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ABSTRACT

Introduction: Ultra-fast track anaesthesia aims at immediate extubation of cardiac surgical patients at the end
of the operation. This study compares the effect of ultrafast track anesthesia versus continued postoperative
mechanical ventilation on the intensive care unit length of stay.

Methods: Fifty-two elective adult patients were randomly allocated into ultrafast track anaesthesia and conven-
tional groups by computer-generated random numbers. Redo operations, pre-operative intubation, uncontrolled
diabetes, shock/left ventricular ejection fraction <45 %, pulmonary artery systolic pressure >55 mmHg, cre-
atinine clearance < 50 ml min-1, haemodynamic instability, or those with concerns of postoperative bleeding
were excluded. Pre- and intra-operative management was similar and Logistic EuroSCORE II was calculated for
all. Intra-operatively, haemodynamic parameters, urine output, oxygen saturation, arterial blood gas analysis,
5 lead electrocardiogram, operative bypass- and cross-clamp time, and opioid consumption were collected. Post-
operatively, patients were compared during their ICU stay. Data were analysed by 2/Fischer exact, unpaired
student’s t-test, univariate two-group repeated measures with post hoc Dunnett’s test, and Mann-Whitney U
tests as appropriate. p < 0.05 was considered significant.

Results: Patients were comparable regarding their peri-operative characteristics and EuroSCORE. The inten-
sive care unit stay was shorter in the ultrafast track anaesthesia group [57.4 (18.6) vs 95 (33.6) h p< 0.001],
without increasing postoperative renal, respiratory complications rate or reopening rate.

Conclusions: In this single center study, ultrafast track anaesthesia decreased intensive care unit stay without
increasing the rate of post-operative complications.

Keywords: cardiac anaesthesia, ultrafast track anaesthesia, ICU stay.

INTRODUCTION

The question of whether early extuba-
tion leads to shorter post-operative length
of intensive care unit (ICU) stay has rap-
idly gained importance over the past few
decades considering the correlation be-
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tween length of hospital stay and costs.
Although some investigations did not
find a difference between post-operative
length of stay in early and late extubated
patients, most observational studies and
small randomized clinical trials showed
significant benefits for early extubation
(1-5) and few contraindications exist to
the adoption of early extubation protocols.
The most commonly cited indications for
mechanical ventilation after cardiac sur-
gery are significant hemodynamic instabili-
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ty that would require control of respiration,
anticipated respiratory failure, central ner-
vous system abnormalities and depressed
level of consciousness affecting ventilatory
drive or airway maintenance, anticipated
continuing blood loss which may require a
return to the operating room, and known
difficult airway rendering emergency re-in-
tubation hazardous (6). Ultra-fast track an-
esthesia (UFTA) aims at immediate extuba-
tion of cardiac surgical patients at the end
of the operation as typically these patients,
presenting for either elective or emergent
surgery, have adequate ventilatory func-
tion. In addition, it is worth considering
that if those patients were not intubated
and ventilated preoperatively in the first
place, they are not likely to require pro-
longed mechanical ventilation afterwards
(7).

The primary goal of this study was to assess
the impact of adopting UFTA on the length
of ICU stay of patients undergoing elective
cardiac surgery. The incidence of complica-
tions during their ICU stay was recorded as
secondary outcome.

METHODS

From February, 2011, through October,
2013, 52 consecutive patients underwent
open heart surgeries and were managed by
the same anesthesiologists. Adult patients
(>18 yrs) scheduled for primary elective
cardiac operations were included in the
study.

Patients undergoing emergency/redo op-
erations, patients already intubated pre-
operatively, patients with preoperative un-
controlled diabetes (Hb,,. >5.9 mg/dL),
cardiogenic shock, poor left ventricular
function (ejection fraction (EF) <45%),
severe pulmonary hypertension (pulmo-
nary artery systolic pressure (PASP) >55
mmHg), severe renal impairment (creati-
nine clearance (CC) <50 mL*min') or on

regular dialysis, and patients deliberately
kept intubated for hemodynamic instability
and/or concerns of postoperative bleeding
were excluded from the study.

Sample size calculation. Based on two-tailed
o error probability of 0.05 and p error
probability of 0.2 (power of 80%), a total
sample size of 52 patients equally allocated
into two groups was required to detect a
presumed minimum clinically significant
effect size d of 0.8 in length of ICU stay.
Statistical power calculations were per-
formed using computer program G*Power
3 for Windows. (Franz Faul, Universitit
Kiel, Germany).

