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ABSTRACT

OBJECTIVE: To compare the analgesic effect of pre-operatively administered combination of dexamethasone and tramadol versus 
tramadol only on post-operative pain scores of patients undergoing open appendectomy.
 STUDY DESIGN: A Randomized, double-blinded, parallel group study.
 PLACE AND DURATION: Study was carried out in Accident and Emergency Department of Benazir Bhutto Hospital, Rawalpindi from 
1st February 2017 to 27th March 2017.
METHODOLOGY: Patients undergoing open appendectomy were enrolled using the inclusion criteria and interventional protocol 
was randomized across two parallel groups; 1st group received pre-operative intravenous combination of dexamethasone and 
tramadol and the 2nd group received tramadol only. The pharmacological variables of anaesthesia were kept at a constant level 
for all the participants of the study. Pain was assessed at 0-4 hours post-operatively using the Numeric Rating Scale (NRS).  
RESULTS: There were 32 patients in 1st group (combined dexamethasone tramadol) and 30 patients in 2nd group (tramadol only). 
Mean post-operative pain score(as per NRS) at 0-4 hours was 3.06 in group 1 while it was 4.53 in group 2 (p value=0.002) Among 
the 1st group,  a remarkable 65.6% had only mild pain(NRS 1-3) and 34.3% had moderate pain(NRS 4-6). Among the 2nd group, 30% 
had mild pain, 53.3% had moderate pain, while 16.6% of the patients had severe post-operative pain (NRS 7-10). Regarding rescue 
analgesia, only 34.3% of combined dexamethasone tramadol group had to be administered additional post-operative analgesia. 
CONCLUSION: Pre-operative administration of a combination of intravenous dexamethasone and tramadol results in statistically 
significant lesser pain scores and decreased requirement of rescue analgesia at 0-4 hours post-operatively in patients undergoing 
open appendectomy for acute appendicitis.
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INTRODUCTION

During the 21st century, the pooled incidence of acute 
appendicitis (in per 100,000 person-years) was 100 in North 
America, and the estimated cases in 2015 was 378,614. The 
pooled incidence ranged from 105 in Eastern Europe to 151 in 
Western Europe 1. Post-operative pain after appendectomy is 

one of the commonest complication experienced by the patients, 
which leads to the use of multiple oral and parenteral analgesics 
by patients and hospital setups 2,3, resulting in significant 
stress for patients and families and considerable financial 
burden, along with delay in returning to daily work routines4. 
Dexamethasone has an established role in alleviating post-
operative pain scores when administered pre or per-operatively 
on the surgical floors due to their anti-inflammatory actions5-8. 
Their mechanism of action is by binding to specific receptors 
within the cytoplasm of targeted cells. The receptor-steroid 
(dexamethasone) complex then moves into the nucleus, 
binding to DNA and altering synthesis of specific proteins, 
including inflammatory autacoids and immune-linked 
cytokines9,10. Tramadol is a centrally acting synthetic opoid 
analgesic, which acts by binding to μ-opioid receptor as well 
as by inhibiting the re-uptake of serotonin and norepinephrine 
11,12. Onset of action after intravenous administration is 
almost immediate and lasting for about 4-6 hours 13,14.  
Multimodal analgesia describes using different analgesic 
agents with different mechanisms and sites of action, 
consequently leading to the use of lower doses of drugs and 
avoiding unwanted adverse effects15-19, along with superior 
analgesia experienced by patients. In this study protocol, one 
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group were given the combination of 8mg IV dexamethasone 
and 50mg IV tramadol 15 minutes before induction of 
general anaesthesia and the second group received only 
50 mg IV tramadol. Post-operative pain was assessed at 0-4 
hours post-operatively using the Numeric Rating Scale (NRS). 
It was hypothesized that patients undergoing open 
appendectomy with pre-operative intravenous administration 
of combined 8mg dexamethasone and 50mg tramadol will 
have statistically significant lower pain scores as compared 
to patients administered 50mg intravenous tramadol only. 
Requirement of any rescue analgesia during the post-operative 
period was observed and documented for each of the subject. 
The objective of this study was to compare the analgesic 
effect of pre-operatively administered combination of 
dexamethasone and tramadol versus tramadol only on post-
operative pain in patients undergoing open appendectomy 

