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Abstract

Reduction of postoperative pain by injecting opioid into the knee joint is believed to support the hypothesis of peripheral opioid receptc
activation in inflammation. The study design consisted of a systematic review of randomised controlled trials (RCTs). Main outcomes we
pain intensity and the use of supplementary analgesics. Efficacy of intra-articular bupivacaine against placebo was used as an inde
internal sensitivity. Evidence of efficacy was sought in both early (0—6 h after intra-articular injection) and late (6—24 h) periods. Thirty-six
RCTs in knee surgery were found. Six had both a local anaesthetic control and placebo; four showed internal sensitivity. All four sensiti
studies had at least one outcome showing efficacy of intra-articular morphine against placebo. Six studies compared intra-articu
morphine with intravenous or intramuscular morphine or with intra-articular saline without a bupivacaine control. Four of the six studie:
showed greater efficacy for intra-articular morphine. There was no dose-response evident. No quantitative analysis of pooled data was d«
We conclude that intra-articular morphine may have some effect in reducing postoperative pain intensity and consumption of analgesi
These studies had significant problems in design, data collection, statistical analysis and reporting. Trials of better methodological qual
are needed for a conclusive answer that intra-articular morphine is analgesic, and that any analgesia produced is clinically aSé&ful.
International Association for the Study of Pain. Published by Elsevier Science B.V.
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1. Introduction This systematic review, using the evidence from all rele-
vant randomised controlled trials (RCTs), was undertaken

Intra-articular morphine has been used as a clinical test of to investigate the evidence for an analgesic effect of intra-

the hypothesis that peripheral opioid receptors are activatedarticular morphine and to examine those features of trial

in inflammation (Stein, 1995). The judgement that exogen- methodology which influence judgement of experimental

ous opioids can provide effective postoperative analgesiaor clinical effectiveness.

has been taken as confirmation of the hypothesis (Stein,

1995). Even though many studies and reviews have been

published on this subject, consensus on whether intra-articu-2. Methods

lar opioids offer clinically relevant pain relief is still lack-

ing. RCTs of intra-articular opioids were sought systemati-
Particularly important is the issue of the sensitivity of cally. A number of different search strategies in both MED-

analgesic measurement. Over 40 years ago, Beecher (BeekINE (1966—May 1996), EMBASE and the Oxford Pain

cher, 1955) and Houde (Houde, 1962) described methodsRelief Database (1950-1994) were used, without language

for measuring analgesic drugs which were sensitive and restriction. Search terms used included ‘intra-articular’,

reproducible. Sensitive analgesic assays depended uponopiates’, ‘opioids’ and ‘morphine’ and ‘random’ (Jadad

patients experiencing pain of moderate or severe intensityand McQuay, 1993). Additional reports were identified

before test drug administration. from the reference lists of retrieved reports and from review

articles. Unpublished reports, abstracts and reviews were
* Corresponding author. Tel.: +44 1865 226161; fax: +44 1865 226160. not considered. Authors were not contacted for original
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data. Reports were considered if they were randomisedtions (Dalsgaard et al., 1993; Lehrberger et al., 1994); the
comparisons of intra-articular morphine with placebo (sal- influence of tourniquet time on the efficacy of intra-articular
ine), or different doses of intra-articular morphine, or com- morphine as the only outcome (Klinken, 1995); number of
parisons of intra-articular morphine with systemic patients per group less than ten (Joshi et al., 1993b; Boden et
(intravenous or intramuscular) morphine. Reports of direct al., 1994); double-dummy technique not used for intramus-
comparisons of intra-articular morphine and local anaes- cular administration (Bjmsson et al., 1994 study 2); control
thetic agents (Khoury et al., 1992; VanNess and Gittins, group not blinded (Chan, 1995); controls were intra-articu-
1994) were not considered. Reports of pethidine (Ekblom lar bupivacaine and unblinded lumbar plexus block only
et al., 1993) were not considered because of potential con-(De Andres et al., 1993); spinal anaesthesia (Niemi et al.,
founding due to its local anaesthetic properties. 1994 study 1; Ho et al., 1995); epidural anaesthesia (Raja et
Each report which could possibly be described as an RCT al., 1992); operative intra-articular local anaesthetic (Juels-
was read independently by each of the authors and scoredgaard et al., 1993; Dalsgaard et al., 1994; Niemi et al., 1994
using a 3-item quality scale (Jadad et al., 1996). The scalestudy 2; Jaureguito et al., 1995; Reuben and Connelly,
takes into account proper randomisation, double-blinding 1996); non-standardised anaesthesia (general anaesthesia,
and reporting of drop-outs and withdrawals. Consensus spinal or epidural anaesthesia) (Heard et al.,, 1992); and
was then achieved. Information about the treatments andinadequate standardisation of the timing of pain measure-
controls, types of surgery and anaesthesia, number ofments (Ruwe et al., 1995).
patients enrolled and analysed, study design, observation Details of the included studies are shown in Table 1. In all
periods, outcome measures used for pain intensity and con-these trials morphine (0.5-5 mg) was used as the intra-
sumption of supplementary analgesics and adverse effectsarticular opioid. Controls used were bupivacaine (0.25-
was taken from each report. 0.5%) as the only intra-articular local anaesthetic, intra-
Pre-hoc validity criteria were number of patients per articular saline or intravenous or intramuscular morphine
treatment group10 (L'’Abbé et al., 1987), standardised 1-2 mg. No quantitative analysis of pooled data was done
methods of measuring pain intensity, and general anaesthe-because results were presented as means, which are inade-
sia. Spinal or epidural anaesthetics were not accepted, norquate descriptors of assymmetrically distributed data
infiltrations of local anaesthetic into the joints, because we (McQuay et al., 1996).
made a post-hoc judgement that low pain scores in the
immediate postoperative period could render studies insen-3.1. Morphine versus saline in studies where bupivacaine
sitive. was an index of internal sensitivity (Table 1A)
Two periods, early (up to 6 h from the intra-articular
injection) and late (from 6 to 24 h) were defined for the Six studies compared intra-articular morphine with both
evaluation of effectiveness. bupivacaine and saline (Table 1A). One (Haynes et al.,
Effectiveness was defined as a significant difference (as1994) was only analysed for an early effect (fewer than
reported in the original trials) between the active and the 10 evaluable patients in the late period).
control in pain intensity (early and late) or total consump-  Intwo studies (Bjonsson et al., 1994; Aasbg et al., 1996),
tion of rescue analgesics. intra-articular bupivacaine could not be differentiated from
There was a pre-hoc agreement that an adequate descripintra-articular saline and the sensitivity of the analgesic
tion of internal sensitivity was a requirement for the demon- assay was not proven. There was no difference between
stration of an analgesic action of intra-articular morphine. intra-articular morphine and saline in either.
Such sensitivity would be derived (not necessarily exclu-  Four of the trials (Joshi et al., 1993a; McSwiney et al.,
sively) from a statistically significant difference between a 1993; Haynes et al., 1994; Karlsson et al., 1995) showed
known analgesic (intra-articular local anaesthetic) and pla- significantly lower visual analogue scale pain intensity
cebo, from intra-articular morphine being different from (VASPI) scores with intra-articular bupivacaine compared
placebo, or from a dose-response for intra-articular mor- with intra-articular saline during the early period (0—6 h)

phine. and so had internal sensitivity.
Quantitative analysis of morphine against placebo was All four sensitive studies reported early outcomes. Three
planned. of the four studies showed significantly lower early pain

intensity scores after intra-articular morphine compared
with intra-articular saline (Joshi et al., 1993a; McSwiney

3. Results et al., 1993; Haynes et al., 1994) (Fig. 1A).
In the late period from 6 h onwards intra-articular mor-
Thirty-three RCTs were found in 31 reports, studying phine produced significantly lower pain intensity scores
nearly 1500 patients (about 900 of whom received compared with placebo in all three evaluable sensitive stu-
morphine). All were in knee surgery. Two reports were in dies (Joshi et al., 1993a; McSwiney et al., 1993; Karlsson et
Danish, one in German and the rest in English. al., 1995) (Fig. 1B). Total consumption of supplementary
The following papers were excluded: duplicate publica- analgesics over 24 h was significantly lower after intra-



