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Lungs: Anatomy, function, and common respiratory diseases.
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Introduction

The lungs are vital organs responsible for the exchange of
oxygen and carbon dioxide, a process essential for sustaining
life [1]. Understanding their anatomy, function, and the
common diseases that affect them can provide valuable insights
into respiratory health and the importance of maintaining
healthy lung function. This article explores the structure of the
lungs, their role in the respiratory system, and some prevalent
respiratory diseases [2].

Anatomy of the Lungs are a pair of spongy, air-filled organs
located in the thoracic cavity, flanking the heart. Each lung
is divided into lobes: the right lung has three lobes (superior,
middle, and inferior), while the left lung has two lobes
(superior and inferior) to accommodate the space taken up by
the heart [3].

Key anatomical features of the lungs include bronchi and
bronchioles: The trachea (windpipe) divides into two primary
bronchi, each entering a lung. The bronchi further branch into
smaller bronchioles, culminating in tiny air sacs called alveoli [4].

Alveoli: The alveoli are the primary sites for gas exchange.
Each lung contains millions of alveoli, which provide a large
surface area for oxygen and carbon dioxide to diffuse between
the air and the blood [5].

Pleura: The lungs are enveloped by a double-layered
membrane called the pleura. The outer layer (parietal pleura)
lines the chest cavity, while the inner layer (visceral pleura)
covers the lungs. The pleural cavity, filled with pleural fluid,
reduces friction and allows smooth lung movement during
respiration [6].

Diaphragm: A dome-shaped muscle located at the base of
the lungs, the diaphragm plays a crucial role in breathing by
contracting and flattening to expand the thoracic cavity during
inhalation [7].

Function of the Lungs primary function of the lungs is to
facilitate the exchange of gases between the air and the
bloodstream, a process known as respiration. This involves
several key steps:

Inhalation: During inhalation, the diaphragm and intercostal
muscles (between the ribs) contract, expanding the thoracic
cavity and creating negative pressure. This causes air to flow
into the lungs through the nose or mouth, trachea, bronchi, and
bronchioles, reaching the alveoli [8].

Gas Exchange: In the alveoli, oxygen from the inhaled air
diffuses across the thin alveolar and capillary walls into the
blood, while carbon dioxide diffuses from the blood into
the alveoli to be exhaled. This exchange is facilitated by the
extensive capillary network surrounding the alveoli.

Exhalation: During exhalation, the diaphragm and intercostal
muscles relax, reducing the thoracic cavity's volume and
creating positive pressure. This forces air out of the lungs,
expelling carbon dioxide [9].

Common respiratory diseases several diseases can affect the
lungs, impairing their function and leading to various health
issues. Some common respiratory diseases include:

Description: COPD is a group of progressive lung diseases,
including emphysema and chronic bronchitis, characterized
by airflow obstruction and breathing difficulties.

Causes: Smoking is the leading cause, but long-term exposure
to pollutants and genetic factors can also contribute.

Symptoms: Chronic cough, shortness of breath, wheezing,
and chest tightness.

Description: Asthma is a chronic condition involving
inflammation and narrowing of the airways, leading to
episodes of wheezing, breathlessness, chest tightness, and
coughing.

Causes: Triggers include allergens, exercise, cold air, and
respiratory infections.

Symptoms: Intermittent episodes of wheezing, shortness of
breath, and coughing, often worse at night or early morning.

Pneumonia description: Pneumonia is an infection that
inflames the air sacs in one or both lungs, which may fill with
fluid or pus.

Causes: Bacterial, viral, or fungal infections.

Symptoms: Cough with phlegm or pus, fever, chills, and
difficulty breathing.

Description: Lung cancer involves the uncontrolled growth of
abnormal cells in the lungs.

Causes: Smoking is the primary cause, but exposure to radon
gas, asbestos, and other carcinogens can also contribute.

Symptoms: Persistent cough, chest pain, hoarseness, weight
loss, and coughing up blood.
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Pulmonary Fibrosis:

Description: Pulmonary fibrosis is a condition characterized
by the thickening and scarring of lung tissue, leading to
reduced oxygen transfer.

Causes: Often unknown, but can be related to environmental
exposures, certain medications, and autoimmune diseases.

Symptoms: Shortness of breath, dry cough, fatigue, and
unexplained weight loss [10].

Conclusion

The lungs are complex organs essential for respiration and
overall health. Their anatomy and function are intricately
designed to facilitate efficient gas exchange, providing oxygen
to the body and removing carbon dioxide. However, various
diseases can impair lung function, leading to significant health
issues. Understanding the structure and function of the lungs,
along with the common respiratory diseases that affect them,
underscores the importance of maintaining respiratory health
through lifestyle choices, regular medical check-ups, and
prompt treatment of respiratory conditions.

