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Abstract 
Background : Tramadol is a weak opioid agonist with antinociceptive effects through its 

action on the J.l-receptor and by inhibiting the neuronal re-uptake of both noradrenaline and serotonin. 
Tramadol is commonly used for treatment of mild to moderate post-operative pain. An oral form of 
sustained-release tramadol (SR) was recently formulated for reducing the administration frequency from 
qid to bid. 

Objective : To evaluate the analgesic efficacy and safety of two doses of oral tramadol SR for 
the treatment of pain after modified radical mastectomy. 

Study design : Randomized, double blind, placebo-controlled trial. 
Method: Fifty women were randomly allocated to receive either tramadol SR 100 mg (group 

T), or placebo tablet (group P) orally approximately 1 hour before surgery with a repeat dose admi­
nistered 12 hours later by nurses not apprised of the patient groupings. All patients received the stan­
dard general anesthesia. Post-operatively, nurses in the research team assessed pain using a visual 
analog scale 0-100 mm at rest (rVAS) and during arm movements (mVAS) at admission to postanes­
thesia care unit (PACU) (T

0
) and 2 (T

2
), 6 (T

6
), 12 (T

12
) and 24 (T

24
) hours after surgery. Rescue anal­

gesia was provided for 24 hours via a morphine-loaded patient-controlled analgesia (PCA) device at 1 
mg bolus with a 5-minute lockout interval. Cumulative morphine consumption and adverse events 
were recorded. 

Results : Twenty-five patients with comparable baseline characteristics from each group were 
studied. The proportions of patients with VAS > 30 (both rV AS and m VAS) at each measurement period 
were not significantly different between the groups except for the m VAS at T 

24
, where the proportion in 

group Twas higher than group P (48% vs 20%, 95% CI of difference: -53%, -3%, p = 0.04). The median 
morphine consumption in both groups at T

2
, T

6
, T

12 
and T

24 
were comparable. No serious adverse 

effects were observed; however, patients in group T reported nausea and vomiting more than group P 
(56% vs 24%, p = 0.02). 
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Conclusion: Two doses of oral tramadol SR 100 mg had no effect on post-operative pain 
scores and morphine consumption in patients who underwent modified radical mastectomy. In fact, 
more patients in the tramadol group reported nausea and vomiting than the placebo group. 
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Breast cancer accounts for about 8.3 per cent 
of all cancers in Northeast Thailand( I). Patients under­
going total mastectomy with axial lymph node dis­
section have reported moderate pain in the postanes­
thesia care unit (PACU)(2,3) notwithstanding, they 
recover sufficiently from surgery to ambulate or return 
home the same day(4). Ambulation required a con­
tinuous blood level of analgesia, which was accom­
plished by diverse routes, each having disadvantages­
such as the high cost of using PCA or requiring fre­
quent administration. Many patients, therefore, suffered 
during the interval between doses. Long-acting, low­
dose, oral morphine (MST) has been used to bridge 
the gap with some success(5). However, despite mea­
sures taken to ensure the safety of this preparation, 
manufacturers have not recommended it for peri­
operative use since 1984(6). 

Tramadol is a weak opioid agonist with anti­
nociceptive effects via its action on ~-receptors and 
by inhibiting neuronal re-uptake of both noradrena­
line and serotonin0.8). Unlike conventional opioids, 
tramadol has not been associated with clinically sig­
nificant respiratory depression even in children(9, 
10), so has appeared as an analgesic for various mild 
to moderately painful conditions. A previous study 
found 37.4 per cent of patients in a university hospital 
received tramadol for post-operative pain control in 
the first 24 h(ll). Recently, an oral form ofsustained­
release tramadol (SR) was formulated for reducing 

frequency from qid, in the original preparations, to bid. 
Tramadol SR is slowly absorbed with a peak effect 
of 4.9 hand duration of 12 h02). 