Randomization. After approval of the in-
stitutional ethical committee and obtain-
ing written informed consent, participants
who met inclusion criteria and not exclu-
sion criteria preoperatively were random-
ly allocated to either the UFTA group or
conventional group using computer gener-
ated random numbers. Opaque sealed en-
velopes were used for concealment. The
trial is registered in clinicaltrial.gov as
NCT02491749.

Preoperative evaluation. Patients under-
went the same preoperative examination
and preparation according to our institu-
tion protocol. Routine preoperative inves-
tigations included complete blood picture,
bleeding profile, liver and kidney functions
tests, fasting blood glucose level, chest X-
ray, twelve-lead electrocardiogram (ECG),
transthoracic echocardiography, and coro-
nary angiography if indicated. Logistic Eu-
roSCORE II (European System for Cardiac
Operative Risk Evaluation) was calculated
for all participants. Patients in both groups
received their usual medications, excluding
oral hypoglycemic and angiotensin-con-
verting-enzyme inhibitor and angiotensin
receptor blockers, up to the time of surgery.
Premedication with intravenous midazol-
am (1-3 mg) was given to patients upon
arrival to the anesthesia bay, 20-30 min
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before admission to the operating room.
Intraoperative monitoring was achieved us-
ing standard 5-lead ECG, invasive arterial
blood pressure, pulse oximeter, and naso-
pharyngeal temperature probe, and trans-
esophageal echocardiography.

Conduct of anesthesia. Induction of anesthe-
sia was performed with midazolam [0.03-
0.05 mg/kg], fentanyl [1-2 ng/kg], and pro-
pofol [1-2 mg/kg]. Orotracheal intubation
was facilitated by atracurium [0.5 mg/kg].
Anesthesia was maintained with sevoflu-
rane titrated to an expired minimum alveo-
lar concentration (MAC) between 1-1.5,
and a continuous infusion of morphine at
10 to 20 pg/kg/h. Additional doses of fen-
tanyl and atracurium were given as needed.
Standard median sternotomy was per-
formed for all but one patient, who had
mitral valve replacement through lateral
thoracotomy. One patient had off-pump
coronary artery bypass grafting.

Post bypass fluid balance was maintained
with warmed lactated/acetated Ringer’s
to maintain patient’s nasopharyngeal tem-
perature above 35.5°C. Hemodynamic in-
stability (defined as systolic blood pressure
less than 90 mmHg and/or mean arterial
pressure less than 60 mmHg), if encoun-
tered, was corrected with intravenous bo-
lus doses of fluids, table positioning, and/or
norepinephrine boluses [4-8 ng per dose].
While closing the subcutaneous tissue, pa-
tients received intravenous paracetamol
[15 mg/kg].

For UFTA group, at the completion of sur-
gery, the inhalational anesthetic concentra-
tion was reduced gradually to 0.4 expired
MAC. If patients met the preset extuba-
tion criteria (SpO, >95% with FiO, < 0.6,
ETCO, <50 mmHg, spontaneous respi-
ratory rate <24 min), and train of four
(TOF) >90%, residual muscle relaxation
was antagonized with neostigmine and at-
ropine [0.05 mg/kg and 0.02 mg/kg respec-
tively]. The trachea was then extubated

and oxygen was delivered via an open face
mask [10 L/min]| during the transfer from
the operating theatre to the ICU. Patients
were questioned about recall of intraopera-
tive events 12 and 24 hours after surgery.
For patients in the conventional group, pa-
tients were transferred to the ICU intubat-
ed and sedated with propofol infusion [50-
70 ng/kg/min| and morphine [10-20 ng/kg/
hr| while mechanical ventilation was con-
tinued. According to the local ICU protocol
and after discontinuation of sedation, pa-
tients were judged eligible for extubation if
they were awake and able to respond com-
prehensively to simple verbal commands,
provided that they were hemodynamically
stable and had normal ventilatory mechan-
ics, acid-base status, PaO,, and PaCO, at an
inspired FiO, of 0.4.
Postoperative pain control. Postoperative
pain management was multimodal. Each
patient received a combination of the fol-
lowing treatments: continuous intravenous
morphine [10-20 pg/kg/hr], intravenous
morphine on demand [0.05 mg/kg (if pain
scored 4 or more on a 0 to 10 pain scale
with lockout time of 10 min)], and intra-
venous paracetamol [15 mg/kg every 6
hours]. Pain was assessed with Visual Ana-
logue Scale (VAS) every 6 hours for the first
24 hours of their ICU stay by the intensivist
in charge.
Data collection. Preoperative data included.
1) demographic data;
2) preoperative diagnosis and comorbidi-
ties;
3) preoperative investigations;
4) logistic Euro SCORE II.

