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Comparison of Hemodynamics Recovery
Profile and Costs of Remifentanil Versus
Fentanyl-Based Sevoflurane Anesthesia

Remifentanil ve Fentanil Temelli Sevofluran
Anestezisinin Hemodinami Derlenme Profili ve
Maliyetlerinin Karsilagtirilmasi

ABSTRACT Objective: This trial was designed to compare the effects of fentanyl and remifentanil on
hemodynamic parameters, postoperative recovery, sevoflurane consumption and the cost of anesthetics.
Material and Methods: Cases that were scheduled to undergo elective laparoscopic cholecystectomy
surgery were assigned to two groups with simple random sampling method, as Group F (Fentanyl) and
Group R (Remifentanil), each including 30 patients. The anesthetic induction was initiated by
administering 1-2 mg/kg propofol bolus based on the bispectral index (BIS) value followed by 2 pg/kg
fentanyl in Group F patients and 1 pg/kg remifentanil in Group R patients administered in 60 seconds
as iv bolus; subsequently, 0.5 mg/kg iv atracurium was administered. For maintenance of anesthesia,
50% oxygen in-air was administered at 4 L/min; the end-tidal sevoflurane concentration was adjusted
to achieve a BIS value of 45 to 55. In Group R, remifentanil 0.25 pg/kg/min infusion was continued. The
addition of 0.5 pg/kg fentanyl was planned as required in Group F. Sevoflurane end-tidal concentration
and the changing times were recorded. For each case, the sevoflurane consumption was calculated using
the Dion formula. Results: In Group R, the hemodynamic control, particularly the suppression of
response to intubation was more successful than in Group F. The eye opening times and Post
Anesthesia Care Unit (PACU) transfer times were shorter in Group R relative to Group F (p=0.001
and p=0.001, respectively). Sevoflurane consumption was lower in the Group R (7.18+3.45 mL)
compared to Group F (16.45+7.15 mL) (p=0.001). The total anesthetic drug cost was similar between
the groups. Conclusion: Compared to fentanyl, remifentanil provided a better intraoperative
hemodynamic control, faster postoperative recovery and a favorable effect on anesthetic drug cost by
decreasing sevoflurane consumption, eliminating the disadvantages of its price.
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OZET Amag: Bu ¢alisma, fentanil ve remifentanilin hemodinamik parametreler, postoperatif derlenme,
sevofluran tiiketimi ve anestetik maliyeti tizerindeki etkilerini karsilagtirmak amaciyla tasarlandi. Gereg
ve Yontemler: Elektif laparoskopik kolesistektomi cerrahi yapilmasi planlanan olgular, basit tesadiifi
6rnekleme yontemiyle her birinde 30 hasta bulunan, Grup F (Fentanil) ve Grup R (Remifentanil) olmak
iizere iki gruba ayrildi. Anestezi indiiksiyonuna, BIS degerine gore bolus tarzinda uygulanan 1-2 mg/kg
propofol ve Grup F’de 2 pg/kg fentanil, Grup R’de de 1 pg/kg remifentanil verilerek baglandi; bunun
ardindan 0.5 mg/kg atrakiiryum uygulandi. Anestezi idamesi igin, hava iginde %50 oksijen, 4 L/dk sek-
linde uygulands; “end-tidal” sevofluran konsantrasyonu BIS degeri 45-55 olacak sekilde ayarland1. Grup
R’de, 0,25 pg/kg/dak remifentanil infiizyonuna devam edildi. Grup F’de gerektiginde 0,5 pg/kg fentanil
eklenmesi planlandi. Sevofluran “end-tidal” konsantrasyonu ve degisme zamanlari kaydedildi. Her olgu
i¢in Dion formiilii kullamilarak sevofluran titketimi hesaplandi. Bulgular: Grup R’de hemodinamik kon-
troliin, 6zellikle de entiibasyona yanitin baskilanmasinin, Grup F’ye gore daha basarili oldugu gozlendi.
Géz agma zamanlari ve Anestezi Sonrasi Bakim Unitesi (ASBU) ne transfer zamanlar1 Grup R’de Grup
Fye gore daha kisaydi (sirasiyla p=0,001 ve p=0,001). Sevofluran titketimi Grup R’'de (7,18+3,45 mL)
Grup F'ye (16,45+7,15 mL) gore daha azd1 (p=0,001). Toplam anestezik ila¢ maliyeti gruplar arasinda
benzerdi. Sonug: Fentanille karsilastirildiginda remifentanilin, daha iyi intraoperatif hemodinamik kon-
trol ve daha hizli postoperatif derlenme sagladig ve sevofluran tiiketimini azaltip, kendi fiyat deza-
vantajin: ortadan kaldirarak, anestezik ila¢ maliyeti tizerinde olumlu etki yaptig1 saptanmustir.

