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Introduction:
Appendicitis is infl ammation of the appendix. 
Th e symptoms of appendicitis can vary. It can 
be hard to diagnose appendicitis in young chil-
dren, the elderly, and women of childbearing 
age. Th e fi rst symptom is oft en pain around um-
bilicus which may be minor at fi rst, but becomes 
more sharp and severe and is usually associated 
with nausea, vomiting, and a low grade fever1. 
Acute Appendicitis is a common surgical emer-
gency that a surgeon has to consider in patients 
presenting with right iliac fossa pain2. Approxi-
mately 6% of the population suff ers from acute 
appendicitis during their lifetime; therefore, 
much eff ort has been directed toward early diag-
nosis, intervention and treatment3.

Appendectomy (surgical removal of appendix) 
either open or laparoscopic is the only curative 
treatment for acute appendicitis4. It is the most 
common operation performed in both devel-
oped and developing countries, it is known to 
carry an inherent risk of wound infection .Th e 
patients, aft er open appendectomy, usually com-
plain of pain, ugly confi guration of suture site, 
scar problem, stitch abscess and surgical site in-
fection5. 

Th e most important factor related to patient 
discomfort aft er surgery is pain. Although many 
studies6,7, have shown that eff ective analgesia re-
duces postoperative complications, pain is oft en 
overlooked and not adequately controlled7. It 
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Abstract
Introduction: Pre-emptive analgesia is the administration of an analgesic before a painful 
stimulus an att empt to obtain bett er pain relief compared with when the same analgesic inter-
vention is used aft er the painful stimulus. Clinical studies have confl icting results regarding 
the effi  cacy of pre-emptive analgesia in patients undergoing appendicectomy.
Objective: To compare the mean pain scores between pre incision instillation of bupivacaine 
with post incision instillation of bupivacaine among patients undergoing appendicectomy. 
Materials and Methods:Th is randomized controlled study was carried out in surgical unit 
Hayatabad Medical Complex, Peshawar from Jan 2012 to Jan 2013 aft er taking permission 
from local ethical and research committ ee. Forty four patients in each group were included in 
study to compare the eff ectiveness of local infi ltration of bupivacaine before incision (Group 
A) and aft er incision (Group B) for pain using visual analogue scale control aft er appendicec-
tomy at 24th hour aft er surgery. Data was entered in soft ware SPSS version10.0.T test was used 
to compare the mean pain scores. 
Results: Th e mean age of patients in Group A and B was 23.04 years+4.72 and 23.09 years 
+3.63 respectively(p=0.953). Th e mean pain in Group A and B was 3.1591 + 0.7134 and 
3.7500 + 0.943 respectively (p=0.0013). Gender wise (p =0.237) and age wise distribution 
(p=0.763) of mean pain have insignifi cant diff erence between group A and B.
Conclusion: Mean pain score aft er pre incision instillation of bupivacaine is less than its post 
incision instillation during appendicectomyat 24th hour aft er appendicectomy.
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has been shown that many excitatory substances 
are released by painful impulses which stimu-
late receptors to cause pain8. Th e principal phe-
nomenon in infl ammatory pain transmission 
is sensitization of the spinal cord, with an ac-
tive contribution from glutamate and aspartate 
amino acids at the N-methyl-dimethyl-aspartate 
(NMDA) receptor9.

Postoperative pain causes signifi cant increase 
in sympathetic activity and increases the heart 
rate, increases oxygen consumption and delays 
early mobilization. It also causes increases hos-
pital stay and it has been reported that up to 
75% of post-surgical patients suff er severe post-
operative pain. Eff ective pain relief can cause 
good psychological and physical eff ects on the 
patients which can lead to bett er recovery10. 

Postoperative analgesia is a major component of 
peri-operative care and local anaesthetic (LA) 
techniques are more eff ective than systemic an-
algesia regardless of the operation and mode of 
delivery. When choosing a ‘procedure-specifi c’ 
technique, the simplest, safest and most eff ec-
tive block should be employed whenever pos-
sible. Th us, the meticulous direct application of 
LA to each identifi able layer during a surgical 
procedure has considerable appeal for both sur-
geon and anaesthetist. Local anaesthetic infi ltra-
tion for surgery itself has largely been confi ned 
to small superfi cial outpatient procedures. How-
ever, performed well, this is a logical means of 
preventing pain and other noxious stimuli from 
reaching the spinal cord. When combined with 
specifi c nerve blockade, e.g. ilio-inguinal nerve 
block or TransversusAbdominis plane (TAP) 
block during hernia repair, this allows a ‘multi-
modal local anaesthetic’ means of combating 
pain and anoci-association11. 

