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Pleural effusion represents a significant clinical challenge in medical-surgical nursing, characterized by the 

abnormal accumulation of fluid in the pleural space. This condition is not a primary disease entity but rather a 

secondary manifestation of various underlying systemic or local pathologies, ranging from congestive heart failure 

and pneumonia to malignancy and tuberculosis. For nursing professionals, the management of pleural effusion 

requires a sophisticated understanding of respiratory pathophysiology, diagnostic interpretation, and the application 

of standardized nursing languages—specifically NANDA-I (North American Nursing Diagnosis Association 

International), NIC (Nursing Interventions Classification), and NOC (Nursing Outcomes Classification).

Understanding the Pathophysiology of Pleural Effusion

The pleural space is a potential space between the visceral pleura (lining the lungs) and the parietal pleura (lining 

the thoracic cavity). Under normal physiological conditions, a thin layer of serous fluid (approximately 0.1 to 0.2 mL/

kg of body weight) facilitates frictionless movement during respiration. The homeostasis of this fluid is governed by 

Starling's Law, which balances hydrostatic and oncotic pressures across the pleural membranes.

Mechanisms of Fluid Accumulation

Pleural effusion occurs when the rate of fluid formation exceeds the rate of fluid absorption. The primary

mechanisms include:

•  Increased Hydrostatic Pressure: Often seen in congestive heart failure, where elevated pressure in the 

pulmonary capillaries pushes fluid into the pleural space.

•  Decreased Plasma Oncotic Pressure: Occurs in hypoalbuminemia (e.g., nephrotic syndrome, cirrhosis), 

where the lack of protein prevents the retention of fluid within the intravascular compartment.

•  Increased Capillary Permeability: Typical of inflammatory or infectious processes (e.g., pneumonia, 

tuberculosis) where the pleural membrane becomes "leaky."

•  Impaired Lymphatic Drainage: Often associated with malignancies that obstruct the lymphatic vessels 

responsible for fluid reabsorption.

•  Decreased Intrapleural Pressure: Found in cases of lung atelectasis.

Diagnostic Classification: Transudates vs. Exudates

A critical step in the medical management and subsequent nursing care of pleural effusion is the classification of 

the fluid. This is typically achieved through thoracentesis and the application of Light’s Criteria. Identifying the

type of fluid guides the clinical pathway and helps the nurse anticipate potential complications.

Comparison of Pleural Fluid Types



Feature Transudate Exudate

Pathophysiology Systemic factors (pressure imbalance) Local factors (inflammation/infection)

Protein Ratio (Fluid/Serum) &lt; 0.5 &gt; 0.5

LDH Ratio (Fluid/Serum) &lt; 0.6 &gt; 0.6

LDH Level &lt; 2/3 upper limit of normal serum 
LDH

&gt; 2/3 upper limit of normal serum 
LDH

Common Causes Heart failure, Cirrhosis, Nephrotic 
syndrome

Pneumonia, Cancer, TB, Pulmonary 
embolism

The Framework of Standardized Nursing Care: NANDA, NIC, and NOC

The use of standardized nursing languages provides a structured methodology for clinical reasoning. It ensures

that care is evidence-based, measurable, and universally understood within the healthcare team. In the context of

pleural effusion, the nursing process focuses on alleviating respiratory distress, managing pain, and monitoring for

invasive procedure complications.

1. Nursing Assessment (Assessment Phase)

A comprehensive assessment for a patient with pleural effusion includes both subjective and objective data

collection. Nurses must be vigilant in identifying the following:

•  Inspection: Asymmetrical chest expansion, use of accessory muscles, increased respiratory rate (tachypnea), 

and cyanosis in severe cases.

•  Palpation: Decreased tactile fremitus over the affected area and potential tracheal shift in massive effusions.

•  Percussion: A classic finding of stony dullness over the fluid-filled area.

•  Auscultation: Diminished or absent breath sounds over the effusion, often accompanied by a pleural friction 

rub in the early inflammatory stages.