Table 1
Studies included
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Reference Comment

Scolrugs, routes
(1-5) and (number

Results: intra-articular morphine compared with controls

VASPI:
early
bupivacaine

VASPI:
late

VASPI:
early

bupivacaine morphine

VASPI: Analgesic
late consumption:
morphine total in 24 h

A. Active control (bupivacaine) and placebo

Aasbg et al., 1996

Bjornsson et al., 2

1994a

Haynes et al., Early included, 3
1994 late excluded
(inadequate no.
of patients per
group)
Joshi et al., 2
1993a
Karlsson et al., 4
1995
McSwiney et al., 2
1993

ia 3 mg M20 ml NS (26) No difference

ia 0.25% bup 20 ml (27) between bup
ia 3 mg M+ 0.25% bup and NS at 1,
20 ml (27) 2,30r4h

ia 20 ml NS (27)

ia 1 mg M+ 20 ml NS (21) No difference

No differenceNo difference No difference No difference

at 8, 24 or
48 h

between M
and NS at 1,
2,30r4h

at 8, 24 or 48 h

No differenceNo difference No difference No difference

ia 0.25% bup 20 ml (19) between bup at 8, 24 or
ia 1 mg M+ 0.25% bup and NS at 0.5,48 h
20 ml (19) 1,150r2h

ia 20 ml NS (19)

ia 1 mg M+ 39 ml NS (10) bup better thann < 10

ia 0.25% bup 40 mk adr (10)NS: at 2 and 4
ialmgM+0.25% bup 39 hP <0.05

ml + adr (10)

ia 40 ml NS (10)

ia 5 mg M+ 25 ml (10)
ia 0.25% bup 25 ml (10)
ia 5 mg M+ 0.25% bup
25 ml (10)

ia 25 ml NS (10)

ia 1 mg M+ 20 ml (10)
ia 0.375% bup 20 ml (10)
ia 1 mg M+ 0.375% bup
20 ml (10)

ia 20 ml NS (10)

bup better thannsd (8 or
NS at 1, 2, 4 h24 h)

bup better thannsd (24 or
NS at 2, 4, 6 h48 h)

ia 5 mg M+ 25 ml NS (10) bup better thanbup better

ia 0.25% bup 25 ml (10)

ml + 12.5 ml NS (10)
ia 25 ml NS (10)

B. Placebo but no local anaesthetic as active control

Joshi et al., 1992

Joshi et al., 1993c

Lyons et al.,
1995 not considered

C. Cross-route comparisons

Dierking et al., 4
1994

Hege-Scheuing et 3
al., 1995

Pethidine arm 3

ia 5 mg M 25 ml NS (10)
ia 25 ml NS (10)

ia 5 mg M25 ml NS (10)
ia 25 ml NS (10)

ia 5 mg M+ 25 ml NS (20)
ia 25 ml NS (20)

ia 50 mg pethidiner 25 ml
NS (20)

ia 2 mg M+ 40 ml NS+ im

1 ml NS (18)

im 2 mg M+ ia 40 ml NS (15)
ialmgMin 10 ml NS+ 10 ml
NS iv (29)

ivlmgM in 10 ml NS+ 10 ml
NS ia (30)

NS at: 0.5, 1,
ia5mgM+0.5% bup 125 1.5,2,4h

than NS at

8,12 h

between M
and NS at 0.5,
1,150r2h

M better than
NS: at 2 and
4 h;P < 0.05

M better than
NS at 1, 2,
4 h

nsd (2, 4, 6 h)

M better
than NS at
0.5,1, 1.5,
2,4h

ia M better
than ia NS at
0,05,1,1.5,
2 and 4 h;

P < 0.05
nsd (1, 2 or
4 h)

ia M better
than ia NS at
0,05,1,2
and 4 h;

