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Epidural tramadol for 
postoperative pain after 
Cesarean section 

Purpose: To compare the post-operative analgesic effect of ~00 mg vs 200 mg epidural tramadol and saline in 
patients undergoing elective Cesarean section. 
Methods: Sixty healthy women undergoing Cesarean delivery with epidural anesthesia were randomly allocat- 
ed into three groups (n = 20 in each). Patients received, at skin closure via the epidural catheter, 100 mg tra- 
madol (Group I), 200 mg tramadol (Group II) or 10 ml saline (Control group). Pain scores and side effects were 
evaluated at I, 2, 4, 8, 12 and 24 hr after surgery. Mean times to the first analgesic administration, as well as the 
cumulative doses of analgesic requirements over 24 hr postoperatively were compared. 
l~sults: The mean time to first analgesic administration was longer in patients who received 100 mg tramadol 
(4.5 • 3. I hr) and the 200 mg tramadol (6.6 -+ 3.4 hr) than in those who received placebo (2.8 _ 2 hr). The 
mean cumulative doses of meperidine over 24 hr were less in the 100 mg tramadol group (0.3 _ 0.3 mg-kg -I) 
and the 200 mg tramadol group (0.3 • 0.3 mg.kg-') than in the control group (0.7 • 0.4 mg'kg-'). Also, the 
mean doses of diclofenac over 24 hr were less in the 100 mg tramadol group (I 56 • 59 mg) and the 200 mg 
tramadol group (I 42 • 62 mg) than in the control group (214 • 70 mg). However, no difference was obtained 
between patients receiving 100 mg and 200 mg tramadol concerning all parameters studied. 
Conclusion: Epidural tramadol 100 mg can provide adequate postoperative analgesia without respiratory 
depression in patients after Cesarean delivery. 

Objecfi f  : Comparer I'effet analg~sique postop&atoire de 100 mg vs 200 mg de tramadol ~pidural ou d'une 
solution sal& chez des patientes qui doivent subir une c~sarienne. 
M&hode  : Soixante femmes en sant~ admises pour une c~sarienne sous anesth&ie ~pidurale ont ~t~ r~parties 
au hasard en trois groupes (n = 20 chacun). Elles ont re,u, Iors de la fermeture cutan& et au moyen d'un 
catheter ~pidural, 100 mg (groupe I) ou 200 mg (groupe II) de tramadol ou I0 ml de solution salve (groupe 
t~moin). Les scores de douleur et les effets secondaires ont ~t~ ~valu& ~ I, 2, 4, 8, 12 et 24 h apr& I'interven- 
tion. On a compar~ les temps moyens de la premi&e administration d'analg&ique et quelles en ~taient les doses 
cumulatives postop&atoires demand&s pendant 24 h. 
I~sult~ts : Le temps moyen pour la premiere analg~sie a ~t~ plus long chez les patientes qui ont re~u 100 mg 
(4,5 • 3, I h) ou 200 mg (6,6 • 3,4 h) de tramadol que chez celles qui n'ont re~u que le placebo (2,8 +_ 2 h). 
Pendant 24 h apr~s la c~sarienne, les doses moyennes cumulatives de m~p&idine ont ~t~ moindres dans les 
groupes Ie t  II (0,3 _ 0,3 mg.kg-I; 0,3 +_ 0,3 mg-kg-') que dans le groupe t~moin (0,7 • 0,4 mg'kg -I) et les 
doses moyennes de diclof~nac ont ~t~ plus faibles dans les groupes Iet II (I 56 -+ 59 mg; 142 • 62 mg) que dans 
le groupe t~moin (214 • 70 mg). Cependant, aucune diff&ence n'a &6 not& entre les patientes des groupes I 
et II, et ce, pour tousles param&res &udi&. 
Conclusion : I'administration ~pidurale de 100 mg de tramadol peut fournir une analg~sie postop&atoire 
adequate sans d~pression respiratoire chez des patientes qui ont subi une c&arienne. 
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HE use o f  intrathecal or epidural opioids 
has been recommended for relief of  post- 
operative pain including postoperative pain 
after Cesarean section. I-s Tramadol, a rela- 

tively new, centrally-acting analgesic drug has a low 
but preferential activity at opioid receptors, and also 
inhibits both noradrenaline and 5-hydroxytryptamine 
(5-HT) neuronal reuptake, and facilitates 5-HT 
release. ~176 Thus, it has been advocated as an anal- 
gesic, without respiratory depression. 6q~ 

