in these 
cases, adjuvant chemotherapy is given after surgery. Prophylactic cranial irradiation is regularly given to all 
patients who have had some response to therapy, regardless of beginning stage [67]. 

Conclusion 

Lung cancer is still a deadly illness. A massive lung cancer screening programmed might save lives in the 
future. Therapist should evaluate the diagnosis in any history or present smoker who arrives with unsettling 
signs due to the nonspecific clinical presentation. Counseling to a pulmonologist is strongly advised if lung 
cancer is diagnosed [68]. There are a variety of staging and diagnostic procedures with limited severity 
technologies available now, and our knowledge of lung tumor biology has evolved significantly, leading in a 
flood of new therapy options. 
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