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ABSTRACT

Objecticve To appraise the efficacy of tramadol therapy given by
continuous infusion and bolus in handling child’s postoperative pain
that is mostly inadequate.

Methods This was a randomized, single-blinded clinical trial with
parallel design. The study was done in the operation room, recov-
ery room, pediatric intensive care unit, pediatric surgery, and pedi-
atric ward of Cipto Mangunkusumo Hospital, Jakarta, Indonesia.
There were sixty patients, 1-12 year-old, with elective operation
between January and April 2002. Both groups received bolus of
2mg/kg tramadol as an initial dose. Twenty-nine subjects received
continuous infusion of 0.22 mg/kg/h tramadol in 15 minutes after-
wards. The other 31 subjects received the same boluses for every
6 hours. Before each tramadol administration, evaluation was done
by observer using objective pain scale (OPS) and evaluation sheet
that had been tested before the study. The study was done within
24 hours post surgery.

Results In the first 6 postoperative hours, mean total dose given
by continuous infusion was significantly greater than that given by
bolus (p=0.006). On the contrary, mean total dose given within 24
hours by continuous infusion was significantly less than that given
by bolus (p=0.037). All subjects showed OPS result of 36 in 0 minute.
After that, the result decreased, except in 9 subjects it was still >6
in the 15t minute. Vomiting was the commonest side effect.
Conclusion Continuous infusion of tramadol within 24 hours can
be recommended as an analgesic in postoperative children
[Paediatr Indones 2003;43:165-170].
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ain is the most common cause of physiological
and psychological stress and the most
frequent reason why patients seek medical
help. Treatment of pain in children is
essential from both the ethical and the clinical aspects,

and if inadequately treated it can produce serious
emotional and affective disorders.!2 Misconceptions
about pain in children led to limited use of analgesic
in children, particularly in postoperative children.?*
Opioid analgesics have been used as analgesics in
postoperative children.?

Tramadol is a centrally acting opioid analgesic
which has been licensed for use on children older than 1
year of age in many European countries since 1977 and
in USA since late 1980s.° It acts at opioid receptors as a
weak agonist and appears to modify transmission of pain
impulses by inhibition of monoamineoxidase and nore-
pinephrine reuptake, and also promotes serotonin re-
lease.” Tramadol has a similar pharmacokinetic act in
children who older than 1 year and adult,® and continu-
ous infusion of tramadol is better than bolus or pro re
nata.” This study aimed to appraise the efficacy of
tramadol therapy given by continuous infusion and bo-
lus in handling child’s postoperative pain. We hypoth-
esized that 24-hour tramadol consumption to overcome
postoperative pain given by continuous infusion is less
than given by bolus, as suggested by previous study.’
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Methods

Sixty children (39 boys and 21 girls), aged 1-12 year-
old, in ASA I and Il who underwent general anesthesia
and elective surgery at Cipto Mangunkusumo Hospital
between January and April 2002, were recruited into
this randomized single-blinded clinical trial with
parallel design. The study started after obtaining the
approval from The Committee of the Medical
Research Ethics, Medical School, University of
Indonesia and the informed consent from parents.

Sample size was calculated by hypotheses test of
mean difference for independent variable to 30 pa-
tients in each group. Patients were divided into 3 age
categories (1-<3 years, 3-<6 years, 6-£12 years).
Children that had taken tramadol within 30 days be-
fore the study, carbamazepine, or monoamineoxidase
drugs, and those who had history of hypersensitivity
to tramadol were not included in the study.

Premedication consisted of diazepam or dormicum
had been given to 39 children in a few minutes before
the operation. General anesthesia was comprised of
elective pentothal induction and ventilation with ni-
trous oxide, oxygen, and halothane. No other analge-
sics or local anesthetics were given before or during
the operation.

After the operation, children were assigned ran-
domly to group I (continuous infusion group) or group
II (bolus group). Both groups received bolus of 2 mg/
kg tramadol as an initial dose. Twenty-nine subjects
received continuous infusion of 0.22 mg/kg/h tramadol
in 15 minutes afterwards. The other 31 subjects re-
ceived the same boluses for every 6 hours. In case of
necessity, repetitive boluses were given intravenously
with attention to predicted plasma concentration drug
at that time. Rescue analgesia of 0.1 mg/kg morphine
was available if the subject did not achieve pain relief
although maximum daily dose of tramadol (12 mg/
kg) had been attained. Subjects were withdrawn from
the study for any of the following reasons: need of
rescue analgesia, appearance of postoperative com-
plications, or refusal of finishing the study. In this study,
no subject necessitated termination.

In order to assess the efficacy of tramadol, we
determined the intensity of pain at 0, 15%, 30th, 60th,
180th, 360th; 720th, 1080, and 1440 minute after
recovery from anesthesia by using objective pain scale
(OPS). OPS table consists of patient’s blood pres-

sure, weeping, movement, agitation, verbal evalua-
tion, or body language. OPS score by means six or
more than six was given as a cut off point for pain.
Besides OPS table, evaluation had also been made
by using evaluation sheet that consists of OPS score,
doses and additional doses of tramadol, patient’s ac-
tivity, side effect of tramadol, and patient’s vital sign.
OPS table and evaluation sheet had been tested be-
fore the study.

