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By using a patient-controlled analgesia (PCA) delivery
system, we compared the clinical advantages and disad-
vantages of PCA with tramadol and PCA with a mixture
of tramadol plus lysine acetyl salicylate (a soluble aspirin).
Fifty adult patients who had undergone major orthopedic
surgeries were enrolled into a prospective, randomized,
and double-blinded study. The general anesthesia was
performed in a standard manner. At the beginning of
wound closure, an equal volume dose of either tramadol
2.5 mg/kg (Group 1) or tramadol 1.25 mg/kg + lysine
acetyl salicylate 12.5 mg/kg mixture (Group 2) was ad-
ministered slowly IV. These solutions were continued

postoperatively for IV PCA. Pain control, patient satisfac-
tion, vital signs, and adverse effects were assessed for 48 h.
Visual Analog Scale =3 could be achieved with either
group. Total tramadol consumption was significantly less
in Group 2 than in Group 1 (614 * 259 mg vs 923 *
354 mg) (P < 0.05). Patients in Group 2 were more alert
(P < 0.05). Blood loss from the surgical drain was similar,
865 = 275 mL (Group 1) vs 702 = 345 mL (Group 2). We
conclude that aspirin can be used as an effective and safe
adjuvant to tramadol for PCA after orthopedic surgery.

(Anesth Analg 2000;91:1226-9)

could be used as an effective and safe adjuvant to

morphine for patient-controlled analgesia (PCA).
This combination reduces the morphine requirement,
and hence, some of the morphine-related unfavorable
effects (1). When used in PCA, tramadol alone can
provide effective analgesia after major orthopedic sur-
gery provided that a sufficiently large dose is given for
both loading and patient demand. However, the inci-
dence of nausea/vomiting is also more frequent, caus-
ing less patient satisfaction (2). The clinical benefit and
disadvantage of PCA with a combination of tramadol
and LAS is not known. Therefore, in a double-blinded
and randomized manner, we compared PCA with
tramadol versus tramadol plus LAS to determine any
possible benefit from this combination.

I ysine acetyl salicylate (LAS), an injectable aspirin,
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Methods

With the approval of the hospital’s research commit-
tee and written, informed consent, 50 adult patients
scheduled for elective total hip or total knee arthro-
plasty were enrolled in the study. All the patients
were ASA physical status I and II. Exclusion criteria
included: allergy to the study drugs, inability to use
the PCA, difficulty in communication, refusal to par-
ticipate, history of significant liver or kidney diseases,
history of substance abuse, history of peptic ulcer
disease, or bleeding disorders. All patients were in-
structed on the use of the PCA pump during a preop-
erative consultation session as well as the use of the
Visual Analog Scale (VAS) with 0 being no pain and 10
being the most excruciating pain. All patients received
a standardized general anesthesia with which the
4 mg/kg thiopental and 1 mg/kg succinylcholine
were used for induction, and end-tidal isoflurane of
1%—-2% in 60% N,O and 40% O, was used for main-
tenance. Fentanyl 100 ug was allowed and was given
at least 1 h before the end of surgery. All patients were
catheterized for urinary output. No local anesthesia,
other opioids, antiemetics, or nonsteroidal antiinflam-
matory drugs (NSAIDs) were used 24 h before or
during surgery. An appropriate dose of vecuronium
was used for muscle relaxation. At the beginning of
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wound closure, the patients were randomly allocated
to receive the study drug IV over 30 min as an initial
dose. Group 1 received tramadol 2.5 mg/kg. Group 2
received 1.25 mg/kg tramadol plus 12.5 mg/kg LAS.
Syringes containing an equal volume of either tram-
adol 20 mg/mL or tramadol 10 mg plus LAS
100 mg/mL were prepared by a pharmacist and given
to the investigator who was blinded to the identity of
drug(s). Drug compatibility in mixing tramadol with
LAS had been verified by the pharmacy. After the
initial dose, the inspiratory concentration of isoflurane
was decreased appropriate to the depth of anesthesia.
At the last skin suture, isoflurane was turned off and
pure oxygen was given. The neuromuscular blockade
was reversed with 2.5 mg of neostigmine and 1 mg of
atropine. The trachea was extubated after eye opening
on command or after awakening.

