
Introduction

Total hip replacement is a common surgical
procedure that aims to relieve joint pain, increase
mobility and improve quality in life of patients
with degenerative disease of the hip joint or,
more acutely, in a share of patients with proximal
femoral fracture1. 

Evidence supports the concept that there is a
relationship between the immediate functional
outcome following major orthopedic surgery
and the quality of the postoperative anal-
gesia2,3. Postoperative analgesia for hip re-
placement presents a challenge, as patients are
typically elderly and may have significant co-
morbid conditions: hypertension, ischaemic
heart disease, renal dysfunction, obstructive
pulmonary disease, vascular diseases, diabetes
mellitus and obesity, all of which can adverse-
ly affect patient management in the peri-opera-
tive period. It is therefore important to choose
an effective analgesic regimen with minimal
side-effects to allow timely mobility, optimal
functional recovery and to decrease postopera-
tive morbidity and mortality. Intrathecal (IT)
opioid analgesia is a popular method in the
treatment of postoperative and labor pain. To
obtain pain relief during labor, more lipophilic
drugs, such as sufentanil or fentanyl, are ad-
ministered and their onset and duration of ac-
tion are well documented4-6. Whereas, IT mor-
phine is more frequently used for postoperative
analgesia, providing excellent and long-lasting
analgesia after different types of surgical pro-
cedures7-9.
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Abstract. – Purpose: Intrathecal morphine
and psoas compartment block represent two ac-
cepted techniques to provide postoperative
analgesia after hip arthroplasty. We designed a
prospective, randomized, single-blinded study
to compare these two techniques.

Methods: Forty patients scheduled for prima-
ry hip arthroplasty under general anesthesia
were randomized to receive either an intrathecal
administration of 0.1 mg morphine, 0.015 mg
fentanyl and 15 mg hyperbaric bupivacaine
(Group I, n = 20) or a psoas compartment block
with ropivacaine 0.475% 25 mL (Group II, n = 20).
Pain scores, morphine consumption, associated
side-effects were assessed for 48 hr postopera-
tively. In addition, patient’s satisfaction and ac-
ceptance of the postoperative analgesic tech-
nique were also recorded. 

Results: During the first 24 hr, pain scores (12
± 27 vs 24 ± 25 at H+12, 12 ± 46 vs 20 ± 26 mm at
H+24, 16 ± 19 vs 20 ± 29 mm at H+36) and tra-
madol consumption (30 ± 70 vs 210 ± 400 mg at
H+12, 180 ± 120 vs 320 ± 100 mg at H+24) were
slightly lower in Group I than in Group II, but
there were no statistically significant differ-
ences. Itching was the most frequent side-effect
occurring in 45% of cases in Group I vs 10% in
Group II (P < 0.05). No major complication oc-
curred. There was no difference in satisfaction
scores between the two groups. 

Conclusion: Intrathecal administration of a
combination of morphine, fentanyl and bupiva-
caine and single-shot psoas compartment block
both provide very good postoperative analgesia
after primary hip arthroplasty.
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In this regard, intrathecal administration of
morphine has been shown to provide adequate
pain control after hip arthroplasty10,11. Actually,
previous studies demonstrated that the dose of in-
trathecal morphine providing optimum postoper-
ative pain relief with minimal side effects ranges
from 0.1 to 0.2 mg12,13.

The psoas compartment block, a technique
that produces a complete block of the branches of
the lumbar plexus involved in the innervation of
the hip (femoral nerve, obturator nerve, lateral
femoral cutaneous nerve), has also been demon-
strated to be effective for postoperative analgesia
after hip arthroplasty14,15.

We designed a prospective randomized single-
blinded study to compare these two techniques
(intrathecal morphine vs. psoas compartment
block) for postoperative analgesia after hip
arthroplasty.

Patients and Methods

Forty patients ASA (American Society of
Anesthesiologists) physical status I-III scheduled
for primary unilateral hip arthroplasty (cemented
prosthesis, lateral approach) were included in
this prospective, randomized and single-blinded
study. Local Ethical Committee approved the
protocol. After appropriate informed consents
were obtained, the patients were randomly as-
signed to one of the two groups: Group IFM (in-
trathecal fentanyl plus morphine) or Group PCB
(psoas compartment block).

