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The Comparison of Characteristics in Emergence between
Inhalational Anesthesia Using Isoflurane and Total Intravenous
Anesthesia Using Propofol and Ketamine

Bo Ryoung Lee, M.D., Soo Won Oh, M.D., and Yong Hun Jung, M.D.

Department of Anesthesiology, College of Medicine, Chung Ang University, Seoul, Korea

Background: Total intravenous anesthesia (TIVA) is one of the anesthetic techniques that needs no
inhalational agent but only an intravenous agent for induction and maintenance of anesthesia. Among
drugs used in TIVA, propofol is the most popular agent. Rapid emergence and antiemetic characteristics
of propofol are well known advantages but a dose dependent cardiovascular depressant effect is one of
the disadvantages of this drug. Otherwise, ketamine, a dissociative agent, has been restricted in its use
because of bad dreams, delirium and delayed emergence even though it has profound analgesic
characteristics. However, ketamine has a stimulatory effect on the cardiovascular system, so it can raise
blood pressure and pulse rate and in the case of TIVA, these properties can be advantageous when used
with propofol. This study was aimed to decide whether TIVA using propofol and ketamine would have
more stable vital signs during anesthesia and more rapid and smoother emergence in comparison with
inhalational anesthesia using isoflurane. Methods: Thirty two patients scheduled for elective general
anesthesia were randomly allocated into two groups; I (inhalational anesthesia using isoflurane) group
and PK (TIVA using propofol and ketamine) group. I group was controlled with isoflurane 1-1.5 vol%
and the PK group was controlled with propofol 3-12 mg/kg/hr and ketamine 0.5-1.0 mg/kg/hr.
Arriving at the recovery room, a single observer recorded the time to spontaneous movement, responses
to painful pinch and verbal command, and orientation to age, name, place, date and time. At 5, 10,
and 30 minutes after anesthesia, a PARS (postanesthesia recovery score), count-down test, and VAS
(visual analogue scale) were checked. Postoperative events were checked in the recovery room and 24
hours lator.

Results: There was no significant difference in demographic data or characteristics of operation.
Compared with the I group, the PK group had significantly rapid orientation responses on place, date
and time. Restoration in the count-down test was more rapid in the PK group after 10 minutes in the
recovery room. The VAS was lower in the PK group after 30 minutes in the recovery room.
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Conclusions:
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TIVA using propofol and ketamine has a more rapid emergence than inhalational

anesthesia using isoflurane and better postoperative analgesic effect without respiratory depression.

(Korean J Anesthesiol 2002; 43: 294~ 300)
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Table 1. Comparisons of Two Groups (mean * SD)

Parameters (min)/Group PK-group I-group
Duration of anesthesia 85.0 £ 439 109.56 + 32.2
Time to extubation 4.7 + 3.8 6.6 £+ 7.2
Time to spontaneous movement 5.6 + 47 75 + 58
Response to painful pinch 6.6 + 49 85 £ 6.0
Response to verbal command 83 + 43 12.1 £+ 6.8
Orientation to
Age (or birth day) 104 + 4.1 145 + 8.7
Name 102 £ 4.0 14.8 + 84
Where the patient 10.6 £+ 4.1* 158 £+ 89
Date & time 10.8 £ 3.9% 16.5 £ 94

PK-group: propofol ketamine group, I-group: isoflurane group. *P < 0.05.

Table 2. PARS, Count-down Test, and VAS (mean *+ SD)

Time after anesthesia PARS Count-down test VAS
5 mi PK-group 8.81 + 0.91 0.38 + 0.81 41.88 + 28.69
min
I-group 8.38 + 0.89 0.06 + 0.25 62.81 £ 32.50
10 min PK-group 9.63 + 0.72 1.63* £ 0.62 47.5 £ 31.20
I-group 9.56 + 0.81 0.63 + 0.89 59.06 £ 32.62
30 mi PK-group 10 £ 0.00 2 + 0.00 34.69% + 27.72
min
I-group 10 + 0.00 1.94 + 0.25 56.56 = 31.08

PARS: postanesthesia recovery score, VAS: visual analogue scale, PK-group: propofol ketamine group, I-group: isoflurane

group. *P < 0.05.
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Table 3. Postoperative Event in the Recovery Room
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Appendix A. PARS (postanesthesia recovery score)

PK-group I-group
Exessive secretion 6 1
Breath-holding 4 4
Coughing 1 1
Dizziness 4 5
Emergence delirium 0 0
Agitation 1 0
Happiness 1 0
Restlessness 0 0

PK-group: propofol ketamine group, I-group: isoflurane
group.

Table 4. The Event after Postoperation 24 hrs

I-group PK-group

Dizziness 3 5
Restlessness 0 1
Periop. awareness 0 0
Satisfaction Very good 1 1
Good 12 15
Moderate 3 0
Nausea/Vomiting 1/1 2/0

PK-group: propofol ketamine group, I-group: isoflurane
group.
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