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Sufentanil Vs Fentanyl for Fast-Track Cardiac
Anaesthesia
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Summary

A perioperative anaesthetic management that aims to facilitate tracheal extubation of patients within 1-6 hrs
after cardiac surgery is called “fast-track’. Main advantage of “fast-track” method is better usage of medical
resourcesand lowering hospital costswithout increasing morbidity and mortality of the patients. Standard fast-track
protocols contain short acting anaesthetic agents, smaller incisionsand decreased pump timeswithout hypothermia.
In this study we compared two short acting opioid drugs, fentanyl versus sufentanil when used as a part of the
balanced anaesthesia techniquefor fast track in cardiac surgery patients & evaluated the time taken for extubation,
haemodynamic stability, analgesiarequirements & incidence of awareness. Theresultsfrom thestudy show that both
agentsprovide good haemodynamic stability and postoperativeandgesia. Although sufentanil providesearlier extuba-
tion, both agents reducethe ICU stay equally. In conclusion both agents can beused effectively for fast track cardiac

anaesthesia.

Keywor ds

I ntroduction

Opioidshave beenan integrd part of cardiac ana-
esthesaduetotheir cardiostableproperties. Prolonged
mechanicd ventilation as aconsequence of high dose
opioid anaesthesawas an essential part of postopera-
tivecarein cardiac surgery duringitsdevelopingyears.

A perioperativeanaesthetic management that ams
tofacilitate trached extubation of patientswithin 1-6 hrs
after cardiac surgery is cdled ‘ fagt-track?(FTCA). Main
advantageof “ fast-track” method isbetter usageof medi-
cal resourcesand loweringhospita costswithout increas-
ingmorbidity and mortdity of the patients. Safety and
effectiveness of fast-track versus slow-track cardiac
anaesthesiaisproved by many studies*>An effective
fast track cardiac anaesthesia program requires appro-
priate selection of suitable patients, alow dose opioid
anesthetic technique, early tracheal extubation, ashort
stay inthel CU, and coordinated perioperative care.6”
In this study we compared the time to extubation,

Fast Track Cardiac Anaesthesia (FTCA), Sufentanil, Fentanyl

haemodynamic sability and postoperativeandgesa
whentwo short acting opioid drugs, fentanyl or sufentanil
wereused asapart of theanaesthesiatechniquefor fast
trackin cardiac surgery patients. Wealso compared in-
cidence of avareness associated with FTCA.

M ethods

After obtainingapprova from hospitd academic
and ethicscommittee and written, informed valid con-
sent, 100 patients between the age of 15-50 years,
undergoingelective open-heart surgery for vavular and
simplecongenitd heart diseasewereenrolledin this
randomized, prospective, double blinded study. The
study excluded patientswith left ventricular jection frac-
tion (LV EF) <20%, severepulmonary hypertension
(PH), severe COPD, renal insufficiency, severeliver
disease, history of seizureor stroke, history of alergy
to propofoal, patientsin whom cardiopulmonary bypass
(CPB) time >2 hrsand pregnant patients.
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All patients underwent thorough preoperative
evaluation and investigations. All the cardiac medica-
tions of the patient were continued until themorning of
surgery. After arrival to the operatingroom, patients
wereadministered oxygen (O,) by nasal prongsand
monitoring of ECG (5 lead) with automated ST seg-
ment analysis and pulse oximetry was initiated
(IntelivueMP 40, Philips M edicd Systems, Germany).
Under local anaesthesiaand aseptic precautions, a
16-G intravenous cannulawasinserted inthe dorsum
of right hand, a20-G intra-arterial cannulawas intro-
duced into theleft radial artery for monitoring of the
arterid pressureand obtainingarterial blood for andy-
ssand right internal jugular vein cannulationwas done
with appropriatesizetriplelumen cannulafor CVP
monitoring.

