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A
Sir,

During cardiac arrest, the oxygen reserve in the body 
in normothermia conditions is sufficient for about 
3–5 minutes, after which time there are irreversi-
ble changes in the vital organs, in particular those 
sensitive to hypoxia in the central nervous system. 
Therefore, clearing and protecting the airways, as 
well as the administration of oxygen, are key ele-
ments in resuscitation. According to the current 
guidelines of the European Resuscitation Council 
(ERC) and the American Heart Association (AHA), 
the gold standard for airway management during 
cardiopulmonary resuscitation (CPR) is endotracheal 
intubation. These guidelines indicate that in order 
to minimize interruptions in chest compressions, 
intubation should be carried out during chest com-
pressions. Studies show that patient movements 
as a result of CC cause a decrease in the efficiency 
of intubation using direct laryngoscopy [1]. An ad-
ditional difficulty may be swelling of the tongue. 
In such conditions, intubation may be difficult or 
completely impossible to carry out [2, 3]. The search 
for alternative methods of intubation is, therefore, 
an important issue.

The aim of the study was to compare the in-
tubation time and the efficiency of endotracheal 
intubation in the case of an adult with the use of 
two types of laryngoscope under simulated CPR 
performed by nurses.

The study involved 47 nurses. We studied 
39 women (82.9%) and 8 men (17.1%), aged 24 to 

41 years (mean 34.5 years). In order to simulate 
a patient requiring intubation, a SimMan 3G (Laer-
dal, Norway) manikin was used. In order to simu-
late CPR, LifeLine ARM® (Defibtech, USA) modern 
mechanical chest compression devices were used 
in asynchronous mode, as studies show medical 
personnel perform manual CPR at a low level of 
efficiency [4, 5], which could reduce the effica-
cy results for intubation. Difficult airway was ob-
tained by causing edema tongue in the manikin 
control panel. Thus, a level of 3 according to the 
Cormack-Lehane scale was observed. The level of 
difficulty was confirmed by a doctor specialized 
in anesthesia and intensive care. The participants 
in the study performed endotracheal intubation 
using four different devices for intubation: 1) La-
ryngoscope with a “gold standard” Macintosh with 
a size 3 blade (MAC Mercury Medical, Clearwater, 
USA); 2) TruView PCD EVO2 Laryngoscope with 
a size 3 blade (PCD; CD; Truphatek Holdings, Ltd., 
Netanya, Israel) used as a video laryngoscope (Fig-
ure 1). In all intubation cases, an endotracheal tube 
of size ID 7.0 was used. In the case of PCD, a special 
semi-rigid stylet was employed, while in the case of 
MAC we used a standard semi-rigid stylet. Before 
the study, all the participants took part in a 60-mi-
nute training session in the anatomy, physiology 
and pathophysiology of respiration, which also in-
cluded various techniques for airway control. After 
the theoretical part and a demonstration of the 
proper endotracheal intubation technique with the 
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use of the appliances concerned, the participants 
took part in a training session during which they 
performed endotracheal intubation using a MAC 
and a PCD. The session lasted until each participant 
had correctly performed three intubations with 
each device. Using Research Randomizer (www.
randomizer.org), the participants in the study were 
randomly assigned to one of the two devices. Both 
the order of participants and the order of device use 
were random.

In the case of the PCD, the obtained time to 
visualize the larynx was 13.5 s (12.5–16). while the 
time for the MAC was longer at 16.5 s (14–22) 
(p = 0.003). The longest time for the insertion of 
the tube through the vocal cords was observed for 
intubation using a MAC [41.5 s (35–45)] while in the 
case of the PCD this was 29 s (24–32.5) (p < 0.001). 
The time of the first ventilation sample for emergen-
cy resuscitation in difficult airways in the case of the 
MAC was 53.5 s (42–57.5), which was significantly 

longer than in the case of the PCD, at 37 s (33–39,5)
(p < 0.001 ).

The effectiveness of the first attempt of the MAC 
intubation was 29.8%, which was significantly lower 
than that for the PCD (70.2%; p < 0.001). With the 
PCD, overall intubation efficacy was 82.9%, while in 
the case of the MAC this was 38.3%.

In conclusion, the study showed that the efficacy 
of endotracheal intubation performed by nurses is 
insufficient. After minimal training, however, nurses 
are able to perform intubation with a high level of 
efficiency using videolaryngoscopes.
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FIGURE 1. Truview EVO2 PCD videolaryngoscope


