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Introduction
The human respiratory system, a delicate and highly efficient network 

of organs, is vital to sustaining life by providing the body with oxygen while 
eliminating carbon dioxide. However, when something interferes with this 
intricate system, it can lead to significant health problems. One such condition 
is pulmonary effusion, a medical disorder that involves the accumulation of 
fluid in the lungs or pleural space, the area between the lungs and the chest 
wall. Pulmonary effusion, or pleural effusion as it is commonly known, can 
cause a range of symptoms, including difficulty breathing, chest pain, and 
fatigue. The presence of excess fluid in the lungs restricts normal lung function 
and can significantly impair the body's ability to oxygenate blood, leading to 
hypoxia (insufficient oxygen) and respiratory distress [1]. 

Description
Pulmonary effusion refers to the accumulation of excess fluid in the pleural 

cavity, which lies between the lungs and the chest wall. The pleural cavity 
is normally filled with a small amount of lubricating fluid that helps the lungs 
expand and contract smoothly during breathing. However, when an imbalance 
occurs, such as increased fluid production or decreased fluid absorption, 
excess fluid can build up and cause pleural effusion. The pleural cavity is lined 
by two membranes-the parietal pleura, which lines the chest wall, and the 
visceral pleura, which covers the lungs. Fluid that accumulates in this space 
can compress the lungs, reducing their ability to expand fully, which in turn 
impairs normal gas exchange (oxygen and carbon dioxide). This leads to a 
variety of symptoms, most notably breathing difficulties. Transudative pleural 
effusion is primarily caused by systemic factors that affect the balance of fluid 
production and absorption. The fluid that accumulates is typically clear and 
watery, containing low levels of proteins. Common causes of transudative 
effusion include: The most common cause of transudative effusion, CHF can 
lead to increased pressure in the blood vessels, causing fluid to leak into the 
pleural space. Liver disease can lead to fluid retention in the body, which may 
accumulate in the pleural space. Kidney diseases that lead to abnormal protein 
loss can result in fluid retention and pleural effusion [2].

The causes of pulmonary effusion can vary, ranging from heart-related 
conditions to infections and cancer. Left-sided heart failure is one of the most 
frequent causes of transudative pleural effusion. When the heart is unable to 
pump blood effectively, pressure increases in the blood vessels, causing fluid 
to leak into the pleural space. This leads to a buildup of fluid, making it more 
difficult for the lungs to expand. Pneumonia, tuberculosis, and other bacterial 
infections can lead to inflammation in the lungs and pleura. This inflammation 
causes an increase in the production of fluid, which may accumulate in the 
pleural cavity, leading to effusion. In some cases, this fluid may become 
infected, resulting in an even more serious condition known as an empyema 

(pus-filled pleural effusion). Cancer of the lung, breast, or other nearby organs 
can cause the accumulation of fluid in the pleural space. Tumors can invade 
the pleura directly or cause an obstruction of lymphatic drainage, leading to 
fluid buildup. Malignant pleural effusions are often a sign of advanced cancer. A 
blood clot that blocks a pulmonary artery can lead to damage and inflammation 
of the pleura, resulting in the accumulation of fluid. While PE is typically 
associated with sudden-onset symptoms such as chest pain and shortness of 
breath, it can also lead to pleural effusion in some cases. Conditions that lead 
to fluid retention in the body, such as liver cirrhosis or nephrotic syndrome, 
can contribute to transudative pleural effusion. In these cases, the underlying 
issue is not related to lung function but rather to systemic problems that lead 
to fluid buildup [3].

The symptoms of pulmonary effusion vary depending on the severity of the 
fluid accumulation and its underlying cause. As the fluid in the pleural space 
increases, it can compress the lungs and reduce their capacity to expand. This 
makes it harder for the individual to take in enough air, leading to shortness of 
breath, which may worsen with physical activity or even at rest. The pressure 
from the accumulated fluid can cause sharp or dull chest pain, particularly 
when breathing deeply or coughing. This pain is often referred to as pleuritic 
pain because it results from inflammation of the pleura. A persistent cough is 
common in individuals with pleural effusion. This cough may be dry or produce 
sputum and can worsen as the effusion progresses. 