Anahtar Kelimeler: Maliyet kontrolii; fentanil; remifentanil; sevofluran
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ost-effectiveness studies conducted in the
C field of anesthesia are focused on develop-

ing safe, rapid, inexpensive techniques with
a lower risk of complications. Inhaled anesthetics
account for approximately 20% of the total drug
costs of anesthesia departments.! The use of low
fresh gas flow combined with opioid administra-
tion could decrease the consumption of the inhaled
anesthetics.? Comparing remifentanil to other opi-
oids may provide an advantage in achieving hemo-
dynamic stability during the operation owing to its
short half-life, organ-independent elimination, and
convenient titration of efficacy. While it is advan-
tageous over other opioids, it is more expensive
than the other agents.*”?

This trial was designed to compare the effects
of fentanyl and remifentanil on intraoperative he-
modynamic parameters, postoperative recovery,
sevoflurane consumption and the cost of anesthet-
ics, and providing adequate anesthetic depth by
bispectral index (BIS) control in laparoscopic
cholecystectomy operations.

I MATERIAL AND METHODS

This prospective trial included 60 American Soci-
ety for Anesthesiology (ASA) I-1I patients between
18 and 65 years of age, who were scheduled to un-
dergo elective laparoscopic cholecystectomy sur-
gery between June 2010 and October 2010. Konya
University Meram Medical Faculty Ethical Com-
mittee approved the study protocole. Informed
consent in accordance with the Helsinki Declara-
tion was obtained from the patients. Patients with
cardiac, renal, hepatic failure or respiratory disease,
known hypersensitivity to the investigational
drugs, alcohol and drug addicts and those who had
used opioid analgesics within the previous days
were excluded from the trial.

The cases were assigned to two groups with
simple random sampling method, Group F (Fen-
tanyl, n=30) and Group R (Remifentanil, n=30).
Throughout the operation, electrocardiography
(ECG), noninvasive blood pressure (NIBP), pulse
oximeter (SpO,), BIS, and neuromuscular transport
(NMT) monitorization (Drager infinity kappa,
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Drager medical systems inc. Denver, USA) was run
for each patient. The patients were pre-oxygenated
for three minutes using 100% oxygen before in-
duction. The anesthetic induction was initiated by
1-2 mg/kg propofol bolus administration based on
the BIS value followed by 2 pg/kg fentanyl in
Group F patients and 1 pg/kg remifentanil in Group
R patients administered in 60 seconds as iv bolus;
subsequently, 0.5 mg/kg iv atracurium was admin-
istered. After intubation, the patients were con-
nected to the mechanical ventilator (Drager
medical systems inc. Denvers USA) and were ven-
tilated at a flow rate of 4 L/min with 50% oxygen
in-air such that the end-tidal CO, partial pressure
(EtCO,) was 35+5 mmHg. Sevoflurane was initi-
ated at an end-tidal concentration of 1%. In Group
R, 0.25 pg/kg/min remifentanil infusion was con-
tinued. In Group F, an additional 0.5 pg/kg fentanyl
was administered at 30 minutes intervals after the
induction and throughout the rest of the surgery.
Anesthetic depth was assessed by BIS monitoring.
The end-tidal sevoflurane concentration was ad-
justed to achieve a BIS value between 45-55.
Sevoflurane concentration and the changing times
were recorded.

In both groups, patients were administered IV
ondansetron 4 mg and tramadol 1 mg/kg for post-
operative analgesia. After the gallbladder was
removed, administration of sevoflurane and
remifentanil was terminated and the time of anes-
thesia termination was recorded. When the BIS
value was >80 and the train of four (TOF) value was
75%, the patients were extubated and the total
amount of remifentanil and fentanyl were
recorded. The time from the termination of anes-
thesia to spontaneous eye opening was recorded as
the time of eye opening. Upon achieving a Modi-
fied Aldrete Score =8 (Table 1), the patients were
transferred to the post anesthesia care unit (PACU)
and this period was recorded as the PACU transfer
time. In the PACU, when the Modified Aldrete
Score was =9, the pain score was <3 as per the visual
analogue scale (VAS) (Figure 1), and the patient
was hemodynamically stable and had no vomiting
or nausea, he/she was transferred to the ward,
recording this period as the time of transfer from
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TABLE 1: Modified aldrete score.
Score

