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Intravenous Patient-Controlled Analgesia with Nalbuphine: Could be an Alternative to
Epidural Patient-Controlled Analgesia with Morphine-Bupivacaine for
Pain Relief after Cesarean Delivery?

Jong Seok Lee, M.D., Youn Woo Lee, M.D., Duck Mi Yoon, M.D.
Yong Taek Nam M.D. and Keun He Somg, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Patient-controlled analgesia(PCA) is a safe and effective technique for providing posto-
perative pain relief. Studies that compare epidural vs intravenous routes of opiate administration show
conflicting results. We designed a prospective, randomized, controlled study to evaluate the safety and
efficacy of epidural(EPI-PCA) morphine-bupivacaine versus intravenous (IV-PCA) nalbuphine when
administered with a PCA system.

Methods: Forty healthy women were randomly assigned to receive an epidural bolus of morphine
3 mg and 0.5% bupivacaine 10 ml, followed by a EPI-PCA with 0.01% morphine and 0.143% bupiva-
cane (basal infusion 1 ml/hr, bolus 1 ml, lock-out interval 30 min) or intravenous bolus of nalbuphine
0.1 mg/kg followed by a IV-PCA with nalbuphine(basal infusion 1 mg/hr, bolus 1 mg/lml, lock-out
interval 20 min) for pain relief after cesarean delivery. This study was conducted for 2 days after cesarean
section to compare the analgesic efficacy, side effects, patient satisfaction either as EPI-PCA or as
IV-PCA.

Results: EPI-PCA group had significant lower visual analog pain scale(VAS) at immediate postop-
erative period, whereas no significant difference was observed when pain was assessed at other time
sequence. Urinary retention and pruritus were more frequent with EPI-PCA group, although the incidence
of other side effects were the same.

Conclusions: Although EPI-PCA with morphine-bupivacaine was of significantly lower VAS at
immediate postoperative period, IV-PCA with nalbuphine is a safe and effective alternative to EPI-PCA
with morphine-bupivacaine for providing pain relief after cesarean delivery. Further studies about IV-PCA
with nalbuphine are needed to control the immediate postoperative pain and to further improve effective
pain management.

Key Words: Analgesia, patient-controlled(PCA): epidural; intravenous. Analgesics: morphine; nalbu-
phine. Anesthetics, Local: bupivacaine. Pain: postoperative
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Fig. 1. Visual analog scale(VAS) of patients at different
times after operation. Values are mean = SEM.
T1, 1 hr after operation; T2, 6 hr after operation;
T3, 7 AM of postoperative day 1; T4, 6 PM POD
1, T5, 7 AM POD 2. EPl-rest, EPI-PCA group
at rest; EPI—cough, EPI-PCA group at coughing;
IV-rest, IV-PCA group at rest; IV- cough, IV-
PCA group at coughing. *P<0.05, significantly
different from IV-rest, 1P<0.05, significantly
different from IV-cough.
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Fig. 2. Epidural morphine infusion rates per hour at the
five measurement times. Values are mean =
SEM. *P<0.05, significantly different from TS.
**P<0.05, significantly different from T4 & T5.
T1, T2, T3, T4 and T5 are same as in figure 1.
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Fig. 3. Intravenous nalbuphine infusion rates per hour at
the five measurement times. Values are means =+
SEM. *P<0.05, significantly different from T4 &
T5; **P<0.05, significantly different from T1,T4
& T5. T1, T2, T3, T4 and T5 are same as in
figure 1.
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Fig. 4. Postoperative PCA demands per hour at the five
measurement times. Values are mean = SEM.
T1, T2, T3, T4 and T5 are same as in Fig. 1.
*P<0.05, significantly different from EPI-PCA at
T3.

Table 1. Incidence of Side Effects

EPI-PCA IV-PCA
Hypotension 0 0
Respiratory 0 0
depression
Nausea 0 1(5%)
Pruritus 14(70%)* 1(5%)
Urinary retention 7(35%)* 1(5%)

*P<0.05 vs IV-PCA group
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