2. NANDA-I Nursing Diagnoses for Pleural Effusion

Based on the clinical data typical of pleural effusion cases (as seen in the JSON technical studies), the following

diagnoses are prioritized:

•  Ineffective Breathing Pattern (00032): Related to decreased lung expansion secondary to fluid accumulation 

in the pleural space.

•  Impaired Gas Exchange (00030): Related to alveolar-capillary membrane changes and ventilation-perfusion 

mismatch.

•  Acute Pain (00132): Related to pleuritic inflammation and invasive procedures (e.g., chest tube insertion).

•  Intolerance to Activity (00092): Related to the imbalance between oxygen supply and demand.

Technical Breakdown of Nursing Interventions (NIC) and Outcomes (NOC)

Priority Diagnosis: Ineffective Breathing Pattern

This is the most common diagnosis for patients with pleural effusion. The accumulation of fluid creates mechanical

resistance, preventing the lungs from fully inflating.



Nursing Outcomes (NOC) Nursing Interventions (NIC)

Respiratory Status: VentilationIndicators:1. Respiratory rate 
IER (In Expected Range)2. Rhythm IER3. Depth of 
inspiration4. Symmetric chest expansion

Airway Management1. Position the patient to maximize 
ventilation potential (Semi-Fowler or High-Fowler).2. 
Perform physical chest physiotherapy if indicated.3. Monitor 
respiratory and oxygenation status.4. Administer 
bronchodilators or nebulizers as prescribed.

Vital SignsIndicators:1. Temperature2. Pulse rate3. 
Respiratory rate4. Blood pressure

Oxygen Therapy1. Clear oral, nasal, and tracheal 
secretions.2. Maintain airway patency.3. Set up oxygen 
equipment and administer through a heated, humidified 
system.4. Monitor the effectiveness of oxygen therapy 
(Pulse oximetry, ABGs).

Advanced Intervention: Chest Tube Management (WSD)

For patients requiring Water Sealed Drainage (WSD), the nursing role shifts toward high-level technical monitoring

and maintenance of the closed drainage system.

Procedural Field Guide for WSD Maintenance

1.  Integrity Check: Ensure all connections are secure and taped with waterproof tape. The drainage system 

must remain upright and below the level of the patient's chest to prevent backflow.

2.  Monitoring Tidaling: Observe the water seal chamber for fluid fluctuations. Tidaling (rising with inspiration, 

falling with expiration) indicates a patent system. Absence of tidaling suggests either lung re-expansion or an 

obstruction/kink in the tubing.

3.  Air Leak Detection: Continuous bubbling in the water seal chamber (not related to the suction chamber) 

indicates an air leak, either from the patient (pneumothorax) or the system itself.

4.  Drainage Measurement: Record the volume, color, and consistency of the drainage every shift. Sudden 

increases (e.g., &gt;100-200 mL/hour) or a change to bright red blood must be reported immediately.

5.  Patient Positioning: Encourage frequent position changes and coughing/deep breathing exercises to facilitate 

fluid drainage and lung re-expansion.

Case Study Analysis: Geriatric Patient with Malignant Pleural Effusion

Consider the case of "Ny. N," a 72-year-old female mentioned in the technical data, presenting with Malignant

Pleural Effusion (MPE). MPE often signifies advanced-stage cancer and requires a palliative nursing approach

focused on comfort and symptom relief.

Clinical Presentation

•  Symptoms: Progressive dyspnea, non-productive cough, and dull chest pain.

•  Assessment: 85% SpO2 on room air, RR 28 bpm, stony dullness in the right lower lobe.

•  Diagnosis: Malignant Pleural Effusion secondary to metastatic breast cancer.