Level of Awake and oriented 2
consciousness  Arousable with minimal stimulation 1
Score Responsive only to tactile stimulation 0
Physical Able to move all extremities on command 2
activity Some weakness in movement of extremities 1

Unable to voluntarily move extremities 0
Hemodynamic ~ Blood pressure, 15% of baseline MAP value 2
stability Blood pressure 15%—30% of baseline MAP value 1

Blood pressure 30% below baseline MAP value 0
Respiratory Able to breathe deeply 2
stability Tachypnea with good cough 1

Dyspneic with weak cough 0
Oxygen Maintains value 90% on room air 2
saturation Requires supplemental oxygen {nasal prongs) 1
status Saturation, 90% with supplemental oxygen 0

MAP: Mean arterial pressure.

PACU to the ward. The amount of Sevoflurane
used during the operation was calculated using the
formula (C=PxFxTxM/2412xD) described by Dion
[C=the amount of inhaled anesthetic used (mL),
P=Anesthetic Agent Concentration (%), F=Fresh
gas flow (L/min), T=Time (min), M=Molecular
weight (g) and D=Density (g/mL)].1* Mean arterial
pressure (MAP), heart rate (HR) and BIS values
were recorded for baseline and following induc-
tion, at 1 and 5 minutes after the intubation and
every 10 minutes thereafter. PACU admission and
discharge times and the MAP, HR, pain, VAS at the
PACU and the Modified Aldrete Scores for recov-
ery were recorded.

An SPSS program was used for statistical
analyses. The descriptive results were expressed as
meanz+standard deviation. Chi-square test was used

for assessment of gender and ASA score. For all
data, the analysis of compliance with the normal
distribution regarding the groups was done using
the One Sample Kolmogorov-Smirnov test. The
Student’s t Test and Mann Whitney U Test were
used respectively for data that were compliant and
incompliant with the normal distribution, respec-
tively. Two-way analysis of variance was used for
the intra-group comparisons that repeated meas-
urements. Bonferroni corrected paired Student’s t
test was used as the post hoc test when this test was
significant. The level of significance was set at
p<0.05. For the intra-group HR and MAP meas-
urements, the level of significance was set at p<0.01
after the Bonferroni Correction.

I RESULTS

There was no statistically significant difference be-
tween the groups in the demographics and ASA
classifications of the patients, the times of surgery
or the anesthesia type (p>0.05) (Table 2).

Mean arterial pressure measurements revealed
a statistically significant difference between the
groups in the measurements of MAP 1 minute after
the induction (MAPind) (p=0.039), MAP 1 minute
after the intubation (MAPint) (p<0.001), MAP at 5
minutes (MAP5) (p<0.001), MAP at 10 minutes
(MAP10) (p<0.001), MAP at 20 minutes (MAP20)
(p<0.001), MAP at 30 minutes (MAP30) (p=0.006),
and MAP at 40 minutes (MAP40) (p=0.028). The val-
ues were higher in Group F than those in Group R.

For Group F, the intra-group comparison of
the basal mean arterial pressure (MAPbD) values
with the MAP measurements performed at other
time points revealed significant differences for
MAPind (p<0.001), MAPint (p=0.002), MAP5

0 1 2 3 4

6 7 8 9 10

No pain

Severe pain

FIGURE 1: VAS Score.
VAS: Visual analogue scale.
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TABLE 2: Age, weight, height, BMI, surgery and
anesthesia times (mean + SD), gender, ASA.

Group F (n=30) Group R (n=30) p
Age (years) 47.10+£12.94 48.33+14.71 0.732
Weight (kg) 72.13:8.13 704741031 0.490
Height (cm) 164.40+7.43 163.57+7.93 0.676
BMI (kg/m?) 26.69+2.41 26.29+3.01 0.574
Anesthesia Time {min)  50.30+12.78 46.67+11.21 0.247
Surgery Time (min) 39.77+12.74 37.10+10.50 0.380
Gender (K/E) 9/21 6/24 0.371
ASA (I/1) 16/14 11/19 0.194

ASA: American Society of Anesthesiologists; BMI: Body mass index; F: Female;
M: Male; SD: Standard deviation.

