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(THA), cesarean section, or transurethral resection of 
the prostate [1–4]. Murphy et al. [1] reported that 0.1 mg 
of intrathecal morphine provided the best balance 
between analgesic effi cacy and side-effect profi le in 
older patients (older than 65 years) undergoing THA.

On the other hand, Sakai et al. [3] reported the effec-
tiveness of minidose (0.05 mg) intrathecal morphine for 
patients undergoing transurethral resection of the pros-
tate. We evaluated whether minidose (0.05 mg) intra-
thecal morphine could provide effective postoperative 
analgesia in seniors (age, 85 or more) undergoing bipolar 
hip prosthesis under spinal anesthesia.

Patients and methods

With the approval of the Institutional Human Ethics 
Committee and written informed consent from each 
patient, we studied 20 patients aged 85 years or more, 
of American Society of Anesthesiologists physical status 
I–III, who were scheduled for bipolar hip prosthesis 
under spinal anesthesia. They were allocated to one of 
two groups according to a computer-generated table 
of random numbers. Excluded were patients who had 
cognitive dysfunction, dementia, a history of allergy to 
any nonsteroidal anti-infl ammatory drugs (NSAIDs) or 
opioids, coagulopathy, renal dysfunction, or peptic ulcer 
disease. Spinal anesthesia was achieved at the L3–4 
interspace with a 25-gauge Quincke needle, using 0.5% 
isobaric bupivacaine, 2.8 ml. Group A (n = 10) received 
no intrathecal morphine. Group B (n = 10) received 
intrathecal morphine 0.05 mg (preservative free) in 
combination with bupivacaine. An anesthesiologist pre-
pared the drugs, and another anesthesiologist, who was 
blinded to the group assignment, conducted the anes-
thesia. Prophylactic oxygen therapy was given with a 
nasal cannula (2 l·min−1) in all patients throughout the 
study. The level of sensory block was determined by 
pinprick. The operation was started about 30 min after 
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Purpose. It is known that an optimal dose of intrathecal 
morphine for analgesia after total hip arthroplasty in older 
patients is 0.1 mg. On the other hand, minidose intrathecal 
morphine (0.05 mg) is useful for analgesia after the transure-
thral resection of the prostate in elderly patients. We evalu-
ated the postoperative analgesic effect of minidose intrathecal 
morphine after bipolar hip prosthesis in seniors (age 85 years 
or more) undergoing spinal anesthesia.
Methods. Twenty seniors undergoing bipolar hip prosthesis 
under spinal anesthesia were randomly allocated to one of two 
groups. Group A (n = 10) received intrathecal injection of 
0.5% isobaric bupivacaine, 2.8 ml, and group B (n = 10) 
received intrathecal injection of 0.5% isobaric bupivacaine, 
2.8 ml, plus morphine, 0.05 mg. Pain, nausea, and itching were 
evaluated using a numerical rating scale, ranging from 0 to 10, 
at 0, 4, 8, 12, and 24 h after the operation.
Results. The values on the numerical rating scale for pain in 
group B were signifi cantly lower than those in group A at 4, 
8, and 12 h after the operation. There were no signifi cant dif-
ferences between the groups in the values on the numerical 
rating scale for nausea or itching throughout the time course 
of the study. No patient in either group showed hypoxemia or 
respiratory depression throughout the time course.
Conclusion. The results show that minidose intrathecal mor-
phine provides a good analgesic effect without side effects, 
and it would be an effective and safe procedure for bipolar 
hip prosthesis in seniors.
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Introduction

Intrathecal morphine provides good postoperative pain 
relief in patients undergoing total hip arthroplasty 
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spinal block. Noninvasive blood pressure, percutaneous 
oxygen saturation (SpO2

), respiratory rate, electrocar-
diograph, and heart rate were monitored continuously 
throughout the study.

All patients were instructed to express the intensity 
of postoperative pain at rest, and the intensity of pruri-
tus and nausea, with a numerical rating scale (NRS) that 
ranged from 0 to 10 (0 being no pain, and 10 being the 
worst pain imaginable) at 0, 4, 8, 12, and 24 h after the 
operation. Pain and adverse effects were treated only 
when requested by patients. Postoperative pain was 
treated with a 25-mg diclofenac suppository. The pro-
tocols to treat patients’ symptoms included metoclo-
pramide, 10 mg i.v. for nausea, and promethazine 
hydrochloride, 20 mg i.m. for pruritus. The use of these 
additional medications was recorded. Hypotension (a 
greater than 25% decrease from the preoperative base-
line mean blood pressure value), hypoxemia (SpO2

 < 
90%), and respiratory depression (respiratory rate < 10 
breaths·min−1) were also evaluated at 0, 4, 8, 12 and 24 h 
after the operation. The assessments and treatments 
were carried out by nurses blinded to the group 
allocation.

Data were analyzed using the Mann-Whitney U-test. 
Adverse effects and treatments were compared with the 
χ2 test. Values for results were expressed as means ± 
SD, and P < 0.05 was considered signifi cant.

Results

The demographic and intraoperative data were similar 
in the two groups (Table 1). There was no signifi cant 
difference in the spinal anesthesia level between the two 
groups. No patient experienced respiratory depression 
or hypoxemia during the 24 h after the operation. The 
NRS values for pain are presented in Fig. 1. The NRS 
values in group B were signifi cantly lower than those in 
group A at 4, 8, and 12 h after the operation (P < 0.05). 
There were no signifi cant differences in the numbers of 
pain-free patients between groups A and B. The inter-
val from the end of the operation to the fi rst use of 
supplemental analgesic was signifi cantly longer in group 

B than in group A (P < 0.05), and the number of patients 
who required treatment of pain was signifi cantly lower 
in group B than in group A (P < 0.05; Table 2).

There were no signifi cant differences between the 
groups in values on the NRS for nausea and pruritus.

Discussion

The results of the present study show that minidose 
(0.05 mg) intrathecal morphine provides good postop-
erative analgesia without side effects in seniors under-
going bipolar hip prosthesis.

Insuffi cient postoperative pain relief can cause post-
operative cognitive dysfunction, including delirium, 
especially in senile patients [5].

Murphy et al. [1] reported that the optimal dose of 
intrathecal morphine was not 0.05 mg but 0.1 mg in 
older patients (mean age, 75 years) undergoing total hip 
arthroplasty (THA). In the present study, 0.05 mg of 
intrathecal morphine was effective in seniors undergo-
ing bipolar hip prosthesis. The reason for the effective-
ness of minidose morphine in the present study can be 
explained as follows.

Table 1. Characteristics of patients in group A and group B

Group A (n = 10) Group B (n = 10)

Age (years) 88 ± 4 88 ± 3
Sex (M/F) 1/9 2/8
Height (cm) 145 ± 7 150 ± 10
Weight (kg) 41 ± 7 45 ± 11
Duration of surgery (min) 57 ± 9 53 ± 10
Peak level of sensory block T4–10 T4–10

Group A, without intrathecal morphine; group B, with intrathecal morphine 0.05 mg
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Fig. 1. Individual values on the numerical rating scale for pain 
are shown in the bupivacaine group (gray bars) and the bupi-
vacaine-plus-morphine group (dotted bars). Values are 
expressed as medians (middle lines in the bars) with 25th–75th 
percentiles. Capped lines indicate 10th–90th percentiles of the 
data. Asterisks indicate P < 0.05 compared to the bupivacaine 
group, using the Mann-Whitney U-test. T0, 0 h after opera-
tion; T4, 4 h after operation; T8, 8 h after operation; T12, 12 h 
after operation; T24, 24 h after operation
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First, bipolar hip prosthesis is less invasive than THA. 
Thus, a lower dose of morphine was enough in the 
present study as compared to the dose used in the above 
study by Murphy et al.

Second, it would not be likely that older patients 
would require lower doses of morphine. It has been 
reported that the dose requirements for drugs, including 
morphine, decreased with increasing age [6–8]. Baillie 
et al. [6] reported that oral doses of morphine produced 
higher plasma concentrations in elderly volunteers 
(mean age, 74 years) than in young volunteers (mean 
age, 27 years), because fi rst-pass metabolism and clear-
ance in the elderly group had decreased. Owen et al. [7] 
reported that the peripheral compartment concentra-
tion of morphine was higher in older subjects than in 
younger subjects after intravenous administration. In 
the present study, although morphine was administered 
intrathecally, the plasma concentrations of morphine 
may have been similar to those in the study by Murphy 
et al. [1]. It has been demonstrated that a synergistic 
analgesic effect results from the simultaneous stimula-
tion of spinal and supraspinal opioid receptors [9–11]; 
however, this effect has not been shown in humans. A 
supraspinal effect of an intrathecal opioid requires sys-
temic absorption. Thus, the analgesic effect of a lower 
dose of intrathecal morphine in seniors may be due to 
the decrease in its metabolism and clearance.

Intrathecal morphine is associated with adverse 
effects, including respiratory depression, pruritus, and 
nausea [1–4,12–14]. Palmer et al. [15] reported the dis-
advantageous effects of an increased dose of intrathecal 
morphine. In the present study, we observed one case 
of nausea and two cases of pruritus with 0.05 mg of 
intrathecal morphine, and the incidence of nausea or 
pruritus was not signifi cantly different between our two 
groups. SpO2

 and respiratory rate were observed in all 
patients throughout the fi rst 24 h postoperatively for 

detecting delayed respiratory depression due to intra-
thecal morphine.

Most elderly patients have some kind of underlying 
disease, and so it is necessary to observe elderly patients 
carefully in the postoperative period. In the present 
study, we monitored ECG, SpO2

, and respiratory rate 
for all patients postoperatively to observe them 
carefully.

However, prophylactic oxygen therapy is contro-
versial postoperatively, because it may blind the 
delayed respiratory depression caused by intrathecal 
morphine.

It is not known whether 0.05 mg of intrathecal mor-
phine is the optimal dose for seniors undergoing bipolar 
hip prosthesis, but the dose-dependent effect would not 
need to be evaluated because it has been reported that 
0.1 mg of intrathecal morphine showed good analgesic 
results after THA [3]. Although we found no disadvan-
tageous effects, further study is needed to clarify the 
safety of intrathecal morphine for seniors.

We conclude that minidose intrathecal morphine 
(0.05 mg) provides good postoperative analgesia without 
side effects, and would be an effective analgesic proce-
dure for seniors undergoing bipolar hip prosthesis.
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