Exclusion criteria included: renal dysfunction,
allergy to opioids, local anesthetics, non-steroidal
anti-inflammatory drugs and paracetamol, preop-
erative respiratory insufficiency, coagulopathy,
and/or treatment with anticoagulants or aspirin.

Prior to surgery, a 18-gauge catheter was in-
serted in the forearm. All patients received pre-
medication with 0.03 mg•kg-1 of midazolam i.v.
30 minutes before anesthesia, and a crystalloid
infusion was started (8 mL•kg-1 over 30 min) and
then left at the anesthesiologist’s discretion. Vital
signs were obtained (electrocardiogram, pulse
oxymetry and arterial blood pressure). 

The procedures were performed by a senior
anaesthesiologist, highly trained in both tech-
niques and not involved in the postoperative eval-
uation of the patients.

In IFM group the patients were placed in the
sitting position and after local anesthesia of the

skin (3 mL of lidocaine 2%), a dural puncture
was performed with a 25-gauge spinal needle
(Whitacre) at the L3-L4 inter-vertebral space. As-
piration of cerebrospinal fluid confirmed the ade-
quate placement of the needle. This was followed
by the administration of hyperbaric bupivacaine
15 mg, 15 mcg of fentanyl and 100 mcg of mor-
phine over 30 sec.

In PCB group, the patients were placed in the
lateral position with the hip to be operated upper-
most. After local anesthesia of the skin (3 mL of
lidocaine 2%), a psoas compartment block was
performed according to the landmarks described
by Capdevila et al15. A 20-gauge insulated 120-
mm b-bevelled needle connected to a nerve stim-
ulator set up to deliver 2 mA, 2 Hz and 0.1 msec
was introduced perpendicularly to the skin until a
stimulation of the femoral nerve was obtained.
The position of the needle was adjusted to main-
tain the same motor response (contraction of the
quadriceps muscle associated with movement of
the patella) with a current of 0.5 mA. After nega-
tive blood aspiration, 0.4 ml/kg of ropivacaine
0.5% were slowly injected. The intensity of the
block was confirmed at the end of the procedure
by pinprick test in the femoral nerve territory (an-
terior aspect of the thigh). 

During the performance of regional anesthesia
(intrathecal fentanyl and morphine or psoas
block), the following variables were recorded:
number of attempts, duration of the procedure
(from the introduction of the needle to its re-
moval), pain score during the procedure using a
visual analogue scale (VAS) ranging from 0 mm
(no pain) to 100 mm (worst imaginable pain),
side effects (paresthesias, blood aspiration, fail-
ure, etc).

In both groups, general anesthesia was in-
duced with propofol (2 mg/kg) and fentanyl (2
mcg/kg). The trachea was intubated after muscle
relaxation with vecuronium bromide (0.8 mg/kg)
and anesthesia maintained with 2% Sevoflurane
end-tidal concentration in 40% oxygen and fen-
tanyl in supplemental boluses 100 mcg according
to clinical needs. Maintenance of anesthesia and
fluid loading were left at the anesthesiologist’s
discretion.

Two hours after recovery, the patients left the
postanesthesia care unit for a conventional hospi-
talization ward supervised by an anesthesiologist
blinded to group assignment. They received 3
L•min-1 of oxygen for the first 6 hrs. Postopera-
tive pain was assessed with a visual analogue
scale VAS at 4 hours, 12 hrs, 24 hrs and at 36 hrs.

L. Frassanito, F. Rodolà, G. Concina, A. Messina, A. Chierichini, A. Vergari



When VAS was > 40 mm at rest, tramadol 100
mg was given intravenously in 15 min as a rescue
analgesic. Postoperatively, paracetamol (1 g i.v.
four times daily) and ketorolac (30 mg i.v. three
times daily) were administered to all patients dur-
ing the study period. In case of urinary retention,
the bladder was catheterized. Major arterial hy-
potension was defined as an hypotension requir-
ing unusual amounts of iv ephedrine and/or fluids.

Tramadol consumption in the postanesthesia
care unit, and during the first 36 hr were record-
ed. In addition, postoperative itching, urinary re-
tention, nausea, vomiting, respiratory depression
(respiratory rate less than 10 min-1), epidural
anesthesia, excessive sedation, major arterial hy-
potension and headache were recorded. At the
end of the study period, patients were questioned
about their satisfaction with the management of
postoperative pain. Satisfaction was measured
with a VAS from 0 (absolutely not satisfied with
pain management) to 100 (entirely satisfied with
pain management).