Intraoperative hemodynamic parameters,
urine output, arterial oxygen saturation
(Sp02), arterial blood gas analysis (ABG),
standard 5 lead ECG analysis with ST seg-
ment analysis, total operative time, cardio-
pulmonary bypass time, aortic cross clamp
time, and total opioid consumption (fen-
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tanyl and morphine) were continuously
recorded. Postoperative data collected in-
cluded: time to extubation (in hours); total
length of ICU stay (in hours); pain score
(assessed every 6 hours); total opioid re-
quirements; incidence of complications, in-
cluding reintubation, excessive mediastinal
bleeding (defined as 400 mL in the 1st hour,
200 mL/hr for the first 6 hours, or a total
drainage of 1000 mL at any time), need for
reopening, and postoperative nausea and
vomiting; incidence of postoperative isch-
emia, detected by ECG changes (ST seg-
ment elevation or depression), creatinine
kinase (CK), creatinine kinase - myocardial
band (CK-MB) and Troponin I; incidence
of postoperative renal impairment, detected
by a diminished urine output < 0.5 mL/kg/
hr and/or rising creatinine level; incidence
of respiratory dysfunction detected by ABG
changes and decreased SpO2.

Statistical Analysis. Obtained data was pre-
sented as mean (SD), median (interquar-
tile ranges), or numbers and percentages.
Nominal variables were analyzed using
Chi-squared (?) test or Fischer exact test
as deemed appropriate.

Continuous variables were analyzed us-
ing unpaired Student’s t-test or univariate
two-group repeated measures analysis of
variance (ANOVA) with post hoc Dun-
nett’s test. Nominal and non-normally
distributed variables were analyzed using
Mann-Whitney U test. Statistical calcula-
tions were performed using Microsoft” Of-
fice Excel 2010 and SPSS 16.0 for windows.
P value < 0.05 was considered statistically
significant.

RESULTS

Fifty-two adult patients underwent cardiac
operations, and were divided into 2 equal
groups; UFTA group and conventional
group. Baseline (Table 1) and surgical data
(Table 2) were not well balanced.

Patients of the conventional group received
more morphine than patients of the UFTA
group did [13.38 (2.23) vs 9.65 (3.2) mg,
respectively, p<0.001] and more fentanyl
[696.15 (137.06) vs 559.62 (227.6) ng, re-
spectively, p=0.012] (Table 2). Postopera-
tively, there was a significant reduction in
mean length of ICU stay between the UFTA
and the conventional groups [57.42 (18.62)
vs 95.04 (33.58) h, p value < 0.001]. There
was insignificant difference in the postop-
erative pain perception detected by VAS
score between the 2 groups, albeit there
was a significant difference in the ICU mor-
phine consumption between the conven-
tional and the UFTA groups [5.08 (0.74) vs
4.19 (1.94) mg respectively, p=0.035].

Postoperatively, nine patients in the UFTA
group experienced increased chest tube
drainage compared to none in the conven-
tional group (p=0.002) with 3 of these
patients requiring surgical re-exploration
in the first postoperative day. Similarly, 6
patients in the UFTA group experienced
postoperative vomiting while no patient
in the conventional group did (p=0.23).
Notably, there was a significant decrease in
the incidence of postoperative ischemia in
the UFTA group compared to the conven-
tional group [2 vs 13 patients respectively,
p=0.002]. In the UFTA group, only one
patient failed to meet the extubation crite-
ria and was maintained intubated because
of lack of spontaneous ventilation at the
end of surgery. He was extubated safely six
hours postoperatively. Two patients in the
UFTA group were reintubated and contin-
ued being sedated because of agitation and
restlessness on arrival to the ICU. They
received additional bolus doses of propo-
fol [0.5 mg/kg] and concerns of their capa-
bility to maintain their airway patent was
the cause for the decision of reintubation.
These patients were extubated few hours
later with no evidence of chest infection
during their ICU stay. In comparison, no
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patients in the conventional group required
reintubation (Table 3).

DISCUSSION

In our study, UFTA with early tracheal ex-
tubation showed significant reduction in

the length of ICU stay compared to conven-
tional postoperative ventilation.