P < 0.01

nsd (1, 2, 4,
6 h)

nsd (1, 2, 3,
4,6 h)

at 8,24 or48 h

n<10 n<10

M better than Significance
NS at 8, 24 h is not
mentioned

M better than M better than
NS at 24, 48 hNS (0-24 h
and 24-48 h)

M better than M and bup

NS at 8, 12, sig (P < 0.05)
24 h better than NS
ia M better ia M better
than ia NS at than ia NS;
8 and 12 h; P < 0.05
P < 0.05
nsd (8 or ia M better
24 h) than ia NS,

P < 0.01
ia M better No difference
than ia NS
at 8, 12 and
24 h;
P < 0.01

Not evaluated Not evaluated

nsd (8 or 24 h) No difference
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Table 1 (continued

Reference Comment ScoBrugs, routes Results: intra-articular morphine compared with controls
(1-5) and (number
of patients)

VASPI: VASPI: VASPI: VASPI: Analgesic
early late early late consumption:
bupivacaine  bupivacaine morphine morphine total in 24 h
Stein et al., 1991 2 ia 0.5 mg M in 40 ml NSiv ia M better nsd (24 h) ia M better
1 ml NS (10) than iv M than iv M
ia 1 mg M in 40 ml NS+ iv at 3, 4, and
1 ml NS (18) 6 h; P <0.05

ia 1 mg M+ 0.1 mg naloxone in
40 ml NS+ iv 1 ml NS (9)
ia 40 ml NS+ iv 1 mg M (15)

D. Morphine dose-response (see also Stein et al, 1991 [28])

Allen et al., 1993 5 ia 1 mg M in 30 ml NS (30)
ia 2 mg M in 30 ml NS (30)
ia 0.25% bup 30 ml (30)
ia 1 mg M in 0.25% bup 30 ml

(30)
Heine et al., 1994 2 ia 1 mg M in 0.5% bup 20 ml
(10)
ia 3 mg M in 0.5% bup 20 ml
(10)
ia 20 ml 0.5% bup (11)
Laurent et al., 4 ia 2 mg M in 0.25% bup 40 ml
1994 (20)
ia 5 mg M in 0.25% bup 40 ml
(20)

ia 0.25% bup 40 ml (18)

ia, intra-articular; no., number; M, morphine; bup, bupivacaine; NS, normal saline; adr, adrenaline; nsd, no significant difference. ‘better than’ means stated
as significant by the authorB.values quoted if given in the paper.

articular morphine compared with saline in the two sensitive or intramuscular morphine (Stein et al., 1991; Dierking et
studies which analysed it (McSwiney et al., 1993; Karlsson al., 1994; Hege-Scheuing et al., 1995).

et al., 1995). In the early period one showed greater efficacy of intra-
articular morphine compared with 1 mg intravenous mor-

