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Acute appendicitis is one of the most common surgical emergency con-
ditions. This study was done to clarify the effect of antibiotics in reducing post appendectomy com-
plications after open and laparoscopic appendectomy in patients with non-perforated appendicitis.

This is a randomized controlled trial. Three hundred and twenty one patients, who underwent
appendectomy for non-perforated appendicitis and fulfilled the selection criteria, were randomly divided
into two groups. The patients in group A received double dose of pre-operative and postoperative antibi-
otics (third generation cephalosporin and metronidazole), while the group B patients received one dose
of the same antibiotics pre-operatively. Patients of both groups were followed-up for 30 days to assess
postoperative infective complications. Group A had 133, while group B comprised of 188 pa-
tients. The groups were comparable in the baseline characteristics. Statistically there was no significant
difference in rates of localized wound complications between both groups (p = 0.4713). Mean hospital
stay was 2.1 ± 0.73 and 2 ± 0.48 days for group A and B respectively Single dose of pre or
post-operative antibiotics (third generation cephalosporin and metronidazole) was sufficient in reducing
the wound related complications after appendectomy for non-perforated appendicitis.

Acute appendicitis, pre & post-operative antibiotic, histopathology of appendix, wound in-
fection.
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Acute appendicitis (AA) is the most common cause 
of acute surgical emergency, and appendectomy is 
among the most frequently performed emergency op-
eration1-2.
With the discovery of antibiotics and their introduc-
tion into clinical practice in 1940s, it had appeared at 
that time to every surgeon that the abolition of surgi-
cal sepsis was about to be achieved, but this was not 
the case, and throughout 1950s and 1960s antibiotic 
prophylaxis largely fell into disrepute, not only did it 
frequently fail, but there were suggestions that infec-
tive complications of surgery were increased by giv-
ing antibiotics. The use of prophylactic antibiotics in 
non-perforated appendicitis has been questioned by 
many authors, because of the relatively minor degree 
of bacterial inoculation in these patients and the rela-
tively low incidence of infection3.
 Early and accurate diagnosis is essential to prevent 
morbidity and mortality related to appendicitis. Ac-
cording to available statistics, 1 out of 5 cases of ap-
pendicitis is misdiagnosed whereas a normal appen-
dix is found in 15-40% of patients who undergo an 
emergency appendectomy.

The diagnosis of appendicitis is clinical and essential-
ly is based on history, clinical examination and rou-
tine laboratory tests4.
Cases of non-perforated appendicitis (NPA) are cat-
egorized as clean contaminated operations. Sever-
al studies have proved the efficacy of pre-operative 
prophylactic antibiotics in reducing the postoperative 
infective complications after appendectomy5-8.
Therefore, virtually all the patients undergoing ap-
pendectomy in our hospital are given pre-operative 
prophylactic antibiotics; however, the role of postop-
erative antibiotics in reducing the infective complica-
tions in NPA is still controversial9-11.
The practice of prescribing postoperative antibiotics 
varies enormously around the globe and no consensus 
exists on whether postoperative antibiotics are bene-
ficial for preventing infective complications in NPA. 
Therefore, this trial was conducted to determine the 
role of postoperative antibiotics in reducing the surgi-
cal site infections (SSIs) and intra-abdominal abscess 
formation after open appendectomy in patients with 
NPA, and to define the uniform guidelines in the man-
agement of these patients in our institution12-13.
Despite the success of conventional appendectomy, 
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there is still the problem of wound infection and 
length of hospital stay. This is consistent with previ-
ous publications. