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AbSTRACT

Current pain treatment guidelines advise against pro-

viding analgesics for postoperative pain using intramus-

cular injections, as this generally provides poor pain

relief. However, this route remains the most prevalent

treatment method. Intravenous or epidural patient-con-

trolled-analgesia methods reduce pain effectively but are

expensive, labor intensive, and available to only a limited

number of patients. We propose administering the anal-

gesics using oral analgesics and have developed a simple

protocol for treating postoperative pain by use of oral mor-

phine. After a variety of orthopedic surgeries, patients

were given “around-the-clock,” oral, immediate-release

morphine. Efficacy of the treatment (pain scores and

adverse effects) was assessed 24 ± 2 hours after surgery.

Data were collected prospectively from 95 patients, who

received an average of 61 ± 30 (SD) mg morphine.

Average pain scores were 2.4/10 (± 1.4) at rest and 4.0/10

(± 1.4) during movement in bed. Nausea and vomiting,

the most common adverse effects, were reported by 22 (23

percent) patients. Naloxone was not administered to any

of the patients. Oral morphine given in the early postoper-

ative time to patients after a variety of orthopedic surgeries

was effective and safe.

Key words: postoperative pain, oral analgesics, oral

morphine, orthopedic surgery

InTRoduCTIon

Pain after orthopedic surgery can be severe.1 In one
study, 40 percent of orthopedic patients reported severe
pain during the first 24 hours after surgery.2 It is widely
accepted that effective analgesia for postoperative pain is
a component of good care,3 as pain relief is a “universal

human right.”4 It is also known that alleviation of pain
facilitates early ambulation and may thus be important in
reducing the incidence of postoperative complications.5

Indeed, prevention and treatment of pain in its acute
phase may even prevent the progression to chronic
pain.6

Management of pain remains a complex issue in
healthcare despite the proliferation of drugs and treat-
ment techniques.7 Surveys continue to indicate that it is
still undertreated.8 In a review of 21 studies published
over the last 40 years, there is no change in the 30 to 70
percent of patients reporting moderate to severe levels of
pain after surgery.9 One possible explanation for this may
be the widespread practice of providing analgesics by
intramuscular administration, on a “patient-demand”
basis.10 This route continues to be the most prevalent
method for providing analgesics postoperatively, despite
contrary recommendations from current treatment guide-
lines.5,11

Intravenous or epidural patient-controlled analgesia or
physician-controlled epidural treatment provides “state-
of-the-art” analgesia but is available to only a limited
number of postoperative patients (10 to 25 percent), even
in major university hospitals.12 The limited availability is
due to such reasons as the high cost of labor and materi-
als, need for intensive and complex monitoring,12 and the
need for major reorganization of medical and nursing
services before these techniques can be widely imple-
mented.

A majority of postoperative patients can achieve ade-
quate analgesia simply, safely, and effectively without the
need for expensive and sophisticated methods. However,
achieving this goal requires finding hospital-wide solu-
tions to problems such as systematic assessment of pain,
provision of analgesics “around-the-clock,” titration of
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analgesics to individual requirements, and combination
of opioid and nonopioid medications.5,11,12 These princi-
ples were applied in a number of studies using intramus-
cular injections to provide the analgesics.12,13

Scores of £ 3/10 represent pain that is “mild” and can
be regarded as the “zone of analgesic success.”14 We
therefore aimed at obtaining such scores for rest- and
movement-related pain in orthopedic surgical patients by
following the currently recommended pain management
practices while providing morphine by the oral rather
than the intramuscular route. 

In this report, we assess the efficacy of providing mor-
phine by the oral route in the early postoperative time-
frame by assessing two clinical outcomes: pain relief and
frequency of morphine-related adverse effects. 

METHodS

Participants and procedure

This was an open, observational, prospective survey
conducted in the Orthopedics Department at the
Rambam University Medical Center in Israel. Data were
collected between August 1999 and March 2000.
Institutional Review Board approval was obtained prior
to initiating treatment and collecting data. Administration
of oral morphine postoperatively was the standard
method of treating postoperative pain in the department
of orthopedics where the survey took place. We present
results obtained from patients for which full documenta-
tion was available in their medical record regarding the
dosage of morphine in the first 24 hours after surgery,
pain at rest and movement, and adverse effects. 

Postoperative analgesic medication 

Patients were prescribed immediate-release morphine
tablets (Morphine Immediate Release [MIR]; Rafa
Laboratories, Israel). Onset of action of MIR is 20 to 30
minutes, and duration of action is four to five hours. With
MIR, peak blood plasma concentration occurs at 1.1
hours; it has a half-life of two to three hours and bioavail-
ability of 20 to 40 percent (per manufacturer’s datasheet).
Dosing was based on patient age rather than on weight.15

We used the recommended parenteral dose to treat post-
operative pain and converted it to the oral dose based on
an equianalgesic ratio of 1:3.5,11,15 The recommended
dose for patients up to the age of 65 years was 15 or 30
mg, six times daily, and for patients over 65 years, 7.5 or
15 mg, six times daily. A “rescue dose” of 7.5 or 15 mg
morphine was available for patients for whom pain relief
was insufficient. The specific dose prescribed to each
patient was determined by the attending surgeon.
Morphine tablets were made available to patients immedi-
ately upon their return from the post-anesthesia recovery

room, where they typically had remained for one to two
hours after surgery. At night, patients were not awakened
from sleep to administer the medication, but it was made
available if required. This regimen was followed until
reported pain levels were sufficiently low to switch over
to nonopioid medication, typically 24 to 72 hours after
surgery.

Patient assessments

Intensity of patient pain was assessed during the first
24 ± 2 hours after surgery. The pain was estimated by
the patient with one of three nurses participating in the
survey by means of a numerical pain scale (0 = “no
pain” to 10 = “unbearable pain”). Patients were asked
to grade current pain at rest, while lying still in bed,
and also when moving the surgically treated limb
(movement-related). Assessments were made inde-
pendently of when the medication was administered.
The rationale for this evaluation procedure was that the
objective of the treatment regimen was to achieve pain
scores £ 3/10 for both rest and movement throughout
the day rather than at a specific time after administra-
tion of the analgesic. 

We also assessed 1) the incidence of adverse effects
related to morphine: nausea and vomiting, dizziness,
sedation, confusion, cessation of treatment due to
adverse effects, and respiratory depression necessitating
treatment by naloxone; 2) the dose of oral morphine
administrated; and 3) the type of surgery and type of
anesthesia. 

Type of surgery was determined by two of the authors
(BP and DNR), who classified all surgical procedures of
patients in the study into five categories (Table 1), based
on the type of tissue involved in the surgery (bone or
soft), type of surgery (emergency or elective), and extent
of surgery (minor or major). Data were pooled by type of
surgery, and an analysis of variance was performed to
determine the overall effectiveness of the oral treatment
with respect to the different types of surgeries.
Additionally, the Tukey-Kramer HSD test was applied to
reveal variant results based on surgery type.

The Student t-test was performed to determine
whether type of anesthesia (general vs. regional) had an
effect on postoperative pain scores.

JMP version 4.01 (SAS Institute, Cary, NC) and Excel
for Windows NT (Microsoft Corp, Redmond, WA) were
used for the statistical analysis. A value of p < .05 was
regarded as statistically significant.

RESulTS

Data were obtained from 95 patients (59 women and
36 men; age range, 19 to 93 years; average ± SD age, 58.8
± 21 years).
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Pain scores

The average pain score at rest was 2.4 ± 1.4. Average
movement-related pain was 4.0 (±SD 1.4) The break-
down of average pain scores according to type of surgery
are listed in Table 1.

Adverse effects

Adverse effects and their prevalence are listed in Table 2.

dosage of oral morphine 

Doses of oral morphine administered during the first
24 hours after surgery are shown in Table 1. The data are
grouped by type of surgery. No significant difference in
consumption of oral morphine was found between the
groups (p = 0.21).

Effect of surgical parameters on pain scores

Type of surgery. When types of surgery were com-
pared to pain scores at rest and during movement, a
trend was found for both rest (p = 0.056) and movement-
related pain (p = 0.057). Further inspection of the data
suggested that one patient, at rest, had an unusually high
pain score, and his data were eliminated. This did not
change the statistical trend (p = 0.075). The trend is prob-
ably due to patients in group four (“Other lesser elective

procedures”) and, to a lesser extent, group three (“Major
elective surgery, e.g., total hip or total knee replace-
ment”), having slightly lower pain scores (Table 1).

Our findings indicate that on the whole, type of sur-
gery is not tightly associated with postoperative pain of
these orthopedic patients. 

Type of anesthesia

Of the 95 patients, 42 (44 percent) were operated on
under general anesthesia, 51 (54 percent) received
regional anesthesia, and two patients received combined
anesthesia. The latter two patients were excluded from
the analysis. Pain scores were not associated with the
type of anesthesia (pain score: rest, not significant [p =
0.4]; movement-related, not significant [p = 0.44]).

dISCuSSIon

The main finding of this survey is that morphine
administered orally during the first 24 hours after surgery
to patients having undergone a variety of orthopedic sur-
gical procedures enabled most to have mild pain at rest.
Movement-related pain, while not reduced to such low
levels, came fairly close. Furthermore, the treatment regi-
men was safe. The medication was effective equally in
patients after general anesthesia or regional anesthesia. 

