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Invasive mechanical ventilation is a frequent therapy in critically ill patients in critical care units.
To achieve favorable outcomes, patient and ventilator interaction must be adequate. However,
many clinical situations could attempt against this principle and generate a mismatch between
these two actors. These asynchronies can lead the patient to worst outcomes; that is why it is vital
to recognize and treat these entities as soon as possible. Early detection and recognition of the
different asynchronies could favor the reduction of the days of mechanical ventilation, the days of
hospital stay, and intensive care and improve clinical results.
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INTRODUCTION

Mechanical ventilation (MV) is one of the most used life supports in intensive care units (ICUs)
[1]. Tts main objectives are to maintain adequate gas exchange, decrease work of breathing or
rest the ventilatory muscles until the patient's clinical condition is resolved or in the process
of being resolved. Administering MV is not similar to administering a drug: interaction is
much more complex and depends on multiple variables, some related to the patient (effort,
demand, breathing timing) and others depend on the ventilator (trigger, flow, volumes). An
optimal balance between these variables is what allows an adequate "patient-ventilator" syn-
chrony. Mismatch between the patient's demand and the ventilator's delivery (in any of its
phases) is defined as asynchrony.

Ventilator waveforms provide a continuous flow of information on patient-ventilator phys-
iology and interaction (Figure 1). This information is invaluable for the detection and treat-
ment of asynchronies since it has been reported its association with worse results [2]. The
presence of ineffective efforts and double shots, for instance, has been shown to be related
to mortality, longer MV and longer ICU stay [3]. Given the report of a new type of asynchrony
[4], the proposal of this text is to develop a practical and concise clinical guide on the char-
acteristics, causes, detection and strategies to prevent the deleterious effects of this entities.
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Figure 1. (A) Reverse triggering. (B) Overshooting.

Although we did not conduct a formal systematic review, we
do include studies that provide guidance on pathophysiology

and clinical decision making.

GLOSSARY

Trigger

This parameter indicates the beginning of inspiration and
ventilatory assistance. It is produced by the patient through
inspiratory effort, generating synchrony in MV. Otherwise, al-
terations in trigger activation will cause a dyssynchrony in the
MV-patient interaction [5-7].

Neural Inspiratory Time

It refers to the time in which diaphragmatic electrical activa-
tion (EAdi) occurs, specifically it is the time difference between
the beginning of EAdi and the peak of inspiratory EAdi. It
simply mentions the necessary time of the inspiratory phase
according to the patient's respiratory demand and respiratory
drive [8-11].
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KEY MESSAGES

= Asynchronies during mechanical ventilation have shown
association with worse outcomes.

= Early detection and treatment could improve patient sur-
vival.

= There are different classifications of asynchrony.

= A distinction based on phase variables helps to better un-
derstand its causes and early detection.

= Complementary methods, such as ultrasonography,
esophageal pressure or visual inspection, collaborate and
reinforce the detection, diagnosis and treatment of these
entities.

Mechanical or Ventilatory Inspiratory Time
The term indicates the time lapse of the programmed inspi-

ratory phase in MV and tidal volume (TV). It is programmed
according to expiratory time, respiratory rate (RR) and inspira-
tory to expiratory ratio [8-11].

Cycling
It represents the end of the inspiratory phase and the begin-
ning of the passive expiratory phase [5,12].

Respiratory Drive

It is a physiological variable that refers to intensity of activity in
respiratory centers, culminating on the activation and contrac-
tion of inspiratory muscles to generate a certain inspiratory
flow. There are determinants that this impulse such as cortical,
chemical and metabolic feedback, all present in critically ill
patients [13-16].

Ventilatory Pressure
It is part of the equation of movement in MV:

Pmus+Pvent=ExV +Rx E

, where Pmus means muscle pressure; Pvent, ventilatory
pressure; E, elastance; V, volume; R, resistance; and F, flow.

It refers to the work done by the mechanical ventilator, that
is, the pressure generated in the respiratory system and its re-
sistance and elastance properties to generate a certain volume
and flow [17].

Muscle Pressure

Like Pvent, it is part of the equation of movement with the
same purpose, however it is represented not by the work of the
mechanical ventilator, but by the inspiratory muscles. During

Acute and Critical Care 2022 Novemebr 37(4):491-501



Saavedra SN, etal.  Asynchronies during invasive mechanical ventilation

MV, individual participation, predominance or balance be-
tween Pvent and Pmus occurs [17].