Pre-emptive analgesia (propounded in 1980s) is 
the administration of an analgesic before a pain-
ful stimulus, such as tissue injury during surgery, 
in an att empt to obtain bett er pain relief com-
pared with when the same analgesic interven-
tion is used aft er the painful stimulus12. Clinical 
studies have confl icting results regarding the ef-
fi cacy of pre-emptive analgesia. A meta-analysis 

showed that there is no conclusive clinical evi-
dence to support pre-emptive analgesia13. How-
ever, a recent meta-analysis has shown that pre-
emptive local anaesthetic wound infi ltration and 
non-steroidal anti-infl ammatory drug (NSAID) 
administration improved analgesic consump-
tion and time to fi rst rescue analgesic request, 
but not postoperative pain scores14. 

Although there have been a number of clinical 
trials to study the effi  cacy of pre-emptive anal-
gesia, it is generally acknowledged that there are 
only a few randomized controlled double-blind 
trials in this clinical area of pain research12.

Th e current study was designed to compare the 
post-operative mean pain scores aft er pre inci-
sion instillation of bupivacaine (pre-emptive 
analgesia) and post incision instillation of bu-
pivacaine among patients undergoing appendi-
cectomy for acute appendicitis. As mentioned 
above, post-operative pain is a serious complica-
tion of any type of surgery which can enhance 
the hospital stay and excess psychological and 
physical stress on the patients. Studies are very 
limited over the literature regarding pre incision 
instillation of bupivacaine though controversies 
do exist. 

Th e aim of this study was to compare the mean 
pain scores between pre incision instillation 
of bupivacaine and post incision instillation of 
bupivacaine among patients undergoing appen-
dicectomy and to generate local statistics about 
mean pain score in the two groups.

Materials and Methods:
Th is randomized controlled study was carried 
out in Surgical unit Hayatabad Medical Com-
plex, Peshawar from Jan 2011 to Jan 2012 aft er 
taking permission from local ethical and re-
search committ ee. Forty four patients in each 
group were included in study to compare the 
eff ectiveness of local infi ltration of bupivacaine 
before incision (Group A) and aft er incision 
(Group B) for pain using visual analogue scale 
control aft er appendicectomyat 24th hour aft er 
surgery. 
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All patients with age more than 18 years old 
and either gender undergoing open appendec-
tomy for acute appendicitis were included in the 
study. Patients with Diabetes mellitus (fasting 
blood sugar levels ≥126mg/dl), appendicular 
abscess, previous history of surgery, history of 
intake of steroid and with HIV/AIDS were ex-
cluded from the study.

All patients presenting with pain in right lower 
quadrant of abdomen were admitt ed in Surgical 
unit via OPD or emergency department. Diag-
nosis of acute appendicitis was performed by 
history (pain in right iliac fossa, vomiting) phys-
ical examination (tenderness in right iliac fossa) 
and investigation (white cell count ≥11000 cm3 
/dl). Th e purpose of the study was explained to 
the patients and a writt en informed consent was 
obtained. 

Th e patients were randomly allocated into two 
groups A and B using lott ery method.Patient in 
group A received local infi ltration of the skin pri-
or to incision with bupivacaine whilst group B 
received half the bupivacaine infi ltrated into the 
skin and the other half deep to external oblique 
to create a local nerve fi eld blockade aft er th 
operation. All the patients were operated by a 
single consultant surgeon, using standard Grid-
iron incision (an oblique 5-7 cm incision in right 
iliac fossa). Wound was closed with prolene 2/0 
as suture material. Antibiotics were used during 
the course of the operation, either pre-opera-
tively or at induction of general anaesthesia and 
post operatively. 

Th e exclusion criteria werestrictly followed to 
control confounding variables and exclude bias 
in the study results. All the patients were fol-
lowed at 24th hour aft er surgery and pain scores 
were calculated using visual analogue scale. Th e 
demographic and clinical data of all patients i.e. 
name, age and gender were recorded in a stan-
dardized proforma.

