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DESCRIPTION
One-Lung Ventilation (OLV) is a key technique in thoracic 
anesthesiology, used primarily during surgeries involving the 
chest cavity. It involves isolating and ventilating a single lung 
while allowing the other lung to collapse temporarily, facilitating 
surgical access to structures like the lungs, esophagus or 
mediastinum. OLV has become an essential practice in thoracic 
surgery, improving visibility and safety for surgeons while 
helping to minimize trauma to the patient. However, OLV poses 
unique physiological challenges and requires careful anesthetic 
management to ensure patient safety.

Mechanics of OLV

The goal of OLV is to ventilate only one lung while isolating the 
non-ventilated lung from airflow. To achieve this, a Double-
Lumen Endotracheal Tube (DLT) or a bronchial blocker is often 
employed. These devices allow anesthesiologists to selectively 
ventilate the lung on the non-surgical side while deflating the 
lung on the surgical side.

Double-Lumen Endotracheal Tube (DLT): The most common 
tool for achieving OLV, the DLT has two separate lumens: One 
for the trachea and one for the bronchus of the non-ventilated 
lung. The DLT is designed to permit independent ventilation of 
each lung, allowing for isolation and selective deflation of the 
targeted lung.

Bronchial blocker: In cases where a DLT cannot be used, a 
bronchial blocker may be placed inside a standard single-lumen 
endotracheal tube. The blocker is positioned in the bronchus of 
the lung that needs to be deflated, enabling OLV. Bronchial 
blockers are particularly useful for patients with difficult airways 
or for pediatric patients, where DLTs may not be suitable.

Once in place, the collapsed lung is left to deflate, either 
passively or through active suction, while the other lung 
continues to be ventilated normally. The anesthesiologist must 
carefully monitor the patient’s oxygenation and ventilation 
throughout the procedure, making adjustments to minimize 
complications.

Hypoxemia

Hypoxemia is one of the most common and concerning 
complications associated with OLV. Since only one lung is 
ventilated, the oxygen-carrying capacity of the blood is 
compromised. Additionally, the deflated lung continues to 
receive some blood flow (shunt), which contributes to reduced 
oxygenation. To reduce hypoxemia, anesthesiologists implement 
several strategies, including

Lung recruitment: Periodically pumping the collapsed lung 
to reopen alveoli and improve gas exchange.

Positive End-Expiratory Pressure (PEEP): Applying PEEP to 
the ventilated lung helps maintain alveolar potency and improve 
oxygenation by preventing alveolar collapse at the end of 
expiration.

CPAP to the non-ventilated lung: Continuous Positive Airway 
Pressure (CPAP) can be applied to the collapsed lung to improve 
oxygenation without fully inflating the lung. This allows for 
better oxygen diffusion without obstructing the surgical field.

Optimizing anesthetic management during OLV

Effective management during OLV requires careful attention to 
maintaining oxygenation, ventilation and hemodynamic 
stability. Anesthesiologists implement a combination of 
ventilation strategies, pharmacologic interventions and 
monitoring techniques to optimize patient outcomes.

Ventilation strategies: Anesthesiologists aim to protect the 
ventilated lung from injury while ensuring adequate gas 
exchange. Protective lung strategies involve using lower tidal 
volumes (4-6 ml/kg) to minimize lung injury and applying 
PEEP to the ventilated lung to prevent alveolar collapse. 
Additionally, high inspired oxygen concentrations are often used 
to improve oxygenation, although prolonged use of 100% oxygen 
can increase the risk of oxygen toxicity and atelectasis.

Pharmacologic interventions: Certain pharmacologic agents can 
support oxygenation and improve outcomes during OLV. For  
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tools like Transesophageal Echocardiography (TEE) can help 
assess cardiac function and blood flow dynamics during surgery.

CONCLUSION

OLV is a fundamental technique in thoracic anesthesiology that 
enhances the safety and success of many chest surgeries. While it 
presents individual physiological challenges, such as hypoxemia 
and V/Q mismatch, advancements in anesthesia and ventilation 
strategies have made OLV a safe and effective practice. Through 
careful anesthetic management, attentive monitoring and the use 
of protective ventilation strategies, anesthesiologists can optimize 
patient outcomes during thoracic surgeries that require OLV.
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example, vasodilators may be used to manage pulmonary 
hypertension or hypoxic pulmonary vasoconstriction. Inhaled 
anesthetics, such as sevoflurane or isoflurane, are commonly 
used, but they should be administered carefully as they can 
inhibit HPV and worsen oxygenation. Opioids, muscle relaxants 
and other agents are used to manage pain and ensure proper 
relaxation during the procedure.

Monitoring: Continuous monitoring of oxygenation and 
ventilation is essential during OLV. Pulse oximetry, Arterial 
Blood Gas (ABG) analysis and capnography provide critical 
information about oxygen levels, carbon dioxide levels, and 
overall respiratory function. Additionally, advanced monitoring 
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