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Timing of tracheostomy 
and associated complications 
in cardiothoracic intensive care patients

Tracheostomy is an invasive procedure that 
creates a surgical airway in the cervical tra-
chea and is commonly performed in critically 
ill patients requiring prolonged mechanical 
ventilation (MV). Although it is an invasive 
surgical procedure it has many potential ben-
efits, including reduced sedation requirements, 
airway security, reduced dead space and airway 
resistance and improved patient comfort. Per-
forming a tracheostomy is associated with sev-
eral risks including bleeding, wound infection, 
tracheal stenosis and occasionally death (1-4). 
Robust data evaluating tracheostomy practice 
in post-cardiac surgery patients requiring pro-
longed MV are lacking (5).
We retrospectively reviewed all tracheostomies 
performed in a high volume cardiothoracic ICU. 
We report tracheostomy-related complications 
and determine the association between timing 
of tracheostomy and duration of MV.
After obtaining institutional review board 
approval, we reviewed all consecutive pa-
tients, admitted to our cardiothoracic ICU for 
MV between January 2011 and May 2014.  
A total of 8136 patients were included. Mean 
age was 62 years. Of these patients, 232 (2.85%) 
underwent tracheostomy. Two hundred and 
thirty two patients received a bedside percuta-
neous tracheostomy and 9 patients received a 
surgical tracheostomy. The main reasons for 
tracheostomy formation were failed extubation 
(16.8%), dependence on MV (10.3%), and ob-
tunded level of consciousness (10.34%).
We separated tracheostomised patients into two 
groups: the ‘early tracheostomy group’ includ-
ing patients who had a tracheostomy within the 
first 10 days of MV; and the  ‘late tracheostomy 
group’ including patients receiving a tracheos-
tomy after 10 days of MV. Of the tracheostomy 
patients, 55.17% of patients had been admitted 
to ICU following routine cardiothoracic surgery, 
11.21% after transplant surgery (either cardiac 
transplant, single or bilateral lung transplant or 
cardiac and lung transplant), 20.26% were non-
surgical admissions, 10.34% were admitted 
with acute cardiorespiratory failure requiring 

extracorporeal life support (ECLS) and 3.02% 
after percutaneous coronary intervention. The 
mean total days of MV in the early tracheostomy 
group was 22.6+/-SEM1.4 vs 37+/-SEM2.2 in 
the late group (p<0.0001). The mean length of 
ICU stay in the early tracheostomy group was 
38+/-SEM9.2 vs 39.5+/-SEM2.4 in the late 
group (p=0.889).
In total, 99 patients (42.67%) had a tracheosto-
my-related complication. The three most com-
monly reported complications were: non fatal 
occlusion of the tracheostomy tube (31.31%), 
minor or major bleeding (21.21%), and trache-
ostomy cuff leak (10.1%). Bleeding (defined 
as bleeding requiring blood products: 1 unit of 
packed red cells or more and/or platelets) was 
the most common complication in the ECLS pa-
tients (33.33%). Six patients (6%) suffered car-
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Table 1 - Clinical characteristics of study population.

Total number of  patients admitted 
mechanically ventilated, n

8136

Total number of patients requiring
a tracheostomy, n (%)

232 (2.85%)

Number of patients discharged with 
tracheostomy and required re-admission, 
n (%)

7 (3.02%)

Number of surgical tracheostomies, n (%) 9 (3.88%)
Mean days of MV before tracheostomy 
was performed

10

Median days of MV before tracheostomy 
was performed

8

Mean time with tracheostomy in situ 
(days)

17.58

Median days with  tracheostomy in situ 13
Mean total days of MV in tracheostomy 
group 

27.66

Median total days of MV in tracheostomy 
group

22

Mean length of ICU stay for tracheostomy 
patients

40

Mean length of ICU stay in patients 
without tracheostomy

3.72

Number of patients with a tracheostomy 
related complication, n (%)

105 (45.26%)

Number of deaths in patients with 
a tracheostomy and duration of ICU 
stay <30 days (%)

20 (0.08)

Number of deaths in patients with 
a tracheostomy and duration of ICU 
stay >30 days, n deaths (%)

28 (0.12)

MV = mechanical ventilation; ICU = intensive care unit.
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diorespiratory arrest secondary to tracheostomy 
associated causes and they were successfully 
resuscitated. One patient died due a tracheosto-
my-related cause (secondary haemorrhage and 
airway obstruction). Twenty-two patients died 
in the early tracheostomy group (10 patients 
died with 30 days of their ICU stay and 8 pa-
tients died after 30 days). Twenty-six patients 
died in the late group (10 patients died within 
30 days of their ICU stay and 20 patients died 
after 30 days). A mortality rate of 0.08% was 
reported within a 30-day ICU stay and 0.12% 
mortality rate after 30 days (Table 1).
The data from our retrospective review indicate 
that bedside percutaneous tracheostomy is not 
without risks in cardiothoracic ICU patients. 
We report a longer period of MV in the late tra-
cheostomy group and more importantly an in-
creased number of complications and number 
of patient deaths.
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