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CASE REPORT

An arterial line was inserted, and labetalol infusion was titrated as 
per blood pressure.

On day 3, pupils were dilated and nonreacting and brainstem 
reflexes were absent. First, AT was uneventful and was positive for 
brain death. For AT insufflation catheter diameter was 14 Fr and  
40 cm long, the flow set on the flowmeter was >15 L, and >75% of  
the catheter was inserted in the ETT. During the second, AT 
saturation dropped to 78%, heart rate (HR) 160/minute, blood 
pressure dropped to 80 mm Hg systolic, and AT was abandoned. 
Chest auscultation revealed diminished breath sounds on the 
left>right side. Diagnosis of left pneumothorax was confirmed with 
point of care ultrasound (POCUS) (Fig. 1). A left-sided chest drain 
was inserted and subsequently on the right side. Patient�s saturation 
improved. After stabilization, a second AT was conducted, and it was 
positive. Later, the patient underwent organ retrieval successfully.

IN T R O D U C T I O N
There is a modest rise in the count from 6,916 donors in 
2014 to about 16,041 in 2022. The deceased organ donation 
rate in India has remained consistently below one donor per 
million population for a decade.1 Diagnosis of brain death is 
a complicated and challenging process. �Brainstem death� 
means the stage at which all functions of the brainstem have 
permanently and irreversibly ceased. However, the cause of 
irreversible coma has to be established, preconditions should 
be met, and confounding factors are to be ruled out.2

Respiratory generators in the respiratory center are located 
in the ventrolateral medulla oblongata. If this center, by any 
means, gets damaged, the patient will not be able to breathe 
spontaneously despite adequate stimulation. Thus, in the clinical 
determination of brain death, an apnea test (AT) is a mandatory 
step. The main aim of AT is to assess the functionality of the lower 
brainstem. The arterial partial pressure of carbon dioxide rises to a 
value of 60 mm Hg (or 20 mm Hg above baseline), and cerebrospinal 
fluid pH decreases to a level that stimulates the respiratory center 
in the medulla oblongata (Flowchart 1).3

CA S E DE S C R I P T I O N
A 30-year-old male, hypertensive, was admitted with a complaint 
of headache and generalized tonic and clonic convulsions. He was 
taken to a nearby hospital, where he was intubated for airway 
protection with endotracheal tube (ETT) size internal diameter 
(ID) 8.0. Computerized tomography (CT) of the brain was suggestive 
of a large intracranial hemorrhage with midline. On admission to the 
emergency room, blood pressure was 160/110, pulse 104/minute, 
and saturation on a portable ventilator was 98%. Neurologically, 
the Glasgow Coma Scale was (E1VTM2), and pupils were unequal 
reacting to light. The patient was shifted to neurointensive care. 
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AB S T R AC T
A 30-year-old male patient, known case of hypertensive, was diagnosed to have a large intracranial hemorrhage. Brainstem death was 
diagnosed after clinical examination. The first apnea test (AT) was positive for brain death. While performing second apnea test, 5 minutes 
after disconnection of ventilator, saturation dropped to 78%.........heart rate......blood pressure dropped to 70 mmHg. The AT was abandoned. 
Chest auscultation revealed diminished breath sounds on the left>right side. Bilateral pneumothorax was confirmed with bedside  
point-of-care ultrasound (POCUS). The patient�s saturation improved after the insertion of the bilateral intercostal drain. The second AT was 
done after patient stabilization. Organ retrieval was done successfully. Tension pneumothorax is an uncommon complication during AT. 
The ratio internal cannulae diameter of insufflation catheter to endotracheal tube (ETT) internal diameter (ID) should be <0.6�0.7 to avoid 
inadvertent dynamic hyperinflation or barotrauma. The oxygen flow rate should be 6�8 L/minute.
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Pneumothorax, pneumomediastinum, and pneumoperitoneum 
are rare complications of AT. In 2004, Saposnik et� al. published 
a retrospective analysis of 129 ATs in Neurology India.5 Adverse 
events were observed in more than two-thirds of the patients. 
Serious complications like myocardial infarction, atrial fibrillation, 
pneumothorax, cardiac arrest, and bradycardia were found in 
four patients. In 2013, Scott reported pneumothorax as a rare 
complication in his study.3

In our patient, the insufflation catheter diameter was 
appropriate, but the oxygen flow was high (> 15L/min), and >75% 
of the total length of the insufflation catheter was inserted in the 
EET. Another cause was that the ETT outflow was obliterated by the 
insufflation catheter connecter.

The most likely mechanism of pneumothorax during AT is the 
trapping of oxygen secondary to obstruction to outflow due to 
the larger diameter of the insufflation cannulae compared to the 
EET. Other causes are insufflation of a high flow of oxygen into 
a segment of the lung or into both lungs, cannulae tip position 
in distal one-third of ETT6 and wedging of oxygen insufflation 
catheter in a bronchus or in the trachea or ETT, thus obstructing 
air escape and leading to massive air trapping and subsequent 
barotrauma.7,8

Henry and Marshall, in a Manikin study for AT with an oxygen 
flow of 6 L/minute, put forth that an internal cannula diameter 
to ETT ratio �0.7 increased the airway pressures and volumes, 
leading to barotrauma complication in AT.9 The position of 
the cannulae tip inside the ETT also contributes to increased 
airway pressure. The cannulae tip position in the distal one-third 
compared to the proximal one-third of the ETT increases the 
airway pressure. Higher oxygen flow >10 L/minute contributes 
to high tracheal pressure during AT.6 Higher flow can result in 
direct airway or tracheal perforation.4 Although complications 
are rare, one needs to perform AT carefully as we cannot 
afford to lose any cadaver organ donor on the background 
of the huge recipient waiting list. We should monitor for 
complications during AT and take necessary corrective actions. 
Several other techniques may be safer alternatives to oxygen 
insufflation through an endotracheal catheter, such as a positive 
end expiratory pressure (PEEP) valve, CPAP, or introducing 
3�5% carbon dioxide (CO2) along with oxygen and providing 
approximately four breaths per minute using a ventilator that 
is capable of detecting respiratory effort while monitoring the 
end-tidal CO2 concentration.10

DI S C U S S I O N
An AT is considered safe. However, the hypercarbia and 
respiratory acidosis that occurs during the test can lead to 
cardiac arrhythmias, hypotension, or hypoxemia. This intentional 
hypercarbia and respiratory acidosis cause arteriolar dilatation 
and myocardial contractility depression.4 In AT, derecruitment 
of the lungs may lead to desaturation. Hence, AT should 
always be monitored for desaturation and hypotension. 

Flowchart 1: Flowchart of AT�prerequisites, steps, interpretation, and 
complications

Figs 1A to D: Chest X-ray. (A) On admission; (B) Postcentral insertion; (C) Bilateral pneumothorax during second AT; (D) Postintercoastal drain insertion
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CO N C LU S I O N
Tension pneumothorax is an uncommon complication during 
AT. The ratio of internal cannula diameter to the ETT ID should 
be <0.6�0.7 to avoid inadvertent dynamic hyperinflation or 
barotraumas. The oxygen flow rate shall be 6�8 L/minute in adults, 
and wedging of the distal tip in a bronchus or in the trachea should 
be avoided. One should be more vigilant while performing AT and 
ready to take necessary corrective actions immediately.

Clinical Significance
Pneumothorax is a rare complication of AT. Early diagnosis and 
corrective measures helped us to revive our organ donor. With the 
mismatch between organ demand and cadaveric donors, we need 
to take care of each potential organ donor. The abovementioned 
rules need to be followed strictly while doing AT.
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