
Introduction

The use of arthroscopic techniques in major outpatient
surgery means that an effective and safe postoperative
analgesic treatment must be found. Local intra-articular
anesthetics have commonly been used to treat postopera-
tive pain, and although some studies have confirmed their
efficacy [15, 19, 30, 31], others have questioned it [8, 16,
25]. Katz et al. [22] studied the pharmacokinetics of bupi-
vacaine after injecting it into the knee and determined that
30 ml bupivacaine 0.5% is safe and does not lead to toxic
plasma concentrations. Nevertheless some side effects of
bupivacaine have been reported, some of which are po-
tentially serious: buccal and perioral paresthesias, im-
paired speech, convulsions [14, 40] disorders in arterial
pressure and heart rate, ventricular arrhythmias [33, 39],
even heart failure [1], hypersensitive reactions, and ur-

ticaria [10]. At the end of the 1980s and beginning of the
1990s Stein et al. [34, 36] showed that opiate receptors
were present in the nerve endings anchored to the inflamed
synovial tissue. Since then various studies have found
contradictory results when using intra-articular morphine
after knee arthroscopy [2, 5, 7, 8, 11, 12, 17, 18, 20, 21,
23, 26, 29, 32, 35, 38]. It has been shown that ketorolac
administered systemically is an effective analgesic [4, 27]
because it alters the sensitivity of the peripheral nocicep-
tors by reducing the local concentration of chemical allo-
genics that are activated by the injury to the peripheral tis-
sues. Reuben and Connelly [27, 28] obtained promising
results by administering ketorolac intra-articularly after
arthroscopic surgery. The aim of this study was to evalu-
ate the analgesic efficacy and the safety of 60 mg ketoro-
lac compared with 10 cc bupivacaine 0.25% and 1 mg
morphine.
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Material and methods

A prospective, double-blind, randomized study was de-
signed and approved by our institution’s committee for re-
search and clinical trials. A total of 80 consecutive pa-
tients were studied who had been diagnosed with torn
meniscus and recommended to have arthroscopic surgery.
Patients were excluded if they were undergoing chronic
treatment with nonsteroidal anti-inflammatory drugs, opi-
ates, corticoids, or tricyclic antidepressants, if opiates were
contraindicated, if they had severe psychic disorders, if
they were unwilling or declined to participate in the study,
or if they were a high surgical risk (American Society of
Anesthesiologists class IV).

The patients were informed of the nature of the study
during the standard preoperative preparation, and they
gave their informed consent. They were also trained to
use the visual analog scale (VAS). All patients were ran-
domly assigned to a group to be treated with ketorolac,
bupivacaine, morphine, or placebo, without their knowl-
edge or that of the physician evaluating the results.

Surgery was carried out under total intravenous anes-
thesia. The opiate used was alfentanil in doses of 10 µg/kg
before the incision and bolus of 10 µg/kg as determined
by the anesthetist depending on the presence of hemody-
namic disorders. To maintain the airway a laryngeal mask
was inserted. Mechanical ventilation was volume con-
trolled to maintain normocapnia and the maximum airway
pressures below 20 cmH2O. Once the patient had been
anesthetized, the tourniquet was inflated, the surgical field
was sterilized, and a standard diagnostic arthroscopy was
performed through an anterolateral and anteromedial por-
tal. Partial meniscectomy was performed. The respective
drug was injected into the joint after the portals had been
stitched to prevent extravasation. A compression bandage
was applied, and the tourniquet was removed. Postopera-
tive analgesia was initiated at the patient’s request or
when the VAS value was higher than 5, with orally ad-
ministered paracetamol at 650 mg every 6 h and orally ad-
ministered tramadol at 50 mg as the rescue dose.