Data analysis procedure
Th e data was analysed using SPSS version 10. 
Frequency and percentage were computed for 
categorical data including gender. Numerical 

data like age and pain score at 24th hour were 
presented with mean ± SD. T test was used to 
compare the mean pain scores between two 
groups. P value of ≤ 0.05 was considered as sig-
nifi cant. Mean pain score in both the groups 
were stratifi ed among age and gender to see the 
eff ect modifi cations. All results were presented 
in the form of tables and charts.

Results:
Th e total number of patients in group A and 
group B undergoing appendicectomy were 
44, comprising of 38 (59.09%) males and 6 
(41.91%) females in group A and 42 (68.18%) 
males and 2 (42.98%) females in group B. Th e 
gender groups in both groups showed insignifi -
cant p value i.e. p=0.507 (Figure 1). 

In Group A, there were 38 (86.36%) and 6 
(13.64%) patients from the age groups of 18-30 
and 31-40 years respectively while in group B 
there were 42 (95.45%) and 2 (4.55%) patients 
age groups of 18-30 and 31-40 years respective-
ly. Age distribution between the two groups was 
insignifi cant statistically (p=0.266) (Table 1)

Th e age range was from 18 to 40 years in both 
groups. Th e mean age of patients in Group A and 
B was 23.04 +4.72 and 23.09 +3.63 respectively. 
A t test failed to reveal a statistically reliable dif-
ference between the mean ages of patients in 
Group A and B; p = 0.953 (Table 2). 

Th e mean pain in Group A and B was 3.1591 
+0.7134 and 3.7500 +0.943 respectively at 24th 
hour aft er appendicectomy. A t test revealed 
a statistically reliable diff erence between the 
mean pain of patients in Group A and Group B; 
p = 0.0013. (Table 3)

According to gender wise distribution of mean 
pain, male patients were having mean pain of 
3.2308 + .7104 and 3.4667 + .6288 in group A 
and B respectivelyat 24th hour aft er appendi-
cectomy. Female patients in group A and B were 
having mean pain of 3.0556 + .7254 and 4.3571 
+ 1.2157 respectivelyat 24th hour aft er appendi-
cectomy, which was not statistically signifi cant p 
= 0.237 (Table 4).
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Discussion:
Th e interest in postoperative pain control has 
increased in recent years, when it was observed 
that postoperative analgesia was inadequate 
despite of the advances in understanding pain 
physiology and action mechanism, and of the 
development of sophisticated systems for drug 
administration. For this reason, some treatment 
modalities, such as pre-emptive analgesia, are 
being discussed. Th e word pre-emptive implies 
an analgesia which is induced before the painful 
stimulus and prevents or minimizes the subse-
quent pain. 

Eff ective postoperative analgesia is important 
from the patient’s perspective and can also im-
prove clinical outcomes. Recent surveys report 
only modest success in providing suitable anal-
gesia, as 30% to 86% of surgical patients report 
moderate to severe pain aft er a surgical proce-
dure15.

Wound infi ltration with local anaesthetics is a 
simple, eff ective and inexpensive means of pro-
viding good analgesia for a variety of surgical 
procedures without any major side-eff ects. In 
particular, local anaesthetic toxicity, wound in-
fection and healing do not appear to be major 
considerations. In our study, the mean pain in 
the before incision bupivacaine injection group 
was less (3.1591 + 0.7134) than aft er incision 
bupivacaine injection group (3.7500 + 0.943) 
and this diff erence was statistically signifi cant (p 
= 0.0013) Table 3. Th ere were no signifi cant dif-
ferences between the two studied groups with 
respect to gender and ages. Our study results has 
been supported by some studies while others 
has showed that aft er incision injection of bu-
pivacaine is more eff ective in controlling pain. 
Also some has showed that there is no diff er-
ence in pre and post incision injection groups. 
Although early reviews of clinical fi ndings are 
mostly negative, there is still a widespread belief 
of the effi  cacy of pre-emptive analgesia among 
clinicians16.