Patientswererandomly divided into two groups
of 50 patients each. Sufentanil group (S) received
0.5ug.kg? of sufentanil while Fentanyl group (F) re-
ceived 3ug.kg? of fentanyl as part of induction. All
patientswereinduced with IV midazolam 0.06mg.kg
1 a sleep dose of thiopentone sodium and 1V
vecuronium 0.1mg.kg* to facilitateendotracheal intu-
bation. Patients weremechanically ventilated with tidal
volume of 10 ml.kg*and respiratory rate of 10-12/
minusing Penlon ventilator. A nasogastrictubeand na
sal temperature probe wereintroduced. Diclofenac
suppository wasinserted. A naesthesiawas maintained
using oxygen, nitrous oxide, isoflurane (end tidal con-
centration 0.8-1%) and intermittent doses of
vecuronium, and midazolam (1-5mg) beforeand after
cardio-pulmonary by passwith god to maintain stable
haemodtnamics. On cardiopulmonary by pass, aninfu-
sion of propofol was started at therate of 4-5mg.kg
Lhrifor maintenanceof anaesthesia. Additiona doses
of opioid drugweregiven at thefollowing steps of in-
tense stimulus- at sternotomy, just beforegoing * ON’
CPB, coming‘OFF CPB and as& whenrequired as
per thediscretion of consultant anaesthetist. Patients
from Sufentanil group received 0.1 pg.kg*of Sufentanil
whilepatients from Fentanyl group received 1ug.kg?
of fentanyl as additional dose. Total amount of
sufentanil, fentanyl and midazolam administered during
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entire procedure wasrestricted to 1 ug.kg?, 6 pg.kg*
and 5mg respectively.

Inspired and expired gas concentration of O,
carbon dioxide (CO,) and isofluranewere measured
using anaesthetic gas monitoring system (anaesthesia
gas monitor, Intellivue MP40, Philips Medical Sys-
tems, Germany). Haemodynamic parameters were
maintained within 20% of thebasd valueswith smadll
bolusesof 1V nitro-glycering sodium nitroprusside or
IV ephedrine/ phenylephrineand smdl bolusesof 1V
metoprolol / esmolol or atropine/ glycopyrolateasre-
quired. Filling pressures andfluid balancewas man-
tained using lactated Ringers solution, 6% hydroxy-ethy|
starch (HAES-steril, Fresenius K abi) and blood and
blood products as necessary. All patientswere given
infusion of 5% glucose with 10 unitsof insulinand 20
mEq of potassum for myocardial protection.All the
cardiac surgeriesweredone usingnormothermic car-

diopulmonary bypass.

If needed, infusions of dopamine/ isoprenaline/
adrenalinewere used asinotropewhile coming off by-
passto maintan hemodynamicsasper choiceof an-
aesthetist and surgeon. Chestwound and chest tube
insertion siteswereinfiltrated with 0.25% bupivacaine,
inall patients.

Attheend of surgery, patientswerereversed and
extubated ontableif

o Awake& aert

« Hemodynamically stable or minimal inotropic sup-
port

« Good tidal volumewith arespiratory rateof 10-24
breaths/min and good cough reflex.

Patientswere mechanicdly ventilated when

o Deeply sedated patient

« Unstable hemodynamicsor high doseinotropic sup-
port

Themodeof ventilationin all patientswasasfollows

« Synchronised intermittent mandatory ventilation
(SIMV) + Pressure support ventilation(PSV) (10cm
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H,O) + Continuous positiveairway pressure(CPAP)
(3-5cmH,0)

« Tidd volume(VT) 10ml/kg & Respiratory rate(RR)
10breaths/min

e To keep PaCO2 < 40 mmHg & pH 7.35-7.45

Patients who were deeply sedated did not require
additiond sedatives or relaxants. Musderelaxant was
given only to patientswith unstablehemodynamicsor
heavy inotropic support to reduce work of breathing
till haemodynamically stable.

Theseventilated patientswereweaned by stan-
dard protocol when hemodynamicdly stableand were
extubated with or without reversal dependingon dini-
cal sgnsof residua neuro -muscular blockade. Patients
requiring prolonged ventilation dueto surgical compli-
cationssuch asexcessvedrans, need for reexploration
were excluded from thestudy. * Ventilator time’ was
defined as timefrom arrival in ICU  to extubation.
Prolonged ventilation was defined ascontinued me-
chanicd ventilation till next day morning or for more
than 12 hours. All patientswere given |V ondansetron
0.8 mg.kg* before extubation.