Even though the preparation of tramadol SR 
is different from the original, most studies have focused 
on treatment of chronic pain despite the 3 per cent of 
recipients given it for post-operative pain03), Oral 
tramadol was reported as effective as intramuscular 
morphine for pain-relief after inguinal hernia surgery 
(14) and tramadol given before surgery reduced post­
operative tramadol consumption(l5). The reported 
rate of adverse effects of tramadol SR was 6.5 per 
cent03), less than the original preparation06). The 
current study evaluated the analgesic efficacy and 
safety of two doses of oral tramadol SR for treatment 
of pain after modified radical mastectomy. A fixed 
dose of 200 mg tramadol per day was chosen because 
most patients with moderate pain experienced suffi­
cient relief at this dosage02). 

METHOD 
Participants 

The Ethics Committee of the Faculty of 
Medicine approved the study and informed consent 
was obtained from all participants. Women with ASA 
physical status 1-11, who underwent modified radical 
mastectomy, were enrolled in the study. Age and 
weight ranged from 18 to 75 years and 40 and 75 kg, 
respectively. During a pre-operative interview, patients 
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were instructed on how to use both the PCA device 
and the 100-mm VAS scale (0 =No pain, 100 =Worst 
pain imaginable). Exclusion criteria included 1) inabi­
lity to use the PCA device or the VAS instrument, 2) 
allergy to tramadol, or 3) substance abuse. 

Interventions 
By using simple randomization, patients were 

allocated to receive either oral tramadol SR (100 mg), 
or a placebo tablet approximately 1 h before surgery 
and again 12 h later. No additional oral preanesthetic 
medication was prescribed. In the operating room, 
anesthesia was induced with 3 to 5 mglkg thiopen­
tone, 1 to 2 f..Lg/kg fentanyl, 0.1 to 0.15 diazepam mg/ 
kg, and maintained with 70 per cent nitrous oxide in 
oxygen, up to 2 per cent sevoflurane, and supple­
mented with 0.5 to 1 f..lglkg/dose fentanyl according 
to the judgment of the anesthetist. All patients were 
monitored in the PACU for 2 h. Analgesia, if inade­
quate, was provided by iv morphine using a PCA 
device (Baxter) set at 1 mg bolus with a 5-minute 
lockout-interval, without basal infusion. PCA was 
used continuously in the surgical ward for 24 h. After 
the PCA was discontinued, all patients received para­
cetamol tablets ( 1,000 mg) for analgesia as needed. 
For treatment of nausea and vomiting, 10 mg of 
metoclopramide was administered intravenously, on 
demand. 

Outcomes and assessments 
Nurses in the study team, not apprised of 

the patient groupings, carried out the assessment of 
pain both at rest (rV AS) and during arm movement 
(mVAS), at admission to the PACU (To) and at hour 
2 (T2), 6 (T6), 12 (T12) and 24 (T24). Cumulative 
morphine consumption was recorded from the PCA 
pump at hour 2 (T 2), 6 (T 6), 12 (T 12) and 24 (T 24). 

Table 1. Patients demographic. 

Baseline characteristics 

Age (yr) 
Weight(kg) 
Duration of surgery (min) 
ASA Physical status 11 0 
Total dose of Fentanyl during anesthesia (!Lg) 
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Adverse events were recorded. Assessments were not 
performed between 22:00 and 06:00. 

Statistical methods 
The authors estimated the sample size 

required for testing the hypothesis that post-operative 
pain would be less in the tramadol than in the placebo 
group. A 50 per cent difference in the proportion of 
patients with the m VAS > 30 mm at T 6 was defined 
as clinically relevant and based on the pilot study that 
the proportion was 80 per cent. Therefore, a sample 
size of 23 patients per group was required to give 80 
per cent power and a type I error of 0.05. 

Descriptive statistics were used to describe 
demographics and clinical variables. The Z-test was 
used to compare the proportion of patients with VAS 
> 30 mm. Since the VAS score and morphine con­
sumption did not follow a normal distribution, these 
parameters were analyzed by the Mann-Whitney U 
test and reported as the median with an interquatile 
range. The x2-test was used for the analysis of adverse 
events. A p < 0.05 was considered statistically signi­
ficant. 

RESULTS 
From February 2001 to November 2002, 50 

patients, with comparable baseline characteristics, 
fulfilling the inclusion criteria were enrolled in the 
study, 25 in each group (Table 1). No patients dropped 
out before the end of the study. 