MoinicheS, et al13 compared sixteen trials of 
preoperative incisional local anaesthetics with 
similar postincisional administration. Bupiva-
caine (0.25-0.5%), ropivacaine (0.75%), and li-
docaine (1-1.5%) were administered in volumes 
between 4 and 45 ml depending on the extent 
of the surgical incision and type of procedure. 
Pain scores were signifi cantly reduced 24 h af-
ter surgery in the pre-emptive group in one trial 
and at certain time points in the postincisional 
group in two other trials. In the other trials, no 
diff erences in pain scores between groups were 
observed. Analgesic demand was signifi cantly 
reduced by 50% over a 6-h observation period in 
one trial, and time to fi rst analgesic request was 
prolonged by 4 h in another trial in the pre-emp-
tive compared with the postsurgical treatment 

Table 1: Age distribution of patients in group A and group B undergoing appendicectomy
Age (years) Frequency n(%) P Value

Group A Group B

18-30 years 38 (86.36%) 42 (95.45%) 0.266

31-40 years 6 (13.64%) 2 (4.55%)

Table 2: Mean age and standard deviation of patients in group A and group B undergoing 
appendicectomy

Group Mean + SD P value
Group A 23.04 +4.72 0.9538

Group B 23.09 +3.63

Table 3: Mean pain and standard deviation of patients in group A and group B at 24th 
hour aft er appendicectomy

Groups Mean + SD P value
Group A 3.1591 +.7134 0.0013

Group B 3.7500 +.943

Table 4: Gender wise distribution of mean pain and standard deviation of patients in 
group A and group B at 24th hour aft er appendicectomy

Gender Group A Group B P value
Male 3.2308 + .7104 3.4667 + .6288 0.237

Female 3.0556 + .7254 4.3571 + 1.2157

Figure 1: Gender distribution of patients in group A and group B undergoing appendicectomy
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groups. In none of the other trials signifi cant dif-
ferences were observed between study groups. 

In one study aft er appendicectomy, no signifi cant 
diff erence was found in the mean pain scores 
between pre incision bupivacaine and post in-
cision bupivacaine at 1st, 4th and 8th hour but 
mean pain score at 24th hour was less in post 
incision group (2.3) than the pre incision group 
(3.4) with p value 0.01617. In another study by 
Mehrdad H et al, the mean pain score in the pre 
incision group using bupivacaine was 4.3 + 1.7 
while in the post incision group it was 5.1 + 0.83 
at 6th post op hour (p < 0.05) however, no dif-
ference was found between two groups in later 
hours18. In contrast our current study showed 
that pre incisional local anaesthetic administra-
tion produces low pain aft er surgery than post 
incision administration.

By allowing patients to mobilise more quickly, 
wound infi ltration may be as eff ective as central 
and proximal peripheral blocks in ensuring a 
safe postoperative recovery. Although untreated 
postsurgical pain may cause chronic pain19, our 
knowledge of its pathogenesis, prevention and 
treatment is still basic. An individual patient’s 
personality and pain response are important 
and may correlate to early postoperative pain ap-
preciation and outcome. During surgery, multi-
modal analgesia combats peripheral and central 
‘wind-up’ and should last long enough to mini-
mise wound infl ammation and hyperalgesia. A 
prolonged nerve block administered before a 
superfi cial burn injury reduces late hyperalgesia 
aft er thermal injury20. 

In a meta-analysis by Liu et al., 42 of the 44 stud-
ies started the block at the end of surgery21, but 
postoperative infi ltration is less desirable than 
pre-emptive block. Th ese overall data confi rm 
that pain is reduced both at rest and on mobilisa-
tion and opioid requirements are less. Although 
these data are impressive, many studies do not 
describe their techniques adequately and ensur-
ing a meticulous approach that covers the whole 
wound is a prerequisite to improving success. 
‘Wound sloshing’ is not recommended.

Th e main potential concern is LA toxicity, and 
in particular myotoxicity, with large doses and 
concentrations. Th is has been demonstrated un-
der laboratory conditions but does not appear to 
have a clinical impact22. 

In this study, we showed that pre incisional in-
fi ltration has a signifi cant contribution on the 
postoperative analgesia. We think that post-op-
erative infi ltration may reduce the second phase 
of the pain, but it may not be enough because 
of central sensitization. It has been reported that 
the major cause of the pain in acute appendicitis 
is the infl ammation of the parietal peritoneum23. 
In this study, we did not apply local anaesthetic 
to the peritoneal area, so we are unable to com-
ment on this issue. One of the most important 
components of the postoperative pain is the in-
traoperative anaesthesia method. As we applied 
a standard protocol to all our patients, we can-
not evaluate this factor. 

Conclusions:
From this study it is concluded that mean pain 
score aft er pre incision instillation of bupiva-
caine is less than its post incision instillation 
during appendicectomy at 24th hour aft er ap-
pendicectomy. Th erefore pre incision instilla-
tion of bupivacaine has bett er pain control than 
post incision instillation of bupivacaine during 
appendicectomy at 24th hour aft er appendicec-
tomy.
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