Several studies reported shorter ICU stay
with UFTA with different designs and
different population. Chamchad et al. (8)
showed that immediate extubation was as-
sociated with a shorter ICU stay by an aver-

Table 1 - Perioperative diagnosis, operation, demographic data, co-morbidities, and lab findings. Data are pre-

sented as number (percentages), mean (SD) as appropriate.

Variables Group A Group B P value
(UFTA) (conventional)
Diagnosis, N (%) 0.125

CHD 3(11.5%) 1(3.8%)

IHD 13 (50%) 20 (76.9%)

RHD 10 (38.5%) 5(19.2%)

Operation, N (%) 0.060

ASD closure 2(7.7%) 0(0%)

AVR 0(0%) 3 (11.5%)

CABG 13 (50%) 20 (76.9%)

Mitral repair 2 (7.7%) 0(0%)

MVR 7 (26.9%) 3 (11.5%)

TVR 1(3.8%) 0(0%)

VSD closure 1(3.8%) 0(0%)

Female 11 (42.3%) 4(15.4%) 0.064
Age (years), mean (SD) 43.81 (13.12) 48.69 (12.53) 0.176
BMI (kg/m?), mean (SD) 27.44 (1.9) 27.76 (1.76) 0.538
Comorbidities, N (%)

HTN 11 (42.3%) 16 (61.5%) 0.267

DM 2 (7.7%) 20 (76.9%) < 0.001

COPD 2(7.7%) 3(11.5%) 1.000

PHT 5(19.2%) 0(0%) 0.051
EF, mean (SD) 62.08 (6.05) 57.85 (7.67) 0.032
Labs, mean (SD)

Hb (g/dL) 13.5 (1.3) 13.83 (1.27) 0.365

Creatinine (mg/dL) 1.05 (0.3) 1.16 (0.24) 0.355

Euroscore, mean (SD) 0.81 (0.23) 0.87 (0.09) 0.234

UFTA = ultra-fast track anesthesia; CHD = congenital heart disease; IHD = ischemic heart disease; RHD = rheumatic
heart disease; ASD = atrial septal defect; AVR = aortic valve replacement; CABG = coronary artery bypass graft; MVR =
mitral valve replacement; TVR = tricuspid valve replacement; VSD = ventricular septal defect; BMI = body mass index;
SD = standard deviation; HTN = hypertension; DM = diabetes mellitus; COPD = chronic obstructive pulmonary disease;
PHT = pulmonary hypertension; EF = ejection fraction; Hb = hemoglobin; Euroscore = European System for Cardiac

Operative Risk Evaluation.
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Table 2 - Intraoperative hemodynamics, ABG findings, intraoperative findings, and opioid
usage. Data are presented as mean (standard deviation).

Variables Group A Group B P value
(UFTA) (conventional)
Hemodynamics, mean(SD)
MAP (mmHg) 85.74 (5.26) 93.36 (2.1) < 0.001
HR (beats/min) 88.69 (1.21) 89.31 (1.41) 0.099
CVP (CmHzO) 4.62 (0.49) 4.36 (0.11) 0.011
Urine(mL) 2330 (342) 2700 (280) < 0.001
SpO,, mean (SD) 99.18 (0.18) 99.16 (0.18) 0.789
ABG findings, mean (SD)
pH 7.40 (0.02) 7.38 (0.03) 0.032
PO, 258.96 (51) 248.07 (34.49) 0.371
PCO, 34.94 (2.37) 38.14 (2.47) < 0.001
HCO, 23.89 (1.4) 23.67 (1.28) 0,553
OP time (hours), mean (SD) 4.96 (0.82) 5.48 (0.49) 0.008
CPB time (min), mean (SD) 70.15 (23.05) 86.3 5(12.13) 0.003
AXC time (min), mean (SD) 49.81 (19.31) 61.92 (11.58) 0.008
Opioid usage, mean (SD)
Fentanyl (ng) 559.62(227.6) 696.15(137.06) 0.012
Morphine (mg) 9.65(3.2) 13.38(2.23) <0.001

UFTA = ultra-fast track anesthesia; SD = standard deviation; MAP = mean arterial pressure; HR = heart rate; CVP =
central venous pressure; SpO, = arterial oxygen saturation; ABG = arterial blood gas; pH = power of hydrogen; PO, =
arterial oxygen tension; PCO, = arterial carbon dioxide tension; HCO, = bicarbonate; OP = operative; CPB = cardiopul-

monary bypass; AXC = aortic cross clamp.

age of 23 hours. Similarly, Amirghofran et
al. (9) retrospectively studied 2126 patients
who had undergone cardiac operations
among which 1833 patients underwent
either immediate or early extubation. In a
study of 2376 consecutive patients under-
going isolated off-pump coronary artery by-
pass grafting Edgerton et al. (10) observed
that immediately extubated patients had
shorter length of stay, a reduced incidence
of atrial fibrillation, and reduced mortality
independent of comorbidities.