ASYNCHRONY INDEX

Varon et al. [18] defined the asynchrony index (AI) as the per-
centage of monitored breaths that fail to be triggered, while
Thille et al. [19] considered it as the number of events divided
by the total RR, calculated as the sum of the number of ventila-
tor cycles (activated or not) and ineffective shots. According to
the above, this equation would be as follows.

Al=number of asynchrony events/total RR (ventilation cy-
cles+lost efforts)x100.

They determine a high incidence of asynchrony as an Al
>10%. One in four patients had a high incidence of asyn-
chronies, the most common being IT and double trigger (DT),
these patients were associated with longer ventilation times
and a higher incidence of tracheostomy [19].

OUTCOMES

Many authors have studied the relationship between asyn-
chronies and outcomes. Blanch et al. [20] found that patients
who had an AI >10% had higher mortality rates, both in the
ICU and hospital, and a tendency to greater duration of MV.
Similar findings were published by Thille et al. [19], who also
associated an Al with more days of MV.

In 2019, a group of researchers carried out a review that ana-
lyzed the results described in 16 studies, in which, apparently,
high rates of asynchronies were associated with worse results.
Due to the paucity of controlled trials, inconsistency between
studies (on the quantification of the rate of asynchrony), the
heterogeneity of the results and the paucity of patients recruit-
ed, the authors could not be conclusive about that association
[2]. These findings coincide with the data recently published
by Kyo et al. [21], where they showed that the number of asyn-
chronies represented by the AT 210% may be associated with
hard outcomes, such as the duration of MV, hospital and ICU
mortality.

CLASSIFICATION

Different classification of asynchronies have been reported.
According to Pham et al. [17], they can be grouped according
to ventilatory assistance, distinguishing between over-assis-
tance or low respiratory drive asynchrony and under-assis-
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tance or high respiratory drive asynchrony. Other authors
[3,22,23] classify them according to the ventilatory cycle phase
or divide them into clusters. With the aim of developing a
friendly guide (Figure 2), a text is proposed that addresses each
term in a brief and concise way, to facilitate its comprehension
and provide different solutions.

TRIGGER ASYNCHRONIES

Reverse Trigger
Reverse trigger (RT) described by Akoumianaki et al. [24],

refers to the abnormal relation between the MV and diaphrag-
matic activation, where the external stimulus, the ventilator,
provokes a response, that is, diaphragmatic contraction. It can
be displayed as two continuous breathings without enough
expiratory time, the first one is mandatory by the MV while
the second by reflex contraction of the diaphragm (Figure 1A).
The main theory of this event explains that flow and pressure
applied by the MV activate stretch receptors in upper airways,
lungs and chest. As a result, the respiratory center coincides
with the phase and frequency of the external stimulus (ventila-
tor) producing a repetitive respiratory pattern [25]. In general,
it is more likely to occur during prolonged mechanical lung
insufflation, with low flow rates and high volumes. It has been
reported that this entity is observed in 50% of patients with
acute respiratory distress syndrome (ARDS) during the first 72
hours of MV [26]. When this phenomenon occurs periodically
or synchronously with different patterns, it is called “entrain-
ment,” and it can be present in awake sedated patients, even
with neuromuscular blockade (NMB), taking place with major
frequency when the programed TV and RR are close to the pa-
tient’s TV and RR. Its clinical impact will depend on the degree
of mismatch between the mechanical cycle and the muscular
effort. During RT, the patient’s inspiratory effort begins after
the mandatory cycle, and generally, persists beyond it. It has
been observed that the maximum expiratory flow is reduced
significantly by the presence of inspiratory muscle activation
at the beginning of expiration, preventing elastic recoil in the
respiratory system.

RT has two principal characteristics: it occurs in a stable,
repetitive pattern, and reflex-triggered ventilations differ min-
imally in timing, duration and magnitude of inspiratory effort.
In order to detect and differentiate this entity, a prolonged ex-
piratory pause has been proposed [27], to suppress the exter-
nal stimulus and avoid diaphragm activation. To distinguish it
from a DT, itis suggested to evaluate the pressure curve, where
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Figure 2. Classification of asynchronies according to phrase variables.

a negative deflection could mean the presence of a DT, but not
aRT.

