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Perioperative Effects of Different Narcotic Analgesics Used to
Improve Effectiveness of Total Intravenous Anaesthesia
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Objective: We aimed to evaluate the depth of anaesthesia, perioperative haemodynamics, postoperative pain scores, analgesic consump-
tion in patients receiving remifentanil- or alfentanil-based total intravenous anaesthesia for single-level lumbar discectomy.

Methods: Seventy patients undergoing discectomy were enrolled in the study. Patients were intravenously administered an initial bolus
dose of 2 mg kg™ propofol and 10 mcg kg™ alfentanil or 1 mcg kg! remifentanil, followed by 6 mg kg™ h~! propofol and either 1 mcg kg™
min" alfentanil or 0.25 mcg kg™' min™' remifentanil infusion. Bispectral index (BIS) values, mean arterial pressure, heart rate, end-tidal
carbon dioxide and oxygen saturation were recorded. Postoperative pain scores at 0, 30 and 60 min were measured and recorded with
additional opioid requirements.

Results: Postoperative pain scores at 0 and 30 min, total analgesic consumption and requirement for additional analgesics were signifi-
cantly high in the remifentanil group. After the first hour, the pain scores were not significantly different. Mean arterial blood pressure was
significantly low at 45 and 60 min preoperatively in the remifentanil group. In the remifentanil group, heart rate at 15, 30, 45, 60 min
were significantly lower than those in the alfentanil group. BIS values of the two groups were not significantly different at any measure-
ment time point. BIS values of remifentanil group at 30, 45, 60, 90 and 180 min significantly increased compared with those at 15 min.

Conclusion: Alfentanil provided more stable BIS and haemodynamic values preoperatively and less opioid consumption, along with
lower pain scores, during the early postoperative period compared with remifentanil in patients undergoing single-level discectomy.
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Introduction

ingle-level lumbar discectomy is a surgical procedure that is commonly performed to treat disc herniation, which

are unresponsive to medical therapy (1, 2). To rule out the development of neurological deficit resulting from

reversible spinal cord injury, it is important to control the motor functions of patients during the early postopera-
tive period. Therefore, the properties of anaesthetic agents, such as providing rapid recovery and efficient postoperative
analgesia, are important for early mobilization. Despite the varying surgical stimuli, the depth of anaesthesia can be
controlled by the combination of analgesic and hypnotic components of anaesthetic agents using total intravenous an-
aesthesia (TIVA). Stable haemodynamics, rapid recovery, fewer side effects and shorter hospital stay are the cornerstones
in the selection of these anaesthetic agents. Faster recovery and lower postoperative side-effect profile of intravenous
(IV) anaesthetics are advantages over inhalation anaesthetics in patients undergoing lumbar laminectomy or discectomy
(3). Rapid and safe recovery of TIVA was revealed following lumbar discectomy (4, 5).

Remifentanil is an ultra-short acting potent opioid and is administered by constant rate infusion. Alfentanil has an elim-
ination half-life of 8-32 min, which is three times longer than remifentanil. Both of them were previously compared
in the TIVA procedure (6, 7). A dose of 0.1 mcg kg™ min™' remifentanil and 0.5 mcg kg™ min" alfentanil were used,
and both opioids were found to be associated with rapid recovery. However, remifentanil exhibited faster respiratory
recovery and earlier postoperative pain (4). In a study, 0.25 mcg kg™ min™' remifentanil was compared with 1 mcg kg™
min' alfentanil, and it was found that remifentanil had a faster recovery period but adequate postoperative analgesia
(6). However, they did not evaluate their effects on the depth of anaesthesia. Bispectral index (BIS) monitoring was
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not previously compared in patients undergoing lumbar
discectomy.

We aimed to evaluate the depth of anaesthesia, periop-
erative haemodynamics, postoperative pain scores and
analgesic consumption in patients administered remifen-
tanil- or alfentanil-based total intravenous anaesthesia for
single-level discectomy.

Methods

Following the ethics committee approval of the Marmara
University and patients’ written consent, 70 consecutive
American Society of Anesthesiologists (ASA) I-1I patients
of both sexes between the ages of 18 and 60 years undergo-
ing single-level discectomy because of lumbar disc hernia-
tion were enrolled in the study. The exclusion criteria were
patient refusal, history of chronic opioid use, history of
opioid allergy, hypo/hypertension, bradycardia or tachy-
cardia and multilevel discectomy.

