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absTRaCT

background: With the evolution of anesthesia and surgical         
procedures, fast track cardiac anaesthesia has gained an 
increased interest, mainly based on the possibility of reducing 
health costs without compromising patient care and has been 
implemented at a tertiary care cardiac centre in Nepal.

objective: The purpose of this study is to evaluate the status 
of fast track cardiac anaesthesia after open heart procedures 
and suitability of existing anaesthetic technique for fast-track                      
extubation.

Methods: After standard anaesthesia and surgical                                                         
technique, we retrospectively reviewed the duration of 
mechanical                                            ventilation, length 
of Intensive Care Unit stay, reintubation, and incidence 
of inhospital mortality in consecutive adult patients                                                                               
undergoing open heart surgery during six months period.

Results: The median time of the extubation was six hours, 
median days of the ICU stay was three days. Five cases were 
reintubated because of the respiratory failure which is about 
1.8% out of 277 cases. Seven patients (2.5%) died of sepsis 
and low cardiac output syndrome.

Conclusions: Fast track anaesthesia is suitable with applied                 
anesthetic technique in our centre. However there exists 
relatively small risk of re-intubation (1.8%).
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InTRoDUCTIon
Prolonged mechanical ventilation as a                                                
consequence of high dose opioid anaesthesia was an                                                       
essential part of postoperative care in cardiac surgery                                        
during its developing years.1 However, fast track                                                                                                       
extubation protocols are becoming increasingly       
popular mainly due to a greater rationalization of 
resource utilization, lowering hospital costs without 
increasing morbidity and mortality of the patients.2 
Fast-track cardiac anaesthesia (FTCA) is defined as 
a perioperative anaesthetic management that aims to 
facilitate tracheal extubation of patients within one 
to six hours of cardiac surgery.3 

In this study we retrospectively reviewed the 
time to extubation and suitability of existing                                                                                                              
anaesthetic technique for fast-track extubation in                 
patients undergoing cardiac surgical procedures                                                
under cardiopulmonary bypass in a tertiary care    
cardiac centre.
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MetHodS
The study was designed as a retrospective                                     
observational study. Eligible patients were                                                                            
consecutive elective adult patients who underwent 
open heart surgery during six months period from 
January 2010 to June 2010 at the institution. 

anesthesia Technique

All the patients reviewed in the study received 
FTCA. Premedication consisted of oral diazepam 5 
to 10mg given at night before and two to four hours 
before surgery. In the operating room monitoring 
of ECG and pulse oximetry was initiated. Under 
local anaesthesia and asceptic precautions, a 
16-G intravenous cannula was inserted in the 
cephalic or cubital vein, a 20-G intra-arterial 
cannula was introduced into the radial artery for 
monitoring of the arterial pressure and obtaining 
arterial blood for analysis and central venous 
cannulation was done with triple lumen cannula 
for central venous pressure monitoring. Oxygen 
was administered via nasal prongs at 1 to 4 L/min 
if prescribed by the attending anaesthesiologist.                                                                                                                          
Anaesthesia was  induced with midazolam                                                                                                                  
0.05 mg/kg, fentanyl 5 to10 mcg/kg, 
ketamine 0.5 to 1 mg/kg and propofol                                                                                            
1mg/kg intravenously. Tracheal intubation was 
facilitated with vecuronium 0.1 to 0.2 mg/kg.                                                             
Anaesthesia was maintained with infusion of                                                      
propofol at the rate of 100 mcg/kg/min, isoflurane 
(end tidal concentration 0.5 to 1.5%) and oxygen/air 
50 to 70% before cardiopulmonary bypass (CPB). 
After initiation of CPB propofol infusion was                                                                                                       
continued and fentanyl 5 to 10 mcg/kg and                     
vecuronium 0.1 to 0.2 mg/kg was added. 

Standard surgical and perfusion techniques were 
used in all patients. Inspired and expired gas                                                                               
concentration of oxygen (O2), carbon                                                                                  
dioxide (CO2) and isoflurane were measured using                                                                       
anaesthetic gas monitoring system. Haemodynamic                                                         
parameters were maintained within 20% of 
the basal values with small boluses of IV                                                                                                           
nitroglycerine or ephedrine/phenylephrine                                          
/noradrenaline and small boluses of IV metoprolol                
/esmolol or  atropine/epicardial pacing as required. 
Filling pressures and fluid balance was maintained 
using lactated Ringers solution, Gelofusine®, blood 
and blood products as necessary.

If needed, infusions of dopamine/milrinone                               
/adrenaline/noradrenaline/nitro-glycerine were used 
as inotropes/vasodilators while coming off by-pass 
to maintain haemodynamics. 