Tramadol depresses spinal nociceptive receptors in 
the rat)  ~ Also, previous studies have shown that 
epidural tramadol can produce effective postoperative 
analgesia in patients undergoing major abdominal 
surgery without any serious side effects. 12-t3 Using an 
initial epidural tramadol dose of  50 mg was less effec- 
tive than 100 mg tramadol. Is 

The present report investigates the effect of  100 
mg epidural tramadol vs 200 mg for postoperative 
analgesia in patients undergoing elective Cesarean sec- 
tion. The results were compared with those achieved 
in a control group receiving epidural saline. 

Methods 
After institutional approval and informed consent, we 
studied 60 full term pregnant patients, ASA physical 
status I or II, undergoing elective Cesarean section. 
Exclusion criteria include obesity (weight > 115 kg), 
short stature < than 152 cm, diabetes, pregnancy- 
induced hypertension, chronic hypertension, heart 
disease and multiple gestation. At the preoperative 
visit, patients were instructed in the evaluation of  pain 
using the visual analog scores (VAS) of  0-10 cm (0 cm 
= no pain, and 10 cm = the worst pain possible). 

Patients were premedicated with atropine 0.5 im one 
hour before surgery. Intravenous access was established 
on arrival in the anesthetic room, and 1 litre lactated 
Ringer's solution was infused. Epidural anesthesia was 
performed with the patient in the sitting position, at the 
L2. 3 or L~. 4 interspace. The epidural space was identified 
by the loss of  resistance technique, using a 17-Gauge 
Tuohy needle and the epidural catheter was inserted 3- 
4 cm into the epidural space. The patient was then 
positioned supine, with 15 ~ left uterine displacement. 
All patients received 5 L.min -1 oxygen, by face mask, 
until delivery. A test dose of  3 ml plain lidocaine 2% to 
be followed by 17 ml was injected epidurally. Additional 
boluses of  the local anesthetic were given as clinically 
indicated. The upper level of  epidural blockade required 
was T4. 6. Hypotension defined as a reduction of  the sys- 
tolic blood pressure > 20%, was treated with iv boluses 
of  ephedrine 5 mg and additional rapid infusion of  
Lactated Ringer's solution. Ephedrine treatment was 

repeated every two minutes if hypotension persists or 
recurs. 

At skin closure, patients were randomized to 
receive in the epidural catheter either a bolus dose of  
100 mg (Group I, n = 20), or 200 mg (Group II, n = 
20) tramadol or a bolus of  10 ml saline (Control 
group, n = 20). Study drug boluses diluted with sodi- 
um chloride 0.9% to 10 ml were prepared by an anes- 
thesiologist who took no part in patient management 
or assessment. Investigator was unaware of  the treat- 
ment given. The epidural catheter was removed at the 
end of  surgery. The VAS of  pain, as well as side-effects 
(respiratory depression, vomiting and pruritus) were 
evaluated at 1, 2, 4, 8, 12 and 24 hr after surgery. 
Respiratory depression was defined as a respiratory 
rate < 10 bpm. Vomiting and pruritus were rated as 
absent, mild (present but not  requiring treatment) or 
severe (treatment required). The incidence of  urinary 
retention was not studied, as all patients had an 
indwelling catheter for at least eight hours after induc- 
tion of  anesthesia. 

