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Abstract 

The efficacy and safety of the centrally acting analgesic, tramadol hydrochloride (Zydol), was investigated in 20 day case 
patients undergoing removal of impacted third molar teeth under intravenous sedation and local anaesthesia. A single 100-mg 
dose of tramadol was administered intravenously just prior to induction of sedation with midazolam. Tramadol was well tolerated 
and provided good postoperative analgesia. There was no evidence of respiratory depression and tramadol did not have any 
sedative effect. It is suggested that tramadol is a useful addition to the analgesic armamentarium for use in out-patient and 
day-case oral surgery. 
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1. Introduction 

Although many variants of opioids and non-steroidal 
anti-inflammatory drugs (NSAIDs) have been intro- 
duced in pain management, there are still challenging 
problems in clinical practice [l]. Whilst morphine may 
remain the gold standard for the treatment of severe 
acute pain in in-patients, it is not suitable for out-pa- 
tients and day-case surgery postoperative pain control. 
Respiratory depression can be a serious complication of 
opioid use and the problems of tolerance, addiction and 
abuse are well known [2]. Weak opioids like codeine 
have proven to be pro-drugs of morphine-like metabo- 
lites and to be flawed by problems of those similar to 
morphine [3]. The NSAIDs remain first-line therapy for 
dental postoperative pain which is largely inflammatory 
in origin but have problems of gastric toxicity and 
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bronchospasm [4-71 and have limited use in the control 
of severe rather than mild or moderate pain [1,8]. 

Tramadol is described as a centrally sting analgesic 
that has demonstrated that it is possible to differentiate 
between effective analgesia and severe opioid-typical 
side effects, that moderate to severe pain can be re- 
lieved without respiratory depression, constipation, eu- 
phoria and with a greatly minimised abuse and 
dependency potential [9]. The analgesic properties of 
tramadol are not completely explained by action via 
opioid receptors, as in some pain models its antinoci- 
ceptive effect is only partially antagonised by naioxone. 
A second mechanism of action has been described 
which results in inhibition of the descending 
monoaminergic systems [lo--121. The dual mode of 
action is claimed to result in a synergistic potentiation 
of analgesia by the component effects and weakly ex- 
pressed side-effects. The presence and relevance of this 
mode of action in humans is supported by the findings 
of Dayer et al. [12] and Sunshine [13]. The objective of 
the study was to assess the efficacy and safety of 
intravenous (i.v.) tramadol hydrochlorrde (Zydol) in 
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patients undergoing surgical removal of an impacted 
third molar tooth under local anaesthesia and intra- 
venous (iv.) sedation. The study was double-blind, 
randomised and placebo-controlled. 

2. Methods 

Twenty patients who required removal of an im- 
pacted lower third molar, with bone removal and tooth 
division, and who might also have required extraction 
of an upper ipsilateral third molar were entered into the 
study. Patients were to be aged 18-45 years, weigh 
between 50 and 100 kg and be in general good health. 
The main exclusion criteria were: pregnancy or lacta- 
tion; history of epilepsy or other clinically-significant 
co-existing disease; history of alcohol, narcotic or other 
drug abuse; recent or concomitant use of MAO in- 
hibitors or other medication likely to interfere with the 
study drug or its assessment and a history of hypersen- 
sitivity to opioid drugs. All patients entering the study 
gave written informed consent prior to its commence- 
ment and ethics committee approval of the protocol 
was obtained. 

The study was blinded by means of a saline placebo 
solution with identical packaging to the tramadol and 
only the patient’s number as an identifier. Whether the 
medication assigned to a given patient number was 
active or placebo was determined according to a com- 
puter-generated randomisation code. Patients were as- 
signed their study numbers sequentially as they entered 
the study. The tramadol intravenous solution was sup- 
plied as 100 mg/ml in clear ampoules. All treatments 
were carried out by the same operator and all assess- 
ments by a single research nurse. 

The patient was placed in’the supine position and the 
tramadol or placebo administered by slow (100 mg over 
2 min) bolus injection via an indwelling cannula in the 
dorsum of the hand. This was immediately followed by 
induction of sedation with the 2 mg/ml preparation of 
intravenous midazolam (Hypnovel). The latter was ti- 
trated slowly, via the same cannula, to the desired 
sedation end point, but not exceeding 10 mg. Local 
anaesthesia was induced with prilocaine 4% solution 
without vasoconstrictor and therefore shorter acting. 
The time at which the study medication was adminis- 
tered, the dose of midazolam administered and the 
times at which surgery started and ended were 
recorded. At tooth division the intraoperative pain was 
assessed by the patient according to the verbal rating 
scale (VRS): none, mild, moderate or severe. 