At the end of surgical procedure, patient was                                                                                                                                  
shifted to surgical intensive care unit (SICU).                                                                                                                       
Propofol infusion was maintained at the rate of                

25-50 mcg/kg/min for one to four hours in the SICU.                                                                                                                              
Analgesia in the SICU was provided by intravenous 
morphine till extubation and with tablet paracetamol 
when patient started taking orally. Patient was 
warmed with forced air warming system (Bair   
Hugger Warming Unit, Arizant Healthcare Inc. MN, 
USA) if required.

All the patients were ventilated in                                                                  
synchronised mandatory mode of ventilation 
(SIMV) with pressure support. These ventilated                                                                               
patients were weaned by standard protocol when                                                                                                        
haemodynamically stable, awake, with no signs 
of residual neuromuscular blockade and then               
extubated.

Mechanical ventilation was continued with                             
sedation if patient had excessive drains or advised 
by attending physician. Duration of mechanical   
ventilation was defined as time from skin closure to 
extubation of trachea.

Data Collection
Clinical data (duration of mechanical                                                   
ventilation, ICU length of stay (LOS),                                                                                                                       
reintubation, and incidence of inhospital                                 
mortality) for the patients were retrospectively                 
registered in a dedicated electronic research                                                                                             
database from the hospital records. Final data was 
transferred into an SPSS database, from which                   
further analysis were performed.

ResUlTs
A total of 277 patients who underwent open heart 
procedure were included in the study. There were 
139 (50.2%) female and 138 (49.8%) male patients. 
Patient and cardiopulmonary bypass characteristics 
are shown in table 1.  

Table1: Demographic and Cardiopulmonary            
bypass characteristics:

 Patient and CPB Characteristics

Age, years (Mean+SD) 38.5±15.7

Sex (M/F) 138/139

Weight, kg (Mean+SD) 52.6±18.4

CPB time,min (Mean+SD) 63.4±24.1

Cross clamp time, min (Mean+SD) 37.2±23.8

Duration of anaesthesia, min (mean+SD) 134.8±35.2

Almost half of the patients had valvular heart                     
disease. Adults with congenital heart disease                  
comprised of 23% of patients and coronary artery                                     
disease contributed 22% of all the patients.                                                                               
Distribution of patients with respect to their                                         
diagnosis is given in figure 1.

CHD – congenital heart disease, VHD – valvular 
heart disease, CAD – coronary artery disease.
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One hundred and eighty-eight of 277 (67.8%) of                   
patients were extubated within six hours after skin 
closure (Figure 2). Five cases were reintubated                                                                                
because of the respiratory failure which is about 
1.8% out of 277 cases. Among those 188, who were 
extubated within six hours, two patients (1%) had to

DIAGNOSIS

CAD, 62, 
22%

CHD, 63, 
23%

VHD, 138, 
50%

OTHERS, 
14, 5%

CAD CHD VHD OTHERS

figure 1: Distribution of adult patients with                   
respect to different diagnoses of heart diseases:

be re-intubated later as they required                                                     
mechanical ventilation after initial tracheal                        
extubation. Three of 89 patients (3.3%), who were                          
extubated after six hours of mechanical ventilation,                     
required re-intubation of trachea. Among those 
188, who were extubated within six hours, one 
patient died, however, a higher mortality (six of 
89, 6.7%) was seen among patients who required                                                                                                              
mechanical ventilation for more than six hours after 
skin closure.  

respiratory failure. Similarly, those who were on        
mechanical ventilation for more than six hours, 
three of 89 (3.3%) patients had to be re-intubated.                     
Overall, five of 277 (1.8) patients had to be                                                                                                   
re-intubated.
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figure 3: figure showing duration of mechanical 
ventilation:

Extubation of trachea within six hours resulted in 
shorter ICU stay (median duration three days), 
whereas, delayed extubation of trachea resulted in a 
longer duration of ICU stay (median duration of four 
days). The overall median length of stay in the ICU 
was three days.

Mortality was higher in those who remained                        
intubated for more than six hours (six of 89, 6.7%) 
than those, who were extubated within six hours 
(one of 188, 0.5%). Overall mortality was seven of 
277 (2.5%).