To characterize this entity, the existence of different phe-
notypes has been proposed depending on the moment of
the ventilatory cycle in which they occur. This classification
includes: early RT with early relaxation, early RT with delayed
relaxation, mid-cycle RT, late RT, and RT with breath stacking.
These variants may be associated with increased TV, increased
mean airway pressure, increased end-inspiratory transpulmo-
nary pressure, increased muscle pressure during expiration,
persistent inspiratory muscle activity, decreased expiratory
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flow, and/or air trapping [28]. The same variants were also
found in patients with ARDS [29].

To correct this asynchrony, the interruption and modifica-
tion of the entrainment pattern is completely necessary. It is
not suggested to increase sedation levels as treatment. Ventila-
tion stacking can be prevented with the reduction of ventilator
sensibility, but this action does not eradicates muscular effort
unless TV and RR are changed. Although low TV and short
inspiratory times recommended in protective ventilation may
increase the risk of DT, it is noteworthy that, in ARDS Network
study, patients who received TV of 8 ml/kg had fewer lapses of
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asynchrony than those who received 6 ml/kg, showing benefit
by increasing TV, as long as there is no additional risk of super-
imposed lung injury [30].

Strategies like modification of TV, RF and the use of NMB
have been described for the management of RT, although they
only achieved a temporary resolution. He et al. [31] demon-
strated that the reduction of the RR, without modifying other
variants, decreased the percentage of RT by 30%. Rodriguez
et al. [26] also identified the usefulness of RF reduction to
solve TR in patients with ARDS. In view of these strategies to
increase TV or decrease RE it is important to monitor lung
protection goals and CO,.

Auto Trigger

Auto-trigger can be described as the opposite of ineffective
trigger. In this case, the MV triggers a ventilatory cycle without
the presence of an inspiratory effort, mistakenly recognizing
a variation in airway flow or pressure. In a recent review [2],
auto-trigger is arbitrarily defined as one of the most important
asynchronies, being considered in 45 studies of the mentioned
work (73% of the studies analyzed).

Identification of this asynchrony should be suspected by dis-
playing a total frequency higher than the one programmed on
the MV with controlled modes, or a higher frequency without
patient effort in assisted modes (Supplementary Figure 1E).
This asynchrony can be caused by two circumstances: related
to the MV or to the patient. Within the causes of the first term
we can find air leaks, low sensitivity adjustments and circuit
condensation. Patient-related causes include the transmission
of intrathoracic pressure variations resulting from intense car-
diac activity [32]. In the flow curve, specifically in the expirato-
ry phase, constant and rhythmic oscillations or turbulence can
be observed, which should make us suspect transmission of
cardiac activity or circuit condensation. One option to confirm
this singularity is to increase the sensitivity of the trigger and
observe reduction in RR, secondary to the absence of effort or
triggering in ventilatory cycles. Considering this, it is important
to increase trigger sensitivity, correct leaks and remove exist-
ing circuit condensation [33].

Ineffective Trigger

This type of asynchrony is defined as inspiratory efforts that
cannot be detected by the mechanical ventilator, and there-
fore, cannot start a ventilatory cycle, causing failure in the
patient’s ventilatory demand. This asynchrony is only found
in patients with spontaneous effort, so it cannot be detected in
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deeply sedated patients or those with NMB [34]. At the pres-
ence of an ineffective trigger, the patient’s RR will be higher
than the total RR displayed by the ventilator. In a prospective
observational study, Blanch et al. [20] evaluated the prevalence
of asynchrony during different ventilatory modes, and noticed
the high frequency of ineffective trigger, therefore, its early de-
tection and correction is crucial.

Ineffective trigger is identified in the flow curve, during mid
or end of expiration by an increase in inspiratory flow. Simul-
taneously, a pressure drop is displayed in the pressure curve
(Supplementary Figure 1A). Most of time it is detected during
expiration, however, it can also occur during inspiration [35].
This entity may be product of setting the trigger sensitivity too
high or along inspiratory time. Other causes include respirato-
ry muscle weakness, decreased respiratory drive, inadequate
programmed positive end-expiratory pressure (PEEP) and
dynamic hyperinflation (auto-PEEP). All of this causes are re-
lated to the individual characteristics of each patient.

As a primary solution, sensitivity of the MV should be re-
duced. This action will help the patient to start the ventilatory
cycle more easily. It is also necessary to reduce inspiratory
time in different ventilatory modes and optimize infusion of
sedative drugs or respiratory drive depressants. Decreasing dy-
namic hyperinflation by reducing pressure support (PS) levels
and correctly titrating PEEP (to compensate auto-PEEP) are
also options in patients with this problem [33].