METHODOLGY

This double-blinded, randomized, parallel-group study with 
balanced randomization (1:1) was approved by IRF (Institu-
tional Research Forum) and research ethical review committee 
of Rawalpindi Medical College and Allied Hospital. The study 
setting was Accident and Emergency Department of Benazir 
Bhutto Hospital, Rawalpindi, Pakistan and duration was 1st Feb-
ruary 2017- 27th March, 2017. Study population was patients 
undergoing open appendectomy, at the aforementioned set-
ting, as advised per duty surgeon. Inclusion criteria was adult 
patients(aged 18 years or older) undergoing open appendec-
tomy, ASA category 1-2, who gave written consent to the study 
intervention and have histopathologically proven acute appen-
dicitis, performed on the appendix sample post-operatively. 
Exclusion criteria was patients not able to report their pain 
scores, patients using systemic or oral steroids or immunosup-
pressive agents, pregnant or lactating mothers, diabetic pa-
tients or patients with a known sensitivity/allergy to tramadol. 
Assuming a difference in means of 9 with a standard devia-
tion of 22.35 on NRS, according to a study reporting post-op-
erative pain scores of patients undergoing appendectomy 20, 
an alpha level of 0.05 and power of 80% using comparison 
of 2 means with a 5% superiority margin, we required 32 pa-
tients per group, making the total sample size of 64 patients. 
After diagnosing cases of acute appendicitis and obtaining their 
verbal and written consents, they were assigned into their re-
spective groups and received treatment protocol according to 
a computer generated randomization schedule, which listed 
the allocation sequences assigned to each of the two interven-
tion groups (combined dexamethasone and tramadol group 
“CDT” and tramadol only group “T” ). The patients were giv-
en the treatment by one of the investigator who administered 
prepared injections containing the drugs (blinded to treatment 
sequence), prepared by a nurse who was aware of the random-
ization schedule and was not part of the rest of the study. In-
tervention was with either 8mg of dexamethasone plus 50mg 
tramadol or 50mg tramadol only, both diluted to make a total 
of 5ml injection and labelled with an allocation sequence/code. 
The pharmacological variables of anaesthesia were kept 
at a constant level for all the participants of the study. As 
per policy of aforementioned hospital, TIVA (total intra-

venous anaesthesia)21 was used for induction, and isoflu-
rane and nitrous oxide were used as maintenance gases, 
each of them optimized at a constant level for all patients. 
Throughout the study, the patients and investigators in-
volved in study were blinded to the intervention assignments. 
Primary outcome was post-operative pain assessed at 0-4 
hours post-operatively, using the Numeric Rating Scale (NRS)22. 
Patients with post-op GCS 15/15 were asked to rate their pain 
scores on a scale 0f 0-10, with 0 being no pain, and 10 being 
the worst possible pain. Secondary outcome was requirement 
of any post-operative RESCUE ANALGESIA, which was usually 
50mg intravenous tramadol, unless contraindicated. Those 
cases were considered for rescue analgesia who either had 
NRS scores of ≥4 or who specifically requested for it. Cases 
in which post-operatively performed histopathology failed to 
document acute appendicitis were excluded from the study. 
Patients with per-operatively discovered perforated appendix 
were also not taken into consideration.

RESULTS

Using the inclusion criteria, a total of 82 patients were enrolled 
in the study, after getting their consent, against our required 
sample size of 64. Among them, post-operative histopatholo-
gy report of 11 patients showed appendix to be non-inflamed, 
while 9 of the patients had perforated appendix discovered 
per-operatively, these cases were excluded from our study as 
per exclusion criteria, leaving 32 patients in CDT( 1st group) 
and 30 in T ( 2nd group), a total of 62 patients. Mean post-oper-
ative pain scores at 0-4 hours post-operatively was 3.06 in CDT 
group (Combined Dexamethasone Tramadol) while it was 4.53 
in the T group (Tramadol only) as per Numeric Rating Scale 
(NRS), with the independent sample t-test showing p vaue to 
be 0.002 (statistically significant) (Table - II).

