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Intraarticular Morphine after Knee Arthroscopy. A
Prospective, Randomized and Double-blind Study
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Introduction. Knee arthroscopy is a usual procedure in ort-
hopedic surgery, which currently tends to be performed on
an ambulatory basis. This underscores the need to provide
the patient with efficient and safe analgesia.

Purpose. To assess the analgesic effect of intraarticular
morphine after knee arthroscopy, as well as whether this ef-
fect is dose-dependent or whether, on the contrary, it is in-
fluenced by the patient’s body mass index (BMI) or the du-
ration of the procedure.

Materials and methods. The study analyzed 45 patients sub-
jected to a knee arthroscopy at the Castell6 General Hospi-
tal. They were randomly distributed across 3 groups (saline
solution, 1 mg morphine chloride, 4 mg morphine chloride).
For pain control, the visual analog scale (VAS) and the de-
mand of rescue analgesia (metamizole 2 gr i.v.).In addition,
a note was made of the time at which side effects occurred
that could be attributed to the morphine chloride.

Results. Significant differences were found between the two
morphine chloride groups and the control group regarding
VAS scores at 24 hours. There were no significant differen-
ces in the remaining AVS measurements or in the demand
of rescue analgesia. We did not observe a dose-dependent
effect. There were no side effects that could be attributed to
the intraarticular morphine chloride.

Conclusions. The use of morphine chloride as an analgesic
for patients undergoing knee arthroscopy is an effective and
safe method. Larger study groups are necessary to find ot-
her statistically significant differences.
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Morfina intraarticular tras artroscopia
de rodilla. Estudio prospectivo, aleatorizado
y doble ciego

Introduccion. La artroscopia de rodilla es una intervencion
frecuente en cirugia ortopédica, y dltimamente se realiza sin
ingreso, debiéndose proporcionar una analgesia eficaz y se-
gura.

Objetivo. Valorar el efecto analgésico de la morfina intraar-
ticular tras artroscopia de rodilla, asi como si este efecto es
dosis dependiente o estd influenciado por el indice de masa
corporal del paciente o por la duracién de la intervencion.
Material y método. Se han incluido 45 pacientes interveni-
dos por artroscopia de rodilla en un hospital general. Se dis-
tribuyeron aleatoriamente en 3 grupos (suero fisiolégico,
1 mg de cloruro moérfico, 4 mg de cloruro morfico). Para el
control del dolor se empled la escala visual analdgica (EVA)
y la demanda de analgesia de rescate (metamizol 2 g intrave-
nosos). También se recogié la hora a la que se presentaron
efectos secundarios que podrian deberse al cloruro morfico.
Resultados. Se encontraron diferencias significativas entre
los dos grupos con cloruro mérfico respecto al grupo con-
trol en las puntuaciones de la EVA a las 24 horas. No se
apreciaron diferencias significativas en el resto de las medi-
ciones de la EVA ni en la demanda de analgesia de rescate.
No observamos efecto dosis dependiente. No aparecieron
efectos secundarios que puedan asociarse al cloruro morfico
intraarticular.

Conclusiones. El uso del cloruro moérfico como analgesia
en pacientes sometidos a artroscopia de rodilla es un méto-
do eficaz y seguro. Hacen falta grupos de estudio mas nu-
merosos para encontrar otras diferencias estadisticas.

Palabras clave: rodilla, artroscopia, analgesia, dolor,
intraarticular, morfina.

Knee arthroscopy is one of the most frequent proce-
dures in orthopedic surgery. Lately this procedure has also
been applied without hospitalization, so analgesia must be
safe and must appropriately control pain.
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The use of morphine post-knee-arthroscopy has in-
creased in recent years, especially due to studies that show
the migration of opioid receptors from the dorsal horn gan-
glia in the spine to sensitive peripheral nerve-endings in
the knee. A local accumulation of immature cells that con-
tain endogenous opioid peptides is formed in the same
way. Both of these phenomena are especially common in
arthroscopies that generate a significant inflammatory re-
action'**. These receptors are the ones in charge of mediat-
ing the local analgesic effect of morphine, and decreasing
the systemic analgesic effect, which means that less sec-
ondary effects could be expected®. These data are seen in
many studies®® that conclude that the analgesic effect of
intraarticular morphine begins at 4-6 hours after surgery
and lasts for a period of time as yet not clearly defined.
Two recent reviews claim that the duration of analgesic ef-
fect is of 24-30 hours®!°. In spite of this, we can find stud-
ies that conclude that intraarticular morphine has no anal-
gesic effect!"14,

In this prospective, randomized, double blind study we
analyze the analgesic effect of intraarticular morphine after
knee arthroscopy, its degree of dose-dependence'” and its
level of safety. Another of the objectives of this study is to
determine if the pain suffered by patients after surgery is re-
lated to the duration of ischemia'® in the operated limb and
the patient’s BMI.