DIsCUssIon
High-dose opioid anesthesia was introduced 
into cardiac surgery almost 40 years ago in an                                     
attempt to provide hemodynamic stability without                                     
myocardial depression in patients with compromised                                                                                                                
cardiac function.4 This resulted in need for a prolonged                                                                                                                         
period of postoperative mechanical ventilation. 
However, it was accepted in the belief that it                       
afforded a more stable and safer recovery from                                                                                                                                    
surgery. CABG in the elderly population in the    
United States has doubled every five years since 
1985 and by 2003 it was estimated that 500,000               
cardiac procedures were performed annually in 
the US at a cost of around nine billion of US                                 
dollars.5 Thus, mainly due to financial constraints, 
the focus of cardiac anaesthesia started shifting 
in the early 1990’s to lower dose opioid, earlier                                                                                           
extubation and decreased ICU stay. This came to be 
labeled as FTCA.6 Shorter ICU and hospital stays 
also mean that more operations might be performed. 
More operations might reduce waiting times and 
the number of patients who deteriorate or die while 
waiting for surgery. This is especially true for a                         
developing country like Nepal, where cardiac                                                                                               
surgical services are provided by only few                                   
institutions. The need for rapid turnover of cases 
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Re-intubation   
3 (3.3%)
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Re-intubation   
2 (1.0%)

figure 2: flowchart showing re-intubation and 
mortality rate:

Overall median duration of mechanical                                       
ventilation was six hours (Figure 3). Patients with                                                   
congenital heart disease (ASD, VSD) and patients 
who had undergone off-pump coronary artery bypass                                                                                        
(OPCAB), coronary artery bypass graft (CABG) 
and single valve procedures were extubated early. 
Median duration of mechanical ventilation was 
six hours or less in such patients. But, in selected 
group of patients, who underwent double valve                                            
replacement (DVR), pericardiectomy, surgery 
for left atrial myxoma (LA Myxoma), the median                                                                    
duration of mechanical ventilation was more than 
six hours. Reason for delayed extubation was not 
stated in the records.

Two of 188 (1.0%) patients, who were                                                   
extubated within six hours, had to be re-intubated for                                                                                                       
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is huge. We have developed and adopted FTCA                                                                                        
program and is widely implemented. However,                  
status of the implemented anesthetic technique has 
not been evaluated. So, this retrospective study 
was designed in order to identify the status of this 
FTCA program and to check the suitability of the                             
anaesthetic technique for fast-track extubation.

selection of eligible Patients
We selected consecutive elective adult patients for 
a period of six months. The total number of cases 
during the study period was 277.   Even though, 
Constantinidis et al7 in 2006 reported predictors 
of poor postoperative outcome, no simple reliable 
and validated scoring system has been developed to 
predict fast-track eligibility with certainty, and it is 
recommended that FTCA eligibility should be done 
at the end of surgery.3 Most cardiac surgical patients 
should be considered for early extubation unless 
their intraoperative course and post-bypass status 
suggests otherwise 3,8,9

safety of fTCa

The result of our study confirms the safety of 
FTCA. One hundred and eighty-eight of 277 
(67.8%) patients were extubated within six hours 
of skin closure. Among these patients, there was 
only one (0.5%) mortality. But, with the same                                                                                                                          
anaesthetic technique, need for prolonged mechanical                                                                                                   
ventilation resulted in higher mortality of 
6.7% (Figure 2). The need for prolonged                                                                                                                  
mechanical     ventilation in patients who had bleeding                            
problems, re-exploration, haemodynamic instability,                                                                                                
neurological complications might be the                                       
reasons for the higher mortality. However,                                                                               
analyses of these  factors have not been done in this 
study as they were not documented in the records                             
uniformly. In 2003 Myles et al5 did a meta-analysis                                                               
comparing FTCA with Conventional Cardiac                
Anaesthesia (CCA). Overall they included 10                                                   
trials with a total of 1800 patients. They showed no                                              
statistically significant difference in mortality rate 
and major morbidity, markedly decreased time to 
tracheal extubation and decreased ICU LOS, no                                                                                                               
significant decrease in hospital LOS. They                         
concluded that there was no evidence of increased 
morbidity or mortality with FTCA techniques 
and combined with the known cost benefits there 
was no reason to continue with high dose opioid                               
techniques5. Their findings are consistent with a            
Cochrane Review10, also published in 2003, showed 
no difference between early and conventional                                                                 
extubation with regards to mortality in ICU or 
at 30 days. There was no significant difference in                                                    
postoperative myocardial ischaemia,                                                                                                 
re-intubation before or after 24 hours. Early                                       
extubation also showed a decreased ICU and                                                                                                               
hospital length of stay. A meta-regression by 

van Mastrigt et al11 in 2006 showed that neither                                                                                                             
anaesthetic dose, nor extubation protocols were                                                                                                                       
significant predictors for  myocardial infarction 
and death following cardiac surgery. Svircevic and                                                                                                                            
colleagues12 from the Netherlands retrospectively 
compared FTCA and CCA using a large number 
of patients (n=7989) surpassing the two previous 
largest studies with 101213 and 40414 patients 
respectively. The authors concluded that their 
results were in keeping with other studies and meta-
analyses showing no effect of FTCA on mortality 
and morbidity.