The following demographic and clinical data were
evaluated: sex, age, weight, duration of anesthetic, dura-
tion of surgical procedure, consumption of morphine dur-
ing the operation, postoperative VAS values every hour
during the 3-h stay in the reanimation unit, time between
the injection of the drug into the joint and the first admin-
istration of paracetamol, VAS values following discharge
12 and 24 h after the procedure, oral analgesic consump-
tion after discharge, and such undesirable effects as nau-
sea, vomiting, pruritus, constipation, gastralgias, and hy-
persensitive reactions. There were no statistically signifi-
cant differences in the demographic data (age, sex, weight,
duration of anesthetic, duration of surgical procedure) be-
tween the four groups studied. No adverse reactions
caused by injecting the drugs into the joint were observed
in any of the patients.

Quantitative variables were analyzed using analysis of
variance and categorical variables using the χ2 test. The
level of statistical significance was set at P≤0.05. The sta-
tistical packages used for the analysis were BMDP and
SPSS.

Results

Although the VAS values of the patients treated with ke-
torolac tended to be lower than those of the other groups,
the differences were not statistically significant (Table 1).
The duration of postoperative analgesia was significantly
longer in the patients treated with ketorolac than in the
other groups (P=0.02; Table 2). Additional analgesic
treatment was not required immediately after surgery in
any of the patients treated with ketorolac, but it was re-
quired in 10% of the patients treated with bupivacaine,
24% of those treated with morphine, and 35% of those
treated with placebo (P=0.02; Table 2). Likewise, the need
to administer a rescue analgesic dose in the 24 h after the
arthroscopy when the patient had already been discharged
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Table 1 VAS scores 1, 2, 3, 12 and 24 h after surgery: mean, stan-
dard deviation, range

Ketorolac Bupivacaine Morphine Saline

VAS 1
Mean ±SD 1.6±1.3 2.6±1.9 2.3±1.9 2.5±2.5
Range 0–5.3 0–7 0–5.8 0–8.5

VAS 2
Mean ±SD 1.3±1.1 1.8±1.6 2.2±1.9 2.3±2.6
Range 0–3.5 0–5.4 0–7.2 0–10

VAS 3
Mean ±SD 1±1 1.9±1.7 2.9±2.2 2.4±2.5
Range 0–2.5 0–6 0–7 0–10

VAS 12
Mean ±SD 1.9±1.8 2.1±2.8 2.3±2.3 3.3±2.7
Range 0–6 0–9.5 0–8 0–9

VAS 24
Mean ±SD 1.7±1.8 2.4±2.7 1.5±1.7 2.4±2.3
Range 0–5.5 0–8.2 0–6.4 0–7.2

Table 2 Duration of postoperative analgesia, need for supplemen-
tary analgesic treatment in the immediate postoperative period,
need for supplementary analgesic treatment after 24 h

Keto- Bupiva- Mor- Saline
rolac caine phine

Postoperative analgesia (min)* 312 252 202 187

Supplementary analgesia (%)
Immediately postoperative* 0 10 24 35
After 24 h** 10 28 29 40

*P=0.02, **P=0.007



was significantly lower in the patients treated with intra-
articular ketorolac (P=0.007; Table 2).

Discussion

Arthroscopic partial meniscectomy is one of the most
common procedures in orthopedic surgery. In recent
years, with the development of outpatient surgery units,
the vast majority of these interventions have been per-
formed by this procedure. One of the most important as-
pects to be considered is that the patients, who will be dis-
charged shortly after surgery, must be provided with an
analgesic treatment that is both effective and safe. Assess-
ing the level of postoperative pain is very difficult. The
most commonly accepted method is the VAS for assessing
analgesia and the need to take additional analgesics as a
rescue dose [6, 17, 18, 28, 30]. Infiltrating local anesthet-
ics into the joint after the intervention has been one of the
most widely used analgesic methods [3, 15, 19, 30, 31]. In
a study comparing the efficacy of bupivacaine and placebo
Chirwa et al. [8] concluded that an intra-articular local
anesthetic is effective at calming pain for a short period of
approx. 2 h, and that patients needed additional analgesia.
Milligan et al. [25] found no statistically significant dif-
ferences in postoperative pain among the patients who re-
ceived 50 or 100 mg bupivacaine or saline. Henderson et
al. [16] found no differences between patients treated with
75 mg bupivacaine and those treated with saline, which
the authors thought was due to the rapid clearance of
bupivacaine from the knee and residual pain at the arthro-
scopic portal. Also, some side effects of using bupiva-
caine have been reported, and although they are not very
frequent, they are potentially serious: hypersensitive reac-
tions and urticaria [10], neurological disorders ranging
from perioral paresthesias to convulsions [14, 40], and
disorders in arterial pressure and heart rate [33, 39]. In
1979 Albright [1] collected at least ten cases of heart fail-
ure attributed to the use of epidural bupivacaine in the in-
duction of labor.