MATERIALS AND METHODS

In this study we included 45 patients that underwent
knee arthroscopy in a general hospital. They were randomly
assigned to 3 groups of 15, using a pre-designed list of ran-
dom numbers. Group A, the control group, received 10 cc
of intraarticular saline (placebo) at the end of arthroscopy,
group B received 1 mg of morphine chloride, and group C
received 4 mg of morphine chloride in a total volume of 10
cc of saline. In all cases the administration of the drug was
carried out immediately after the suspension of the is-
chemia. Both randomization to a certain treatment and the
preparation for the treatment were carried out by nursing
staff that anesthetize patients for surgery, so that neither the
patients nor the medical staff knew what treatment had been
applied.

The Visual Analog Scale (VAS) and the demand for
rescue analgesia were used to measure pain intensity. Pre-
viously, VAS had been explained to all the patients, who
understood it. Pain was measured once before surgery,
and 5 times after surgery (at 0, 2, 6, 12 and 24 hours).
The demand for rescue analgesia (metamizole 2 g IV) was
also recorded, both the quantity used and time of request.
Patients that underwent knee arthroscopy, either for diag-

nostic reasons or for meniscectomy were also included,
when this was carried out with subarachnoid spinal anes-
thesia with 12 ml of bupivacaine 0.5%, and they were
ASA T or II. Amongst the exclusion criteria were age over
65 years, chronic knee pain (more than 1 year), use of
chronic steroid, nonsteroid antiinflammatory drugs
(NSAIDS) and/or opioids, or allergy to morphine. All pa-
tients were informed orally before their inclusion in the
study.

The appearance of secondary effects that could be due
to morphine chloride was also assessed (nausea-vomiting,
excessive sedation, pruritus, respiratory depression), as also
their timing.

A statistical study was carried out using version 3.3.2 of
the Epi Info® software. Qualitative variables were analyzed
using chi square (sex, side, ASA before surgery), and the
Fisher test was used when necessary. Quantitative variables
(age, BMI, time of ischemia and VAS score) were com-
pared with qualitative variables (type of treatment, demand
of analgesic rescue) by means of ANOVA and Student’s ‘t’
test. When appropriate non-parametric tests were applied
(Kruskal-Wallis and Mann-Withney U). The possible asso-
ciation between quantitative variables was analyzed by
means of linear regression techniques. Results where p <
0.05 were considered significant.

RESULTS

No significant differences were found between the
groups in demographic data (age, sex or BMI), clinical data
(preoperative ASA) or time of ischemia during knee
arthroscopy (Table 1).

No significant differences were found between the 3
groups in preoperative VAS values (Table 1).

No significant differences were found between the 3
groups in the postoperative VAS results at 0, 2, 6 and 12
hours (Table 2). Although not significant, the values ob-

Table 1. Preoperative Data

1 mg 4 mg
morphine morphine
Saline chloride chloride p
Age 41.4667 44.2667 43.8667 0.7322¢
Sex (F:M) 10:5 9:6 7:8 0.5285°
BMI 28.8667 29.4667 27.3333 0.5040?
ASA (L:1I) 11:4 7:8 8:7 0.3060°
Ischemia (min) 55.4000 55.2667 50.0000 0.6498*
Side (R:L) 8:7 8:7 7:8 0.9149°
Previous VAS 29.7333 26.9333 38.1333 0.2734*

*ANOVA; bchi square; M: male; F: Female, BMI Body mass index; R: right; L:
left; VAS: Visual Analog Scale.
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Table 2. Comparison of VAS scores obtained in the three groups

Table 3. Relationship between the duration of ischemia and different

pain measurements
1 mg 4 mg
morphine morphine Ischemia/ | Ischemia/ | Ischemia/ | Ischemia/

