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Efficacy and tolerability of intravenous
morphine patient-controlled analgesia (PCA)
in women undergoing cesarean delivery
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Abstract

Objectives: The aim of the study was to evaluate analgesic efficacy and tolerability of patient-controlled analgesia
(PCA) with intravenous morphine.

Material and methods: Our observational study included 50 women who underwent a Misgav-Ladach or
modified Misgav-Ladach cesarean section. Automated PCA infusion device (Medima S-PCA Syringe Pump,
Medima, Krakow, Poland) was used for postoperative pain control. Time of morphine administration or initiation
of intravenous patient-controlled analgesia (IV PCA) with morphine was recorded, as well as post-operative pain
at rest assessed by a visual analogue scale (VAS). All patients were followed up for 24 hours after discharge from
the operating room, taking into account patient records, worst pain score at rest, number of IV PCA attempts, and
drug consumption.

Results: Median of total morphine doses used during the postoperative period was 42.9mg (IQR 35.6-48.5), with
median infusion time of 687.0 min. (IQR 5631.0-757.5). Pain severity and total drug consumption improved after the
first 3 hours following cesarean delivery (p<0.01). Mean number of PCA attempts per patient was 33 (IQR: 24-37),
with median of 11 placebo attempts (IQR: 3-27).

Conclusions: Patient-controlled analgesia with morphine is an efficient and acceptable analgesic method in
women undergoing cesarean section.
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Streszczenie

Cel pracy: Celem badania byta ocena skutecznosci leczenia bolu morfing podawang dozylnie metodg PCA oraz
jej toleranciji u pacjentek po cieciach cesarskich.

Materiat i metodyka: Do badania wigczono 50 pacjentek, ktore przeszty ciecie cesarskie sposobem Misgav-
Ladah lub jego modyfikacje. Do pooperacyjnego zwalczania bolu uzyto morfiny podawanej w automatycznej
pompie infuzyjnej (Medima S-PCA Syringe, Medima, Krakdw, Polska). Moment podfaczenia morfiny i.v. w pompie
PCA, czas podazy leku oraz pooperacyjng ocene bolu przy uzyciu wizualnej analogowej skali wzrokowej (VAS) byty
odnotowywane.

Wszystkie pacjentki byty pod obserwacjg przez 24 godziny od zakoriczenia ciecia cesarskiego a w dokumentacji
odnotowywano najwiekszy bol w spoczynku, liczbe prob podazy leku przez pacjentke oraz ogolng ilos¢ podanego
analgetyku.

Wyniki: Mediana catkowitej podanej dawki morfiny w okresie pooperacyjnym wyniosta 42,9mcg (IQR-rozstep
kwartylny — 35,6-48,5), mediana czasu podazy dozylnej wyniost 687,0 min. Nasilenie bolu oraz dawka podanej
morfiny zmniejszyly sie po 3 godzinach od cigcia cesarskiego (p<0,01). Srednia ilo$¢ podanych dawek morfiny
wyniosta 33, natomiast mediana ilosci podari bez leku wyniosta 11.

Whioski: Analgezjia morfing przy uzyciu pompy PCA to skuteczna i dopuszczalna metoda usmierzania bolu
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u pacjentek po cieciach cesarskich.

Stowa kluczowe: analgezja kontrolowana przez pacjenta / PCA / morfina dozylnie

cigcie cesarskie

Introduction

Effective analgesia after cesarean section is critical to allow
for mother-child bonding, early postoperative ambulation and
discharge, resulting in greater patient satisfaction. Use of regional
anesthesia for cesarean section has provided an option for ren-
dering post-operative analgesia with neuraxial opioids. Also, it is
associated with a decline in anesthesia-related maternal mortality
[1].

The most common methods of pain management after ce-
sarean section include continuous epidural or spinal analgesia,
intramuscular subcutaneous and intravenous administration of
opioid analgesics, continuous wound infiltration, ketamine and
non-steroid anti-inflammatory drugs [2].

