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Lung cancer: Understanding causes, symptoms, diagnosis, treatment
options, and impact on health for enhanced patient support and quality of

life.
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Introduction

Lung cancer is one of the most prevalent and deadly cancers
worldwide, affecting millions of individuals each year. It
primarily arises from the uncontrolled growth of abnormal
cells in the lungs, often due to a combination of genetic and
environmental factors. The two main types of lung cancer are
Non-Small Cell Lung Cancer (NSCLC) and Small Cell Lung
Cancer (SCLC), each with distinct characteristics, treatment
approaches, and prognoses [1].

Common risk factors for lung cancer include smoking,
exposure to secondhand smoke, environmental pollutants,
and occupational hazards such as asbestos. While smoking
remains the leading cause, a significant number of lung cancer
cases occur in non-smokers, highlighting the importance of
understanding all potential risk factors [2].

Early detection is critical, as lung cancer often presents with
vague symptoms, such as persistent cough, chest pain, and
shortness of breath, which can easily be overlooked. Advances
in diagnostic techniques, including imaging studies and
molecular testing, have improved our ability to identify lung
cancer at earlier stages, leading to better treatment outcomes

[3].

Treatment options vary based on the type and stage of lung
cancer and may include surgery, chemotherapy, radiation
therapy, targeted therapy, and immunotherapy. Each treatment
plan is personalized to meet the individual needs of the patient,
aiming not only to extend survival but also to enhance quality
of life [4].

Cigarette Smoking: The leading cause of lung cancer,
responsible for approximately 85% of cases. The risk increases
with the number of cigarettes smoked and the duration of
smoking.

Other Tobacco Products: Use of cigars, pipes, and smokeless
tobacco can also elevate lung cancer risk.

Environmental Exposure: Non-smokers exposed to
secondhand smoke are at an increased risk of lung cancer.
Even brief exposure can be harmful [5].

Asbestos Exposure: Workers in industries like construction,
shipbuilding, and manufacturing may be exposed to asbestos,

a known carcinogen linked to lung cancer.

Other Carcinogens: Substances such as arsenic, radon,
chromium, nickel, and certain organic chemicals can increase
lung cancer risk among workers in specific fields [6].

Indoor Air Quality: Radon is a colorless, odorless gas that can
accumulate in homes, particularly in basements. Long-term
exposure to radon is a significant risk factor for lung cancer.

Genetic Predisposition: A family history of lung cancer can
increase an individual's risk, suggesting a potential genetic
component in some cases [7].

Chronic Obstructive Pulmonary Disease (COPD): Individuals
with COPD or other chronic lung diseases have a higher risk
of developing lung cancer.

Pulmonary Fibrosis: Conditions that cause scarring of lung
tissue can also elevate the risk.

Older Age: The risk of lung cancer increases with age,
particularly in individuals over 65, as the likelihood of
cumulative exposure to risk factors rises [8].

Differences in Risk: Men have historically had higher rates
of lung cancer compared to women, although the gap is
narrowing, especially as smoking rates among women have
increased.

Environmental Pollution: Air Quality Long-term exposure to
air pollution, including particulate matter and other pollutants,
may contribute to the risk of developing lung cancer.

Diet and Nutrition: Nutritional Factors Some studies suggest
that a diet low in fruits and vegetables may be linked to an
increased risk of lung cancer, although this relationship
requires further investigation.

Medical History: A thorough history is taken to assess risk
factors, including smoking history, exposure to environmental
toxins, and family history of cancer [9].

Physical Examination: A physical exam may reveal signs
such as wheezing, abnormal lung sounds, or lymph node
enlargement, prompting further investigation.

Chest X-ray: Often the first imaging test performed, a chest
X-ray can reveal abnormal masses or nodules in the lungs.
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Computed Tomography (CT) Scan: A CT scan provides
more detailed images of the lungs and surrounding structures,
helping to identify the size, shape, and location of any tumors.
It can also assess lymph nodes and other potential sites of
metastasis.

Positron Emission Tomography (PET) Scan: PET scans are
used to evaluate the metabolic activity of lung nodules and to
determine if cancer has spread to other parts of the body.

Sputum Sample Analysis: In some cases, examining mucus
coughed up from the lungs (sputum) can help identify cancer
cells, especially in patients with visible tumors.

Tissue Sampling: A biopsy is the definitive method for
diagnosing lung cancer. Various techniques may be used,
including:

Bronchoscopy: A thin tube is inserted through the nose or
mouth into the lungs to collect tissue samples from suspicious
areas.

