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Patient-controlled
epidural analgesia after
Caesarean SeCtiOn USING  Warwick D. Ngan Kee ravzc,

. g Kim S. Khaw FRrCA,
meperidine Marlene L. Ma k

Purpose: To determine the effects of the addition of a background infusion to patient-controlled epidural anal-
gesia (PCEA) using meperidine for analgesia after Caesarean section.

Methods: In a randomized, double-blind study, we assigned 40 patients having elective Caesarean section to
receive postoperative analgesia by patient-controlled epidural analgesia (PCEA) using meperidine 5 mg:ml ' with
(group Pi) or without (group Po) a background infusion of 10 mg-hr'. The PCEA settings (20 mg bolus . 10 min
lockout interval, four-hour maximum dose |50 mg) were otherwise identical. We compared pain at rest, pain on
coughing, side effects, number of PCEA demands, drug consumption and patient satisfaction between groups in
the first 24 br after surgery.

Results: Total consumption of mependine was greater in group Pi (median 390 mg) than in group Po (median
240 mg: P = 0.017) and the number of PCEA demands was greater in group Po (median |2) than in group Pi
(median 7.5; P = 0.012). Analgesia, side effects and patient satisfaction was similar between groups.

Conclusion: Addition of a background infusion to PCEA using meperidine after Caesarean section has no clin-
ical benefit.

Objectif : Déterminer aprés la césanenne fes effets de la perfusion continue pour I'analgésie épidurale auto-
controlée (PCEA) a la mépéridine.

Méthodes : Au cours d'une étude aléatoire, en double aveugle, nous avons désigné 40 partunentes program-
mées pour une césanienne non urgente pour une analgésie épidurale auto-controlée avec mépéridine 5 mgmi !
avec (groupe Pi) ou sans (groupe Po) une perfusion continue de 10 mg'h '. Le réglage de la PCEA (dose de
charge 20 mg, intervalle réfractaire |0 min. dose maximale |50 mg aux quatre heures) étaient les mémes. Nous
avons comparé entre les groupes, la douleur au repos, a la toux, les effets secondaires, le nombre de demandes
de PCEA, !'utilisation du morphinique et [a satisfaction de la patiente pendant les premiéres 23 h.

Resultats : LUutiisation totale de mépéridine était plus importante dans le groupe Pi (médiane 390 mg) que dans
le groupe Po (médiane 240 mg : P =0,017) et le nombre de demandes de PCEA étatt plus important dans le
groupe Po (médiane 12) que dans le groupe Pi (médiane 7.5 ; P = 0.012). Lanalgésie, les effets secondaires et
la satisfaction de la patiente étaient identiques entre les groupes.

Conclusion : Apres la césarienne. I'ajout d'une perfusion continue & la PCEA & la mépéridine ne procure pas
d'avantages cliniques.
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ATIENT-CONTROLLED epidural analge-

sia (PCEA) using meperidine is effective for

pain relief after Caesarean section.!™* It has

been found to be superior to patient-con-
trolled intravenous analgesia (PCIA) using meperi-
dine,>* preferred to PCEA using fentanyl,>* and has
fewer side effects than epidural morphine.> However,
the optimum regimen for PCEA meperidine is
unknown. In early reports of PCEA using meperidine
after Caesarean section a background infusion of 10
mg-hr™! was used! but in subsequent reports a bolus-
only technique was used.2* When PCEA with a back-
ground infusion was compared with PCEA alone
using the lipophilic opioids fentanyl and sufentanil,
drug consumption was greater but analgesia was not
better in the groups receiving an infusion.5” However,
there have been no similar studies using meperidine,
an opioid with intermediate lipophilicity. Therefore,
we performed a randomized double blind study to
compare PCEA plus background infusion, with PCEA
alone using meperidine for analgesia after elective
Caesarean section.

Methods

After obtaining approval from the local Clinical Research
Ethics Committee, we studied 40 ASA physical status 1
or 2 women undergoing elective Caesarean section
under epidural anaesthesia. Using data from previous
studies where we used PCEA meperidine after Caesarean
section, we calculated that a sample size of 20 would be
sufficient to detect a 50% difference in 24 hr meperidine
consumption (levels of significance a = 0.05, £ = 0.2).
All patients gave written informed consent and were
instructed in the use of a 100-mm visual analogue scale
(VAS) for the measurement of pain and side effects, and
a patient-controlled analgesia device (Abbott Pain
Management Provider, Abbott Laboratories, North
Chicago, 1L, USA). Patients received 150 mg ranitidine
o the night before and the morning of surgery and 30
ml 0.3 M sodium citrate on arrival in the operating
room. After intravenous preload, the epidural space was
located at the L, ; or L, , vertebral interspace with a 16
gauge Tuohy needle using a loss of resistance technique
with the patient lateral. An epidural catheter was then
threaded 3—4 c¢m into the epidural space and the patient
was turned supine with 15° left lateral tilt. Sensory anaes-
thesia to the T4 dermatome was achieved using lidocaine
2% with adrenaline 1:200,000. All patients received
25-50 mg epidural meperidine, at the anaesthetist’s dis-
cretion, after the block was established, with further
intraoperative analgesia provided, if required, using
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nitrous oxide va facemask or 10 mg increments of keta-
mine #». Hypotension was treated with fluid and boluses
of ephedrine #v according to our standard practice.