The motivation for this study was the high incidence
of poor postoperative pain relief among patients in our

Table 1. Types of surgical procedures and number of patients in each category, 

dosage of oral morphine and pain scores for each surgical category

Category Surgical procedure
Number of

patients

Average 

morphine (mg)/

24 hours (± SD)

Range

(mg)

Pain at rest

average (± SD)

Movement-

related pain

average (± SD)

1 Neck of femur fractures 11 46 (± 28.0) 15 – 90 3 (± 1) 4.8 (± 1.4)

2
Other fractures (open or
closed treatments)

22 70 (± 27) 30 – 105 3.0 (± 1.7) 4.0 (± 1.7)

3
Major elective surgery,
e.g., total hip or total
knee replacement

38 60 (± 30) 15 – 120 2.2 (± 1.1) 3.9 (± 1.1)

4
Other lesser elective
procedures

8 71 (± 32) 30 – 120 1.9 (± 1.5) 2.4 (± 1.2)

5
Soft tissue surgery 
with minimal bone
involvement

16 58 (± 28) 15 – 90 2.9 (± 1.6) 4.4 (± 1.5)

Total 95 61 (± 30) 15 – 120 2.4 (± 1.4) 4.0 (± 1.4)
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hospital. It is impractical and unnecessary to provide
treatment with intravenous or epidural patient-controlled
analgesia to many postoperative patients. Oral adminis-
tration of analgesics is the mainstay treatment for chronic
and cancer pain, due to ease of titration, relatively steady
blood levels obtained, convenience to patients and staff,
and low costs in both labor and equipment associated
with their administration. 

Oral administration is generally regarded as unsuitable
during the early postoperative period due to such rea-
sons as postoperative ileus leading to decreased gastroin-
testinal motility and, therefore, poor drug absorption, and
nausea and vomiting that may also limit patients from
oral intake.16 Consequently, it is common practice to pro-
vide oral analgesics only after detecting gastric motility
indicating a return of gastrointestinal functioning.17,18 As
orthopedic surgery does not involve open intra-abdomi-
nal procedures, ileus in the small bowel where morphine
is absorbed, is transient,17 or is not manifest.18 Therefore,
after this type of surgery, opioids can be absorbed early
on in the postoperative period. Nausea and vomiting can
be treated with antiemetics.19 Many patients post-nonab-
dominal surgery can tolerate sips of fluid in the early
period following surgery. If “patients can have soup for
supper and are taking other medications orally, there is
little reason to give their analgesics parenterally.”20

We chose immediate-release morphine tablets for the
following reasons: morphine is the “gold standard” for
treatment of severe pain. The immediate-release form
provides fairly rapid analgesia, as onset of action is 20 to
30 minutes following administration. This is similar to
onset after intramuscular administration. Provision of the
medication “around-the-clock,” with additional doses
when the pain is not sufficiently reduced, enables easy

titration. These are essential features of a 24- to 72-hour
routine to be used for the treatment of acute pain.21

A number of studies have described use of oral anal-
gesia in the early postoperative period in orthopedic
patients, once patients are awake from surgery and are
able to drink: 20 mg of liquid morphine, every four
hours21; 15 mg of liquid morphine, on a patient-con-
trolled basis22; and 20 mg sustained release morphine,
twice daily.13 The principal finding of each of these stud-
ies is that oral morphine given at this early postoperative
stage provides effective analgesia, and that medication
given around the clock was more effective than when
provided on a patient-demand basis. Adverse effects
were similar in both oral and control groups.13,21

The principal differences between those previous
studies and the current one relate to their relatively
small number (n = 39, n = 23, n = 20)13,21,22 of patients.
Ad di tionally, in the other studies, all patients received
regional anesthesia. In this survey, patients divided
almost equally between those who received regional
and general anesthesia. We found that even the latter
patients were able to ingest oral medication a few hours
after surgery. 

Nausea and vomiting composed the principal
adverse event patients experienced in this survey. Our
finding of an incidence of 23 percent is well within the
expected range when morphine is provided by other
routes. Nausea and vomiting were reported by up to 30
percent of patients receiving intrathecal and epidural
opioids23 and by up to 64 percent of patients receiving
morphine by intramuscular injection.24 Up to 25 percent
of patients experience nausea and vomiting within the
first 24 hours after surgery, and this may be even as high
as 70 to 80 percent in high-risk patients, in response to
the anesthesia.19

The most feared adverse event connected to use of
opioids is respiratory depression. None of the patients
we followed required treatment with naloxone. Clearly,
a much larger sample of patients is necessary to provide
a more clinically significant picture regarding the fre-
quency of adverse events in response to oral mor-
phine.25

ConCluSIonS

Our findings support a number of previous studies,
demonstrating that oral morphine administered in the
early postoperative period appears to be simple, effec-
tive, and safe in a variety of orthopedic surgical proce-
dures. 
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Table 2. Incidence of adverse effects 

in patients (n = 95) receiving oral morphine

Adverse effect
Frequency 

n (percent)

None 62 (63.5)

Nausea and vomiting 22 (23)

Dizziness 4 (4.2)

Confusion 7 (7.3)

Sedation 3 (3.1)

Cessation of treatment due to 
adverse effects

6 (6.25)

Use of naloxone 0 (0)
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