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Tracheostomy is done in 10-15% of patients undergo-
ing mechanical ventilation (MV), and the prevalence has
increased over the past 20 years [1]. The main indications
are prolonged MV and difficult or prolonged weaning,
and most patients requiring tracheostomy are admitted
to the intensive care unit (ICU) for acute respiratory fail-
ure, coma, neuromuscular disease, or trauma. Percutane-
ous dilatational tracheostomy (PDT) can be performed in
the ICU by non-surgeons, and clinical guidelines recom-
mend this approach unless contraindicated [2].

Does tracheostomy affect lung mechanics?

Theoretically, tracheostomy could reduce inspiratory and
expiratory resistive loads, because compared to endotra-
cheal tubes (ETT), cannulae have larger inner diameters
and are less susceptible to thermolabile deformation
and obstruction due to secretions. Tracheostomy could
also improve expiratory flow, thus minimizing intrin-
sic positive-end expiratory pressure (PEEPi). Both these
factors should reduce the work of breathing. Moreover,
it is tempting to assume that these improvements could
reduce patient—ventilator dyssynchrony. However, short-
term physiological studies showed conflicted evidence
regarding mechanics and without explicit analysis of dys-
synchrony. While some revealed a reduction in work of
breathing (WOB), airway occlusion pressure and PEEPi
[3, 4], with one of them reporting the disappearance of
ineffective efforts (IE) after tracheostomy in three sub-
jects [3]; others did not [5], despite the fact that these
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observed results are difficult to generalize mainly because
differences in inspiratory flow, all of them were patients
with COPD and bronchiectasis, heterogeneity in the ven-
tilator modes, and positive results only when WOB was
expressed in Jules/L.

Is there an optimal time to perform tracheostomy?

General population of critically ill patients

Clinical data about timing are inconclusive. Moreover,
clinicians’ ability to predict prolonged intubation dur-
ing the first days of MV is poor [1]. Recent trials com-
paring “early” (6-8 and <4 days) versus “late” (13-15
and > 10 days) tracheostomy [6, 7] found no difference in
overall mortality, hospital length of stay (LOS), or ICU-
LOS. Current meta-analyses [8, 9] showed that timing
was not associated with all-cause ICU mortality or 1-year
mortality. Moreover, one of them indicates that early tra-
cheostomy decreased the incidence of ventilator-associ-
ated pneumonia [8], and the other resulted in decreased
use of sedation [9]. Importantly, randomization to early
tracheostomy was associated with more procedures
without any real benefit in outcome and could result in
immediate, short- and long-term complications. Fur-
thermore, given that most patients randomized to late
tracheostomy were not tracheostomized, and eventu-
ally extubated with similarly low rates of complications
and even weaned between 14, 28 days or a month after
MYV initiation, future studies should focus on prolonged
endotracheal intubation as a route to avoid tracheostomy.
Therefore, the question of the optimal time for tracheos-
tomy remains unanswered, compelling to weigh the risk
against expected, but unproven benefit. Thus, it might be
prudent to wait at least 10—14 days after initiating MV.
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Table 1 Current evidence from Randomized Controlled Trials and Meta-analysis regarding tracheostomy timing in differ-

ent groups of critically ill patients

Mixed ICU-RCT [6]
dures made in early group

Mixed ICU-RCT [7]
were made in the early group

Mixed ICU—meta-analysis [8]

Mixed ICU—meta-analysis [9]
made in early group

Stroke patients—RCT [12]

Acute brain injury patients—
meta-analysis [10]

Early (6-8 days) versus late (13-15 days): no difference in VAP, Hospital-LOS, Survival at 28 days and 1 year. More proce-
Early (4 days) versus Late (10 days or more): no difference in 30 days-mortality and 2 years survival. More procedures

Early versus Late: no difference in mortality, might be associated with lower incidence of VAP
Early (< 10 days) versus Late (> 10 days): no difference in mortality, ICU-LOS and VAP. Less sedation and more procedures