Immediately after the completion of surgery, the first 
postoperative pain assessment was made as a baseline 
measure. The pain assessments were made by means of 
a loo-mm visual analogue scale (VAS) and a verbal 
rating scale (VRS). The VAS was marked at one end ‘I 

have no pain’ and at the other, ‘The worst pain imagin- 
able’. The VRS was presented as none, mild, moderate 
and severe. Further assessments were made every 15 
min until 2 h after baseline and then at 2 h 30 min and 
finally at 3 h after baseline. Postoperative analgesia, if 
required, was ibuprofen, 200 mg tablets, the dosage 
being 400 mg. The time at which any patient requested 
and took the escape analgesia was recorded. 

Shortly before the patient was discharged from hos- 
pital, the patient and the investigator made global 
assessments of the study therapy. Global assessments of 
the efficacy and tolerability of the medication, and the 
quality of the sedation, were made by means of the 
VRS: poor, satisfactory or excellent. 

Safety was evaluated by continuous recording by 
automatic sphygmomanometer and pulse oximeter of 
blood pressure, pulse rate and arterial oxygen satura- 
tion. Any clinically significant deviations in any of these 
parameters was recorded as an adverse event. Patients 
were asked for symptomatic complaints using indirect 
questioning at each assessment. A phrase such as ‘Is 
anything other than the surgery pain bothering you?’ 
was used. All symptoms were recorded as adverse 
events, whether or not deemed to be causally associated 
with the study medication. The time of discharge was 
recorded and the reason for any delay in discharging 
the patient was noted. At follow-up, 15 days after 
surgery, the patient was questioned about any adverse 
events which may have occurred since the end of the 
study. At this time the patient also made a final global 
assessment of the study therapy. 

3. Results 

All 20 patients who were recruited into the study 
were included in both the efficacy and safety analyses. 
Ten patients were randomised to receive tramadol and 
10 to receive placebo. Statistical analysis was performed 
using SPSS (production release for Windows). All sig- 
nificance tests were two-tailed and carried out at the 5% 
level. All summaries of data were by treatment group. 

Demographic details are shown in Table 1. Mean 
midazolam doses were 7.7 mg and 6.8 mg in the 
tramadol and placebo groups, respectively. Taking 

Table 1 
Demographic details of study patients 

Tramadol Placebo Overall 

Number of patients 
Male 
Female 
Mean (years) age 
Mean weight (kg) 

IO 10 20 
4 (40%) 4 (40%) 8 (40%) 
6 (60%) 6 (60%) 12 (60%) 
24 21 25.5 
72.4 66.1 69.3 
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Table 2 
The areas under the visual analogue (VAS) curves assessing 3 hof 
postoperative pain 

____.--___ 
Tramadol Placebo 

__________ 
Number of patients IO 10 
Using analysis as if rescue medication was not taken” 
Median 0.9 7.9 
Range 0.0-27.0 0.3-33.2 
Using substitution for missing data and for data recorded after 
first use of escape analgesia” 
Median 2.1 13.4 
Range o.o-- 36.4 0.2-61.2 

“Treatment comparison, bywilcoxon Rank Sum Test, < IT > P < i 
IT> = 0.005 

body weight into account, the mean dose of midazolam 
was 0.1 I mg/kg for both groups. All patients received 
4.4 ml of prilocaine for the removal of the lower third 
molar and 2.2 ml for the extraction of the upper if this 
was carried out. The mean duration of surgery was 14.4 
min in the tramadol group and 12.5 min in the placebo 
group. The overall duration ranged from 9 to 22 min. 

3.1. iyji cuq 

3.1.1. Intraoperutiw pain sewrit~ 
Six patients in the tramadol group reported no intra- 

operative pain. Of the four who did report pain, all 
patients reported it as mild. These figures were the same 
for the placebo group. 

3. I .I?. Postoperative VAS pain scores 
The primary efficacy variable is the area under the 

curve (AUC) of the postoperative pain assessments 
measured using a VAS. AUCs are summarised by 
presenting the median and range for each treatment in 
Table 2. The study protocol stated that pain assess- 
ments need not be continued after a patient had taken 
postoperative analgesia. However, patients who did 
take postoperative analgesia carried on with the assess- 
ments of pain until 3 h after the baseline assessment. In 
order to accommodate these additional data, the AUCs 
were calculated in two different ways. In the first 
method assessments made after a patient had taken 
postoperative analgesia were analysed as if the analge- 
sia had not been taken. In the second method, assess- 
ments made after a patient had taken postoperative 
analgesia were assumed to be missing, and all missing 
assessments were substituted using the last observation 
carried forward (LOCF) method. Using the first 
method, the median standardised AUC was 0.9 in the 
tramadol group compared with 7.9 in the placebo 
group. The smaller values indicate less overall pain. The 
difference between treatment groups tested using the 
Wilcox Rank Sum test achieved statistical significance 

(P = 0.005). Using substitution for missing data and 
data recorded after the first use of postoperative analge- 
sia, the median standardised AUCs were 2.1 and 13.4 in 
the tramadol and placebo groups, respectively. Again 
the treatment difference was statistically significant (P 
= 0.005). 