All relevant data were collected in a special
form. Data were processed and analyzed by using
SPSS 10.0 version. Significance was tested by
Student’s ¢ test for independent data with normal
distribution, Mann-Whitney U test for independent
data with skewed distribution, and chi-square test
for categorical data. Results were considered statis-
tically significant if the p value was less than 0.05.

Results

During the study period, 60 patients were enrolled
which consisted of 29 patients of group I receiving
tramadol by continuous infusion and 30 patients of
group II receiving tramadol by bolus.

Characteristics of subjects

Most of the samples were children between 1-<3 years
(23/60) and male patients outnumbered female in all
age categories. The sample characteristics were given
in Table 1 which shows that the groups were
comparable.

Tramadol consumption

The tramadol doses that had been consumed by 60
subjects in this study can be seen in Table 2.

The mean initial dose of tramadol consump-
tion did not show significant difference between both
groups (p=0.178). After the first six postoperative
hours, the mean total dose of tramadol consump-
tion in group I was significantly more than that in
group II {47.1 (SD 21.03) mg vs. 33.3 (SD 15.34)
mg; (p 0.006) }. On the other hand, the mean total
dose of tramadol consumption within 24 hours in
group I was significantly less than that in group II
{103.2 (SD 46.12) mg vs. 133.3 (SD 61.37) mg; p
0.037}.
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TaBLE 1. CHARACTERISTICS OF THE SUBJECTS

Subject characteristics Group | Group |l
(n=29) (n=31)
Age (yn)* 4.2 (SD 3.25) 5.6 (SD 3.59)
Sex
Male 18 21
Female 11 10

Weight (kg)*
Height (cm)*
Vital signs*

Pulse (x/min)

Respiration (x/min)

Mean Arterial Pressure (mmHg)
Previous operation

Yes

No
Have premedication

Yes

No
Premedication

Diazepam

Dormicum

Without premedication
Duration of premedication (min)*
Anesthesia

Pentothal, nitrous oxide, oxygen, halothane

Nitrous oxide, oxygen, halothane
Duration of anesthesia (min)*
Duration of operation (min)*

14.2 (SD 6.33)
101.3 (SD 20.75)

104.3 (SD 7.48)
21.8 (SD 2.29)
67.3 (SD 6.30)

10
19

20
9

9
11
9
16.7 (SD 8.56)

23
6

100 (SD 44.5)
103 (SD 72.6)

16.7 (SD 7.67)
107.9 (SD 22.28)

103.7 (SD 6.77)
21.7 (SD 2.69)
69.7 (SD 6.30)

14
17

19
12

1
8

12

14 (SD 5.3)

26

5

118.4 (SD 51.21)
109.8 (SD 50.83)

* Mean + SD(Standard Deviation)

TaBLE 2. MEAN DOSES OF TRAMADOL IN BOTH GROUPS

Variable Group | Group |l p
(n =29) (n=31)
Initial dose 28.3 (SD1 2.67) 33.3 (SD 15.34) 0.178
95%Cl (23.7;32.9) (27.9;38.7)
Dose in 15 minutes 18.7 (SD 8.36)
95%Cl (16.7;20.7)
Total dose 6 hours 47.1 (SD 21.03) 33.3 (SD 15.34) 0.006
95%ClI (39.5; 54.7) (27.9;38.7)
Total dose 24 hours 103.2 (SD 46.12) 133.3 (SD 61.37) 0.037
95%Cl (86.4;119.9) (111.7;154.9)
Total additional dose 6 hours 13.1 5.1 (SD 1.30) NA
(n=1) (n=2)
Total additional dose 24 hours 13.1 5.1 (SD 1.30) NA
(n=1) (n=2)

SD: Standard Deviation; Cl: Confidence Interval; NA: Not Analyzed

In the first six postoperative hours, all of 3 sub-
jects who needed additional tramadol were in the 1-
<3 years of age category and all of them had been
done laparatomy. For the next 18 postoperative
hours, no one needed additional dose.

Figure 1 depicts the mean dose of tramadol
given to both groups. It can be seen that in the first
12 treatment hours, mean dose of tramadol needed
on group I was equal with group II.

Objective changes of postoperative pain

In the beginning of the study, all subjects had OPS
result >6 but it can be seen that the result decreased
after both groups received tramadol. OPS results on
15 minute showed that all subjects aged 6-<12 years
felt no pain anymore. However, there were 6 subjects
aged 1-<3 years and 3 aged 3-<6 years still in pain.
Most of the subjects were boys (7/9) with herniotomy

Paediatrica Indonesiana, Vol. 43 No. 9-10 ® September - October 2003 * 167



Paediatrica Indonesiana

140

120 --#-- Continuous Infusion

100 —— Bolus

80

60 47Tmg _____-
40
20 33 mg

Time 6h 12 h

18 h 24 h

Figure 1. Mean dose of tramadol given to both groups

as the most frequent operation type (3/9). This
operation was not the first for three out of that 9
subjects. OPS result in both groups on the next
evaluation minutes was <0.

