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Abstract 
 
Patient-ventilator asynchrony/dysynchrony is a mismatch between the patient and the ventilator's 
delivered breaths and the ability of the ventilator to meet the patient demands.  
 
Any factor that alters the harmony between these two components produces asynchrony, which can cause 
discomfort and an increase in the patient's work of breathing.  
 
Delayed cycling occurs when the neural time is less than the mechanical time of the ventilator. 
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Patient-ventilator asynchrony is a mismatch between 
the patients’ and the ventilator's delivered breaths and 
the ability of the ventilator to meet the patients’ 
demands. 1 

Two pumps participate in the patient-ventilator 
interaction: on one hand, the patient's respiratory 
system, neurologically controlled and influenced by 
the mechanical properties of the lungs and thorax; 
and on the other, the ventilator, controlled by the 
ventilator settings. 2 Any factor that alters the 
harmony between these two pumps produces 
asynchrony, which can cause discomfort and an 
increase in the patient's work of breathing. 3 

Asynchronies are common in intensive care units 
(ICU) with an incidence of up to 25%. 4 They can be 
classified according to the phase of the ventilatory 
cycle in which they occur. 5 

Among them we have the cycling asynchronies, 
produced at the end of inspiration, which can be due 
to premature or delayed cycling. 3 

Delayed cycling occurs when the neural time is less 
than the mechanical time of the ventilator. 6,7  

It can be caused by a prolonged inspiratory time 
secondary to conditions with high time constant 
(determined by the respiratory system mechanics: 
resistance and compliance) as COPD, high pressure 
support level, or very low cycling criteria in the 
pressure support mode (the percentage of flow decay 
at which the ventilator cycles from inspiration to 
exhalation), or by a volumen controlled continuous 
mandatory ventilation settings that result in long 
inflation time (high tidal volume or low inspiratory 
flow). 8 

It can produce dynamic hyperinflation, especially in 
obstructive conditions, which causes trigger-delay 
and increases the number of ineffective efforts. 3 

 

Figure 1 Delayed cycling during the pressure support 
ventilation mode. From top to bottom: pressure-time, flow-
time and volume-time curves. Cycling criterion set at 25%. 
The patient exhales before the end of the mechanical 
inspiratory time, which produces a spike in the pressure-
time curve (red arrow) and a rapid drop in the inspiratory 
flow curve, close to the end of inspiration (yellow arrow). 

 

 

Figure 2 Partial correction of delayed cycling. The cycling 
criterion was increased to 35%, reducing the mechanical 
inspiratory time to match the neural inspiratory time. 
Delayed cycling images are presented in a patient 
recovering from COVID-19 ARDS. 
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