In the postanesthesia care unit (PACU), the IV line
was attached to the PCA pump (Lifecare Infusor-4200;
Abbott Laboratories, North Chicago, IL) with the re-
spective study drug(s) that was used for the initial
dose. The PCA dose was set at 1 mL/bolus, with a
lockout interval of 5 min. PCA was given either by the
patients themselves or assisted by the PACU nurses if
patients requested analgesics. Neither continuous
background infusion nor 4-h maximal limit was set.
Rescue analgesia with titration of meperidine 15—
25 mg IV was allowed if the patient could not obtain
adequate pain relief from the above PCA regimen.

VAS at rest was assessed every 6 h for 48 h by a
blinded investigator. At the last interview of each 24 h
period, the patient was also asked to inform the inves-
tigator about overall satisfaction with a Global Satis-
faction Score, which was divided into “very good,”
“good,” “fair,” and “poor.” Data of PCA demand,
dose delivered, and total dose consumed were re-
trieved from the computer memory bank of the PCA
device.

All adverse effects were recorded during the 48-h
observation period. Persistent nausea (defined as feel-
ings of nausea for more than 30 min) and vomiting
more than twice was treated with IV metoclopramide
10 mg every 4 h on request. The degree of sedation
was rated on a 4-point scale with 0 = awake, 1 =
drowsy, 2 = somnolence but responded to verbal
commands, or 3 = unarousable sleep. Intolerable diz-
ziness and tinnitus was treated by temporary discon-
tinuation of PCA. The respiratory depression was de-
fined as respiratory rate below 10/min. Seizure, if it
occurred, was treated with diazepam 5 mg as needed.
Urinary retention could not be assessed because of the
presence of the indwelling Foley catheter in all the
patients. Pruritus was treated with IV diphenhydra-
mine 10 mg every 6 h as needed. Total blood loss via
the surgical drain was measured to assess the bleeding
tendency of the two groups when the drains were
removed.
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Data for age, body weight, height, tramadol de-
mand, and consumption were analyzed with a Stu-
dent’s t-test and reported as mean * sp. VAS scores
were analyzed with the Mann-Whitney U-test. The x*
test was used for sex, type of surgery, and satisfaction
score. Fisher’s exact test was used for the analysis of
adverse effects. A P value <0.05 was considered sta-
tistically significant.

Results

The demographic data and the types of operations for
the two groups were comparable and without signif-
icant difference (Table 1).

The intraoperative initial dose was 170.3 * 16.8 mg
of tramadol for Group 1 and 88.1 * 11.5 mg of tram-
adol for Group 2, and most patients in either group
reported VAS <3 in PACU. Six patients (6/25) in
Group 1 and 7 patients (7/25) in Group 2 required
additional analgesia with PCA (2.4 * 1.6 times vs
0.2.6 = 2.0 times, P = not significant) to achieve VAS
=3. Other than additional analgesic, there were no
adverse effects observed in the PACU.

Both groups achieved effective postoperative anal-
gesia throughout the 48 h. The pain intensity by VAS
at each assessment was not statistically different be-
tween the groups (Figure 1).

There were no statistically significant differences
between the groups on three satisfaction score assess-
ments (PACU, 24h, 48h) (Table 2). Six patients in
Group 1 and 4 patients in Group 2 complained of
persistent nausea or dizziness, and thus rated the sat-
isfaction score as “poor” in 24 h. Two patients with
nausea were treated with metoclopramide 10 mg IV,
and 1 patient with dizziness was advised to withhold
further PCA temporarily until dizziness subsided.
None of them requested the termination of PCA.

The tramadol + LAS group showed a statistically
higher frequency in demand than the tramadol group
(total times 66 vs 46, P < 0.05) (Table 3). Tramadol
consumption in Group 2, however, was significantly
less than in the Group 1 (923 * 354 mg vs 614 *
259 mg) (P < 0.05).