3.2. Morphine versus saline, no active (bupivacaine) phine (Stein et al., 1991) (Fig. 1C).

control (Table 1B) In the late period, no study indicated that intra-articular

morphine had statistically lower pain intensity scores,
Three studies compared only intra-articular morphine though one had no evaluations beyond 6 h (Dierking et
with intra-articular saline (Joshi et al., 1992; Joshi et al., al., 1994) (Fig. 1D). Lower total consumption of analgesics
1993c; Lyons et al., 1995). over 24 h was found in only one study (Stein et al.,
In the early period morphine VASPI scores were signifi- 1991).
cantly lower in two of the three studies which reported
early outcomes (Joshi et al., 1992; Lyons et al., 1995) 3.4. Combination of morphine plus bupivacaine versus
(Fig. 1C). saline (Table 1A)
In the late period, the same two studies (Joshi et al., 1992;
Lyons et al., 1995) indicated that intra-articular morphine  All four sensitive studies which compared intra-articular
produced significantly lower pain intensity scores compared morphine with both saline and bupivacaine also included a
with saline. Two of the three studies (Joshi et al., 1992, group with a combination of intra-articular morphine plus
1993c) had significantly lower total consumption of analge- bupivacaine. All the studies which were sensitive to bupi-
sics over 24 h after morphine. vacaine alone and showed a positive effect for morphine
also showed a significant effect for the combination com-
3.3. Morphine versus systemic morphine control (Table 1C) pared with placebo, both early and late (Joshi et al., 1993a;
McSwiney et al., 1993; Haynes et al., 1994; Karlsson et al.,
Three studies compared intra-articular with intravenous 1995). The two studies which were insensitive for bupiva-
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A: Pain intensity at 4 hr B: Pain intensity at 24 hr 4, Discussion
60 & 601
® & S
N . . . .
% 507 s 507 y These reports of intra-articular morphine emphasise the
S 40 raseen 138 40+ importance of considering potential bias and issues of valid-
£ 30- 30 /G Bjomsson 1984 ity in clinical studies before interpreting results.
.‘é . yd ® Karlsson 1995
‘% 20 Aas/g‘mﬁ;gsm @ Haynes 1994 20 .‘»’E/Aasbuw% 4 1 B|as
g 107 pd “.IchSwineyIQ;S ® doshito0a 107 // ® Joshi 1993a o
0- rd 0- ® McSwiney 1993 ) . 3 3 )
S L A S A A It is now well recognised that studies which are either not
VASPI with Gontrol (Salne) randomised or randomised without concealment of treat-
ment allocation, or which are not adequately blinded result
in an over-estimation of the effect of treatment (Schulz et
o ah al., 1995). Method and concealment of randomisation, dou-
H in int ity at . ini i . . .. .
_C:Painintensity at4 hr - D: Pain intensity at 24 hr ble blinding and description of withdrawals and drop-outs
60 o 90 & . . . .
2 & " were inadequately described in all these studies. The
£ 50 e 50 L L .
& method of randomisation was explicit in three studies
§ 40+
2® pd e (Allen et al., 1993; Laurent et al., 1994, Karlsson et al.,
£ 907 307 B i o0 1995). In many it was unclear who was blinded.
3 20- S Joshi 1993 204
% Dierking 1964 stein 1081~ | v .Jos’::_iiiswes 4.2. Desi d validi
< 104 (=) B ¢ gJoshi 1992 10 ) L. ESIgn ana vall |ty
> Vi Lyons 1995 B‘{-{ D_Sée;]n 1 _991'995
0- [EAHege-Scheuing 1995 04 lege-Scheuing
0 10 20 30 40 50 60 0 10 20 30 40 50 60 Classic analgesic trial design includes both active and
VASPI with Control (Saline or systemic morphine) placebo controls. The reason is to ensure that if no differ-

ence is found between test analgesic and placebo, the cor-
Fig. 1. Mean visual analogue scale pain intensity (VASPI, mm) for intra- rect interpretation of a negative result can be made if the
articular morphine versus control. Each point represents an individual trial standard (active control) analgesic gives a significant differ-

(L’Abbé et al., 1987). Internal sensitivity was assumed when intra-articular f | b his i icularly i h .
bupivacaine was significantly better than saline. A and B: Studies with ence from placebo. This is particularly important when pain

active (local anaesthetic) control. Circles, sensitive studies; squares, insendS Of only mild to moderate intensity. The mean pain inten-
sitive studies; solid circles, morphine significantly better than saline. C and sities after placebo were with one exception less than 50%

D: Studies without active (local anaesthetic) control. Circles, placebo con- of the maximum possible (Karlsson et al., 1995), both early
trol; squares, systemic morphine control; solid symbols, morphine signifi- and late, and frequently below 25% of maximum (Fig. 1). If
cantly better control. L . L S . o
there is no pain, reduction in pain intensity cannot be mea-
sured. The reduced sensitivity of analgesic studies with low
caine and morphine showed no efficacy for the combination pain intensity has been evaluated (Stubhaug et al., 1995).

