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ABSTRACT… Objectives: To identify the risk factors of delayed extubation after cardiac surgery. 
Study Design: Observational study. Setting: Cardiac surgery in CPE Institute of Cardiology. 
Period: 2 months from November-2016 to March-2017. Methods: Eighty-one (81) patients who 
underwent cardiac surgery. In ICU we recorded extubation time of all patients. Patients with 
extubation time <6 hours after labelled as early extubation group and those with extubation 
time >6 hours were labelled as delayed extubation group. We recorded their preoperative risk 
factors and operative variables of surgery to identify the risk factors that leads to late extubation 
after cardiac surgery (CS). Results: Prevalence of diabetes was significantly high in patients 
with delayed extubation. There were 42.3% diabetic patients with delayed extubation and only 
12.7% diabetic patients with early extubation (p-value 0.003). Total pump time, cross clamp 
time and type of operation were similar between the groups. Cardiovascular instability was 
the most common cause of delayed extubation that occurred in 9 patients, reduced level of 
consciousness in 9 patients, post-op bleeding in 6 patients, while hypoxemia and increased 
respiratory rate occurred in 1, 1 patient respectively. Conclusion: Diabetes Mellitus is an 
independent risk factor of delayed extubation after cardiac surgery. Cardiovascular instability, 
reduced level of consciousness and post-operative bleeding after surgery are the main factors 
that leads to delayed extubation after CS.
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INTRODUCTION
Many advancements have been made regarding 
anesthetic and sedation regimens to reduce 
the duration of intubation after cardiac surgery.1 

Because delayed extubation is associated with 
considerable increase in health care resources 
and worsening of patient’s outcomes after 
cardiac surgery.2-5 Weaning off the patient from 
mechanical ventilation within 6-8 hours after 
surgery is defined as early extubation. In patients 
with prolonged extubation period, ICU stay period 
is increased resulting in increase in cost of the 
procedure. Delayed extubation is most commonly 
done due to the fear of myocardial ischemia and 
high doses of narcotics during anesthesia.6

Trend of early extubation after cardiac have gained 
much importance in the present era because 
of the theoretical benefits of early extubation 
and considerable reduction in healthcare cost 

of patients.7 however, some researches did not 
found significant differences in hospital stay of 
patients with early and delayed extubation and 
some have found significant benefits of early 
extubation over prolonged extubation.8,9 Despite 
many efforts of early extubation, many patients 
after cardiac surgery failed to extubate early due 
to several risk factors.10 Recognition of these 
risk factors of delayed extubation after cardiac 
surgery may help us to manage ICU resources in 
a better way. In present study we tried to identify 
the risk factors of delayed extubation after cardiac 
surgery.

METHODS
This observational study included eighty-one (81) 
patients who underwent cardiac surgery in CPE 
institute of cardiology. The duration of study was 
2 months from November-2016 to March-2017. In 
ICU we recorded extubation time of all patients. 
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Patients with extubation time <6 hours after 
labelled as early extubation group and those 
with extubation time >6 hours were labelled as 
delayed extubation group. We recorded their risk 
factors of heart disease and operative variables 
of surgery. Informed consent from relatives of 
patients was taken before selecting patient’s 
data for study. Ethical approval from academic 
affair department of the hospital was also taken. 
All patients undergoing cardiac surgery such as 
coronary heart surgery and valvular operations, 
and congenital cardiac procedures were included. 
Patients who underwent off pump procedures 
and neonates and infant patients were excluded. 
We also recorded the main post-procedural risk 
factors of delayed extubation.

Descriptive statistics were used to present patient 
variables. Analysis was done using SPSS v16. 
Female gender, risk factors and type of procedure 
were compared using Chi-square test. Patients 

age, pump time and cross-clamp time were 
compared using student’s t-test. P-value <0.05 
was considered significant.

RESULTS:
In Table-I Comparison of cardiovascular 
risk factors and operative variables is given. 
Prevalence of diabetes was significantly high 
in patients with delayed extubation. There were 
42.3% diabetic patients with delayed extubation 
and only 12.7% diabetic patients with early 
extubation (p-value 0.003). Total pump time, 
cross clamp time and type of operation were 
similar between the groups.

Cardiovascular instability was the most common 
cause of delayed extubation that occurred in 9 
patients, reduced level of consciousness in 9 
patients, post-op bleeding in 6 patients, while 
hypoxemia and increased respiratory rate 
occurred in 1, 1 patient respectively (Figure-1).