Regarding adverse effects, the incidence of persis-
tent nausea, vomiting more than two times, and a
sedation score of 2, were more prevalent in Group 1.
Tinnitus occurred more in Group 2 than in Group 1
(Table 4). However, the difference did not reach sta-
tistical significance. A sedation score of 1 was signifi-
cantly more frequent in Group 1 (P < 0.05). Urinary
retention was not assessed because of the presence of
urinary catheters. No patient in either group had se-
dation scale 3 (unarousable sleep) or a respiratory rate
of <10/min. The time interval during which the blood
loss was assessed was 2—-4 days. The total amount of
blood loss from surgical drain was 865 = 275 mL in
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Table 1. Demographic Data and Types of Operations

Group 1 Group 2

(n = 25) (n = 25)

tramadol tramadol + LAS
Age (yr) 744~ 83 728+ 9.6
Sex (male/female) 12/13 11/14
Weight (kg) 68.1 * 6.7 705+ 9.2
Height (cm) 164.1 £ 6.9 167.1 £ 8.7
Total hip replacement 8 7
Total knee replacement 17 18

Values are mean * sp.

LAS = lysine acetyl salicylate.

Age, weight and height were analyzed by Student’s t-test. Sex and types of
operations were analyzed by x* test. There was no difference between the two
groups.

| —&— tramadol & tramadol+LAS

Mean VAS
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Time
Figure 1. The overall pain relief by VAS at each assessment.
PACU = postanesthesia care unit (after the intraoperative initial
dose), LAS = lysine acetyl salicylate, VAS = Visual Analogue Scale.

VAS (mean * sp) showed no statistical difference between the two
groups by Mann-Whitney U-test.

Group 1 and 702 * 345 mL in Group 2 (P = not
significant). None of the patients in either group com-
plained of dyspepsia.

Discussion

This study demonstrated that parenteral aspirin could
be used as an effective and safe adjuvant to tramadol
PCA for postoperative analgesia in orthopedic sur-
gery. This combination reduces the dose requirement
of tramadol. These results indicate that the patients
with tramadol and LAS were significantly more alert
than with PCA tramadol alone. Although not reaching
statistical significance, some other adverse effects as-
sociated with tramadol, such as nausea or vomiting,
were reduced. It supports the concept that balanced
analgesia is effective.

In alleviating postoperative pain, tramadol is an
alternative drug to morphine for PCA treatment (2—4).
Tramadol is a centrally acting analgesic with both
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Table 2. Global Satisfaction Score in PACU and
Postoperative Interviews

Satisfaction Score No.

Time/Drug(s) Very good Good Fair Poor Total
PACU

Tramadol 9 11 5 0 25

Tramadol + LAS 7 15 3 0 25
24 h

Tramadol 4 9 6 6 25

Tramadol + LAS 5 10 6 4 25
48 h

Tramadol 12 9 3 1 25

Tramadol + LAS 16 5 3 1 25

PACU = postanesthesia care unit (after the intraoperative loading dose),
No. = number of patients, LAS = lysine acetyl salicylate.

Global satisfaction rate on three interviews did not show a significant
difference between the two groups by x? test.

opioid and nonopioid modes of actions (5,6). Its rep-
utation for decreased opioid side effects, such as se-
dation, cardiorespiratory depression, and potential for
abuse, fosters widespread use. Unfortunately, PCA
with tramadol has been poorly used because of its
principal side effect, namely, nausea (2,7).