3.1.3. Postoperative VRS scores 
Of patients in the tramadol group, 5O?G reported no 

pain and 50% reported mild or moderate pain. No 
patient reported severe pain. In the placebo group 10% 
of patients reported no pain and 80% reported mild or 
moderate pain. Of all patients, 10% reported severe 
pain. The treatment difference was statistically signifi- 
cant (P = 0.005). 

3.1.4. Time to first postoperutivr analgrsirr 
The number of patients who had taken escape anal- 

gesia by each postoperative pain assessment is illus- 
trated in Fig. 1. Of the patients in the tramadol group, 
20% had taken postoperative analgesia up to 1 h 45 
min from baseline, compared with SC)% in the placebo 
group. All patients took ibuprofen only. The mean time 
to escape analgesia was 119 min for the tramadol group 
and 89 min for the placebo group. 

3.1.5. Time to hospital ciischurgr 
The mean time to hospital discharge was 204.2 min 

and 205.9 min for the tramadol and placebo groups. 
respectively. 

3.1.6. Globul assessment of’ intraoperative analgesiu 
In both treatment groups the investigators assess- 

ment was ‘satisfactory’ or ‘excellent’ for almost all 
patients, and 90% of the patients’ assessments at dis- 
charge and follow-up were rated ‘satisfactory’ or ‘excel- 
lent’. There was no statistically significant difference 
between groups. 

Number of palienls 
10 

- 0:OO 0:15 030 0:45 I:00 I:15 I:30 1:43 ?:OO 2:15 2:30 2.45 3:00 

Time (hours and minutes) 

m Tramadol PlaC&O 

Fig. 1. Number of patients who had taken escape analgesiaby each 
postoperative pain assessment. 
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3.1.7. Global assessment of intraoperative sedation 4.2. Safety 
The assessment by the investigator at discharge, and 

assessments by the patient at both discharge and fol- 
low-up were ‘excellent’ for almost all patients, and 
showed no statistically significant difference between 
treatment groups. 

3.1.8. Global assessment of postoperative analgesia 
At hospital discharge the investigator rated postoper- 

ative analgesia as excellent in 90% of the tramadol 
group compared with 40% of the placebo group. The 
treatment difference was statistically significant. At hos- 
pital discharge 70% of patients in the tramadol group 
rated postoperative analgesia as excellent compared 
with 50% in the placebo group. At follow-up 90% of 
tramadol patients and 40% of placebo patients gave a 
rating of excellent. 

There were no adverse events during the 3-h period 
of the study in either the tramadol or the placebo group 
and there was no evidence of respiratory depression in 
the tramadol group as measured by arterial oxygen 
saturation. The doses of midazolam administered were 
similar in both groups indicating that tramadol did not 
have any sedative effect. One patient indicated a period 
of nausea without vomiting, lasting several hours, later 
in the day of the study. 

5. Conclusions 

3.2. Safety: adverse events 

There were no clinically significant changes in pulse 
rate, blood pressure or arterial oxygen saturation in any 
patient during the study. At follow up, one patient 
receiving tramadol reported postoperative nausea. 

Administration of a single, preoperative, lOO-mg 
dose of i.v. tramadol significantly reduces the postoper- 
ative pain experienced by patients undergoing removal 
of impacted third molar teeth under local anaesthesia 
and intravenous sedation, as assessed by visual ana- 
logue and verbal rating scales. Intravenous tramadol 
was very well tolerated by the study population and 
was found to be safe to use in combination with 
midazolam i.v. sedation for day-case patients. 

It is suggested that tramadol is a useful addition to 
the analgesic armamentarium [ 141. 

4. Discussion 

The two treatment groups were very similar. Approx- 
imately 60% of all patients were female, with no co-ex- 
isting diseases. Surgery details for the two treatment 
groups were also similar. All patients received an identi- 
cal dose of prilocaine and the mean dose of midazolam 
in the two treatment groups was similar (tramadol 7.7 
mg, placebo 6.8 mg). The duration of surgery was 
slightly longer in the tramadol group compared to the 
placebo group (mean 14.4 min compared to 12.5 min). 
There was no statistically significant difference in the 
patients’ intraoperative pain. 
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