Results

Results are presented as mean ± SD. Statistical
analyses were performed using Mann-Withney
test and Student’s t test or Chi square as required.
A P value < 0.05 was considered significant.

Demographic data of patients are presented in
Table I. There was no statistically significant dif-
ference in age, height, weight, gender and intra-
operative fentanyl requirements.

The number of attempts of the regional tech-
niques was similar in both groups. Dural punc-
ture was successful in all patients in Group I
and femoral block was effective in all patients
in Group II. The difference between the dura-

tion of each procedure was not statistically sig-
nificant.

The frequency and types of adverse effects
are presented in Table II. Incidence of itching
was higher in IMF group. Nausea and vomiting
were not different among the groups. Incidence
of urinary retention was similar in the two
groups. No episodes of excessive sedation, res-
piratory depression or major hypotension were
recorded. 

The VAS pain scores are shown in Figure 1.
Despite the absolute VAS was higher in PCB
group, no statistically significant difference
between the two groups was observed (see
Table I). 

Tramadol consumption is shown in Figure 2.
Tramadol consumption was lower in IFM group
than in PCB group: 30 ± 70 mg vs. 210 ± 400
mg during the first 12 hrs, 180 ± 120 mg vs.
320 ± 100 mg during the first 24 hrs, but the
difference was not statistically significant (P >
0.05). 

Satisfaction scores were not statistically differ-
ent (91.74 ± 14.03 mm in Group I vs. 84.79 ±
14.41 mm in Group II).
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Table I. Demographic data. Values are mean ± SD (P >
0.05).

IFM PCB

N 20 20
Age (years) 69.8 ± 12.2 70.2 ± 11.1
Gender (m/f) 6/14 12/8
Height (cm) 167.4 ± 6.5 162.3 ± 21.2
Weight (kg) 74.1 ± 12.6 71.0 ± 6.5
Intraoperative fentanyl 0 7.5 ± 24.5
(mcg)

Table II. Side effects. Values are percentage and n (*P <
0.05).

IFM PCB

Urinary retention 4 (20) 3 (15)
Itching 9 (45)* 2 (10)
Nausea 5 (25) 4 (20)
Vomiting 3 (15) 3 (15)
Respiratory depression 0 0
Headache 0 0
Epidural anesthesia 0 1 (5)
Major hypotension 0 0

Figure 1. Mean visual analogue scale (VAS) pain scores
during the first 48 hrs after surgery.
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Discussion

Our study shows no statistically significant
difference between intrathecal combination of
fentanyl and morphine and psoas compartment
block after primary total hip arthroplasty. The
need for additional IV analgesic drugs during the
first 36 hours was higher in PCB group, but the
difference was not statistically significant.

The innervation of the hip depends both on the
lumbar plexus, and on the sacral plexus that gives
sensitive afferents to the acetabulum and to the
articular capsula16. Consequently, according to
Souron et al17, it is unlikely that a psoas compart-
ment block can provide complete anesthesia of
the hip without a combined sciatic nerve block.
Thus, as a sole anesthesia technique, a psoas
compartment block has been shown inadequate to
achieve surgical anesthesia for hip fracture
surgery in 85% of cases18. Lumbar plexus block
represents an effective strategy to control postop-
erative pain in total hip replacement, but alone it
is not indicated as the technique of choice. In-
stead, spinal combination of bupivacaine, fen-
tanyl and morphine, represents an effective post-
operative analgesia technique, but it is also a
suitable choice as the sole anesthesia for hip
arthroplasty1,19,20.

Intrathecal (IT) opioid analgesia is a popular
method for treatment of postoperative and labor
pain. For pain relief during labor, more lipophilic
drugs, such as sufentanil or fentanyl, are admin-
istered and their onset and duration of action are
well documented. Opioids and local anesthetics
administered together intrathecally have a potent
synergistic analgesic effect. Intrathecal opioids
enhance analgesia from subtherapeutic doses of

local anesthetic and make it possible to achieve
successful spinal anesthesia using otherwise in-
adequate doses of local anesthetic. Yet because
intrathecal fentanyl causes neither by itself nor in
combination with bupivacaine any further de-
pression of efferent sympathetic activity, it is
possible to enhance the sensory blockade without
altering the degree of sympathetic blockade21-23.