Saline chloride chloride p VAS2h | VAS6h | VAS12h | VAS24h
Previous VAS 29.7333 26.9333 38.1333 0.2734* Correlation
VASOh 3.2000 3.6667 3.6000 0.8935¢ Coefficient r? 0.07 0.10 0.02 0.06
VAS2h 7.4000 11.0667 7.8667 0.4389°
VAS 6 h 18.0667 12.4667 11.3333 0.1376* VAS: Visual Analog Scale.
VAS 12 h 21.4667 16.4000 18.6000  0.5783*
VAS 24 h 23.2000 12.0667 10.5333 0.0001*

*ANOVA; VAS: Visual Analog Scale.

tained in the control group at 6 and 12 hours post-surgery
were higher than those seen in the groups that received mor-
phine chloride.

On the other hand, if we take results seen 24 hours after
surgery, there are significant differences in VAS scores,
with higher results in the control group in comparison with
the other two groups together (p = 0.0001, ANOVA) (Fig-
ure 1). Similarly, significant differences are seen in VAS
scores at 24 hours, if we compare the control group with
each of the other groups individually, and with the 1 mg
group we find p = 0.0002 in comparison with the 4 mg
group with p=0,0001.

To assess whether the VAS score, whatever the treat-
ment received, is related to the duration of surgery (time of
ischemia), linear regression was carried out (Table 3). The
correlation coefficient obtained was not significant.

Similarly, if we analyze the results of the VAS score
independently from the type of treatment assigned, with
reference to BMI previous to surgery, the values obtained
do not show a direct association between both variables
(Table 4).
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Rescue analgesia was demanded by 5 patients in the
control group, and was requested at 9.4 £ 5.6 hours post-
surgery. In the group that received 1 mg of morphine chlo-
ride 4 patients demanded it (7.5 + 3.7 hours), and in the
group that received 4 mg 2 patients demanded it (7.5 £ 3.5
hours). These differences in the number of patients that re-
quested rescue analgesia are not statistically significant
when we compare the 3 groups simultaneously (p = 0.4307,
chi square), nor when we compare them two by two; be-
tween groups A and B we find p = 0.3567, and between A
and C, p = 0.1174. None of the patients in this study re-
quired more than one dose of rescue analgesia.

The demand for analgesia, whatever treatment was giv-
en, is not associated with a significant difference in the du-
ration of the surgical procedure (Table 5), although it is
seen that the surgical procedure was of longer duration in
those patients that required analgesia (61.5 minutes) than in
those that did not require it (50.9 minutes).

Furthermore. whatever the treatment given, it is not
possible to state that the cause of the request for rescue
analgesia is a certain BMI, since its level is similar in both

groups, nor can the demand for analgesia be associated with
a different ratio of patients with a certain preoperative VAS
score (Table 5).

T
Before surgery 0h 2h

—— Control

6h 12h 24 h

- - 4mg

Figure 1. Evolution in the VAS score over time in the different study groups. VAS: Visual Analog Scale.
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Table 4. Relation between BMI and different pain measurements

BMI/VAS 2 h

BMI/VAS 6 h

BMI/VAS 12 h BMI/VAS 24 h

Correlation coefficient r? 0.01

0.09 0.02 0.00

BMI Body mass index; VAS: Visual Analog Scale.

Table 5. Comparison between patients demanding and not demanding
analgesia

Table 6. Comparison of VAS scores between groups that received 1
and 4 mg of morphine chloride

Do not demand

Demand analgesia analgesia
(n=11) (n=34) p
Duration (min) 61.54 50.97 0.0876*
BMI 29.54 28.23 0.4626*
ASA (L:1I) 6:5 20:14 0.4044°

aStudent’s «t» test; b chi square; BMI: Body mass index.

To assess whether the analgesic effect of morphine
chloride is dose-dependent, we compared the results ob-
tained in the two groups of 1 and 4 mg. When the VAS
scores are compared no significant differences are seen
(Table 6).

The possible dose-dependent analgesic effect cannot be
assessed if we analyze the demand for analgesia in these
two groups, since, although there are differences between
both (4 and 2 patients), these are not significant (p =
0.2049). Although plasma concentrations of morphine have
not been analyzed in this study, there has been monitoring
of any secondary effects that could be attributed to the cen-
tral effect of opioids, such as nausea or coughing, pruritus
or respiratory failure. In this study, as in the Drosos'*study,
these secondary effects were not detected in any patient.