Patients were divided into two groups using sealed en-
velopes as alfentanil (Group A, n=35) or remifentanil
(Group R, n=35) on the basis of TIVA. Forty-five min-
utes before the operation, 0.5 mg atropine sulphate and
0.07 mg kg™' midazolam were intramuscularly adminis-
tered as premedication. In the operating room, three-lead
electrocardiogram, non-invasive blood pressure, end-tidal
carbon dioxide, temperature, BIS and peripheral oxygen
saturation of the patients were monitored. Anaesthesia
was induced with propofol 2 mg kg™! and rocuronium 0.6
mg kg! IV, and the patients were intubated. Muscle re-
laxation was monitored with peripheral nerve stimulation
(TOF Watch SX, Organon Ltd Drynam Road Swords,
Co. Dublin, Ireland). For the maintenance of anaesthesia,
propofol was infused at 10 mg kg™' h™' during the first 10
min, 8 mg kg™' h™! during the second 10 min and 6 mg
kg ' h! during the rest of the operation. Patients in Group
A were administered alfentanil 10 mcg kg™ by slow IV
bolus, and infusion was initiated with an initial dose of 1
mcg kg min'. For the patients in Group R, 1 mcg kg™
IV bolus was followed by infusion of 0.25 mcg kg™' min.
Opioid solutions for both bolus doses and infusions were
prepared by the same anaesthesiologist (A.S.). The names
of the solutions were not written on the syringes. The an-
aesthesiologist who administered TIVA and followed up
the patients in the postoperative period was blinded for
the prepared opioid solutions.

Bispectral index values were monitored in both groups
with the use of frontal and temporal electrodes, and pre-
and perioperative values were recorded. Mean arterial
pressure (MAP), heart rate (HR), end-tidal carbon diox-
ide tension (EtCO,) and oxygen saturation (SpO,) were
recorded for all patients at 15-min intervals. When the
modified Aldrete scores of the patients reached 10, they

were allowed to leave the postoperative care unit. Periop-
erative opioid and propofol consumption were recorded at
the end of the operation. Postoperative pain scores of the
patients at 0, 30 and 60 min were measured using a 100-
mm VAS scale and were recorded together with postoper-
ative analgesic requirements. For postoperative analgesia,
1 mg kg™! meperidine was intravenously administered to
all patients. All operations were performed by the same

neurosurgeon.

Statistical analysis

Demographic characteristics of the patients were statis-
tically compared using independent samples t-test and
chi-square test, while time-dependent variables were com-
pared by independent samples t-test and non-parametric
data were analysed using the Mann—Whitney U test. A p
value of <0.05 was considered statistically significant, and
the Tukey—Kramer test was used as the post hoc test. It was
calculated that 32 patients in each group were required to
detect a 30% difference in the postoperative pain scores
with a significance level of 5% and a power of 80%. In-
dependent Samples t test, Mann-Whitney U test and chi

Square test were U,Sed.
Results

Two patients of Group R were excluded from the study.
One was excluded because a different surgeon performed
the surgery. The other patient was excluded because the
type of surgery was changed to instrumentation. Because
of bleeding was more than expected, the duration of sur-
gery was prolonged in one patient of Group A, and thus,
was excluded. Following prone positioning, because of
massive epistaxis, the surgery was postponed. A total of 66
patients were included in the statistical analysis.

There was no significant difference between groups A and
R in terms of the patients” age, body weight, sex, periop-
erative propofol and opioid consumption, duration of an-
aesthesia and surgery (p>0.05) (Table 1).

Postoperative VAS scores at 0 and 30 min were signifi-
cantly higher in the Group R than in Group A (p<0.05).
After the first hour, the VAS scores of Group A were not
significantly different from the values of Group R (Table
2). In Group A, VAS scores at 30 and 60 min significantly
decreased compared with those at 0 min (p<0.05). How-
ever, in Group R, the VAS scores at 30 and 60 min did
not reveal a significant difference compared with those at
0 min. Total analgesic requirement of patients in Group
R was significantly higher than that in Group A (p<0.05).
There was no significant difference between groups A and
R in terms of the time of first analgesic requirement. None
of the patients in Group A required additional analgesic

during the first hour (p<0.05) (Table 3).