(Bjornsson et al., 1994; Aasbg et al., 1996). Studies which used spinal or epidural anaesthesia were
excluded. The reason was that these patients have very low
3.5. Dose response (Table 1D) pain intensity scores immediately after operation (Heard et

al., 1992) with mean visual analogue scores below 20 mm
Two studies addressed the question of a dose responséor 6 h. In their analysis, pain intensity scores after spinal
with intra-articular morphine alone (Stein et al., 1991; anaesthesia did not approximate those after general anaes-
Allen et al., 1993). One study (Stein et al., 1991) could thesia until 24 h.
differentiate 1 mg intra-articular morphine, but not 0.5 We chose a hierarchy of evidence. The highest rank was
mg, from control; it could not differentiate 0.5 mg from 1 when active (bupivacaine) control was used as well as pla-
mg of morphine. The other (Allen et al., 1993) showed a cebo, and analgesic efficacy of intra-articular morphine was
reversed dose response between 1 and 2 mg. Neither haéhterpreted only when intra-articular bupivacaine was better
evidence of internal sensitivity. than placebo (i.e., established internal sensitivity). Intra-
Two studies compared different doses of morphine in articular bupivacaine is known to provide reliable analgesia
combination with a standard dose of bupivacaine (Heine of predictable duration following knee surgery (Chirwa et
et al., 1994; Laurent et al., 1994). No dose response wasal., 1989; Kaeding et al., 1990) and it was therefore a valid
detected between either 1 and 3 mg, or 2 and 5 mg mor-active control.
phine.
4.3. Outcome measures
3.6. Adverse effects
The special feature of these studies was that necessarily
No adverse effects that could have been attributed to thethe intervention was made before the patient had pain, ana-
intra-articular treatment were reported. logous to pre-emptive studies (McQuay, 1995). The VASPI
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levels were low for several reasons. Diagnostic arthrosco- sumption of supplementary analgesics during the 24 h per-

pies were included in the primary studies, and opioids and iod was significantly less after intra-articular morphine.

NSAIDs were given both pre- and peroperatively. Diagnos-

tic arthroscopies may not cause enough postoperative paind.5. Studies with both active and placebo controls

to be sufficiently sensitive for an analgesic assay. Fig. 1

indicates that studies which were sensitive generally had Only six studies included groups receiving saline, bupi-

VASPI levels above 30% of the maximum possible vacaine and morphine. Four of them were sensitive as

VASPI in the control group in the early period (and most defined by significant analgesic effect of bupivacaine

had high VASPI values in the late period also). We excluded compared with saline. All four demonstrated significant

studies which used spinal or epidural anaesthesia or infiltra- analgesic effect of intra-articular morphine compared

tion of the knee joint with high doses of local anaesthetic with placebo at both early and late times (Fig. 1). This

because these measures further reduce postoperative paiprovides some evidence for a prolonged biological effect

and hence sensitivity. of morphine in the knee joint. The two negative studies
VASPI was usually measured at rest; sensitivity might (Bjornsson et al., 1994; Aasbg et al., 1996) failed the sensi-

have been increased by assessing VASPI on movementtivity test.

Arthroscopic surgery is usually performed as day-case sur-

gery. Sensitivity might have been increased by following 4.6. Studies with no active control

the patients in hospital for a longer period. Patients were

instructed in the use of VASPI before anaesthesiain onlya Three studies of morphine against saline showed an

minority of studies. Most patients were sent home with a analgesic effect, two in the early period and all three in

guestionnaire within 2—6 h from the end of surgery. Few the late period. Comparisons of intra-articular with intrave-

studies mentioned that VASPI assessment was done by anous or intramuscular morphine were less compelling; only

trained, or even the same, observer. All these issues shouldone (Stein et al., 1991) of the three showed a significant

be addressed in study design. Sensitivity of the analgesiceffect, both early and late. These results again provide

assay is crucial. some evidence for an analgesic effect of morphine in the
Consumption of supplementary analgesics within the first knee joint, while raising the issue of whether this is a sys-

24 h after surgery was the second commonest outcometemic as opposed to a local effect.