References

1. McCarthy B, Casey D, Devane D, et al. Pulmonary
rehabilitation for chronic obstructive pulmonary disease.
Cochrane Database Syst Rev. 2015(2).

2. Holland AE, Hill CJ, Jones AY, et al. Breathing exercises
for chronic obstructive pulmonary disease. Cochrane
Database Syst Rev. 2012(10).

3. Livermore N, Dimitri A, Sharpe L, et al. Cognitive
behaviour therapy reduces dyspnoea ratings in patients
with chronic obstructive pulmonary disease (COPD).
Respir Physiol Neurobiol. 2015;216:35-42.

4. Trappenburg JC, Troosters T, Spruit MA, et al. Psychosocial
conditionsdonotaffectshort-termoutcomeofmultidisciplinary
rehabilitation in chronic obstructive pulmonary disease. Arch
Phys Med Rehabil. 2005;86(9):1788-92.

5. Beauchamp MK, Evans R, Janaudis-Ferreira T, et al.
Systematic review of supervised exercise programs after
pulmonary rehabilitation in individuals with COPD. Chest.
2013;144(4):1124-33.

6. Rabe KF, Hurd S, Anzueto A, Barnes PJ, Buist SA,
Calverley P, et al. Global strategy for the diagnosis,
management, and prevention of chronic obstructive
pulmonary disease: GOLD executive summary. Am J
Respir Crit Care Med. 2007;176(6):532-55.

7. Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier
C, Anzueto A, et al. Global strategy for the diagnosis,
management, and prevention of chronic obstructive
pulmonary disease: GOLD executive summary. Am J
Respir Crit Care Med. 2013;187(4):347-65.

8. Pavord ID, Beasley R, Agusti A, Anderson GP, Bel
E, Brusselle G, et al. After asthma: redefining airways
diseases. Lancet. 2018;391(10118):350-400.

9. Martinez FJ, Rabe KF, Sethi S, Pizzichini E,
Mclvor A, Anzueto A, et al. Effect of roflumilast
and inhaled corticosteroid/long-acting [2-agonist on
chronic obstructive pulmonary disecase exacerbations
(RE2SPOND). A randomized clinical trial. Am J Respir
Crit Care Med. 2016;194(5):559-67.

10. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L,
Rochester C, et al. An official American Thoracic Society/
European Respiratory Society statement: key concepts and

advances in pulmonary rehabilitation. Am J Respir Crit
Care Med. 2013;188(8):e13-64.

Citation: Fan X. Lungs: Anatomy, function, and common respiratory diseases. Int J Respir Med. 2024,9(3):213

Int J Respir Med 2024 Volume 9 Issue 3


https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003793.pub3/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003793.pub3/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008250.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008250.pub2/abstract
https://www.sciencedirect.com/science/article/pii/S1569904815300021
https://www.sciencedirect.com/science/article/pii/S1569904815300021
https://www.sciencedirect.com/science/article/pii/S1569904815300021
https://www.sciencedirect.com/science/article/pii/S0003999305003576
https://www.sciencedirect.com/science/article/pii/S0003999305003576
https://www.sciencedirect.com/science/article/pii/S0003999305003576
https://www.sciencedirect.com/science/article/pii/S0012369213606558
https://www.sciencedirect.com/science/article/pii/S0012369213606558
https://www.atsjournals.org/doi/abs/10.1164/rccm.200703-456so
https://www.atsjournals.org/doi/abs/10.1164/rccm.200703-456so
https://www.atsjournals.org/doi/abs/10.1164/rccm.200703-456so
https://www.atsjournals.org/doi/abs/10.1164/rccm.201204-0596pp
https://www.atsjournals.org/doi/abs/10.1164/rccm.201204-0596pp
https://www.atsjournals.org/doi/abs/10.1164/rccm.201204-0596pp
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)30879-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)30879-6/fulltext
https://www.atsjournals.org/doi/abs/10.1164/rccm.201607-1349OC
https://www.atsjournals.org/doi/abs/10.1164/rccm.201607-1349OC
https://www.atsjournals.org/doi/abs/10.1164/rccm.201607-1349OC
https://www.atsjournals.org/doi/abs/10.1164/rccm.201607-1349OC
https://www.atsjournals.org/doi/abs/10.1164/rccm.201309-1634st
https://www.atsjournals.org/doi/abs/10.1164/rccm.201309-1634st
https://www.atsjournals.org/doi/abs/10.1164/rccm.201309-1634st