Treatment for pulmonary effusion depends on the underlying cause of the 
fluid buildup and the severity of the symptoms. In cases of heart failure or 
liver cirrhosis, diuretics may be used to reduce fluid retention and alleviate 
symptoms of pleural effusion. If the effusion is due to an infection such as 
pneumonia, antibiotics may be prescribed to treat the underlying bacterial 
infection. For malignancy-related effusions, chemotherapy or radiation therapy 
may be used to shrink tumors and reduce fluid buildup. In cases of large or 
symptomatic pleural effusion, a healthcare provider may perform thoracentesis 
to drain the fluid and relieve pressure on the lungs. This procedure can provide 
immediate relief but may need to be repeated if the effusion reoccurs. In cases 
of recurrent pleural effusion, pleurodesis may be performed. This procedure 
involves the introduction of a chemical agent into the pleural space to cause 
the pleura to stick together, preventing further fluid accumulation. In some 
cases, surgery may be required to remove tumors or drain large amounts of 
fluid [4,5].

Conclusion
Pulmonary effusion is a complex medical condition that can have a 

significant impact on respiratory function and overall health. The accumulation 
of fluid in the pleural space impairs the lungs' ability to expand and exchange 
gases, leading to symptoms such as shortness of breath, chest pain, and 
fatigue. The causes of pleural effusion are diverse, ranging from heart failure 
and infections to cancer and autoimmune diseases. Diagnosis typically 
involves a combination of clinical examination, imaging studies, and laboratory 
tests, while treatment strategies vary based on the underlying cause of the 
effusion. Understanding the complexities of pulmonary effusion and its effects 
on breathing is essential for effective management and improved patient 
outcomes. Early detection and appropriate treatment can alleviate symptoms 
and, in many cases, improve the quality of life for individuals living with this 
condition. Given its potentially serious impact, it is critical for both healthcare 
providers and patients to be aware of the signs and symptoms of pulmonary 
effusion and to seek prompt medical attention if they arise.

mailto:eleftheriadisadesse@tnd.kr


J Pulm Respir Med, Volume 15: 01, 2025Tadesse E.

Page 2 of 2

Acknowledgement 
None.

Conflict of Interest
None.

References
1.	 Recondo, Gonzalo, Francesco Facchinetti, Ken A. Olaussen and Benjamin Besse, 

et al. "Making the first move in EGFR-driven or ALK-driven NSCLC: First-generation 
or next-generation TKI?." Nat Rev Clin Oncol 15 (2018): 694-708.

2.	 Mok, Tony S., Yi-Long Wu, Sumitra Thongprasert and Chih-Hsin Yang, et al. 
"Gefitinib or carboplatin–paclitaxel in pulmonary adenocarcinoma." N Engl J Med 
361 (2009): 947-957.

How to cite this article: Tadesse, Eleftheriadis. “Fluid in the Lungs: The 
Complexities of Pulmonary Effusion and its Effect on Breathing.” J Pulm Respir 
Med 15 (2025): 722.

3.	 Gemici, C. "Tumour lysis syndrome in solid tumours." Clin Oncol 18 (2006): 773-
780.

4.	 Hande, Kenneth R. and George C. Garrow. "Acute tumor lysis syndrome in patients 
with high-grade non-Hodgkin's lymphoma." Am J Med 94 (1993): 133-139.

5.	 Ammad Ud Din, Mohammad, Syed Ather Hussain, Leela Krishna Teja Boppana and 
Dharmini Manogna, et al. "Spontaneous tumor lysis syndrome in squamous cell 
carcinoma of the lung." Bayl Univ Med Cent Proc 34 (2021): 128-130.

https://www.nature.com/articles/s41571-018-0081-4
https://www.nature.com/articles/s41571-018-0081-4
https://www.nejm.org/doi/abs/10.1056/NEJMoa0810699
https://www.sciencedirect.com/science/article/pii/S0936655506003566
https://www.sciencedirect.com/science/article/pii/000293439390174N
https://www.sciencedirect.com/science/article/pii/000293439390174N
https://www.tandfonline.com/doi/abs/10.1080/08998280.2020.1818911
https://www.tandfonline.com/doi/abs/10.1080/08998280.2020.1818911