measure, but usually not standardised. Other indicators of

pain and pain relief, such as time to first analgesic, time to 4.7. Dose-response studies

weight bearing, time to discharge, were also used, but only

in a minority of studies. VASPI and the total consumption of No dose response was detectable in any study, over a dose

supplementary analgesics were therefore used as primaryrange of 0.5-5 mg. The minimum dose tested (0.5 mg) did

outcome measures in the analysis. not show analgesic efficacy (Stein et al., 1991). A dose of 1
mg did (Stein et al., 1991; Haynes et al., 1994; Karlsson et
4.4, Early and late periods al., 1995). No greater effect was found using morphine

doses of 2 compared with 1 mg (Allen et al., 1993). In

Analysis by early and late periods was used for several combination with local anaesthetic, morphine doses of 3
reasons. During the first 2—6 h patients were still in hospital compared with 1 mg (Heine et al., 1994) and 5 compared
where VASPI measurements were made by researchers owith 2 mg (Laurent et al., 1994) showed no increased effi-
(trained) nurses at predetermined intervals. Secondly, thecacy. None of these studies had proven internal sensitivity.
effect of intra-articular bupivacaine, the index of internal Failure to demonstrate dose response may therefore have
trial sensitivity, should have been most pronounced during been due to lack of sensitivity in the methods.
this time. Thirdly, any systemic effect of morphine should However, the lowest effective dose used, of 1 mg mor-
have been obvious during this period rather than later. The phine, would, in a 20-ml injection, be equivalent to a con-
late period was considered to be important as several studiesentration of about 20@mol/l (50 ug/ml). Typical blood or
suggested a prolonged effect of intra-articular morphine. tissue levels after systemic injections of analgesic doses of
Most studies provided information on VASPI values at 24 morphine are found at concentrations of nmol/l, at least
h and consumption of supplementary analgesics was 1000 times lower (Moore et al., 1987). The very high con-
reported as a total amount taken in 24 h. centrations of morphine in the knee joint would be expected

No biological reason for suspecting a late rather than an to saturate any opioid receptors present. If morphine is act-
early effect was apparent in the original study on intra- ing on local opioid receptors, then the minimal effective
articular morphine (Stein et al., 1991). That indicated that dose may well be much less than 1 mg. Failure to demon-
1 mg of intra-articular morphine provided significantly bet- strate a dose response might then be because the doses
ter analgesia after knee surgery than the same dose giveriested were at the top end of the dose-response curve.
intravenously at 3, 4 or 6 h. No difference was found Late efficacy might be a consequence of residual high mor-
between the VASPI values at 24 h, although the total con- phine concentrations.
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4.8. Is intra-articular morphine effective? Dalsgaard, J., Felsby, S., Juelsgaard, P. and Froekjaer, J., Low-dose intra-
articular morphine analgesia in day case knee arthroscopy: a rando-

mized double-blinded prospective study, Pain, 56 (1994) 151-154.
Taken tOgether’ these results render some support for thG‘De Andres, J., Bellver, J., Barrera, L., Febre, E. and Bolinches, R., A

hypOIheSiS that intra-articular morphine prOVideS pain relief comparative study of analgesia after knee surgery with intraarticular
after knee surgery (Stein, 1995). Using a simple ‘vote-  bupivacaine, intraarticular morphine, and lumbar plexus block, Anesth.
counting’ approach on Fig. 1, the points from the majority ~ Analg., 77 (1993) 727-730.

of the trials fall in the lower right quadrant, indicating Dierking, G.W., Ostergaard, H.T., Dissing, C.K., Kristensen, J.E. and

. . . — Dahl, J.B., Analgesic effect of intra-articular morphine after arthro-
greater efficacy with morphine than control. Convincing scopic meniscectomy, Anaesthesia, 49 (1994) 627629,

evidence for an early effect is lacking. There was more gypiom, A, Westman, L., Sterlund, A., Valentin, A. and Eriksson, E., Is
consistent evidence for a prolonged analgesic effect, mostly intra-articular pethidine an alternative to local anaesthetics in arthro-
a single estimate of pain intensity at 24 h or consumption of ~ scopy? A double-blind study comparing prilocaine with pethidine,
analgesic. These are weak measures. Knee Surg. Sports Traumatol. Arthrosc., 1 (1993) 189-194.
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