In Group R, HR was significantly lower than that in Group
A at 15, 30, 45 and 60 min preoperatively (p<0.05) (Table
4). MAP was significantly low in Group R at 45 and 60 min
(p<0.05) (Table 5).

There was no significant difference in MAD, SpO, and ETCO,
values between the groups. BIS values of the groups were
not significantly different at any measurement time points
(Table 6). In Group R, BIS values at 30, 45, 60 and 90 min
were significantly higher than those at 15 min.

Discussion

This study compared the effectiveness of alfentanil and

remifentanil in patients undergoing single-level lumbar
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discectomy under TIVA. The patients who were adminis-
tered remifentanil-based TIVA were found to have higher
pain scores and more additional analgesic requirement than
those who were administered alfentanil-based TIVA during

the early postoperative period.

In this study, although both of the opioids caused a signif-
icant decrease in MAP and HR, the decrease in HR was
significantly higher in Group R than in Group A during
the first hour of anaesthesia. A similar clinical study on day
case surgeries revealed that the decrease in HR with 0.5
mcg kg™ min™ remifentanil infusion was higher than the
decrease with 2 mcg kg™' min™' alfentanil infusion (7). They

also found no difference in blood pressure values. Hypoten-

ITable 1. Patient demographics, duration of anaesthesia and surgery, preoperative propofol and opioid consumptions

(mean+SD)
Alfentanil (n=33) Remifentanil (n=33) P

Age (year) 40.3+10.5 41.2+8.5 0.702
Weight (kg) 74.0+12.6 74.5:12.0 0.881
Gender (M/F) 17/16 18/15 0.805
Duration of anaesthesia (min) 112.1+28.1 114.7+23.2 0.686
Duration of surgery (min) 91.7+28.4 94.2423.6 0.690
Propofol dose (mg) 967.6£321.2 937.2+284.9 0.686

Alfentanil dose (pg) 6055.5£1989.6

Remifentanil dose (pg) -

1742.7+600.1

Chi-square test/independent samples t-test. M: male; F: female; SD: standard deviation

ITable 2. VAS scores of patients (mm) (mean+SD)

Alfentanil (n=33)

Remifentanil (n=33)

Mean+SD Median (min—max) Mean+SD Median (min—max) P
0 min 1.244.2 0 0-20 27.3+29.7* 20 0-80 0.000
30 min 13.3+14.9 10 0-50 42.0+19.8* 40  0-80 0.000
60 min 10.6£12.0 10 0-40 17.6+24.8 10 090 0.645

Mann—Whitney U test. *p<0.05. VAS: visual analogue scale; SD: standard deviation; min: minimum; max: maximum

ITable 3. Total meperidine consumption, meperidine requirement and first analgesic requirement time (mean+SD)

Alfentanil (n=33)

Remifentanil (n=33)

Mean+SD  Median (min—max) Mean+SD Median (min-max) p
Total analgesic consumption (mg) 20.5+25.5 0 0-60 82.4+19.2* 80 60-130 0.000
First analgesic administration time (min)  18.6+24.0 0 0-60 16.2+17.8 10 0-60 0.955
Additional analgesic requirement (%) 0.0 30.3* 0.000
Additional analgesic dose (mg) 0.0 25.5+8.9* 30 10—40

Chi -square test/independent samples t-test/Mann—Whitney U test. *p<0.05. SD: standard deviation; min: minimum; max: maximum
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ITable 4. Heart rate (beat/min) (mean+SD)

Alfentanil (n=33) Remifentanil (n=33)
Mean+SD Median (min-max) Mean+SD Median (min-max) P

0 min 88.6+18.5 86 58-125 82.0£16.2 83 53-109 0.126
15 min 87.0£15.2 89 56-126 77.2+15.4 80 53-117 0.012
30 min 75.8£12.2 76 53-100 66.0£10.8 66 48-87 0.001
45 min 70.9£10.9 71 50-97 62.6+9.0 65 44-82 0.001
60 min 68.0£10.4 67 50-96 61.5+7.1 62 46-73 0.004
90 min 64.6+11.1 62 48-96 59.6+8.9 60 42-78 0.064
120 min 61.5+9.2 61 47-79 61.5£9.5 64 48-79 1.000
Independent samples t-test. *p<0.05. SD: standard deviation; min: minimum; max: maximum