65.6% of CDT group had only mild pain(NRS 1-3) and 34.3% 
had moderate pain(NRS 4-6). In the Tramadol only group, 
30% had mild pain, 53.3% had moderate pain, while a fur-
ther 16.6% had a severe pain( NRS 7-10) post-operatively. 
Regarding the need for additional post-operative analgesia, 
70% of the T group( 21 out of 30) patients required rescue an-
algesia in the form of 50mg IV tramadol injection, while only 
34.3% of CDT group( 11 out of 32 patients) had a need for any 
post-operative analgesia.

DISCUSSION

Previously, a few clinical trial had been carried out to determine 
the role of dexamethasone in patients undergoing appendec-
tomy 23,24. These studies failed to deduce any statistically signif-
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Table – I: MEAN POST-OPERATIVE PAIN SCORES (0-4 HOURS) 
as per NRS (N=62)

Groups Drug (pre-operative 
administration)

No. of 
cases (n) Mean

Group -  1 Dexamethasone +  
tramadol n=32 3.0625

Group -  2 Tramadol only n=30 4.5333
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icant analgesic effect of dexamethasone post-operatively. This 
result might be in part due to the fact that their exclusion cri-
teria did not include perforated appendix, which has a higher 
post-operative pain score as compared to inflamed appendix 
only25. In contrast, in this double-blinded, randomized clinical 
trial, only those patients were taken into consideration having 
histopathologically proven inflamed, non-perforated appendix. 
The concept of pre-operatively administered multimod-
al analgesia for patients undergoing open appendectomy 
is introduced in this study, and hypothesis was structured 
that patients receiving combined dexamethasone and tra-
madol will have statistically significant lower pain scores at 
0-4 hours post-operatively. During this post-operative pe-
riod, it was ensured that patients do not receive any pro-
phylactic analgesia, unless there was a clear indication. 
As per results, there is a statistically significant(p value= 
0.002) difference in mean pain scores ( as per NRS) between 
the CDT (combined dexamethasone tramadol) and T (tra-
madol only) groups, thereby patients in the CDT group had 
lower pain scores, measured at 0-4 hours post-operative-
ly, reason being the analgesic role of dexamethasone and 
the concept of multimodal analgesia, which proves that if 
two analgesics with different mechanisms and sites of ac-
tions, are given simultaneously, their combined action is 
significantly superior as compared to one of the analgesic 
agent given alone and have a lesser adverse effects profile. 
65.6% patients of the CDT reported mild pain, while only 
30% of the T group patients had mild pain (NRS 1-3) post-op-
eratively; 34.3% of CDT population and a remarkable 53.3% 
of the T group patients resided in the category of moderate 
pain (NRS 4-6), consequently, more than half of the patients 
receiving only pre-operatively 50mg tramadol reported 
moderate pain post-operatively, resulting in significant dis-
tress. Further, 16.6% patients from T group had severe pain 
(NRS 7-10), while no patient from CDT group reported se-
vere post-operative pain. These figures clearly highlight the 
superior analgesic role of dexa and multimodal analgesia. 
The role of dexamethasone in patients undergoing open ap-
pendectomy is further clarified by the requirement of patients 
of any post-operative rescue analgesia. Only 34.3% patients 
from CDT group had a need for rescue analgesia; a signif-
icant 70% patients from tramadol group had to be adminis-
tered post-operative analgesia to relieve them of their pain. 
Rescue analgesia, in itself, is a significant burden for patients 
and hospital setups, and the pain alleviating effect of dexa-

methasone is clearly shown by these aforementioned figures. 
In view of the results, 8mg dexamethasone has a statis-
tically significant analgesic effect when given pre-oper-
atively in a multimodal analgesic regimen, which might 
lead to an early return of the patient to daily work routine 
and a considerably lesser psychological and financial bur-
den on the affected population. Its role, however, in cas-
es of perforated appendix, could still be worked upon. 
This study only focused on open appendectomy procedures. 
Before making the multimodal analgesic regimen of dexa and 
tramadol as a standard protocol in acute appendicitis, its effi-
cacy and adverse effect profile should also be extensively in-
vestigated in the emerging laparoscopic appendectomy proce-
dures as well.

CONCLUSION

Pre-operative administration of a combination of intravenous 
dexamethasone and tramadol results in statistically significant 
lesser pain scores and decreased requirement of rescue 
analgesia at 0-4 hours post-operatively in patients undergoing 
open appendectomy for acute appendicitis.
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