All patients weremonitored in |CU postopera-
tively every 15minfor first hour and then every hdf an
hour for 6 hours. Patients were asked to rate his/her
pain (0-10) using Visual Analogue Score 30 minutes
after extubation and at next morning. 1V tramadol was
given (Img.kg?) asrescueandgesia In avakeand ex-
tubated patients trtmadol was givenif VAS>4cmor
when patient demanded an andgesic. In mechanicaly
ventilated patients, tramadol wasgiven onclinica evi-
denceof pain eg. sweating, tachycardia, and hyper-
tension.

Timeof first doseof tramadol was noted and the
number of doses of tramadol between arrival in ICU
and next morningwere aso noted. Patientswerealso
asked for awareness during surgery, one hour after
extubationand a next morning. Each patient wasasked
astandard set of questions. 1. What isthelast thing
you remember beforesurgery ?2. Whatisthenext thing
youremember? 3. Can youremember anythingin be-
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tween thesetwo periods?4. Did you haveany dreams
in between thesetwo periods?

Samplesizewascalculated from previous study?®
on thebasis of the anticipated differencein mean ven-
tilationtimebetweenthetwo groups. Assuming Typel
error of 5% and Type Il error of 20% (Power 80%), a
30% reduction was considered asclinically sgnificant
i.e to detect difference of 120 minuteswith standard
deviation of 202minutes. Thisrequired asample size
of 45 patientsin each group. We used 50 patientsin
each group.

Thedataobtainedin thisstudy wasandyzed us-
ing either unpaired‘t' test or Pearson Chi-Square test
according to different variables. A p value of lessthan
0.05wasconsidered sgnificant.

Results

A total of 100patientswereincluded in thispro-
spective, randomized double blind study with 50 pa-
tientsin each group. Thetwo groupswere comparable
with regard to thedemographic, preoperativeand in-
traoperative data(Table 1,2)

All thepatientsfrom both groupsmaintained stable
haemodynamicsthroughout thesurgery andtherewas
no statisticd differenceinthe vita parameters between
thetwo groupsin the prebypass and postbypass pe-
riod. Therewas no satistically sgnificant differencein
thenumber of patients needinginotropic support aswell
astheamount of inotropic support needed between
thetwo groups in postbypass period.

TheVASscoredfter extubation was0.54 + 1.417
cmin Sufentanil group and 0.32 +1.115mm in Fenta
nyl group. The VA S score on the next day morning
was 0.46 +0.734 cmand 0.42 + 0.642 cmin Sufentanil
and Fentanyl groups respectively. These VAS scores
weredatigticaly comparableinthetwo groups (Table
3). Thetimetofirst doseof andgesicwassignificantly
less (43.70 +51.145 min) in Sufentanil group ascom-
pared to Fentanyl group (70.68 +65.538 min), how-
ever thetotd number of doses neededtill thenext day
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Table 1 Satistical analysisand comparison in mean of Demographic parameters, Baseline Vital parameters,
Diagnosis, CPB duration & Cross Clamp time

Parameter Sufentanil Gp Fentanyl Gp p value Test
Mean+/- SD
Age(Yrs) 27.86+/-10.587 30.88+/-10.499 0155 ‘t' test
Weight ( Kg) 4608+-8.351 4340+-9.777 0146
Sex Distribution M F M F 0422 Pearson chi square
2 2 5 5
Diagnosis
VdveD/CongHD 419 419 0474 Pearson chi square
Preoperative Pulss(bpm)  86.00+/-14.651 85.20+/-17.543 0805 ‘' test
Preoperative SBP 120.02+/-14.460 120.14+/-13.830 0966 ‘t' test
(mmof Hg)
PreoperativeDBP 72.12+/-9888 73.30+-8577 0525 ‘' test
(mmof Hg)
Preoperaive CVP 226+-1.782 220+/-1.927 0872 ‘t' test
(cmof H20)
Bypasstime (min) 755+-1744 71.3+-1756 0608 ‘' test
Crossclamptime (min) 39.86+/-9.78 41.35+-866 0422 ‘' test