(p=0.002), MAP10 (p<0.001), MAP20 (p<0.001),
MAP30 (p=0.001), MAP40 (p=0.004) and PACU
(MAPpa)
(p<0.001) times. As for the intra-group comparison

admission mean arterial pressure

for Group R, a significant difference was detected
between the MAPb and MAPind (p<0.001), MAP-
int (p<0.001), MAPpa (p<0.001), and PACU dis-
charge mean arterial pressure (MAPpd) (p=0.001)
times (Figure 2).

Heart rate measurements revealed a signifi-
cantly higher heart rate at 1 minute after the in-
tubation (HRint) (p=0003) in Group F than in
Group R.

The intra-group comparison of the basal HR
values (HRb) with the HRs measured at other
time poits for both groups showed a significant
difference between the HRb and HRint
(p=0.007); the HRint was higher in Group F than
in Group R. As for Group R, there was a signifi-
cant difference between HRb and PACU admis-
sion HR (HRpa) (p<0.001); the HRpa was higher
(Figure 3).

The comparison of the BIS values between the
groups revealed no significant difference (p>0.05).
The eye opening time and PACU transfer time
were significantly shorter in Group R than in
Group F (Table 3).

The comparison of the Modified Aldrete and
VAS scores between the groups revealed no signif-
icant difference in the PACU admission, PACU dis-
charge Modified Aldrete Score and VAS values
(p>0.05) (Table 4).

130
120
110 -
100 -
90
80

70

60

50 T

MAPh MAPind MAPint MAPS MAP10

MAP20

MAP30 MAP40 MAPpa MAPpd

- F -=-R

FIGURE 2: MAP data.

*p<0.05: compared to Group R
“P<0.01: relative to intra-Group F MAPb
PP<0.01: relative to intra-Group R MAPb

MAP: Mean arterial pressure; MAPb: Basal MAP; MAPind: MAP at induction; MAPint: MAP at intubation; MAP5: MAP at 5 minutes after the intubation; MAP10:
MAP at 10 minutes after the intubation; MAP20: MAP at 20 minutes after the intubation; MAP30: MAP at 30 minutes after the intubation; MAP40: MAP at 40 min-
utes after the intubation; MAPpa: MAP at postanesthesia care unit admission; MAPpd: MAP at discharge from postanesthesia care unit.
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FIGURE 3: HR data

*p=0.003 compared to Group R
“P=0.007 relative to intra-Group F HRb
FP< 0.001 relative to intra-Group R HRb

HR: Hear rate; HRb: Basal HR; Hrind: HR at induction; Hrint: HR at intubation; HR5: HR at 5 minutes after the intubation; HR10: HR at 10 minutes after the in-
tubation; HR20: HR at 20 minutes after the intubation; HR30: HR at 30 minutes after the intubation; HR40: HR at 40 minutes after the intubation; Hrpa: HR at
postanesthesia care unit admission; HRpd: HR at discharce from postanesthesia care unit.

The amount of sevoflurane consumption (ml)
and sevoflurane cost per patient (Turkish Liras, TL)
were higher in Group F than in Group R.

The cost of remifentanil per patient (TL) was
significantly higher than the cost of fentanyl. There
was no significant difference between the groups
in the total anesthetic drug (AD) cost per patient,
and AD cost per patient per minute (TL/min)
(Table 5).

I DISCUSSION

This trial looked at the effects of fentanyl and
remifentanil, agents commonly used in anesthesia
practice, on anesthetic drug cost and the intraop-
erative hemodynamic and the postoperative recov-
ery characteristics of these agents, accompanied by
BIS monitorization. Remifentanil seemed to exhibit
a better perioperative hemodynamic control and a
faster postoperative recovery with a lower sevoflu-
rane consumption and similar total anesthetic drug
cost.

Fentanyl is 75 to 125 times and remifentanil is
250 times more potent than morphine.!! Thus, the
doses of fentanyl and remifentanil were deter-
mined accordingly and while fentanyl was admin-

Turkiye Klinikleri ] Med Sci 2012;32(3)

istered as bolus, infusion was used for remifen-
tanil.!?