Implementation Strategy

The nursing team implemented a NIC: Respiratory Monitoring protocol, checking the patient's depth and effort of 

breathing every 2 hours. Because the patient was geriatric, skin integrity around the chest tube site was a 

secondary priority (NIC: Skin Surveillance). The NOC: Comfort Levelwas used to evaluate the effectiveness of

analgesic administration prior to therapeutic thoracentesis.

Troubleshooting Common Complications

Nurses must be prepared for "Failure Modes" in pleural effusion management:



•  Re-expansion Pulmonary Edema: Occurs if fluid is removed too rapidly (&gt;1.5 Liters during a single 

thoracentesis). Symptoms include cough and worsening hypoxia. Solution: Stop the procedure, administer oxygen, 

and notify the physician.

•  Subcutaneous Emphysema: Air leaking into the tissue around the chest tube site. Solution: Mark the area to 

monitor spread, ensure the chest tube is not occluded, and check the dressing.

•  Clotted Tubing: Fibrin or blood clots blocking the WSD tube. Solution: Gently milk the tube (according to 

hospital policy) and avoid vigorous stripping.

Nursing Management Formulas and Technical Metrics

In the management of pleural effusion, nurses often track specific metrics to determine the trajectory of recovery. 

One such metric is the Ventilation-Perfusion (V/Q) balance, though clinically assessed through Arterial Blood

Gas (ABG) interpretation.

ABG Interpretation Matrix for Respiratory Failure in Effusion



Parameter Normal Range Effusion Impact 
(Acidosis)

Nursing Action

pH 7.35 - 7.45 &lt; 7.35 Assess for CO2 retention

PaCO2 35 - 45 mmHg &gt; 45 mmHg Improve ventilation/High-
Fowler's

PaO2 80 - 100 mmHg &lt; 80 mmHg Increase FiO2/Check WSD

HCO3 22 - 26 mEq/L Variable Monitor metabolic 
compensation

Technical Workflows: Thoracentesis Assistance

Assisting with thoracentesis is a core competency for nurses in respiratory units. The workflow must be precise to

minimize the risk of pneumothorax or infection.

Step-by-Step Procedure Guide

1.  Pre-Procedure: Verify informed consent. Gather a thoracentesis tray, local anesthetic, and sterile gloves. 

Position the patient leaning forward over a bedside table (orthopneic position).

2.  Intra-Procedure: Monitor vital signs and SpO2. Instruct the patient to remain still and avoid coughing or deep 

breathing while the needle is inserted.

3.  Post-Procedure: Apply a sterile pressure dressing. Position the patient on the unaffected side for 1 hour to 

allow the puncture site to seal. Order a post-procedure chest X-ray to rule out pneumothorax.

4.  Documentation: Record the amount of fluid removed, its appearance (serous, sanguineous, purulent), the 

patient's tolerance, and any changes in lung sounds.

Broader Implications for Clinical Practice

The integration of NANDA, NIC, and NOC into the care of patients with pleural effusion represents the pinnacle of

modern nursing professionalism. It moves the practice away from task-oriented care toward a goal-oriented,

analytical approach. By utilizing the technical data derived from scientific papers (such as those by Nurarif,

Nursalam, and Padila), nurses can ensure that their interventions are not only compassionate but also scientifically

rigorous.

Effective management of pleural effusion hinges on early detection through physical assessment and rapid

intervention to restore lung expansion. Whether through positioning and oxygen therapy or the technical

maintenance of a WSD system, the nurse’s role is vital in preventing long-term complications such as pleural

thickening or fibrothorax. As medical technology advances, the underlying principles of standardized nursing care

remain the bedrock of patient safety and quality outcomes in respiratory health. The continuous evaluation of NOC

indicators allows the healthcare team to visualize the patient's progress toward recovery, providing a clear roadmap

for discharge planning and rehabilitative care.

Ultimately, the successful treatment of pleural effusion is a multidisciplinary effort where the nurse serves as the

primary coordinator, monitoring the delicate balance of thoracic pressures and ensuring that the patient's

physiological and psychological needs are met throughout the trajectory of the illness.
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