Pain scores were obtained while the patients were 
at rest. I f  the VAS was 2, or upon patient's request, 
additional analgesics were provided. Patients were ini- 
tially treated with a suppository of  100 mg diclofenac. 
I f  no relief was observed within 30 min, 1.0 mg.kg -* 
meperidine im was administered. Pain scores, time to 
first analgesic request, cumulative doses of  diclofenac 
and meperidine, as well as the incidence of  adverse 
events (respiratory depression, vomiting and pruritus) 
for the first 24 hr after operation were compared in 
the three groups. 

Statistical analysir. All data are presented as mean + 
SD. One-way analysis of  variance (ANOVA) was used 
to test the difference in patient characteristics (age, 
weight, height), between drug doses, VAS and the 
mean time to first analgesic administration. The 
Scheffe' test was used for comparison of measured 
variables between two groups. P <0.05 was considered 
statistically significant. 

TABLE I Demographic Data 

Control Group �9 Group H 

Age (yr) 34 • 6 31 • 6 31 • 4 
Weight (kg) 80 + 14 77 • 12 84 + 12 
Height(cm) 162 • 6 162 • 6 163 • 3 
% o f  first Cesarean section 30% 25% 30% 
% o f  repeat Cesarean section 70% 75% 70% 

Mean age, weight and height, as well as the percentage of  first vs 
repeat Cesarean section in the control group vs the 100 mg tmmadol 
group (Group I) and the 200 mg tramadol group (Group II). 
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TABLE II Postoperative mean visual analog pain scores (VAS) during the first 24 hr, analgesic requirements ofdemerol and diclofenac 
(vokaren), as well as the mean time to the first analgesic administration in the control group vs the 100 mg and 200 mg tramadol groups. 

VAS (cm) Mean time to first Demerol (mg.kg -1) Voltarene(rag) 
analgesic (hr) 

Control 2.56 • 0.80 2.8 • 2.0 0.70 • 0.40 214 i 70 
Tramadol 100 0.91 • 0.84* 4.5 • 3.1" 0.31 • 0.30* 156 • 59* 
Tramadol 200 1.12 • 0.40* 6.6 • 3.4* 0.30 • 0.33* 142 • 62* 

* P < 0.05 vs Control 

Results 
There were no intergroup differences in age, weight, 
height, as well as the percentage of  first vs repeat 
Cesarean section (Table I). 

The mean VAS values taken at 1, 2, 4, 8, 12 and 24 
hr postoperatively was lower in the tramadol groups 
than in the control group. Also, the mean time to first 
analgesic administration was longer in the patients 
who received tramadol than in those who had received 
the placebo. The mean cumulative doses of  meperi- 
dine and diclofenac over 24 hr were lower in the 
patients who received 100 mg of  tramadol and those 
who received 200 mg of  tramadol than in the control 
group (Table II). However, no difference was 
obtained between patients receiving 100 mg tramadol 
and 200 mg tramadol concerning all parameters stud- 
ied. In the three groups, adverse side-effects such as 
respiratory depression, vomiting and pruritus were 
not  observed. 

Discussion 
The use of  epidural opioids to relieve postoperative 
pain following Cesarean delivery has been advocated. 
In 1979, Wolfe and Nicholas reported that epidural 
100 jag fentanyl relieved postoperative pain in 20 
patients who had undergone elective Cesarean sec- 
t ion)  4 Also, Kotelko and co-workers reviewed their 
experience using 5 mg epidural morphine for analge- 
sia in 276 healthy women undergoing Cesarean deliv- 
ery. They found that good to excellent analgesia had 
been achieved, lasting 24-36 hr for 83% of the 
patients, is The most serious side-effect encountered 
with epidural opioids is delayed respiratory depres- 
sion. Morphine is most commonly associated with this 
complication. The relatively low lipid solubility of  
morphine is thought  to account for its tendency for 
cephalad spread in the CSF. Thus, close observation is 
recommended for 24 hr after the last injection) 6-19 

Tramadol is a weak agonist at all types of  opioid 
receptors with some selectivity for p receptors} ~ Also, 
mechanisms of  action ofnon-opioid receptors may con- 
tribute to the analgesic profile. Tramadol inhibits nora- 

drenaline uptake and stimulates serotonin release, and 
these are transmitters in the descending inhibitory path- 
ways which enhance analgesia. 21~2 The non-opioid 
mechanisms may potentiate the analgesia of  epidural 
tramadol, without inducing respiratory depression. 