Trigger Delay

The activation phase (or trigger) runs from the moment in
which the patient initiates the effort until the opening of the
inspiratory valve and the start of the flow supply. In modern
MVs, response time is <100 ms, as long as trigger sensitivity is
correctly stablished [36]. Trigger delay is defined as the pres-
ence of a discrepancy between the beginning of the patient’s
effort and the time it takes for the MV to detect the mentioned
effort [37]. This mainly occurs with inappropriate sensitivity
setting (usually seen when sensitivity is too “hard,” making
the MV triggering more difficult), causes related with the ven-
tilator itself such as position of the flow/pressure sensor and
high resistances produced by a heat and moisture exchanger.
Problems related to the ventilator valves or endotracheal tube
are also factors that can predispose to the appearance of this
asynchrony.

Double Triggering: “Breath Stacking”

DT is classified as a flow asynchrony or insufficient assistance,
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but it is also classified as a trigger alteration. DT is composed
of two continuous ventilatory efforts, both are initiated by the
patient (unlike RT), with insufficient expiratory time between
them, calculated at less than 50% average of the inspiratory
time. Graphically, two stacked and continuous breaths are dis-
played in the pressure curve, calling this “breath stacking” [2]
(Supplementary Figure 1F).

Due its clinical impact on mortality [20], it can be considered
as a “major” asynchrony, therefore, adequate programming
of protective ventilation and appropriate analgesia protocols
are important. Programming a low TV predisposes to the ap-
pearance of this asynchrony. It must be considered that the
volume of the stacked breaths can double the set TV in volume
control-continuous mandatory ventilation with constant flow
[38]. Tt is generally seen in patients with ARDS and protective
ventilation, inadequate or low inspiratory flow, and high respi-
ratory drive. Other causes may be related to a short inspiratory
time, where cycling occurs before the Pmus peak, as well as
the presence of other types of asynchrony such as premature
cycling. It is worth mentioning that its appearance is more fre-
quent in volume controlled mode [17,22,33].

Resolution of DT is achieved by optimized levels of sedation
and analgesia, which may be increased if the patient requires
strict protective ventilation. The use of NMB may also be con-
sidered. In those patients who, due to their clinical condition,
do not require deep sedation, ventilatory spontaneous mode
is suggested. Other options to consider may be: increase of TV,
ventilatory support, inspiratory flow or time, or decrease of rise
time. These interventions are intended to optimize ventilatory
demand or “air hunger” [12,21].

FLOW ASYNCHRONIES

Insufficient Flow Asynchrony: “Air Hunger"
This asynchrony is based on the insufficient administration

of gas flow, and, as a consequence, it is not possible to satisfy
the patient's ventilatory demand. Consequently, it causes
the activation and greater energy expenditure of inspiratory
muscles. It can be displayed in volume-controlled modes, as
a concavity in the pressure curve during the inspiratory phase
(until peak pressure is reached), once the present inspiratory
flow has been delivered. This phenomenon indicates patient’s
inspiratory effort (Pmus) by air suction mode, which decreases
the ventilatory pressure (Pvent), causing a “work shifting,” with
the attempt to satisfy their own ventilatory demand.

This concavity will be directly proportional in magnitude to
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the inspiratory effort, and may generate deflection and pres-
sure drop until triggering a second breathing, that is, a double
trigger. It is called “air hunger” asynchrony for this reason [5,17].
Causes of this asynchrony are a low inspiratory flow or even a
low TV, as in protective ventilation for ARDS. Other causes may
be related to situations that generate a high respiratory drive
such as agitation, pain and/or fever.

Its approach can be carried out by controlling anxiety states
and adequate analgesia, increase in inspiratory flow and TV
in volume-controlled mode, or by reducing the “rise time” in
pressure-controlled modes. If the patient has criteria for spon-
taneous ventilation, switching to pressure support ventilation
(PSV) and early extubation may also represent a solution, oth-
erwise, adjust sedation to avoid inspiratory effort during pro-
tective ventilation for ARDS [17]. This entity can be considered
as severe asynchrony due to the discomfort it generates, exces-
sive inspiratory efforts, high trans pulmonary pressure gradi-
ents and potential lung injury or barotrauma (Supplementary
Figure 1B and Figure 3) [5].

Flow Excess Asynchrony: “Overshooting”

It is a rare asynchrony compared to insufficient flow asyn-
chrony because it is more likely to program a low flow than a
high flow. It is mainly observed in volume-controlled mode,
where inspiratory flow is excessive or higher than the patient’s
demand, causing overcompensation (Figure 1B). It can also
occur in pressure controlled modes, due to high programming
of inspiratory pressure (iP) or PS, which generates excessive
pressurization. Another option could be a shorter rise time.