Two patients in group P and 3 in group T 
were not assessed for VAS at To because of drowsi­
ness. One patient in group P was not assessed at T 2 
for the same reason. As per the protocol, two patients 
in group P and 4 in group T were not assessed at T 12· 

The proportion of patients with VAS > 30 
mm at each time of assessment was not different be-

Tramadol (T) 
(n = 25) 

44.8± 10.9 
56.9± 10.9 

136.8 ±41.3 
17/8 

115.0 ± 33.7 

Placebo (P) 
(n = 25) 

49.6±9.4 
58.4±9.3 

142.2±54.6 
20/5 

ll6 ± 38.1 

Data were presented as the mean ± SD and number for physical status. 
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tween the two groups (Fig. 1, 2), except for the mVAS 
at T 24 when group Twas greater than group P ( 48% vs 
20%, p = 0.04). The proportion of patients with mVAS 
> 30 mm at T 6• the primary outcome, was not diffe­
rent (56% vs 60%, 95% CI of difference: -31%, 23%, 
p = 0.77). 

The median rV AS of the two groups were 
similar (Fig. 3). The median rVAS decreased with time 
to below 30 mm after T 6· There was no correlation 
between the median rV AS at T 6 and age, body weight, 
intra-operative use of fentanyl and duration of anes­
thesia, respectively. The median mVAS of the two 
groups were similar (Fig. 4 ), except for the m VAS at 
T24 in group T, which was greater than group P (10 
mm vs 25 mm, p = 0.04) 

% of patients with rVAS > 30 mm. 

100 

80 

60 

40 

20 

0 

0 2 6 

Cumulative morphine consumption was not 
different between the groups (Fig. 5). The incidence 
of nausea and vomiting was higher in group T than P 
(56% vs 24%, p = 0.02). Two patients from group T 
had headache and dizziness and one in group P had a 
minor skin rash. 

DISCUSSION 
In the present study, two doses of 100 mg 

oral tramadol SR failed to provide adequate analgesia 
after modified radical mastectomy. Several factors 
may explain the finding. 

The median rVAS, pain intensity, upon 
admission to the PACU, in the placebo group was 53 
mm. This was classified as moderate to severe pain, 

12 24 
(hr) 

D Placebo 
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Fig. 1. The proportion of patients with rV AS > 30 mm. 
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Fig. 2. The proportion of patients with m VAS > 30 mm. 

* p = 0.04 (Z test for proportion). 
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Fig. 4. The mVAS, median (interquatile range). 
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Fig. 5. The cumulative morphine consumption, median (interquatile range). 

MO :: morphine in mg 

requiring a strong opioid, however, intensity at 2 h 
decreased to moderate (35 mm) as observed by Dirks 
Jet aJ(3). 

The median cumulative dose of morphine 
at 24 h, for rescue of pain in the present study, was 
10 mg compared to the 29 mg at 4 h in the study by 
Dirks et aJ(3). Evidently, the small dose of morphine 
resulted in high median mY AS and slowly decreased 
mY AS over time. The body weight (average two-fold 
greater) in the study by Dirks et al might explain the 
higher morphine consumption as might racial, cultural 
and educational differences. Adam et aJ(2) reported 
low cumulative dose morphine with similar pain scores 
as in the present study. 

A dosage of 100 mg tramadol SR may be 
inadequate for the severe pain experienced after modi­
fied radical mastectomy. Stubhaug et al07) reported 
I 00 mg oral tramadol in patients with VAS ~ 60 mm 
had an inferior analgesic effect to acetaminophen plus 
codeine. A meta-analysis by Moore et aJ(I8) indi­
cated oral tramadol had a dose response: at I50 mg, 
it had an NNT of 2.4 compared to 4.8 for I 00 mg. 
The authors only used 100 mg/tablet of tramadol SR. 
Increasing the dose to ISO mg by dividing a IOO mg 

tablet in half would have disrupted the sustained­
release property of undamaged tablets. The combina­
tion oftramadol with other analgesics such as acetami­
nophen may be useful for increasing overall analgesic 
efficacy( 19). The present results are in contrast to 
those of Shunshine et al(20) who reported 75 mg of 
oral tramadol had an analgesic effect superior to 650 
mg of acetaminophen plus 100 mg of propoxyphene. 
It is debatable whether trarnadol SR had an analgesic 
duration of I2 h considering the median m VAS at 24 
h in the tramadol group was higher than the placebo 
group, while the median rV AS in both groups was 
comparable. 