In the context of our exclusion criteria,
Borracci et al. (11) suggested that imme-
diate extubation after on-pump and off-
pump cardiac surgery should be avoided
in patients with heart failure, left ventricu-
lar dysfunction, long cross-clamping time,

pacemaker usage, hemodynamic compro-
mise and difficult cardiopulmonary bypass
weaning. The chances of requiring reintu-
bation are increased if the patients are he-
modynamically unstable, cold, hypovole-
mic or had considerable opioid medication.
In our study the conventional patient popu-
lation suffered from postoperative ischemia
more than patients in the UFTA group did.
This finding differs from what Cheng et al.
(12) reported. They reported insignificant
difference regarding the incidence of myo-
cardial ischemia, or CK-MB levels following
120 coronary artery bypass grafting surger-
ies albeit four patients in the conventional
group, but not in the early group, had post-
operative myocardial infarction. This dif-
ference could be attributed to the fact that
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Table 3 - Postoperative ICU course, pain score, and postoperative complications. Data are pre-

sented as mean (standard deviation), frequency

(percentage) as appropriate.

Variables ?IFOFI’E&? E;clt;(r\}:allfﬁon al) P value
Extubation time (hours), mean (SD) 0.23 (1.18) 12.94 (5.03) <0.001
ICU stay (hours), mean (SD) 57.42 (18.62) 95.04 (33.58) <0.001
VAS, mean (SD) 3.86 (0.67) 3.83 (0.37) 0.832
ICU morphine (mg), mean (SD) 4.19 (1.94) 5.08 (0.74) 0.035
Complications, N (%)
Reintubation 2(7.7%) 0 0.490
Bleeding 9 (34.6%) 0 0.002
Reopening 3 (11.5%) 0 0.235
Vomiting 6 (23.1%) 0 0.023
Ischemia 2(7.7%) 13 (50%) 0.002
Renal impairment 2(7.7%) 1(3.8%) 1.000
Respiratory 3(11.5%) 5(19.2%) 0.703

UFTA = ultra-fast track anesthesia; SD = standard deviation; ICU = intensive care unit; VAS = visual analogue score.

20 out of the 26 patients in the convention-
al group in our study were ischemic.

In the current study, three patients did not
meet UFTA criteria whether at the end of
surgery or early in the ICU and 2 patients
were reintubated in the ICU. Similarly, a
study by Rodriguez Blanco et al. (13) re-
ported the incidence of unanticipated sub-
sequent tracheal intubation in the ICU to
be comparable to noncardiac high-risk pro-
cedures. In their study, two patients (2.5 %)
were subsequently re-intubated in the ICU
out of the 78 patients extubated in the oper-
ating room. Safety concerns, psychological
reluctance, and uncertainty about econom-
ic benefit stand as the factors to blame for
abandoning early extubation strategy.
Postoperative pain perception, in our study,
was comparable by VAS score between
both groups although morphine usage sig-
nificantly differed. Patients in the UFTA
group required a mean (SD) morphine dose
of 4.19 (1.94) mg, while the patients in the
conventional group required a mean (SD)
morphine dose of 5.08 (0.74) mg (p value
=0.035). It can postulated that patients