On arrival in the postanaesthesia care unit, patients
were randomly assigned, by drawing of shuffled coded
envelopes, to receive either PCEA using meperidine 5
mg-ml™! with a background infusion of 10 mg-hr!
(group Pi) or PCEA alone (group Po). The PCEA set-
tings were otherwise identical between the two groups
(20 mg bolus, 10 min lockout interval, 150 mg four-
hour maximum). The PCEA solutions were prepared
and the device was programmed by an investigator
who was not involved with subsequent patient assess-
ment. For the purposes of blinding, the liquid crystal
display of the PCEA device was covered with an
opaque adhesive label that remained in place for the
duration of the study, but could be removed in the
event of alarms or emergencies.

After transfer to the postnatal ward, patients were
observed by the nursing staff according to our usual pro-
tocol for PCEA, which includes hourly recording of level
of consciousness and respiratory rate. Metoclopramide
10 mg ¢m was prescribed as required for nausea. One of
the investigators or the on-call anaesthetic resident was
available to attend at all imes. Patients were visited by
one of the investigators at 2, 6, and 24 hr after surgery.
At each of these visits, patients were asked to grade their
pain at rest, pain on coughing, nauseca and sleepiness
using the VAS. In addidon, at 24 hr, patients were asked
to grade their satisfacdon with the method of analgesia
according to an 11-point numerical scale (0 = complete-
ly satisfied, 10 = completely unsatisfied). The time of first
PCEA demand, total number of PCEA demands, num-
ber of boluses delivered, total meperidine dose, and the
number of occlusion alarms that occurred were obtained
from the clectronic memory of the PCEA device. The
number of doses of metoclopramide given were obtained
from the drug chart.

Patient characteristics were compared using the
unpaired Student’s t test. Analgesia was assessed by
comparing VAS pain scores at each assessment time and
the aggregated total of the three pain scores for each
patient, at rest and on coughing, using the Mann-
Whitney U test. Parity, intraoperative drug doses, time
to first PCEA demand, total number of PCEA demands
and boluses received, and total dose of meperidine
received were compared using the Mann-Whitney U
test. Side effects during the study period were com-
pared by adding the VAS scores for the three assessment
periods and comparing the aggregated totals using the
Mann-Whitney U test. The number of doses of
antiemetic and the number of occlusions were com-
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pared using Fisher’s Exact test. A value of P < 0.05 was
considered statistically significant.

Results

Thirty-nine patients completed the study. One patient in
group Po was rejected from the study shortly after arrival
in the postnatal ward because of technical problems with
the PCEA device. Inadvertent dural puncture occurred
during insertion of the Tuohy needle in one patient;
repeat insertion was successful but the patient was reject-
ed from the study before randomization and a further
patient was recruited as a replacement. Patient charac-
teristics were similar between groups (Table I).

There was no difference in VAS pain scores at rest
(Figure 1) or on coughing (Figure 2) at any of the
assessment times and no difference in the aggregated
scores (P = 0.14 for pain at rest and P = 0.15 for pain
on coughing). Details of PCEA usage and patient sat-
isfaction are shown in Table II. No patient exceeded
the programmed four-hour limit. Total consumption
of meperidine in 24 hr was greater in group Pi than in
group Po. The number of PCEA demands and PCEA
boluses received was greater in group Po than in
group Pi. The ratio of demands to boluses received
and the time to first PCEA demand were similar in

TABLE 1 Patient Characteristics

Group Pi Group Po P
(n =20) n=19)
Age (yr) 319:59 318+48 0.97
Height (cm) 152+ 6.8 155+ 5.5 0.10
Weight (kg) 65.2 +10.2 67.2+79 0.50
Parity 1(1-1.5) 1(1-1) 0.83
Lidocaine 2%
dose (ml) 17.5 (15-20) 20(17-23.8) 0.07
Intraoperative
meperidine (mg) 25 (25-37.5) 25 (25-25) 0.63

Values are mean + standard deviaton or median (interquartile range).

TABLE II PCEA Usage and Patient Satisfaction

Group Pi
(m=20)

Group Po r
(n=19)

Total consumption of
meperidine in 24 hr (mg) 390 (310-480) 240 (185-395) 0.017
Number of PCEA

boluses received 7.5(3.5-12) 12 (9.3-19.8) 0.019
Number of PCEA

demands 8 (5-13.5) 15 (9.3-27.5) 0.012
Demands: Boluses

received ratio 1.0(1.0-1.2) 1.1(1.0-14) 0.32

Time to first PCEA
demand (min)
Patient satisfaction score

119 (93-186) 0.63
8(7.0-9.0)  0.89

108 (50-220)
8 (6.75-9.3)

Values are median (interquartile range).
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each group. Patient satisfaction scores were high but
similar and the incidence of side effects was low and
similar in each group (Table IIT). No patient required
metoclopramide for nausea and there was only one
instance of an occlusion alarm which occurred in a
patient in group Pi (differences between groups not
significant). No patient required treatment for respira-
tory depression or excessive sedation.
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FIGURE 1 Visual analogue scale pain scores at rest (median and
interquartile range).