*- Vdvular D- Vavular Disease: Included Mitral stenosi Sregurgitation, Aortic stenosis/ regurgitation or both for Valve
Replacements, Cong HD- Congenital Heart Disease: Included Atrial septal defects, Ventricular septd defects and Congenital
Pulmonary stenosisfor repair

Table 2 Statistical analysis of distribution of inotropic support between the two groups

IS* group Crosstabulation p'value
Pearson
Group Total Chi-Sguare

Inotropic Support SUFENTANIL FENTANYL
dopa10mcg/kg n 0 2 2

% withingroup 0% 40% 20% 0352
dopa8mcg/kg n 2 1 3

% withingroup 40% 20% 30%
dopa 5meg/kg n 1 1 2

% withingroup 20% 20% 20%
dopa4mcg/kg n 2 7 9

% withingroup 40% 140% 90%
dopa3mcg/kg n 1 1 2

% withingroup 20% 20% 20%
nil n 4 3 &

% withingroup 830% 76.0% 0%
Total n 0 0 100

% withingroup 1000% 1000% 100.0%
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Table 3 Satistical analysisand comparison in mean
of VAS on Extubation and VAS on next morning
between the two groups

Table 4 Satistical analysis and comparison of time
(min) for first dose of Tramadol and number of
Tramadol doses between the two groups

Group Mean Sd. p'value Group Mean Sd. p'value
Deviation (‘t'test) Deviation (‘t’ test)
VASon sufentanil 054 1417 0390 Timeof 1stdose sufentanil 4370 51145 0025
Extubetion fentanyl 032 1115 of tramadol(min)  fentanyl 7068 65538
VASoOn sufentanil 0.46 T34 0772 Number of tramadol sufentanil 160 0571 0180
nextmorning  fentanyl 042 642 doses fentanyl 144 0611
or after 12 hrs
Table 5 Satistical analysis and comparison of number of Patients needing M echanical ventilation b/w 2
groups
p'value
Group Total (Pearson
sufentanil ~ fentanyl Chi-Square)
NO n K2 19 51
mechanica % within 640% 3B80% 510%
ventilation group
YES n 18 3 0 0.009

%within 36.0% 620% 490%

group

n 0 50 100

% within 100.0% 100.0% 100.0%

group

morning were (1.60 +0.571) in Sufentanil group and (
1.44 + 0.611 ) which were comparable statistically
(Table 4).

Thirty —two out of fifty patients(64%) from
the Sufentanil group could beextubated on tablewhile
from Fentany!| group, 19 patients(38%) could beex-
tubated on table. Out of the 18 patientsfrom Sufentanil
group needing mechanicd ventilation, theindication was
deep sedation in 13 patients and heavy inotropic sup-
portin 5 patients. Out of the 31 patientsfrom Fentany|
group needing mechanica ventilation, theindication was
deep sedation in 20 patients and heavy inotropic sup-
portin 11 patients. Themode of ventilation inall pa-
tientswas SIMV + PSV (10 cmH20) + CPAP (3-5
cmH20) with TV 10 ml/kg & RR 10 breaths /min.
Theaveragetime on mechanicd ventilationwas 63.10
+99.9 minutes (Range-60-360 minutes) in Sufentanil
group (36% patients) and 119.90 + 126.996 minutes
(Range-25-360 minutes) in Fentanyl group (62% pa-
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Table 6 Statistical analysisand comparison of mean
of Total time (min) of mechanical ventilation
between the two groups.

group N Men Sd p'value
Deviation (‘t’ test)
Mechanical sufentanil 0 6310 999% 015
ventilation fentanyl 50 11990 12699%
time(min)
ICU Stay sufentanil 1.16 370 0782
(Days) fentanyl 114 351

tients). Noneof the patientsfrom ether groupsrequired
mechanicd ventilation exceeding6hours.

Thisdifferencein thenumber of patientsneeding
mechanical ventilation and theventilation timewassta
tigicaly significant. However, this differencein ventila:
tiontimedid not affect the duration of | CU stay which
was1.16 + 0.370daysin Sufentanil group and 1.14 +
0.351 daysin Fentanyl group which was comparable
(Tables 5-6).