Twersky et al. investigated the impact of
remifentanil and fentanyl on the hemodynamic re-
sponses to surgical stress in a multi-center trial in-
volving 2438 patients.'® Following induction and
intubation, lower blood pressures and heart rates
were achieved with remifentanil. The ability to
achieve an appropriate anesthetic depth by dose
titration with the pharmacokinetic and pharma-
codynamic characteristics of remifentanil renders
this agent superior over other opioid drugs.

Ozcan et al. compared the effects of remifen-
tanil and fentanyl on the hemodynamic response
secondary to tracheal intubation.' In the trial, the
first group received 1 pg/kg fentanyl and the sec-
ond group received 1 pg/kg remifentanil. As a re-
sult, 1 pg/kg remifentanil was more effective
hemodynamically in preventing the stress response
secondary to intubation.

In this trial, while the hemodynamic values
were stable in both groups, the hemodynamic re-
sponse to orotracheal intubation and surgical stim-
uli were better suppressed in patients receiving
remifentanil. During the operation, lower blood
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TABLE 3: Eye opening time, PACU transfer time,
PACU ward transfer times (Mean+SD).

Group F (n=30) Group R (n=30) p

Eye Opening Time {min) 12.77+4.09* 9.03+1.84  0.001
PACU Transfer Time (min) 21.33+4.99 17.80+4.06  0.004
PACU Ward Transfer Time (min) ~ 49.87+9.56 45.87+9.45 0.109

PACU: Post-anesthesia care unit; SD: Standard deviation.
*p<0.05 Group F compared to Group R.

TABLE 4: Modified aldrete and VAS scores
(MeanxSD).

Group F (n=30) Group R (n=30) p

VAS (PACU admission) ~ 4.23:1.16 3.93:1.20 0.276
VAS (PACU discharge) 2.83+0.46 2.97+0.49 0.460
Modified Aldrete Score 8.97+0.80 9.20£1.37 0.064
(PACU admission)
Modified Aldrete Score 9.93:0.25 9.97+1.83 0.557
(PACU discharge)

PACU: Post-anesthesia care unit; SD: Standard deviation; VAS: Visual analogue scale.

TABLE 5: The mean total anesthetic drug (AD) use and
cost (mean+SD).

Group F (n=30) Group R (n=30) p

Sevoflurane {mL) 16.45+7.15* 7.18£3.45  0.001
Sevoflurane cost 13.01+5.66" 5.68+2.74  0.001
per patient (TL)

Fentanyl/remifentanil cost 0.79+0.11* 579+1.75  0.001
per patient (TL)

Total AD cost per patient (TL) ~ 13.81+5.69 11.48+£3.59  0.063
AD cost per patient 0.27+0.07 0.24+0.05 0.128

per minute (TL/min)

AD: Anesthetic drug; TL: Turkish lira.
*p<0.05 Group F compared to Group R.

pressure and heart rate values were obtained in the
remifentanil group. In the postoperative group, the
hemodynamic values at PACU admission and dis-
charge were increased in both groups compared to
the intraoperative and basal measurements; this
was more marked in the remifentanil group. The
more marked increase in Group R may be attrib-
uted to the pharmacokinetic characteristics of
remifentanil that is rapidly eliminated right after
anesthesia termination. Cogkun et al. used remifen-
tanil and fentanyl as bolus injection for anesthesia
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induction in combination with propofol infusion
and as infusion for maintenance.' In the remifen-
tanil group, the spontaneous eye opening time, and
extubation time was significantly shorter compared
to the fentanyl group.

In a trial, Anthony et al. reported that the time
of transfer to PACU was shorter in the remifentanil
group relative to the fentanyl group while there
was no difference between the groups in the time
of transfer from PACU to the ward.'® Twersky et
al. compared the post-anesthesia recovery charac-
teristics of remifentanil and fentanyl."”® They ob-
served an early response to verbal stimuli and a
shorter time of transfer to PACU in the remifen-
tanil group.

In this trial, the eye opening time of patients
was shorter in the remifentanil group relative to
the fentanyl group. A faster recovery from anes-
thesia was observed with remifentanil. The time of
transfer from the operating room to PACU was also
shorter in the remifentanil group. There was no
difference in the time of transfer from the PACU to
the ward.

Yildiz et al. compared remifentanil and alfen-
tanil in laparoscopic cholecystectomy operations
they performed using total intravenous anesthesia
(TIVA) and detected that 20% and 50% of the pa-
tients in the alfentanil and remifentanil groups re-
spectively needed analgesic administration in the
PACU and that analgesic requirement occurred
earlier in the remifentanil group."”