Its identification is made more easily in pressure curve: a
spike shape or peak will be appreciated on the first part of the
inspiratory phase. Its clinical involvement may be minimal,
causing only discomfort, however, in PSV mode it can generate
early or premature cycling (due to excessively high flow after
an inspiratory flow drop), thus shortening inspiratory phase
and, consequently, generating an inadequate TV. An alterna-
tive to solve this clinical manifestation is to reduce inspiratory
flow (in volume control mode) until it meets the patient’s de-
mand or obtains an inspiration/expiration ratio close to 1:2,
without causing air trapping. In pressure-controlled modes,
decreasing PS or iP assistance, as well as increasing rise time,
could represent viable solutions [5,32].

CYCLING ASSYNCHRONY

Cycling or expiratory asynchrony can be described from the
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%0.5 Ventilation-induced
lung injury

Figure 3. Different types of ventilation-induced lung injury due to asynchronies.

relationship between neural inspiratory time and mechanical
inspiratory time (MIT). NIT is defined as a breath that will be
initiated and conclude by the patient and is in direct relation
to respiratory drive. On the other hand, in MIT, the respiratory
cycle will be initiated and concluded by the MV according to
the programmed parameters, which will have a direct impact
on the cycle, when the patient begins to present assisted or
spontaneous breathing (sedation interruption, for example).

Within this classification, premature cycling and late cycling
can be found. The first one is defined and caused by a pro-
gramming the shortest MIT in relation to NIT. This situation
stablish that MV finishes the inspiratory phase before the pa-
tient and, depending on NIT intensity or duration, may cause
interruption of a peak expiratory flow and the start of a new
respiratory cycle. This asynchrony can cause the presence of
DT and generate greater lung injury due to "volutrauma” (Sup-
plementary Figure 1C).

In late cycling, MIT is longer than NIT, thus, the MV will
continue to deliver flow to the respiratory system at the same
time that the patient has already ceased his inspiratory phase

Acute and Critical Care 2022 Novemebr 37(4):491-501

[39]. Consequently, during the end of the respiratory cycle, an
increase in airway pressure and, in some cases, an increase in
peak expiratory flow may be observed. The persistence of this
entity can trigger a lung injury due to “barotrauma” (Supple-
mentary Figure 1D).

In those patients where the cause of the mechanical respi-
ratory assistance has been resolved, and they are stable from
the respiratory and hemodynamic point of view, it is suggested
to use a spontaneous ventilation modality in order to avoid
the appearance of asynchrony. On the other hand, patients
who require moderate or conscious sedation (Richmond
Agitation-Sedation Scale -2 or -3) without the need for a neu-
romuscular blocker (assisted modality), could have variability
between both neural and the mechanical times, giving rise to
asynchrony. It is important to prioritize NIT over MIT taking
into account the RR and inspiratory time. Likewise, observe
"coupling" once the parameters have been adjusted, avoiding
a low or high TV, CO, retention or the appearance of a new
asynchrony.
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EXPIRATORY MUSCLE RELAXATION-INDUCED
TRIGGERING

Recently, a reported case [4] described a patient with contrac-
tion of the abdominal muscles during the expiratory phase
and, before the cessation of this activity, the start of a new
respiratory cycle (initiated by the ventilator) without initial
activity of the diaphragm, which is later activated. Under nor-
mal physiological conditions, expiration is a passive process,
secondary to the retraction of the lung tissue and the cessation
of the concentric contraction of the diaphragm. However,
this situation is not always observed: sustained and maximal
contraction of the expiratory muscles, for example, can bring
the lung down to its residual volume, shedding the expiratory
reserve volume (ERV). As a consequence, to return to the nor-
mal functional residual capacity, it’s necessary to reincorpo-
rate ERV by expanding the thoracic cage to equalize pressures
with the lung, generating a negative pressure that, if intense
enough, will trigger a new cycle in the MV, leading to asyn-
chrony.

The diaphragm action, as described, will be activated lately,
showing a mismatch between the start of the mechanical ven-
tilatory time and the start of the neural inspiratory cycle. Pos-
sibly, the diaphragm will be activated by a reflex mechanism
initiated after the "rebound effect" that returns the system to its
equilibrium point. Thus, a double respiratory cycle is observed
(Supplementary Figure 1G).

