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Comparison of Intravenous vs. Intramuscular
Morphine for Postoperative Pain Relief on the
Multidisciplinary Care Path Implemented Ward
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ABSTRACT

Objective: To compare the efficacy and side effects of intravenous and intramuscular morphine injection for postoperative pain
relief on the multidisciplinary care path implemented ward and to study the attitude of nurses and doctors in using these two
routes of analgesia.

Methods: We performed a prospective, single-blind, randomized controlled trial in 80 patients undergoing elective gynecologic
surgery. They were randomly allocated into two groups. Group IM received 10 mg morphine intramuscular (IM) injection for
pain prn every 4 hours. Group IV received intravenous (IV) morphine for pain prn every 2 hours. The dose of morphine was
given based on pain score: < 7 gave 1 mg, = 7 gave 2 mg. In the recovery room (RR) both groups received IV morphine until
they felt enough pain relief. We recorded patients’ pain scores at the time discharged from RR, at the time arrival to the ward,
24 and 48 hours postoperation, and the amount of morphine received. We interviewed the patients on their satisfaction for pain
relief. The questionnaire was sent to nurses and doctors working in the ward.

Results: The numbers of patients having pain scores > 4 and > 7 within 48 hours in the IV group and the IM group were not
different (95% and 42.5% vs. 97.5% and 45%, respectively). More than half of them felt no need to ask for analgesic very often
and they received analgesic quite soon. Patients in the IM group had more pain on injection than the IV group (p<0.001). The
time they started to experience pain relief after each dose of analgesic was not different in both groups, but more patients in
the IV group felt much overall pain relief (p=0.005). The IV group had less nausea, vomiting and dizziness than in the IM group
(p=0.002, p<0.001 and p=0.003, respectively). No respiratory depression found in this study. Both groups were satisfied with the
treatments. Nurses found no difference in their convenience for administration of morphine between the 2 routes but doctors felt
that they were called by nurse for the same patient because of inadequate pain relief more often after the IM route than after
the IV route (p=0.007).

Conclusion: There is no difference in postoperative pain relief in 48 hours between giving 2 mg morphine IV prn every 2
hours and 10 mg morphine IM prn every 4 hours in patients undergoing major gynecological operations on the multidisciplinary
care path implemented ward. However, patients in the IV group feel less pain on injection, and less nausea and vomiting,
although both groups give similar satisfaction scores. Nurses give their opinion of no differences in their convenience for
administration of morphine between these two routes. Doctors, however, feel that they are called because of inadequate pain
relief more often in the IM group than in the IV group.
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TABLE 1. Demographic data (values are mean = SD or n (%))

Age (years)

Duration of operation (min)
Morphine used in the OR (mg)
Morphine used in the RR (mg)
Pain score in the RR at time discharge 3.4 + 1.8

Group IM  Group IV p value

(n = 40) (n = 40)
425 +74  402+79 020
111.6 + 34.6 1189 +27.4 0.30
101 +15 11.0+38 017

23+ 1.1 24+09 094
31+£18 046

to the ward

Pain score on arrival to the ward
Number of patients with history of

45+25
17 (42.5%)

47 24 072
14 35.0%) 0.65

previous surgery

M =

intramuscular injection p.rn. q 4 h; IV =

q 2 h; OR = operating room; RR = recovery room.

TABLE 2. The mean recorded pain scores on the ward during 3-12, 13-24,
25-36, and 37-48 hours postoperatively, the interviewed maximum (max),
minimum (min) and average pain scores during 0-24 and 24-48 hours posto-
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peratively (values are mean + SD).

Group IM  Group IV p value
(n=40) (n=40)

Mean recorded pain scores 3-12 h 3.1 +£09 33 +£09 0.42
13-24 h 30+£12 29=+1.1 0.75
25-36 h 28 £08 23 +£1.1 0.043
37-48 h 25+£10 2010 0014

PS max (0-24 h) 62 +22 64=+21 0.68

PS min (0-24 h) 21+£12 25«14 017

PS average (0-24 h) 3815 38=+1.7 0.95

PS max (24-48 h) 42+19 34=+1.6 0.052

PS min (24-48 h) 1513 12=+12 028

PS average (24-48 h) 28 £15 21 +£13 0.03

IM =

intramuscular injection p.r.n. q 4 h; IV =

h; PS = pain scores.
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TABLE 3. The mean recorded pain scores on the ward before and after each

injection (values are mean = SD).

n Group IM n  Group IV

1" dose Before 40 5.8 £2.1 40 56 19
After 40 26+ 1.5 40 28+ 16

2" dose Before 31 50+ 1.5 32 49 + 1.6
After 30 22 +£12 32 22+1.0

3™ dose Before 14 54+ 15 21 45+ 1.0
After 14 1.8 + 0.9 20 2.0+ 1.1

4™ dose Before 2 7.5+ 0.7 5 52+16
After 2 1.5 + 0.7 5 1.8+08

IM = intramuscular injection p.r.n. q 4 h; IV =
q2h
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TABLE 4. The total amount of morphine used on the ward (values are mean +

SD).