The use of intravenous patient-controlled analgesia (IV-
PCA) in obstetrics was first described in 1976 and since then has
been widely used [3]. Patient-controlled analgesia (PCA) is a
means for the patient to self-administer analgesics (pain medica-
tions) intravenously by using a computerized pump, which intro-
duces specific doses into an intravenous line. The purpose of PCA
is to improve pain control. Standard PCA uses more frequent but
smaller doses of analgesia, thus providing even levels of medica-
tion within the circulation. Although there are numerous ways of
counteracting post-cesarean section pain, none has been proven
to be significantly superior [4-6].

The aim of our study was to evaluate analgesic efficacy and
tolerability of PCA with intravenously administered morphine.
Our secondary goal was to assess average drug consumption and
cost effectiveness of such treatment.

Material and methods
Study population

A total of 50 women were included in this observational
study. All subjects signed an informed consent. All participants
underwent a routinely performed Misgav-Ladach or modified
Misgav-Ladach cesarean section [7].
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Postoperative care

Time of morphine administration or initiation of IV PCA
with morphine was recorded by the attending nurse or physician.
In the recovery room, post-operative pain at rest was assessed
by a visual analogue scale (VAS). Apart from cardio-respiratory
vital signs, the patients were assessed hourly by ward nurses for
the next 12 hours, then two-hourly for the next 12 hours, on the
following: pain score at rest on VAS, total drug consumption,
nausea, vomiting, pruritus and number of boluses (including pla-
cebo). Naloxone was readily available for administration in the
event patients suffered from respiratory depression (respiratory
rate <8). Nausea and vomiting would be treated with IV metoclo-
pramide at patient’s request. Antihistamines, such as chlorpheni-
ramine, would be prescribed to women who requested treatment
for itching. All patients would be followed up for 24 hours after
discharge from the operating room by a dedicated pain service
team, comprising an anesthetist and a pain nurse. The team would
review patient records, collecting and analyzing data on the worst
pain score at rest, number of IV PCA attempts, and drug con-
sumption.

Automated patient-controlled analgesia infusion device
(Medima S-PCA Syringe Pump, Medima, Krakow, Poland) was
used for postoperative pain control. Parameters were set accord-
ing to the available literature data [8]. Briefly, a loading dose of
3.0mg was administered with boluses of 1.0mg with a 6-minute
lockout time. The subjects were also informed about an option of
clinical bolus of 3.0mg that could be administered by the physi-
cian in case of insufficient pain relief. The maximum dose was
set at 22.0 mg/h.

All data on the post-operative analgesia course were auto-
matically stored by the device and analyzed afterwards. Analge-
sic efficacy was additionally assessed with the VAS form 2, 6 and
12 hours postoperatively.

Statistical analysis

Statistical software package SPSS 20.0 (SPSS Inc., Chicago,
[linois, US) was used for data analyses.

Nr 6/2015



Ginekol Pol. 2015, 86, 453-456

DOI: 10.17772/gp/2403

PRACE ORYGINALNE

potoznictwo

Marta Andziak et al. Efficacy and tolerability of intravenous morphine patient-controlled analgesia (PCA)...

Table |. Patient characteristics.

Parameters

Age, years median (IQR) 31.5(28.8 - 34.0)

Weight, kg median (IQR) 77.3 (77.0 - 88.0)

Height, cm median (IQR) 168.0 (163.8 — 170.3)

GA, weeks median (IQR) 39.0 (37.0 - 39.0)

Parity:  Nulliparous, n (%) 23 (46.0)
Multiparous, n (%) 27 (54.0)

Subsequent cesarean section, n (%) 14 (28.0)

Drainage, n (%) 9(18.0)

Results

Patient characteristics are presented in Table 1.

There was only 1 case of itching, with 4 cases of nausea and
3 of postoperative vomiting.