Transthoracic Needle Biopsy: A needle is guided through the
chest wall to obtain samples from lung nodules.

Thoracentesis: Fluid is removed from the pleural space for
analysis if fluid accumulation is present.

Surgical Biopsy: In some cases, a more invasive surgical
procedure may be necessary to obtain a larger tissue sample.

Genetic and Biomarker Testing: After a diagnosis of lung
cancer is confirmed, molecular testing of the tumor may be
performed to identify specific genetic mutations or biomarkers.
This information helps determine the most appropriate
treatment options, such as targeted therapy or immunotherapy.

Staging: Determining Extent of Disease: Staging is crucial
for planning treatment and assessing prognosis. The most
common system used is the TNM system, which evaluates:

T (Tumor): Size and extent of the primary tumor.
N (Node): Involvement of nearby lymph nodes.
M (Metastasis): Presence of distant metastasis.

Lung Resection: In cases of localized non-small cell lung
cancer (NSCLC), surgical options may include:

Lobectomy: Removal of a lobe of the lung.
Pneumonectomy: Removal of an entire lung.

Wedge Resection: Removal of a small section of lung
containing the tumor.

Surgery is often the primary treatment for early-stage lung
cancer and can offer the best chance for a cure.

External Beam Radiation Therapy (EBRT): This non-invasive
treatment uses high-energy rays to target and kill cancer cells.
It can be used alone or in combination with other treatments.

Stereotactic Body Radiation Therapy (SBRT): A highly
precise form of radiation therapy that delivers high doses
to small tumors while minimizing damage to surrounding
healthy tissue.

Palliative Radiation Therapy: This may be used to relieve
symptoms in advanced lung cancer, such as pain or obstruction.

Systemic Treatment: Chemotherapy uses drugs to kill
rapidly dividing cancer cells. It is often used for advanced
or metastatic lung cancer and may be administered before
surgery (neoadjuvant) or after surgery (adjuvant) to reduce
the risk of recurrence.

Combination Therapy: Chemotherapy may be combined with
other treatments to enhance effectiveness.

Molecularly Targeted Drugs: For patients with specific genetic
mutations (e.g., EGFR, ALK), targeted therapies can block
the growth of cancer cells. These therapies are generally less
toxic than traditional chemotherapy and can lead to significant
improvements in outcomes.

Examples: Drugs like osimertinib (for EGFR mutations) and
crizotinib (for ALK rearrangements).

Harnessing the Immune System: Immunotherapy uses the
body’s immune system to fight cancer. Immune checkpoint
inhibitors, such as pembrolizumab and nivolumab, are
commonly used to treat advanced lung cancer by helping the
immune system recognize and attack cancer cells.

Combination with Other Treatments: Immunotherapy may be
used in conjunction with chemotherapy or targeted therapy to
improve efficacy.

Symptom Management: For advanced lung cancer, palliative
care focuses on alleviating symptoms and improving quality
of life, regardless of the stage of disease. This can include pain
management, nutritional support, and psychosocial counseling.

Access to New Treatments: Participation in clinical trials
may provide patients with access to innovative therapies and
treatment strategies not yet widely available.

Comprehensive Treatment Approach: Effective treatment of
lung cancer often involves a team of healthcare professionals,
including oncologists, surgeons, radiologists, nurses, and
support staff, who collaborate to create a personalized
treatment plan [10].

Conclusion

Lung cancer remains a significant health challenge, affecting
millions globally and posing considerable risks to individuals'
well-being. Understanding its causes, symptoms, diagnosis,
and treatment options is essential for improving patient
outcomes and enhancing quality of life. Early detection
through awareness of risk factors and symptoms can lead to
timely intervention, which is crucial for successful treatment.
With advances in diagnostic techniques, such as imaging
and molecular testing, healthcare providers can identify lung
cancer more effectively, tailoring treatment strategies to meet
the specific needs of each patient. Treatment options are
diverse and increasingly personalized, ranging from surgery
and radiation to chemotherapy, targeted therapies, and
immunotherapy. These approaches not only aim to eliminate
cancer but also to manage symptoms and improve the overall
quality of life for patients.
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Additionally, the importance of supportive care, including
palliative measures and psychological support, cannot be
overstated. By addressing the multifaceted needs of individuals
with lung cancer, healthcare teams can help patients navigate
their journey with greater resilience and dignity. As research
continues to evolve, the future holds promise for new therapies
and improved outcomes. Through education, awareness, and
a commitment to comprehensive care, we can better support
individuals affected by lung cancer, ultimately leading to
enhanced patient support and improved quality of life.
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