DISCUSSION
In this study, we evaluated the pre-operative 
and operative risk factors of delayed extubation. 
We found only diabetes as an independent risk 
factor of delayed extubation in our patients. While 
there was no significant effect of age, gender, 
hypertension and smoking on delayed extubation. 
In our study, there was no effect of bypass time, 
cross clamp time and type of operation on 
delayed extubation in cardiac surgery patients.

Early Extubation
(N=55)

Delayed Extubation
(N=26) P-value

Age (Y) 41.36+18.00 42.76+15.52 0.73
Female Gender (%) 14 (25.5) 6 (23.1) 0.81
Smoking (%) 13 (23.6) 8 (30.8) 0.49
Diabetes (%) 7 (12.7) 11 (42.3) 0.003
Hypertension (%) 16 (29.1) 10 (38.5) 0.39
Emergency Operation (%) 0 (0.0) 1 (3.8) 0.14
Pump time (mins) 113.53+42.45 119.04+48.11 0.62
Cross-clamp time (mins) 73.88+30.75 75.76+39.79 0.82
Use of Inotropes >12 hours 10 (18.2) 6 (23.1) 0.60
Type of Operation
CABG (%) 32 (58.2) 16 (61.5)

0.27
Valvular operation (%) 18 (32.7) 5 (19.2)
Congenital (%) 4 (15.4) 4 (15.4)
Aneurysm (%) 1 (3.8) 1 (1.2)

Table-I. Comparison of cardiovascular risk factors and operative variables.
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Figure-1. Causes of delayed extubation.
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Some studies, on the other hand have found 
older age as a risk factor of delayed extubation 
and these studies have found age >65 year is a 
risk factor of delayed extubation after surgery.11,12 
According to Suematsu et al. risk of delayed 
extubation is increased in patients with age >70 
Years.3

In our study, there was no effect of female gender 
on delayed extubation. In study by Shanbazi et 
al. female gender was more prevalent in delayed 
extubation group. Some other studies have also 
found higher prevalence of female gender in 
patients with delayed extubation. Rezaianzadeh 
et al. did not found effect of female gender on 
delayed extubation.13 Suematsu et al.3 also 
did not found female gender as a risk factor of 
delayed extubation.

Christian et al.14 reported hypertension, diabetes, 
Female sex, COPD and higher BMI as risk 
factors of delayed extubation after cardiac 
surgery. Rezaianzadeh et al.13 reported that 
need of packed cells and inotropes during and 
after cardiopulmonary bypass and low arterial 
pressures after surgery are risk factors of delayed 
extubation after cardiac surgery. 

In our study, there was no effect of total pump 
time on delayed extubation. Shahbaziet el.15 also 
did not found any effect of pump time on delayed 
extubation. Imanipour et al.16 also did not found 
any effect of pump time on delayed extubation in 
patients after cardiac surgery. Cislaghi et al.17 on 
the contrary found significant effect of pump time 
on duration of extubation and found that pump 
time more than 91 minutes is an independent 
risk factor of delayed extubation after cardiac 
surgery. These authors also found that infusion 
of >4 blood units or administration of fresh 
frozen plasma is also associated with prolonged 
mechanical ventilation. Several other studies have 
also found similar effects of blood transfusions 
and inotropic support on mechanical ventilation 
duration.18-20 Kogan et al.21 found that kidney 
failure, stroke, peri-op bleeding and infection as 
main contributing factors of delayed extubation 
after surgery. Higgins et also found kidney failure 
as a risk factor of delayed extubation.22

Dunning et al.23 found that left ventricular systolic 
dysfunction and urgency of the procedure as 
independent risk factors of prolonged ventilation 
after surgery. Prapas et al.11 concluded that peri-
op need IABP insertion is also an independent risk 
factor of delayed extubation after CABG surgery. 
According to Shirzadet al.24 atrial fibrillation, 
sudden cardiac arrest and need for intubation are 
common risk factors of delayed extubation after 
valvular heart surgery.

So different researchers have found different 
risk factors of delayed extubation after cardiac 
surgery. In our study, we only found female 
gender as a pre-operative risk factor of prolonged 
mechanical ventilation after cardiac surgery. In our 
study, cardiovascular instability, reduced level of 
consciousness and post-operative bleeding were 
the main reasons of delayed extubation.   
Copyright© 15 Oct, 2017.
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