In our trial, intraoperative tramadol 1 mg/kg
was administered for postoperative analgesia; this
may account for the lack of a difference between
the groups in the PACU admission VAS values. The
comparison of the VAS scores between the groups
revealed no significant difference between the
groups in PACU admission and discharge values.
In both groups, the mean PACU admission VAS
value was below 5 and the mean PACU discharge
value was below 3. Postoperative pain treatment
should not be considered a disadvantage for
remifentanil, an agent that enables rapid recovery
by rapid elimination provided that the necessary
measures are taken.

Turkiye Klinikleri ] Med Sci 2012;32(3)
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In trials comparing the quality of anesthesia
and costs, anesthesia of equal depth is adminis-
tered, enabling more reliable results to be ob-
tained. BIS enables an objective assessment of the
anesthesia depth by quantitatively measuring the
effect of the anesthetic agent on the central nerv-
ous system.'® Thus, it avoids excessive or inade-
quate anesthetic consumption. The opioids used
as an adjunct in general anesthesia are reported to
have no effect on the BIS. In a trial investigating
the effect of different concentrations of remifen-
tanil on the BIS between the periods with no
painful stimulus below the constant level of
propofol infusion and the intubation period,
remifentanil did not affect the BIS values, how-
ever, it did prevent the BIS increase associated
with laryngoscopy and orotracheal intubation in a
dose dependent manner.'

In our trial, the sevoflurane doses were
titrated by using BIS monitoring to achieve an
equal-depth anesthesia between the groups. Start-
ing from induction, the BIS values were kept at be-
tween 45-55 in both groups. Thus, we could
compare the effect of fentanyl and remifentanil on
sevoflurane consumption by achieving an ade-
quate anesthesia depth in both groups. In our trial,
sevoflurane consumption was significantly de-
creased in the remifentanil group compared to the
fentanyl group.

In a trial investigating sevoflurane consump-
tion accompanied by BIS monitoring, the con-
sumption was 17.16 mL/hour and 22.08 mL/hour
in the remifentanil group and control group re-
spectively.?’ In another trial investigating the ef-
fect of remifentanil on sevoflurane consumption
by entropy monitoring, remifentanil was used at
a dose of 1 pg/kg in the study group; for mainte-
nance, one group was administered 0.1 ug/kg/min
remifentanil while the other received 0.002
mL/kg/min saline infusion and the investigators
administering saline infusion reported a signifi-
cantly lower end-tidal sevoflurane value in the
remifentanil group.”!

Turkiye Klinikleri ] Med Sci 2012;32(3)

Beers et al. compared the cost-effectiveness of
remifentanil and fentanyl and used 3pg/kg fentanyl
in one group and 0.5 pg/kg remifentanil in the
other group for induction, and for the maintenance
of anesthesia; the second group was administered
0.2 pg/kg/min of remifentanil as infusion.?
Sevoflurane consumption was 12 mL in the fen-
tanyl group and 6.7 mL in the remifentanil group.

In our trial, there was a significant difference
between the groups in sevoflurane consumption
and sevoflurane cost per patient. In our hospital,
the cost of 250 mL sevoflurane is 197.97 TL as of
October 2010. The comparison of the opioid costs
revealed that the cost was lower in Group F than in
Group R. This is an expected finding, due to the 30-
fold higher cost of remifentanil compared to fen-
tanyl. In our hospital, 1 ampoule of fentanyl was
purchased (100 pg/2 mL) at 0.450 TL and one vial
of 2 mg remifentanil was purchased at 13.71 TL as
of October 2010, while the anesthetic agent cost
per patient was 13.81+5.69 TL and 11.48+3.59 TL
in Group F and Group R respectively with no sig-
nificant difference detected. Thus, the cost dif-
ference resulting from the low sevoflurane
consumption in the remifentanil group was not re-
flected in the anesthetic drug cost to the same ex-
tent.

In our trial comparing the cost-related and
anesthetic characteristics of sevoflurane-fentanyl
and sevoflurane-remifentanil anesthesia during la-
paroscopy operations, remifentanil was shown to
provide better hemodynamic control, a faster
postoperative recovery and in particular a favor-
able effect on cost by reducing the sevoflurane
consumption. In conclusion, the addition of
remifentanil to sevoflurane can be safely used in
the anesthetic practice for good intraoperative he-
modynamic control and early post-operative re-
covery without resulting in an increase in cost.
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