The present report shows that both 100 and 200 
mg epidural tramadol provide adequate postoperative 
pain relief following Cesartan section, as evidenced by 
lower VAS, longer mean time to the first analgesia 
request, and less requirement for supplementary anal- 
gesics than in the control group. However, no differ- 
ence was found between patients receiving 100 mg 
and 200 mg tramadol, concerning all parameters stud- 
ied. This ceiling effect o f  tramadol is similar to that 
achieved in a previous study showing that epidural 
morphine 5 mg was as effective as 7.5 mg in provid- 
ing postoperative analgesia after Cesarean delivery, as 
evidenced by the same onset time, peak analgesia and 
duration of  analgesia, s 

Adverse side-effects following epidural opioids 
include respiratory depression, pruritus, nausea, vomit- 
ing and urinary retention: 16-19 the most serious is early 
or delayed respiratory depression. Our study did not 
show any evidence of  respiratory depression, even with 
subsequent administration of  additional analgesics. 
However, delayed respiratory depression is such a rare 
occurrence, that one may not encounter this complica- 
tion in a limited number of  patients. The most common 
side-effect of  spinal or epidural opioids is pruritus, 
which is related to the cephalad migration of  the nar- 
cotic in the CSF. In patients given intrathecal 1.0 mg 
for morphine labor and delivery pain, Baraka and co- 
workers found 100% incidence of  pruritus. 2s None of  
our patients receMng epidural tramadol complained of  
pruritus. The most frequently reported side-effect with 
tramadol is nausea and /o r  vomiting. This can be 
explained by the 5-HT action of  the drug. It occurs 
more frequently after intravenous than intramuscular 
administration oftramadol} 4 Also, it has been reported 
when epidural tramadol was used following abdominal 
surgery, is In our study, no patient complained of  vom- 
iting which is an added advantage to the use of  epidur- 
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al tramadol in parturients delivering by Cesarean sec- 
tion. A larger patient population may be needed to 
show conclusively that epidural tramadol has no adverse 
side effects. Only 0.1% of  a dose oftramadol was found 
to be excreted in the milk of  lactating women, an 
amount which is unlikely to produce clinically impor- 
tant effects in infants. 24 

Diclofenac has been reported to improve analgesia 
provided by small doses o f  epidural and intrathecal 
morphine after Cesarean analgesia. 2s-26 In our report, 
diclofenac, a nonsteroidal anti-inflammatory drug, was 
also used as a first line drug when administration o f  
additional analgesic medication was needed. There is a 
theoretical risk o f  increased bleeding after NSAIDS due 
to decreased platelet function 27 and tocolytic activity. 28 
No side effects o f  this nature were observed. 

In conclusion, our report  shows that 100 mg or 
200 mg epidural tramadol can safely provide adequate 
postoperative pain relief after Cesarean delivery, com- 
pared with epidural saline. This was evidenced by a 
decrease of  the mean o f  the VAS values taken at 1, 2, 
4, 8, 12 and 24 hr postoperatively, as well as by the 
significant increase of  the mean time to the first anal- 
gesic administration. Also, the mean cumulative doses 
o f  meperidine and diclofenac requirements over 24 hr 
postoperatively were significantly lower in the tra- 
madol groups than the control group. Other  side 
effects such as clinical respiratory depression, vomiting 
or pruritus were not  observed. There was no differ- 
ence between the 100 mg and 200 mg epidural tra- 
madol groups. 
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