There were no differences between groups.
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FIGURE 2 Visual analogue scale pain scores on coughing
(median and interquartile range).

There were no differences between groups.

TABLE III Side Effect Scores

Group Pi Group Po P

0 (0-0) 0.57
60 (16-144)  0.08

Nausea (mm) 0 (0-0)
Sedation (mm) 105 (58-158)

Values are aggregated totals of three scores (median (interquartile
range)).
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Discussion

A number of studies have evaluated the addition of a
background infusion to patient-controlled analgesia
(PCA). For patient-controlled intravenous analgesia
(PCIA), these have had conflicting results; some stud-
ies showed that a background infusion increased drug
consumption without improving analgesia,®? whereas
others showed improved analgesia with similar or
increased drug consumption.!®*2 Thus, the optimum
regimen for PCIA is undetermined.

Evaluations of the addition of a background infu-
sion to PCEA are more limited because PCEA is a rel-
atively new modality. Vercauteren et 2l% compared
PCEA with a background infusion versus PCEA alone
using sufentanil after Caesarean section and found
drug consumption and sedation were greater in
patients receiving a background infusion. Analgesia
was better in patients receiving an infusion at six hours
after surgery but was similar at other times. Side
effects, the quality of sleep, and the number of PCEA
demands were similar between groups. Owen e al”
gave epidural fentanyl after abdominal surgery by con-
tinuous infusion with nurse-administered boluses as
required, PCEA, or PCEA plus infusion and found
that patients in the continuous infusion group had a
greater proportion of time with low oxyhaemoglobin
saturation and patients using PCEA-only used less
drug than other groups; pain scores and sedation were
similar between groups. In our study of epidural
meperidine, we also found that drug consumption was
increased in patients receiving a background infusion,
with no difference in analgesia. However, in contrast
to the findings of Vercauteren et al., we found that
patients receiving PCEA-only made more PCEA
demands than in patients receiving a background infu-
sion. This might reflect our use of an hourly infusion
rate that was a smaller proportion (50%) of the bolus
dose than in the previous study where the hourly rate
was 80% of the bolus dose. We found no difference in
patient sedation between groups which was similar to
the findings of Owen et al.

We attempted to achieve double-blinding by not
telling patients the group to which they were assigned
and by covering the liquid crystal display of the PCEA
device. However, although the PCEA device has a quiet
mechanism, some patients may have been aware of the
infusion running. Vercauteren ¢z al. achieved blinding by
using a separate infusion device to deliver saline or drug,.
However, this effectively increased the dilution of drug
for patients receiving saline which influences the efficacy
of epidural sufentanil.!® In addition, epidural saline itself
may have segmental sensory effects in non-pregnant
patients.’* We have also noted this in our own study of
pregnant patients (unpublished data).
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Meperidine is a suitable opioid for PCEA. A single
bolus of epidural meperidine has a relatively short dura-
tion of action, unlike epidural morphine.!® When PCEA
meperidine was compared with a single dose of 3 mg
epidural morphine after Caesarcan section, side effects
were lower with meperidine. In that study, analgesia
from epidural morphine was superior to that of PCEA
meperidine. However, a relatively high concentration of
meperidine (10 mg-ml™) was used which is less effec-
tive than more dilute solutions.!¢ Unlike epidural mor-
phine, epidural meperidine has not been associated with
delayed respiratory depression. Meperidine has inter-
mediate lipophilicity (octanol:buffer partition coeffi-
cient 38.8 compared with morphine 1.42, fentanyl 813,
and sufentanil 1778).17 Previous studies of epidural
meperidine have consistently shown better analgesia
with lower drug consumption and lower plasma con-
centrations of meperidine compared with intramuscular
or intravenous meperidine.>18!? In contrast, there is
controversy whether epidural administration of more
lipophilic opioids has advantages over intravenous
administration.2%?? In addition, comparative studies
showed that meperidine had advantages over fentanyl
for PCEA after Caesarean section.3*

Meperidine, in common with other phenylpiperi-
dine derivatives has local anaesthetic properties.
Unlike fentanyl, this is seen at concentrations in which
meperidine is given for analgesia.?? Although meperi-
dine has been used as the sole agent for spinal anaes-
thesia for Caesarean section,?4 it is unclear whether its
local anaesthetic properties contribute to analgesia
when it is given epidurally.

We reported previously the use of a disposable device
for PCEA using meperidine after Caesarean section.?®
Because the device used delivered boluses of small vol-
ume, occlusion of the epidural catheter was an occasion-
al problem. In the present study, we expected that
occlusions might be less common with the use of a back-
ground infusion but found a similar low incidence in
both groups. However, we used catheters with a rela-
dvely large diameter and it is possible that occlusions
might more frequent with finer catheters.

In summary, we found that the addition of a back-
ground infusion to PCEA using meperidine after
Caesarean section was of no clinical benefit. A back-
ground infusion increased drug consumption without
improving analgesia. Side effects and patient satisfac-
tion were similar.
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