Systemic opiates are of limited use in nonhospitalized
patients because they may affect the central nervous sys-
tems. However, Stein et al. [34, 36] showed that opiate re-
ceptors are present in inflamed peripheral tissues, and this
was confirmed by Levine et al. [24] in experimental ani-
mals. This cleared the way for opiates to be used as a lo-
cal analgesic. Stein et al. [35] compared the analgesic ef-
fect of opiates administered intra-articularly and intra-
venously and concluded that injecting 1 mg morphine di-
luted in 40 mg saline has a greater effect. In addition, this
effect was blocked by administering intra-articular nalox-
one. Raja et al. [26] compared the effect of morphine and
bupivacaine and found no benefit of using intra-articular
morphine. Ruwe et al. [30] compared the analgesic effect
of 1 mg morphine, bupivacaine, and the combination of
morphine and bupivacaine in the postoperative period in

124 knee arthroscopies for various diagnoses. They con-
cluded that morphine injected into the joint has no anal-
gesic effect after the arthroscopy; in fact, patients who re-
ceived morphine or placebo had greater pain than those
who received bupivacaine. They observed that the pa-
tients with higher preoperative VAS scores also had
higher postoperative scores, and they concluded that the
critical factor in the perception of postoperative pain is the
perception of preoperative pain.

Other studies, however, have obtained good analgesic
results with morphine alone or combined with bupiva-
caine [6, 21, 29, 38]. In a systematic review of all clinical
randomized trials Kalso et al. [20] concluded that mor-
phine has some effect on the reduction in postoperative
pain and the decrease in the consumption of analgesics.
Joshi et al. [18] obtained good results by using 5 mg mor-
phine. In a study comparing the analgesic effect of 4 mg
morphine with bupivacaine Jaureguito et al. [17] showed
that the effect of morphine depends on the dose, with
doses four times greater than normal producing good re-
sults. Richardson et al. [29] compared the analgesic effect
of 1 and 5 mg morphine. They concluded that 5 mg pro-
vides immediate and lasting analgesia. They observed that
some patients experienced nausea and vomiting, but they
concluded that this reaction is idiosyncratic and does not
depend on the dose. Ketorolac administered systemically
showed effective analgesic levels after anterior cruciate
ligament surgery [4]. However, Thwaites et al. [37]
showed defects in the platelet function of patients treated
with intravenous ketorolac and who had been given in-
tradural anesthesia. Reuben and Connelly [27, 28] ob-
tained good analgesic levels with intra-articular ketorolac,
particularly when associated with bupivacaine. Convery
et al. [9] showed that administering low doses of intra-ar-
ticular ketorolac has the same analgesic effect as adminis-
tering 10 mg intravenously. Gupta et al. [13] compared the
analgesic effect of intra-articular ketorolac and morphine,
and the results were best when the two were administered
together. This suggests that there is a synergic effect be-
tween them.

In the present study the analgesic effects of administer-
ing a single 60-mg dose of intra-articular ketorolac were
found to be good. No side effects were noted. In the liter-
ature there is considerable controversy about the analgesic
efficacy of administering intra-articular morphine and
bupivacaine, as well as the possibility of potentially seri-
ous side effects, particularly at high doses. In the light of
our results we believe that administering ketorolac is a
good alternative to the analgesic treatment of patients who
undergo outpatient arthroscopic meniscectomy.
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