The authors found the incidence of nausea 
and vomiting (56%) to be as high as previous studies 
(range, 48 to 84%)(21-23). Chan et al(23) found that 
middle-aged women and breast surgery were asso­
ciated with a higher incidence of nausea and vomit­
ing and that the peak incidence was between 2 and 6 
h after surgery. Anesthesia administration techniques 
also affected the incidence of nausea and vomiting. 
The authors used a technique similar to that used by 
Chan et a! except for sevoflurane instead of isoflurane. 
In contrast to the very low incidence of nausea and 
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vomiting after breast surgery (8.5%) reported by Dirks 
et al(3), perhaps the result of a different technique. 
except for the use of morphine for rescue analgesia 
after surgery, indicates the use of morphine by PCA 
pump had little effect on post-operative nausea and 
vomiting. 

Tramadol was highly associated with nausea 
and vomiting. The authors considered this effect, how­
ever some have reported that tramadol SR has an inci­
dence of nausea and vomiting between 3.4 and 16.6 
and l.l and 9.8 per cent, respectiveJy(l2, 13). The 
incidence was low when compared to the 33 per cent 
for the original preparation( 17), however, patients 
with chronic pain conditions in those studies would 
have less nausea and vomiting than the post-opera­
tive patients. A previous study also showed that oral 
administration of tramadol had a lower incidence of 
nausea and vomiting than intravenous administration 
(7) and tramadol had less effect on gastric emptying 
time when compared to morphine(24). In the present 
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study, patients with nausea and vomiting were treated 
with metoclopramide on request. 

SUMMARY 
Two doses of oral tramadol SR 100-mg com­

pared to a placebo had no effect on post-operative pain 
scores and morphine consumption in patients under­
going modified radical mastectomy. Patients in the 
tramadol group actually reported more nausea and 
vomiting than the placebo group. To increase the 
efficacy of tramadol SR, the use of a higher dosage 
or combination with other analgesics should be con­
sidered. 
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~J1v'l'Un~J.1 Til mVAS >30 'J~nlln~J.I P (48% vs 20%, 95% Cl of difference: -53%, -3%, p = 0.04) tfiJ.~lru 
morphine Yl'l,la::aJ.~ 'l 'IJLL~I'l::~l~L ll'll'lltl~J~at:~~n~J.~l~V'lul'lllJ.ILL~n~l~L ~'IJL~V"ln'IJ LL~V'ltlt:llnl'il'l~'IJ 1;mL ~v'U'l 'IJ~J"lv . . . 
n~J.~ T J.llnmln~J.I P (56% vs 24%, p = 0.02) 

R'lll : m'i'l~m tramadol SR 100 J.ln futl'i::'Yll'IJ 2 l'lf~ L'IJ~J"lv~li~ modified radical mastectomy 1~ 
NlJ.Il'itll'l~mm'itl"l~~~~~li~ LLG'l::tfiJ.~lrum'i'l-6 morphine l'l~1~Lilmrlvunum~l'ltln iin-.f~V'lumm'il'l~'IJ l;mL~V'IJ 
• • ..1 • 
'i"lJ.I~"lVL'IJD~'il'Yl'J~ml 

&n.~'IJ'irU Lii!11Jfl!l.a, 1J.~ai'"u nql!tru::th::nm._, 1~ u..liiA, 
1J1ftti'1JYI'; tnil1J,.;'f;",;: fAv4, fl"Sl'm'flil'll. ".a'f,. 'lnnti'1Jn" 
"fM1.11!1L't'I'Jm.au.'Wflri "1 2547; 87: 24-32 

• ml'l'i'lll'iity!jl'imn, 

•• ~1'1JU1nl'iYWlU1l'l, h~V'ltl1Ull'll'fi'IJI'l1'1JYJ{ 1'\t"U:;'U.V'lYltll'fl<lfl'l J.l'ln'iY1tll~tl'!J1l'IJU.n'IJ, '!J1l'IJU.n'IJ 40002 