Median of total morphine doses used in the postoperative
period was 42.9mg (IQR 35.6 —48.5), with median infusion time
of 687.0 minutes (IQR 531.0 — 757.5).

Total morphine consumption measured at 1, 2 and 3 hours
after cesarean section was not significantly different (6.0mg,
7.0mg, and 5.0mg respectively, p>0.05). Morphine consumption
measured 3 hours after cesarean section differed significantly
from consumption measured 4, 6 and 12 hours after the proce-
dure (5.0mg vs. 3.0mg vs. 3.0mg respectively, p<0.01).

A Kruskal-Wallis analysis showed that pain severity as mea-
sured by VAS and total drug consumption improves after the
third hour following cesarean section (p<0.01) (Figures 1 and 2).
Median number of PCA attempts was 33 (IQR: 24 — 37), with
median 11 placebo attempts (IQR: 3 —27).

Discussion

The findings of our study demonstrate that higher morphine
demand is observed within the first 3 hours postoperatively. In-
terestingly, 99% of the patients did not require drugs 12 hours
after surgery.

Several studies showed that intravenous morphine PCA after
cesarean section provides optimal pain control [9-10]. Our study
focused on morphine alone, whereas other studies compared
morphine with other or same-class medications [9-12]. An obser-
vational study of 75 women undergoing elective cesarean section
under epidural anesthesia demonstrated that self-administered in-
travenous morphine offers good pain relief with low incidence of
adverse events. It was also shown that two other opioids provide
similar efficacy and safety [11,12]. One clinical trial involving 42
patients showed that PCA after cesarean delivery is superior to
intramuscularly administered opioids, providing an effective and
safe means of managing post-cesarean pain [13].

In our study, median morphine consumption was 42.9mg
and median infusion time of 687 minutes. An observational study
of 52 women who underwent cesarean delivery with postopera-
tive pain control with intravenous morphine PCA showed similar
results, with mean morphine consumption of 50mg [14].
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Figure 1. Whiskers Box Plot for Visual Analogue Scale (VAS) measured at 2, 6 and
12 hours following cesarean section.
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Figure 2. Whiskers Box Plot for total morphine consumption measured at 1, 2, 3, 4,
6 and 12 hours following cesarean section.

Additionally, these authors suggested that postoperative pain
severity significantly improved during the first 6 hours after sur-
gery. This is consistent with our results showing significant pain
reduction after the first 3 hours following surgery.

The presented data show that incidence of adverse events
such as nausea, vomiting and itching is very low on intravenous
morphine PCA. A prospective, double-blind study of 48 women
randomized to receive intravenous PCA with meptazinol or mor-
phine following elective cesarean section demonstrated similar
results [15].

In our study, optimal pain control was proven by the VAS
analysis, number of PCA attempts, number of additionally re-
quested doses, and overall drug consumption. Our data support
the hypothesis that PCA provides satisfactory analgesia after ce-
sarean section. A previously cited study also showed that mep-
tazinol and morphine delivered via intravenous PCA provide
optimal pain control that can be measured by total drug con-
sumption over a 24h period, pain (visual analogue scores), and
sedation scores [15].
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A randomized, double-blind study comparing a combination
of morphine and alfentanil with morphine alone for PCA after
cesarean section under spinal anesthesia showed that there were
no differences between the groups in terms of PCA usage or VAS
pain scores measured at 2, 4, 6 and 24 hours, what is consistent
with our findings. Similarly to previously published data, the in-
cidence of side-effects in the morphine group in that study was
low [16].

Various authors of recently published data based on a de-
cision-tree model compared treatment with epidural analgesia
(EDA) with PCA (morphine). Effects and costs of treatment were
established, proving EDA to be more effective in terms of pain-
free days but more expensive. The additional cost for each pain-
free day was 5652 Euros [17].

Conclusions

In conclusion, patient-controlled analgesia with morphine
is an efficient, acceptable and cost-effective analgesic method in
women undergoing cesarean section.
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