In contrast, many studies have shown that the
intrathecal administration of morphine provides
excellent postoperative pain relief in major ortho-
pedic surgery. However, because of its hy-
drophilic properties, the administration of IT
morphine can be associated with delayed respira-
tory depression, requiring prolonged monitoring,
which is not always available.

However several studies demonstrate that
small-dose ITMS provides good pain relief after
total hip arthroplasty. The addition of ITMS re-
duces the doses of supplemental IV analgesics re-
quired for pain control after hip replacement. The
optimal dose of ITMS for pain control after total
hip arthroplasty appears to be between 0.1 and
0.2 mg, dose in which side effects are minimized
and the analgesic effect is maximized.

Moreover, our study confirms that most of the
pain occurs during the first 24 hrs following hip
arthroplasty24. Consequently, it seems that no so-
phisticated analgesia technique is needed 24 hr
after primary total hip replacement. The use of
continuous peripheral nerve blocks (three-in-one
or psoas compartment block via a perineural
catheter) remains a subject of debate (except
probably for hip revision surgery)15. 

IT administration of opioids was also associat-
ed with a higher incidence of itching (45% vs.
10% in the psoas compartment group). The inci-
dence of vomiting did not differ between groups.
The increased incidence of severe itching repre-
sents the main concern with intrathecal opioids.
Psoas compartment blocks appeared to be safe in
our study. Epidural block did not occur, in con-
trast with the previously recorded percentages of
4 to 10%24.

Patient’s acceptance of regional techniques de-
pends on different factors, such as the number of
nerve stimulations, intensity of stimulation, elec-
trical paresthesia(s), repeated needle insertions,
infiltration of needle puncture site(s) with local
anesthetics, muscle contractions, bony contacts
and associated sedation15,25. Pain and/or discom-
fort may lead to patient’s dissatisfaction or rejec-
tion of the technique for future operations be-
yond effective analgesia. Pain due to the regional

L. Frassanito, F. Rodolà, G. Concina, A. Messina, A. Chierichini, A. Vergari

Figure 2. Cumulative Tramadol consumption (mg) during
36 hrs after surgery given as mean, i.v. in 15 min. 



technique was higher in the psoas compartment
block compared to spinal analgesia, probably be-
cause performance of the psoas compartment
block is associated with uncomfortable electrical
sensations. 

In our study, satisfaction scores were compara-
ble in both groups. However, satisfaction with re-
gional analgesia is a complex phenomenon that
cannot be assessed well by a single global mea-
surement, such as a VAS, which generally results
in high satisfaction ratings26. Although regional
anesthesia improves patient’ s outcome, it is not
clear whether the use of regional analgesia im-
proves patient’s satisfaction27,28. The comparison
of two regional techniques usually fails to demon-
strate any significant differences with regard to
the degree of patient’s satisfaction27. The reduc-
tion of the side-effects associated with low doses
of IT morphine (urinary retention, itching) could
improve satisfaction with this technique. Actually
urinary retention represent one of the most impor-
tant side-effect associated with the use of IT opi-
oids. Slappendel et al12 have reported an inci-
dence of urinary retention of more than 70%12. In
our study, we found an incidence of 20% of uri-
nary retention vs. 15% in the psoas compartment
block group, and patients required bladder
catheterization. The incidence of side-effects is
decreased with lower doses of IT morphine, but
the quality of postoperative analgesia decreases
also12. It is also important to consider, as previ-
ously underlined, that while it is possibile to per-
form hip arthroplasty with spinal anesthesia
alone, it is advisable to associate the psoas com-
partment block to a general anesthesia: therefore
further studies would be useful to confront differ-
ence in patient’s satisfaction when general anes-
thesia is administered only in PCB group. 

In summary, although VAS pain scores during
performance of the blocks and in the postopera-
tive period were slightly lower with intrathecal
administration of bupivacaine plus morphine and
fentanyl, both spinal combination of local anes-
thetic plus fentenyl and morphine and psoas
compartment block provide very good postopera-
tive analgesia after primary hip arthroplasty.
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