ITable 5. Mean arterial pressure (mmHg)

Alfentanil (n=33) Remifentanil (n=33)

Mean+SD Median (min-max) Mean+SD Median (min-max) P
0. min 101.2+14.4 102 72-128 95.0+£14.0 95 71-123 0.083
15. min 95.615.3 91 68-134 88.8£18.3 84 56-125 0.108
30. min 84.9+13.2 87 52-114 81.0+14.8 79 60-121 0.262
45. min 84.3£13.1* 83 66-112 77.812.9 74 59-118 0.047
60. min 82.8+13.4* 81 63-114 76.1£11.2 75 55-101 0.033
90. min 84.4£12.7 83 65-109 78.8+10.2 79 59-98 0.072
120. min 88.0+12.6 85 70-113 80.8+13.0 80 63-98 0.136
*p<0.05. Independent Samples ¢ test

sive anaesthesia decreases both the complication risk and the
operation time (8). However, when it also causes bradycardia,

it may result in adverse haemodynamic changes.

Early postoperative pain scores were found to be higher in
patients administered remifentanil. The VAS scores at post-
operative 0 and 30 min were significantly higher in Group R
than in Group A. Moreover, additional analgesic requirement
and total opioid consumption were higher in Group R than
in Group A. This implicates the importance of providing ef-
fective analgesic effect in the early postoperative period. Inef-
fective analgesia will lead to complications, extended recovery
and discharge periods with incremental cost (9, 10). Rapid
degradation of remifentanil may be responsible for the failure
in providing early postoperative analgesia (11).

Ozkése et al. (3) has similarly demonstrated that 45% of
patients administered remifentanil during intravenous anaes-
thesia for lumbar discectomy were found to have moderate
to severe postoperative pain. However, there were no patients
in Group A who had severe pain. Therefore, local infiltration
of bupivacaine was performed to provide additional analgesia
for patients administered remifentanil.

This study differs from other studies because we also mon-
itored BIS values and analysed the effects of the agents
on BIS indexes while comparing two different opioids for
TIVA in patients undergoing lumbar discectomy. It was
reported that the intermediate level of hypnosis was se-
cured at 40—60 index range, and the mentioned level was
appropriate for surgery (12). To provide that range for the
patients included in this study, the propofol doses were
re-adjusted. However, no significant change developed
in total perioperative propofol consumption, duration of
surgery and anaesthesia. A prospective, randomized, con-
trolled, double-blind study conducted with 5228 patients
concluded that perioperative awareness was significant-
ly lower in patients administered TIVA and having BIS
values between 40—60 than the control group where BIS
monitorization was not used (13). Conversely, it was also
reported that BIS monitorization reduced propofol con-
sumption in lumbar discectomy during remifentanil-based
TIVA but was insufficient to supress the response to pain-
ful stimulation and did not influence the risk of awareness

during TIVA (14).



Saragoglu et al. Different Opioids in Total Intravenous Anaesthesia

ITable 6. BIS values of groups

Alfentanil (n=33) Remifentanil (n=33)
Mean+SD Median (min—max) Mean+SD Median (min-max) P

15 min 39.5+7.1 40 25-55 44.8+13.9 45 23-75 0.058
30 min 35.1+9.1 35 19-55 35.9+10.4 32 22-61 0.734
45 min 38.2+9.7 40 18-54 34.8+8.7 32 20-53 0.140
60 min 38.9+8.9 38 23-54 35.7+8.7 35 23-50 0.137
90 min 39.4+11.7 41 0-56 38.849.5 38 26-60 0.846
120 min 38.9+7.4 39 28-52 41.849.5 39 24-57 0.337
Independent samples t-test. BIS: bispectral index. SD: standard deviation; min: minimum; max: maximum

The main limitation of our study was that no test was per-
formed to evaluate perioperative awareness in the postoper-
ative period. Therefore, it could not be determined whether
BIS values significantly changing at 30 min created a clinical
difference or not.

Conclusion

Alfentanil provided a more stable haemodynamic and BIS values
in patients receiving TIVA for single-level discectomy compared
with remifentanil. Furthermore, because alfentanil reduced opi-
oid consumption and pain scores in the early postoperative peri-
od, it may be preferred for TIVA during such surgeries.
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