Only one patient out of hundred belonging to
Sufentanil group had awarenessintheform of explicit
memory of sound of sternotomy which lasted for few
seconds. Thispatientwas referred for psychological
counsding.

Noneof thepatientsfrom either group had vom-
iting in postoperative period. One patient from Fenta-
nyl group complained of mild nausea. Thislow inci-
dence of PONV could have been because: -

DAl patientswere given antiemetic prophylaxisprior to
extubationin theform of Inj. Ondansetron 0.8mg/kg.
i) We did not use very high doses of opioids.
iii) Local anaestheticinfiltration of the surgical site re-
duced requirement of Inj.Tramadol

Discussion

Conventiond practice of cardiac anaesthesiain-
cluded high doseof opioid agents and prolonged post
operativeelectivemechanicd ventilation whichinturn
ledto prolonged | CU stay and aprotracted recovery.
Withthe advent in surgicd technique, warmbypass and
anaesthes g “ Fast—Tracking” hasbecome aredlity. Fast
—Trackingincorporates early extubation leadingto early
mobilization and rehabilitation of patients’. Early extu-
bation improves cardiac performance dueto increased
ventricular fillingand reducestheincidenceof postop-
erative pulmonary complications such as atelectesis.®
Early mobilization has also been shownto improve
patients emotiond well being. Fast tracking aso short-
ens|CU and effectively hospital stay resultingin re-
duction of costand better resource utilizatior?. A grow-
ingbody of evidence fromrandomizedtriashasidenti-
fied many anesthetic interventionsinFast Track car-
diac anaesthesia (FTCA) that can improve outcome
after cardiac surgery®. Theseindudenew short-acting
hypnotic, opioid, and neuromuscular blockingdrugs.
Fentanyl, Sufentanil, Remifentanil have been used ef-
fectively for FTCA in many studies.*” Sufentanil is5-
10timesmore potent than Fentanyl and hasashorter
duration of action than Fentanyl. Wehypothesized that
Sufentanil would shorten thetime for extubation and
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ICU stay.

The purposeof thisstudy wasto comparethe ef-
fects of two different opioid drugs Fentanyl and
Sufentanil for cardiac surgery with respect to timeto
extubation, postoperative pain, hemodynamic stability
and timeto intensive careunit dischargeand aware-
nessduring surgery. Thiswasa prospective, random-
ized double blind study of 100 patients, 50in each group
labeledas GROUP‘S and GROUP'F (another two
patientswereexcluded fromstudy becauseof prolonged
ventilation >6 hrssecondary to surgica complication).

3ug.kg? of fentanyl wasused duringinductionin
‘F group. Assufentanil is5-10times morepotent than
Fentanyl with half theduration of action, loading dose
of 0.5ug.kg* of sufentanil wasused for inductionin‘ S
group. For subsequent doses, 1ug.kg? of fentanyl and
0.1ug.kg™ of sufentanil wasgiven respectively and the
total dose fentanyl and sufentanil was restricted to 6
ugkg! and 1 ug.kg?! respectively. We used low doses
of fentanyl and sufentanil compared to most studiesin
literature as the patient population comingto our setup
with vavular or congenital heart disease beongstolow
Socio-economic society with poor general condition
and this doserange wasfound to be adequatein pilot
cases.

Therewas no satistically significant differencein
thetwo groupswith respect to age, weight, sex andin
percent distribution of diagnosisamongthetwo groups.
Thusboth thegroups werecomparable with respect to
demographic parametersand surgical diagnoss. There
was no statigtically significant differencein the preop-
erative hemodynamic parameters making the two
groupscomparablein terms of basaline parameters.

Throughout the prebypass and postby pass pe-
riod hemodynamic parameters, pO,andtemperature
weremonitored every 5min. Therewasno stisticaly
significant differencein these parametersin both the
groupsthroughout prebypass and postbypass period.
Therewasno satidticdly significant difference between
twogroupsinthe number of paientsneedingionotropic
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support aswell asthe dose of ionotropic agent. Thus
both Sufentanil and Fentany!| providegood hemody-
namic stability.

