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Effect of Intraoperative Continuous L.V. Fentanyl on Tourniquet

Induced Cardiovascular Changes and Postoperative Preemptive Analgesia

in Total Knee Replacements

Jong Won Lee, M.D., Jong Hun Jun, M.D., Young Sun Kim, M.D,,
Mi Ae Cheong, M.D., Jae Chol Shim, M.D., and Kyo Sang Kim, M.D.

Department of Anesthesiology and Pain Medicine, Hanyang University College of Medicine, Seoul, Korea
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Background: It is difficult to treat tourniquet-induced hypertension despite adequate anesthesia, and the mechanism of that
is not known. And it may be possible that intraoperative continuous infusion of opioid induces preemptive analgesia postoperatively.
We investigated the effect of intraoperative continuous i.v. fentanyl on tourniquet induced cardiovascular changes and postoperative

preemptive analgesia in total knee replacements.

Methods: Sixty patients were randomly assigned to two groups; In study group (1.5 pg/kg loading and 0.5 pg/kg/hr continuous
infusion of fentanyl before skin incision and tourniquet inflation) and control group (no treatment). Anesthesia was maintained
with enflurane (1 —2 MAC) and 50% nitrous oxide in oxygen. Arterial pressure and heart rate were compared between two groups.
They received postoperative pain treatment with patient-controlled analgesia (PCA) with fentanyl during the postoperative 48 hours
after total knee replacement. Visual analog scale (VAS) scores at either rest or movement were used to assess pain. Total fentanyl
dose delivered, number of PCA requests, supplemental analgesics, overall satisfaction score and adverse events were evaluated.

Results: There were no significant differences between the two groups on cardiovascular changes by tourniquet induced pain
effect. VAS, PCA delivered dose and PCA demands at movement in the 24 —48 hour decreased in study group compared with
control group (P < 0.05). But there were no significant differences between the two groups on the other time periods except

24 —48 hour’s patient satisfaction and adverse events.

Conclusions: We suggest that intraoperative continuous i.v. fentanyl infusion dose not affect cardiovascular change by tourniquet

induced pain. But it may induce preemptive analgesia postoperatively. (Korean J Pain 2005; 18: 165 —170)

Key Words: intraoperative continuous fentanyl infusion, postoperative preemptive analgesia, tourniquet induced cardiovascular

change.
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Table 1. Demographic Data of Patients

Variables Control (n=30) Study (n=30)
Age (yp) 664 + 64 656 £ 54
Weight (kg) 62.1 = 4 592 £ 7.5
Height (cm) 1514 + 49 152.1 * 5.8
Duration of surgery (min) 228.7 £ 416 221.7 *£ 346

Values are mean T SD or numbers.
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Fig. 1. Blood pressure changes in two groups. There are not signifi-
cant blood pressure changes between two groups over the time
course. BO: before operation, BI: before incision, 30 min: 30 minu-
tes after incision, 60 min: 60 minutes after incision, 90 min: 90
minutes after incision, BTD: before tourniquet deflation, ATD: after
tourniquet deflation, SBP: systolic blood pressure, DBP: diastolic blood
pressure.

120
100
80+

60

Heart rate (rpm)

40

201 —{3 HR-contro!
—- HR-study

0 .
BO B

T T T T T 1
30 min 60 min 90 min BTD ATD

Fig. 2. Heart rate changes in two groups. There are not significant
heart rate changes between two groups over the time course. BO:
before operation, BI: before incision, 30 min: 30 minutes after
incision, 60 min: 60 minutes after incision, 90 min: 90 minutes after
incision, BTD: before tourniquet deflation, ATD: after tourniquet
deflation, HR: heart rate, rpm = rate per minute.
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w3 55 T 0-6, 6-24, 24—48A17 Fk] pcad] 9
® WEA %3 PCA 27F 21 AEA F

] Control

VAS

RR 24 h 48 h

Fig. 3. Visual Analog Scale (VAS) pain scores of the two groups at
rest as a function of time (postoperative hours). Pain scores range
from 0 (no pain) to 100 (worst imaginable pain). RR: recovery room.
*P < 0.05, compared with the control group.

1 Control

24 h 48 h

Fig. 4. Visual Analog Scale (VAS) pain scores of the two groups at
movement as a function of time (postoperative hours). Pain scores
range from O (no pain) to 100 (worst imaginable pain). *P < 0.05,
compared with the control group.
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Table 2. Postoperative Analgesic Requirements

Table 3. Overall Satisfaction Score in Postoperative Interviews

Variables Control (n=30)  Study (n=30) Group Poor Fair Good Very good
Total fentanyl (1%) volume (ml) delivered Control (n=30) 3 b} 16 6
0—6h 104 * 5.0 13.0 * 105 Study (n=30) 2 6 14 8
624 h 15.7 + 11.8 15.0 + 12,6
24—48 h 188 + 135 163 + 147 Values are numbers. There are no statistically significant differences
Number of PCA requests (range) between the two groups.
0—6h 213 £ 82 19.1 £ 99
6—24 h 146 £ 9.7 17.6 + 9.2
24-48 h 153 + 103 7.7 £ 123 Table 4. Adverse Events
Supplemental analgesics (n)
0—6 h 6 5 Variable Control (n=30) Study (n=30)
6—24 h 3 5
24—48 h Hypotension 4 2
Bradycardia 3 2
PCA: patient-controlled analgesia. Values are mean = SD or num- Nausea 5 7
bers. There are no statistically significant differences between the two Vomiting 1 2
groups. Drowsy 3 4
Dyspnea 0 1

7 FoFE Table 28k #Fom £ T 244827k M o
27 AT AEAY %463 + 17.2 ml, 41.6 + 204
mhI} PCA QL FF@6.0 + 12.8%], 39.9 + 154304 A&
ol Wz Haf oju] 1A FAsAThe < 0.05).
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