in the conventional group required much
higher analgesic dose to tolerate the stress
of endotracheal intubation and mechanical
ventilation. In agreement with our results,
Amirghofran et al. (9), showed a significant
difference in the dose of postoperative an-
algesics between those who had immediate
or early extubation compared to those who
did not. Intraoperatively, there was a signif-
icant difference in the mean (SD) operative
time between the UFTA and conventional
groups, 4.96 (0.82) hours and 5.48 (0.49)
hours respectively. There was a significant
difference in the mean (SD) bypass time be-
tween the UFTA and conventional groups,
70.15 (23.05) min and 86.35 (12.13) min
respectively. Also, there was a significant
difference in the mean (SD) aortic cross
clamp time between the UFTA and conven-
tional groups, 49.81 (19.31) min and 61.92
(11.58) min respectively. This significant
difference in intraoperative timings may be
due to the more lengthy nature of CABG
cases which was more prevalent in the con-
ventional group. A significant difference in
the mean (SD) arterial blood pressure be-
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tween the UFTA and conventional groups
was also observed [85.74 (5.26) mmHg vs
93.36 (2.1) mmHg, respectively]. This may
be attributed to prevalence of hypertension
among patients in the conventional group.
Also, there was a significant difference in
the mean (SD) volume of total urine out-
put between the UFTA and conventional
groups, [2330 (342) mL and 2700 (280) mL
respectively] which may be a result of the
increased time patients spent intraopera-
tively in the conventional group.
Regarding intraoperative opioid consump-
tion, a significant difference in the mean
(SD) amount of fentanyl used between the
UFTA and conventional groups, [559.62
(227.6) png and 696.15 (137.06) g respec-
tively|. Also, there was a significant differ-
ence in the mean (SD) amount of morphine
used between the UFTA and conventional
groups, [9.65 (3.2) mg and 13.38 (2.23) mg
respectively|. This difference can be ex-
plained again by the prevalence of hyper-
tension in the conventional group as well
as the lengthy nature of their operations.
Based on the controversy regarding the
benefits of epidural anesthesia (14), epi-
dural anesthesia in the present study was
discarded as a prerequisite to adopt UFTA
technique in favor of the use of a balanced
mixture of narcotics and non-opioid analge-
sics. This is in concert with the suggestion
by Dorsa et al. (15) that epidural anesthesia
is not essential in order to obtain optimal
postoperative results with UFTA. Aiming
at the same decent levels of pain relief and
hemodynamic stability, the analgesic man-
agement in the current study was tailored
with the combined effects of fentanyl, mor-
phine and paracetamol. Technical and tim-
ing issues were much easier to manipulate
compared to the use of TEA, and hemody-
namic stability was not breeched.

Several studies reported predictors of UFTA
feasibility. A study by Constantinides et al.
(16), found 3 preoperative predictors for

immediate extubation failure: previous re-
nal failure, cardiac reoperation, and preop-
erative IABP (intra-aortic balloon pump)
placement. Another study by Chamchad
et al. (8) showed that postoperative renal
failure, atrial fibrillation, and tracheal rein-
tubation consistently predicted longer ICU
duration and/or hospital length of stay.

In concert with the present results, Brucek
et al. (17) reported the impact of total surgi-
cal time on UFTA feasibility. In their study,
the authors included 547 patients who un-
derwent coronary and/or valvular surgical
procedure either with OPCAB or conven-
tional CABG surgery. Intraoperative con-
version to conventional CABG surgery was
usually a marker of severe hemodynamic
instability and was clearly associated with
a worse clinical outcome. As expected, in-
traoperative conversion had been a strong
predictor of immediate extubation failure
(18).Kandasamy et al. (19) also concluded
that shorter AXC (aortic cross clamp) and
CPB (cardiopulmonary bypass) times, un-
controlled arrhythmias, and absence of se-
vere PHT were the factors found to be asso-
ciated with early extubation. A recent study
by Dorsa et al. (15) found, among other
factors, three preoperative predictors for
immediate extubation failure, standing as
the main obstacle against it: previous renal
failure, cardiac reoperation, and preopera-
tive IABP placement. Additionally, diabetic
patients had a higher risk for extubation
failure, which is in agreement with the re-
sults reported by Constantinides et al. (16).
A recent study by Rodriguez Blanco et al.
(13) stated that some preoperative variables
(presence of EF >30% and hypertension)
and intraoperative variables (off-pump,
shorter surgical times) appeared to be asso-
ciated with increased likelihood of extuba-
tion in the operating room. Even though the
patients who were extubated in the operat-
ing room had statistically significant shorter
CPB and AXC times, these factors were not
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found to be independent predictors of safe
extubation in the operating room. Wong
et al. (14) reported two preoperative vari-
ables (increased age and female gender) and
four postoperative variables (usage of intra-
aortic balloon pump, inotropes, excessive
bleeding, and atrial arrhythmia) to be asso-
ciated with delayed extubation.

Limitations

The small number of participants included
in this single center trial is the main limi-
tation of this study together with the un-
balance in pre-randomization data. A large
multicenter trial would offer more strength
to build up a consensus about the feasibility
of the concept of UFTA.

CONCLUSION

The implementation of UFTA protocol ap-
peared to be feasible and safe in our single
center study. It led to a significant reduc-
tion in the length of ICU stay of adult pa-
tients undergoing elective cardiac surgical
operations, without significantly increasing
postoperative complications.
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