DISCUSSION

Peripheral opioid receptors are activated only in the
presence of inflamed tissue; furthermore, these opioid re-
ceptors have been identified in the synovial membrane of
the knee and the analgesic effect of intraarticular morphine
can be neutralized with intraarticular naloxone, therefore in-
dicating that analgesia is achieved by local mediation'7>!.

The duration of the analgesic effect of morphine is
more prolonged than if it were administrated intravenously
or epidurally. In spite of this, studies on the analgesic effi-
cacy of intraarticular morphine chloride after arthroscopic
knee meniscectomy are very different. In the metaanalysis
published by Gupta8 it is possible to see an important vari-
ability, not only between different studies, but also within
studies, showing a significant lack of consistency.

1 mg morphine 4 mg
chloride morphine chloride P
Prior VAS 26.9333 38.1333 0.1432*
VASOh 3.6667 3.6000 0.9482¢
VAS2h 11.0667 7.8667 0.2755*
VAS6h 12.4667 11.3333 0.7332¢
VAS 12h 16.4000 18.6000 0.6853%
VAS 24 h 12.0667 10.5333 0.6285*

aStudent’s «t» test; VAS: Visual Analog Scale.

This lack of consistency makes it difficult to obtain
valid conclusions from many of these metaanalysis, which
is the conclusion come to by Rosseland14. This author
states that most of the published studies are of poor quality,
and those considered of good quality conclude that there are
no differences between the control group and the morphine
chloride group.

In a previous study, Rosseland? did not find any differ-
ences between the placebo and intraarticular morphine
groups when morphine was given to patients with signifi-
cant pain after arthroscopy, thus taking a different stand to
those authors that maintain that morphine is effective espe-
cially in the subgroup of patients who suffer pain immedi-
ately after surgery. In this study, significant differences are
only seen between the groups 24 hours alter surgery. Fur-
thermore, there is also improvement of pain, although not
significant, at 6 and 12 hours. No significant differences be-
tween groups are seen when the demand for rescue analge-
sia is analyzed.

Other factors, that have been associated with pain after
knee arthroscopy and which could cause a study bias, are
the degree of pain before surgery, the degree of surgical ag-
gression and the residual effects of anesthesia'>'62223,

In this study VAS was used to measure pain prior to
surgery, and patients relate the mean intensity of knee pain
during daily activities. We found no differences in preoper-
ative VAS in the 3 groups, even when compared 2 by 2.

Surgical aggression in this study is limited by the inclu-
sion criteria, whereby only patients undergoing isolated
meniscectomy or diagnostic arthroscopy were included, and
patients with condropathy and those that underwent anterior
cruciate ligament (ACL) reconstruction were excluded.
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Therefore, surgical aggression has been assessed based on
ischemia time of the operated limb. Therefore, like Joshi**
we must say that we have not found any association be-
tween a more prolonged time of ischemia and greater subse-
quent pain.

The anesthetic technique used for all patients in the
study has been the same, thus preventing any bias. In this
study, no association was found between patient BMI and
pain after surgery, either in the VAS score or in the demand
for rescue analgesia.

As to the possibility of the effect being dose-dependent,
the literature shows different results, Since some studies do
determine this effect to be dose-dependent, whereas others do
not'*?2_In this current series we did not determine a dose-
dependent effect of intraarticular morphine chloride after
knee arthroscopy. Furthermore, some previous studies found
a phenomenon of hyperalgesia in some patients that received
a higher dose of morphine chloride®¢. It is thought that
higher doses of morphine may cause a local release of hista-
mine. We did not see any cases of hyperalgesia in our series.

In conclusion, this study only shows the analgesic ef-
fect of intraarticular morphine chloride after knee
arthroscopy determined by VAS scores at 24 hours. We
found no significant differences between the groups at 6
and 12 hours after surgery. We believe that to find any dif-
ferences it would be necessary to increase the size of the
sample and include patients that suffer a high degree of
postoperative pain.

No results were found to support a dose-dependent ef-
fect of morphine, since the results obtained with 1 mg and 4
mg are similar. We found no association between postoper-
ative pain and prior BMI or the duration of ischemia in the
operated limb.
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