Despite not having specifically designed studies to address
this new asynchrony, we will test some options to prevent its
deleterious effects. Considering that asynchrony is a conse-
quence of muscular activity, optimize level of sedation, an-
algesia and, if necessary, neuromuscular blockers could be a
possible solution. The use of bronchodilators should also be
considered to reduce airflow resistance and prevent contrac-

T

tion of the abdominal muscles. Finally, there would be an op-
tion based on MV parameter settings. However, this last option
is complex to implement since mechanical times will be stable
and neural times will be variable.

MONITORING

Visual Inspection

Visual inspection of flow/time and pressure/time curves is
a traditionally accepted and reliable method for identifying
asynchronies, but requires specific skills and experience for
correct interpretation. Colombo et al. [40] evaluated the abil-
ity of ICU physicians to detect dyssynchrony during PSV, by
inspecting flow and pressure waveforms, and to determine
the impact of physician experience on the ability to recog-
nize asynchrony; found that the ability to correctly recognize
asynchronies is generally quite low and is only moderately
influenced by clinical experience. ICU physicians can detect
less than a third of dyssynchronies, which is, however, sig-
nificantly higher than the 16% detection rate shown by ICU
residents [40].

Likewise, Ramirez et al. [41] carried out an observational
study that included 366 health professionals (physicians, respi-
ratory therapists and nurses) in 17 urban ICUs. These profes-
sionals were shown three videos with different asynchronies
and were asked to identify them. A significant difference was
found between professionals who had training in MV versus
those who did not. Thus, among the trained professionals, 81%
managed to correctly identify the three asynchronies versus
19% in the untrained (P<0.001). In the same way, profession-
als who had training increased the chance of identifying two
or more asynchronies adequately by almost four times (odds
ratio, 3.67; 95% confidence interval, 1.93-6.96; P<0.001). It is
important to note that in this study neither years of experience

Figure 4. Ultrasound monitoring of the diaphragmatic function. (A) Diaphragmatic excursion. (B) Diaphragmatic thickening fraction.
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nor profession were associated with the ability of professionals
to correctly detect asynchrony [41].

Ultrasound
Diaphragm ultrasound (Figure 4) could be a reasonable alter-

native to detect some types of asynchrony. It has the advantage
of being a non-invasive method, the learning curve is achieved
quickly and it is harmless to the patient. Direct observation of
the diaphragmatic movement, both in its displacement and in
its thickening fraction, allow to detect the patient's inspiratory
effort and its magnitude. Soilemezi et alal. [42] reported a case
series where, through ultrasonography, along with esophageal
pressure, they detected cases of DT, RT and ineffective trigger.
This simple approach is not yet standardized and requires
synchronization of the ventilator curves with the ultrasound

signal, so its use still requires investigation.

Esophageal Pressure
One of the main challenges in monitoring and detecting asyn-

chrony is being able to estimate the activity of the respiratory
muscles, a task that is not always easy and could go unnoticed,
even by experts. This difficulty justifies the use of an esoph-
ageal signal (Pes), through the placement of a balloon in the
esophagus connected to a transducer to monitor pressure
changes and be able to estimate the beginning, the end and
the magnitude of muscular effort. Pes recording can help
detect asynchrony by comparing the temporal occurrence of
changes in Pes with changes in Paw and waveforms on the
flow-time curve. The use of Pes allows to detect the inspirato-
ry effort simultaneously with the Paw curves and to monitor
the synchronicity between both curves to match the patient's
inspiratory effort with each mechanical cycle (an IE can be
identified as a negative deflection of Pes that is not followed by
a ventilation cycle, for instance). The main disadvantages of
this technique are its invasiveness and not being available in
all ICUs [43].

CONCLUSION

MV is a life-saving therapy. Its correct implementation re-
quires a learning curve and theoretical concepts to turn it
into a safe tool. Even so, it is not exempt from adverse effects
that can be injurious to the lung and prolong the application
time of the therapy and ICU length of stay. In this sense, the

patient-ventilator interaction represents a challenge for inten-
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sivists, respiratory therapists and other health professionals.
When an adequate balance between patient’s needs and the
assistance offered by the ventilator is not achieved, asynchro-
ny begins to appear frequently. That is why it is mandatory to
deepen the understanding of the principles of physiology and
the mechanics of the respiratory system, to understand and
identify the causes that generate this imbalance, guaranteeing
a correct interpretation of the different entities and optimizing
the clinical practices and outcomes
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