Morenumber of patientsin Sufentanil group (32
1..64%) could be extubated on tableand did not need
mechanical ventilation as compared to 19 patients
(1.2.38%0) in Fentanyl group. Themean time of mechani-
cal ventilation was 63.10 min in Sufentanil group as
compared to 119.90 min in Fentanyl group. Thus, time
for mechanicd ventilation in Sufentanil groupwasfound
tobereduced than that in Fentanyl group by an aver-
age of 57 minutes. This differencein the number of
patientsneeding mechanica ventilation and duration of
mechanica ventilation was statistically significant, indi-
cating tha extubation isachieved earlier in Sufentanil
group. However,thisdifference did not affect the length
of | CU stay which wascomparablein both groups.

Our resultsare similar to those of Butterworth,
John MD; James, Robert Stat et al*t who found that
use of Sufentanil rather than Fentanyl was associated
with asignificant (p=0.045) reduction (of 1.9h 95%
Cl, 0.04to 4.1h) induration of timeto extubation and
no significant effect on ICU length of stay after extuba
tion.

London MJ,*2 did recent observationd study of
Butterworth et d using “ mixed-effects’ logistic regres-
sion modeling of a40 hospital “ benchmarking” data-
set, and found little effect of useof Sufentanil (over
Fentanyl) on ICU or totd length of stay (after adjust-
ment for patient risk and hospital level effects) but,
Sufentanil use wasassociated with a1.9 hr. reduction
in timeto extubation. Our resultsaresimilar.

Inour study, no satistically significant differ-
encewas found between two groupswith regards the
VAS score after extubation and VA Son the next day
morning or after 12hours. Intermsof thetimefor first
doseof Tramadol required, it wasfound to be earlier
with Sufentanil than Fentanyl 43.70+51.145 min
vs.70.68+65.538 min; which isstatistically significant.
Thisisobvious as Fentanyl haslonger duration of ac-
tion compared to Sufentanil. But the total doses of
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Tramadol required inthe post operative period till next
morningwere similar. Engoren et d* studied patients
undergoing cardiac surgery which wererandomized to
aFentanyl-based, Sufentanil-based, or remifentanil-
based anesthetic. Postoperative pain was measured a
30 min after extubation and at 6:30AM on the first
postoperative day. Pain scoresat bothtimes weresimilar
in dl three groups (P> 0.05).

Cadiacanaesthesiaisassociated with higher in-
cidenceof awarenesscompared with other specialties.
Theincidence reported ranges from 1.1%to 23% de-
pending upon thedose and agentsusedin anaesthesa
Possiblereasonsfor thisare, use of high opioid based
techniques which reduces requirement of inhdational
and intravenous anesthetic agents, almost unpredict-
ablepharmacodynamics of anaesthetics under the ex-
tracorporeal circulation especialy inthe rewarming
period and & thetime of cessation of bypass, interper-
sona and interracial differences in drug reactions,
haemodilution, and binding on foreign surface aress.

Dowd et a**did aprospective sudy on incidence
of awarenessin cardiac anaesthesiaand reported an
incidence of 0.3% in fast-track cardiac anaesthesia.
Thislow incidence of awarenesswasrelated totheuse
of abalanced anesthetic technique involvingthe con-
tinuousadministration of volatile (isoflurane) or intra-
venous (propofol) anaesthetic agents before, during,
and after cardiopulmonary bypass. Wetoo, used abal-
anced anesthetic technique.

Inour study, one casefrom Sufentanil group had
awarenessduringanaesthesia. The overall incidence of
awarenessin our sudy was 1.7% which was statisti-
cally insignificant. We did not usea BISmonitor and
incidenceof awarenessin our study could have been
probably avoided using BIS monitor.

In conclusion, both sufentanil and fentanyl pro-
videhemodynamic stability, early recovery and equal
VA Sscores in postoperative period, though fentany!|
provides longer duration of postoperative analgesia.
Sufentanil allowsearlier extubation but duration of ICU
stay issmilar with both drugs. Thereisno statistically



significant differenceinincidence of avarenessin the
twogroups. Thus, both theagents can be usedfor Fast-
Track cardiac anaesthesia(FTCA), effectively. A use
of BISmonitor isadvisableto prevent awareness.
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