Re-intubation

In our study the overall re-intubation rate was 
1.8% and chances of re-intubation of trachea 
did not increase with early extubation (Figure2). 
In the 2003 review, Myles et al.5 reported that                                                                         
re-intubation was rare with a rate of usually <2% 
in patients undergoing FTCA. Although one study 
reported a rate of 6.6%,15 most have reported a 
rate of less than 1%16,17,18,19. Reassuringly, London 
and colleagues20 reported an initial rate of tracheal                       
re-intubation for medical reasons of 7.7%; most of 
these occurred beyond the initial 24 hour recovery 
period. After institution of a FTCA program this                                                                                                         
improved to 2.1%. In the Cochrane review                               
published in 200310, the overall incidence of                                
reintubation is four out of 249 patients in total 
(1.6%) and is considered to be low.

Methods of fTCa

There are different fast track protocols for                                          
cardiac anaesthesia. The focus of studies has been the                                                                                                           
opioids to use and the dose, as well as 
the role of propofol in maintenance of                                                                                                  
anaesthesia. We have included combination of 
low dose propofol, ketamine, midazolam as                                                                                                                  
induction agent, fentanyl as opioid and vecuronium as                   
muscle relaxant. The most common induction agent 
is propofol in combination with an opioid, usually at 
a dose of 0.5 mg/kg with 10mg boluses until loss of                                                                                                                
consciousness17,21,22,23,24 although some use                                  
propofol in higher doses2,5,25 or even start directly 
with an infusion.26 Etomidate, thiopentone and                                                                                                        
ketamine are described as being used. There 
are some centers that omit the induction agent                                                                                                  
entirely.27,28 Fentanyl at a dose of 10 to15                                      
μg/kg at induction is commonly used in many                                     
centers.2,16,17,28,24,26,30 Remifentanil was equally safe 
and effective as fentanyl with no difference in time 
to extubation.21

We have maintained anaesthesia with                                                   
propofol, isoflurane combination in the pre by-pass                                                   
period. Propofol infusion was continued during                                                        
bypass and isoflurane was restarted as mechanical                                          
ventilation resumed. Propofol infusion was                                                                                                          
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continued as sedative in the intensive care 
unit. Prior to a study by Myles et al 16 in 1997,                                              
propofol was a much avoided drug in cardiac                                                                                           
anaesthesia. He compared its use in                                                       
maintenance to enflurane and showed no increased                                                 
mortality or awareness. There were similar                                                                               
haemodynamic changes with no difference in                                                                                                              
inotrope requirements. He also showed a                                    
significantly decreased time to extubation with 
no increase in the incidence of ischaemia or                                                                                              
postoperative myocardial infarction. Since then                 
propofol has been used commonly in cardiac                         
anaesthesia, either as part of a total intravenous                   
anaesthetic technique5,23,28 or as sedation on CPB 
and continuing into the ICU.2,5,17,22,24,25,26

The most common agent used for sedation of 
these patients post bypass and into the ICU is                                       
propofol.5,17,21,22,23,24,26 Some authors add midazolam 
either as boluses or an infusion.5 We have continued 
with propofol infusion.

Pain Management of the fTCa Patient

Pain management poses a significant problem                       
after cardiac surgery and has been one of the main                              
criticisms of FTCA. There are many painful                                                                                              
interventions e.g. sternotomy, drain insertion 
and leg vein harvesting. Inadequate analgesia                                         
increases morbidity through adverse effects on                                                                                 
haemodynamics, metabolism, immunology 
and    haemostasis.29 There is also the need for                                       
effective cough and deep breathing as a means to 
prevent  atelectasis and decrease pneumonia. By                                                                      
hindering these, pain can be detrimental to weaning 

from mechanical ventilation in the post operative 
period. But, Chaney, in a 2006 review, states that  
patient satisfaction is determined as much by the 
comparison between anticipated and experienced 
pain as it is by the actual level of pain experienced.30 
Thus patients, who generally expect severe pain                                          
after cardiac surgery may not complain of                                                                                          
significant pain in the postoperative period despite 
moderate intensity of pain being experienced.

IV opioids and nsaID

Postoperative morphine was the most common 
analgesic drug used in most studies, although 
no study was testing its use. Methods included                                            
infusions, boluses and patient controlled                                                                                         
analgesia. We have used nurse administered                               
intermittent intravenous bolus technique. NSAIDs 
have been described for postoperative analgesia 
in ICUs. 17,21,24,27 We have followed intravenous                                                                        
morphine with oral paracetamol due to its easy 
availability. 

Limitations of the study are its retrospective nature, 
no analysis of complications, ICU re-admission, 
incidence of intraoperative awareness and cost                            
effectiveness.

ConClUsIon
FTCA has been widely implemented with                                
acceptable re-intubation and mortality rates. 
The   existing anaesthetic technique is suitable for                                                                                        
fast-track cardiac anaesthesia. 
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