Side effects

No serious side effects were observed during the study
and most of the subjects (47/60) had no side effects
in using tramadol as an analgesic in postoperative
children. The most frequently found side effect in this
study was vomiting (7/60), which was reported by 2
out of 29 subjects in group I compared with 5 out of
31 subjects in group II. The other observed side effects
were nausea (2/60), profuse sweating (2/60), and
vomiting with profuse sweating (2/60).

Discussion

In this study, we found some limitations such as
dissimilar premedication and general anesthesia since
they depended on patient’s condition and many
children do not receive any premedication nowadays.
Evaluation using OPS table and evaluation sheet
could not be done by one researcher for the whole 24
hours so it influenced the subject’s evaluation.
Although there were plenty operations done in
children, it was difficult to get the right sample because
pain often exists during operation that the subject
could not enroll the study.

Most of the subjects (19/29 and 17/31) never
had operation before so it was assumed the OPS score

revealed the true unpleasant experience for that op-
eration, even though factors such as psychological,
social, and cultural could not be avoided.

Both groups received bolus of 2 mg/kg tramadol as
an initial dose. The group I received continuous infu-
sion of 0.22 mg/kg/h tramadol in 15 minutes afterwards.
The group Il received the same boluses for every 6 hours.
These were based on the literature that recommended
tramadol dose of 1-2 mg/kg for children older than 1
year!? which was also supported by previous study.!?

It had been predicted that in the first 12 hours
of tramadol administration (Figure 1), the amount of
doses needed for those 2 groups was the same. Re-
garding that 75% postoperative children complain of
having extreme pain on the operation day and 17%
are still in pain on the first postoperation day,4
tramadol given within 24 hours by continuous infu-
sion is recommended to be used as an analgesic in
postoperative children over 1 year of age.!3

According to tramadol pharmacokinetic study
given parenterally in children, this medicine should
be used between 1 and 2 days for reaching a steady
state of tramadol within 1 to 2 days. 8 In this study,
children in the 6-<12 years of age category reported
that they felt comfortable and painless for 2 days after
the first tramadol administration.

Before the initial loading dose administration (0
minute), both groups had OPS results of >6 which
means that the subjects felt pain. It refers to the lit-
erature!4 that postoperative patients will feel pain and
need analgesia.

In the minutes after tramadol administration, the
OPS result decreased. It proved that tramadol had a
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good efficacy as an analgesia which was also supported
by previous studies.6-8:13:15-17

OPS result decreased especially at 15t minute
after the administration. It is indirectly in accordance
with the literature that mean peak plasma concen-
tration of tramadol in children can be reached within
8 to 15 minutes. 18

Postoperative pain in 15 minutes after receiving
tramadol could still happen remembering that there
were parts of evaluation where researcher’s subjec-
tivity played a big deal, besides most of the subjects
(6/9) were in the 1-< 3 years of age category. It should
be noted that the 15 minute’s evaluation was done
before we started the continuous infusion.

Maximum dose of tramadol for children is 12
mg/kg. 1© In this study, all subjects did not need the
maximum dose, almost all subjects felt that pain de-
creased with recommended dose.

With the given dose, most subjects (47/60) did not
suffer from the side effects, which was similar with previ-
ous studies.®*1213.1920 The commonest side effect was
vomiting (7/60) that occurred in postlaparatomy patients
due to the effect of intraabdominal organ manipulation.
This finding is different from other study,° which showed
that irritation in the center nerve system, such as dizzi-
ness, drowsiness, and tremor, happened in 6.5% of their
13,802 patients who received tramadol. Vomit could be
overcome by using metoclopramide 0.1 mg/kg although
other study recommended giving 0.25 mg/kg. 2!

On monitoring subjects who had side effect, we
observed that side effects could happen soon after rapid
administration of tramadol either with continuous in-
fusion or bolus as reported by Lee et al.!? Nevertheless,
this condition can be avoided by giving it slowly.

In conclusion, although both administration
routes are good methods for postoperative pain relief,
mean total dose of tramadol consumption given by
continuous infusion within 24 hours is significantly
less than that of given by bolus. We recommended
the usage of tramadol within 24 hours by continuous
infusion as an effective analgesic in postoperative chil-
dren. We also recommended giving analgesia as soon
as possible after the operation. In spite of vomiting as
the commonest side effect, tramadol has relatively no
significant side effects. We suggested a double-blinded
clinical trial to observe the efficacy of tramadol in only
one type of operation or the efficacy of tramadol as a
preemptive treatment.
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