Lauretti et al. (8) reported that tramadol and piroxi-
cam (a NSAID) is a useful multimodal balanced anal-
gesia in both the intra- and postoperative periods. We
found that when aspirin was added to tramadol PCA
treatment, tramadol consumption could be decreased.
This is similar to when NSAID was added to mor-
phine PCA treatment (1,9,10)

The equal potency of tramadol and LAS was derived
from the literature. Jones et al. (11) and Kweekel-De
Vries et al. (12) reported an equal potency ratio 180:1 of
morphine and aspirin. Vickers and Paravicini (3) and
Stamer et al. (4) reported an equal potency ratio 11.1:1
and 11.8:1 of tramadol and morphine, respectively. We
used an approximate extrapolated value of the two ra-
tios, i.e., 10:1, for aspirin versus tramadol (3,4,11,12). By
using this equal potency ratio, our study showed that the
tramadol consumption in the tramadol/LAS group was
decreased by approximately 33%, as shown in Table 3.
This seems to indicate that the effect of a tramadol/LAS
combination is additive and not synergistic. However,
an isobolographic analysis is required to differentiate
between synergy and additive effects. The selected intra-
operative initial dose of tramadol at 2.5 mg/kg was
determined from the results of a previous study, in
which we found that the 2.5 mg/kg loading dose of
tramadol provided adequate postoperative analgesia in
the PACU with least delayed emergence (13). The initial
dose of tramadol is associated with an increased inci-
dence of nausea and vomiting if it is administered in the
PACU (2). It is important to mention that we used the
intraoperative initial dose. When using tramadol for
PCA, an intraoperative initial dose decreases the nausea
and vomiting associated with that dose (13).
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Table 3. Frequency of PCA Demand (Attempt) and Doses of PCA Tramadol Delivery (Tramadol Consumption) of the
Two Groups in PACU and Ward

Group I-o initial PACU Day 1 Day 2 Total
Demand (numbers)
Tramadol — 24+ 1.6 25.5 *+ 16.3* 18.5 + 3.2* 46.4 = 21.1*
Tramadol + LAS — 2620 344 =219 28.2 = 14.6 65.2 = 38.5
Tramadol consumed (mg of tramadol)
Tramadol 170.3 = 16.8 6.0+40 4103 £1724 336.4 = 160.9 923.0 = 354.1
Tramadol + LAS 88.1 =11.5t 33 x25 240.3 = 1435t 282.6 = 101.3t 614.3 + 258.8%

Values are mean * sp.
For dose value of LAS delivery, the equivalence is 1:10 mg (tramadol to LAS).

PCA = patient controlled analgesia, PACU = postanesthesia care unit, LAS = lysine acetyl salicylate, I-o = intraoperative.
* P < 0.05 compared with tramadol + LAS (t-test); t P < 0.05 compared with tramadol (t-test).

Table 4. The Incidence of Side Effects During the Use
of PCA

Tramadol
Tramadol + LAS
Side effects (n = 25) (n = 25) Significance

Persistent nausea 8 5 NS
Vomiting 3 2 NS
Drowsy 6 0 S

Somnolence 3 0 NS
Dizziness 4 5 NS
Tinnitus 0 2 NS
Dyspepsia 0 0 NS
Bleeding 0 0 NS

PCA = patient-controlled analgesia, LAS = lysine acetyl salicylate, NS =
not statistically significant. (Fisher’s exact test), S = statistically significant.
Somnolence = asleep but responded to stimulation, bleeding = abnormal
blood loss from drains.

The sedation was found to be significantly less with
PCA tramadol/LAS than PCA tramadol alone. We
believe that the presence of more alert patients in the
tramadol + LAS group decreased acute cardiorespi-
ratory depression and increased the PCA safety. This
is especially important for a subgroup of patients,
such as the elderly, severely chronically diseased pa-
tients, or those with alterations in consciousness, who
are at risk for respiratory complications. Sedation is
usually the first signal of central inhibition or respira-
tory depression. Two patients in the tramadol + LAS
group had tinnitus. This could be aspirin related (14).
The tinnitus subsided when the PCA was temporarily
discontinued. The use of large doses of LAS in the
tramadol/LAS group did not cause any significant
postoperative bleeding problems, compared with that
of the tramadol alone group. A significantly higher
number of demands in the tramadol/LAS group sug-
gested that pain control in this group may have been
less adequate than in the tramadol alone group al-
though the VAS =3 could be achieved in both groups.

In conclusion, our study showed that injectable as-
pirin could be used as an effective and safe adjuvant to
tramadol for PCA in orthopedic patients.
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