Group IM Group IV p value
(n = 40)

21.2 £8.0 5.1 £2.1 <0.001
08 £27 0.1+06 0.14
21.9 £ 9.2 52 +£22 <0.001

(n = 40)
Morphine used on the ward 3-24 h (mg)
Morphine used on the ward 24-48 h (mg)
Morphine used on the ward 3-48 h (mg)

IM = intramuscular injection p.r.n. q 4 h; IV =
q2h
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intravenous injection p.r.n.

intravenous injection p.r.n.
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TABLE 5. Results of patients’ interview (values are n (%)). Rating score 0-3; 0 = no, 1 = little/less, 2 = moderate/equal, much/

more.

10.

11.

12.

M =

Questions
How much pain relief did you feel
after receiving pain medication each time?
How long did it take to get pain relief
after each injection?
As a whole, how much did the pain relieved?

Did you have to ask for pain medication
frequently?

How fast did you get the pain medication
after asking for it?

How much pain on injection did you feel?

How much were you satisfied with the pain
relief in the RR?

How much were you satisfied with the pain
relief on the ward?

How much were you satisfied with the nursing
care of pain relief in the RR?

How much were you satisfied with the nursing
care of pain relief on the ward?

Compare to your expectation before this
operation, how much did you really experience
pain after the surgery?

If you had a previous operation, how much
were you satisfied with the pain relief this
time compared with the previous one?

intramuscular injection p.r.n. q 4 h; IV =

Group
IM (n=40)
IV (n=40)
IM (n=40)
IV (n=40)
IM (n=40)
IV (n=40)
IM (n=40)
IV (n=40)
IM (n=39)
IV (n=40)
IM (n=39)
IV (n=40)
IM (n=38)
IV (n=34)
IM (n=40)
IV (n=40)
IM (n=38)
IV (n=34)
IM (n=40)
IV (n=40)
IM (n=40)
IV (n=40)

M (n=17)
IV (n=13)

0 1 2 3 p value
0 1 (2.5) 22 (55.0) 17 (42.5) 0.86
0 6 (15.0) 13 (32.5) 21 (52.5)
18 (45.0) 5 (125) 14 35.0) 3 (7.5) 0.58
17 (42.5) 11 27.5) 10 (25.0) 2 (5.0)
2 (5.0) 2 (5.0) 21 (52.5) 15 (37.5)  0.005
0 0 14 (35.0) 26 (65.0)
21 (52.5) 6 (15.0) 12 (30.0) 1 (25) 0.67
22 (55.0) 4 (10.0) 9 (22.5) 5 (12.5)
1 (2.6) 2 (5.1 13 (33.3) 23 (59.0)  0.94
2 (5.0) 2 (5.0) 11 27.5) 25 (62.5)
5 (12.8) 23 (59.0) 9 (23.1) 2(5.1)  <0.001
35 (87.5) 4 (10.0) 1 5) 0
0 0 17 (44.7) 21 (55.3)  0.75
0 0 13 (38.2) 21 (61.8)
0 1 2.5) 14 (35.0) 25 (62.5) 023
0 0 11 (27.5) 29 (72.5)
0 0 5(132) 33 (86.8)  1.00
0 0 5(147) 29 (85.3)
0 0 5 (12.5) 35 (87.5) 1.00
0 0 6 (15.0) 34 (85.0)
- 11 (27.5) 13 (32.5) 16 (40.0)  0.016
- 21 (52.5) 11 (27.5) 8 (20.0)
2 2 (11.8) 5(29.4) 10 (58.8) 0.2
= 5 (38.5) 2 (15.4) 6 (46.2)

intravenous injection p.r.n. q 2 h; RR = recovery room.
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TABLE 6. Side effects after analgesics (values are n (%)).
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Side effects Group No Yes pvalue 6490959 52500 T 1M linanuga
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Nausea  IM (n=40) 13 (32.5) 14 (35.0) 12 (30.0) 1 (2.5) 0.002 msenmnatessaas'ly waso
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. . v Yo = Y kY an
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IM = intramuscular injection p.r.n. q 4 h; IV =
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intravenous injection p.r.n. q 2 h.
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