EDITORIAL

COMPLICATIONS FOLLOWING DIFFERENT
TECHNIQUES OF ONE-LUNG VENTILATION
-Tracheal tube versus univent, or double-lumen tubeOne-lung ventilation (OLV) is recommended in patients undergoing thoracoscopy or
thoracotomy. This can be achieved by contralateral ventilation of the non-operated lung using
the traditional single-lumen tracheal tube, the univent tube, or the double-lumen tube. The
present Editorial reports serious complications which may follow the three techniques of one-lung
ventilation.
Using a single-lumen tracheal tube, collapse of the nonventilated lung can be achieved by
carbon dioxide insufflation into the contralateral closed intrapleural chest cavity to a pressure as
low as 5 mmHg. However, this technique may create a physiological response very similar to that
of a unilateral tension pneumothorax, with a consequent hemodynamic instability secondary to
decreased venous return, and/or mediastinal shift1.
Another technique of achieving OLV is using the univent tube, while collapsing the
nonventilated lung by applying suction via the bronchial blocker before thoracotomy. However,
applying suction, with the chest closed, can result in a marked negative intrathoracic pressure that
diverts blood from the ventilated lung to the nonventilated lung with a consequent decrease of
cardiac output and development of hypoxemia2.
Our present anesthetic technique for one-lung ventilation during thoracotomy or videoassisted thoracoscopy depends on double-lumen intubation which provides selective ventilation of
the contralateral lung, while allowing collapse of the ipsilateral lung without the need of intrapleural
carbon dioxide insufflation3.
Partial collapse of the lung on the thoracoscoped side occurs when the air enters the pleural
cavity. To augment collapse, the lumen of the double-lumen tube on thoracoscoped side is opened
to room air, while suction is applied intermittently as indicated. The technique provides a quiet
field on the thoracoscoped side, without the need for carbon dioxide insufflation into the ipsilateral
pleural space, or direct tracheal suctioning, and hence will not be complicated by inadvertent
tension pneumothorax or negative pressure pulmonary edema3.
During one-lung ventilation, it is advisable to use the double-lumen tracheal tube. The right
upper lobe bronchus arises near the carina as an offshoot from the right main stem bronchus, while
the left upper lobe bronchus arises further away from the carina as a bifurcation of the main trunk.
In addition, the right main bronchus is only 2cm long or may be shorter, and occasionally, the
right upper lobe bronchus arises from the lower end of the trachea. That is why, right bronchial
intubation can occlude the opening to the right upper lobe bronchus, with a consequent decrease
of PaO2. In contrast, the left main stem bronchus is longer than the right main stem bronchus, and
hence right bronchial intubation should be only used if left bronchial intubation is contraindicated.
The use of a small double-lumen tube can facilitate overinflation of the bronchial cuff and/or down
displacement of the tube which results in obstruction of the right or left upper lobe bronchus4.
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Owing to the greater length of the left main
stem bronchus, it is always advisable to use left
bronchial intubation unless contraindicated by certain
procedures such as left pneumonectomy, and to select
the largest possible sized tube in order to avoid placing
the bronchial limb too far into the bronchus.
Adequate fixation of the double-lumen tube and
repeated checking by chest auscultation and fiberoptic
bronchoscopy are required to detect malposition.
Despite all these precautions, we came across two
cases of left upper lobe bronchus blocking following
left bronchial intubation, with a consequent ventilation
limited to one lobe, resulting in severe hypoxemia in
one patient, and in lung rupture with a consequent
tension pneumothorax in the second patient4,5.
To optimize oxygenation during OLV, the
original proposed ventilation strategy was based on
maintaining a large tidal volume of 10 ml.kg, while
applying continuous positive airway pressure (CPAP)
using 100% oxygen to the non-ventilated lung.
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However, applying CPAP to the non-ventilated lung on
the operative side disturbed the surgeon during videoassisted thoracoscopy.
Also, recent studies have shown that ventilation
with large tidal volume can result in lung injury. So,
a revision of these guidelines has been necessary. The
present recommended ventilation strategy during OLV
is to use normal tidal volume, associated with PEEP.
The use of PEEP is associated with an increase of
oxygenation, without any other change of ventilation
strategy. Thus, a normal tidal volume, associated with
PEEP should be considered as a prevention strategy
against both hypoxemia and lung injury. The present
strategy during OLV is to use a normal tidal volume,
associated with a low level PEEP.
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