Early (1-3 days) versus Late (7-14 days): lower ICU-mortality and 60 days-mortality in Early group

Early (< 10 days) versus (Late > 10 days): early may reduce ICU and Long-term mortality and reduce ICU-LOS. More
procedures were made in the early group

ICU intensive care unit, LOS length of stay, RCT randomized controlled trial, VAP ventilator associated pneumonia

Neurocritical patients

A meta-analysis of acute brain injury patients requir-
ing early tracheostomy resulted in shorter ICU-LOS
and lower ICU and long-term mortality, although these
results might merely indicate a shift in the location of
patients and death to long-term facilities [10]. In addi-
tion, in patients with spinal cord injury, early tracheos-
tomy decreased mortality, hospital-LOS and pulmonary
complications; moreover, PDT techniques showed to be
equally safe and faster than surgical in patients with ante-
rior cervical spine fusion and could be safely performed
even after 15 days with low rates of complications [11].
Similarly, in patients with stroke, early tracheostomy is
associated with discontinuation of MV, earlier decannu-
lation, less sedation, and improved survival [12].

Is there an optimal technique?

PDT is more common than surgical tracheostomy in
European ICUs, meanwhile elsewhere they are equally
distributed. Among general populations of critically ill
adult patients, PDT showed to be faster, results in less
major bleeding, and with lower rates of stoma infection;
moreover, single step dilator (SSD) and multiple step
dilator (MDT) were associated with the lowest intrapro-
cedural risk and should be the preferred PDT technique
[13]. Different maneuvers aiming to minimize compli-
cations and improve results include: ultrasound-guided
PDT, bronchoscopy-guided PDT, and bronchoscopy-
guided with double-lumen ETTs.

However, bronchoscopy guidance, combined or not
with ultrasound, is routinely and widely performed in the
ICU and should be always considered to better determine
the exact needle insertion, tracheostomy positioning
and increase safety during the procedure. Additionally,
in acutely brain injured patients, SSD has showed to be
safe with only transient changes in intracranial pressure
(ICP), cerebral hypertension and without compromising

cerebral oxygenation [14]; furthermore, tracheostomy
performed whenever ICP is not critically unstable,
proved to be useful and safe.

Outcome after tracheostomy

MYV patients who require tracheostomy have a higher
mortality rate at 1 year and afterward. Furthermore,
patients older than 45 years under MV longer than
14 days are prone to developing disabilities and func-
tional dependencies after ICU and hospital discharge.
Tracheostomized critically ill patients also complain of
pain, difficulties in communicating, anxiety, and depres-
sion [15]. For these reasons, we strongly recommend
out-of-hospital follow-up for tracheostomized patients
for at least 1 year after the procedure. Importantly, future
studies should incorporate patient-centered outcomes
including, comfort, mobility, functional outcomes and
discharge destination (Table 1).

Where should we go from here?

Unanswered questions still remain, such as: (1) Is there
a “best” PDT technique for critically ill patients? (2) Is
there an optimal time that reduces unnecessary proce-
dures and also benefits critically ill patients? (3) Should
different PDT procedures be used for patients with dif-
ferent characteristics (e.g., obese, neurocritical, high risk
of bleeding)? (4) Does tracheostomy improve patient-
ventilator interactions substantially? and (5) How can we
improve long-term outcomes and quality of life in trache-
ostomized patients?

Until we have evidence-based information, decisions
about tracheostomy should always be tailored to indi-
vidual patients. We believe that future improvements are
likely to come from better timing for specific categories
of patients and better decision-making algorithms, rather
than from new technological developments. To sum-
marize, in critically ill patients, tracheostomy should be
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performed when clear clinical indications are present,
after careful multidisciplinary evaluation taking into
account the patient’s life expectancy, quality of life, and
future interactions with their families and caregivers after
ICU and hospital discharge.
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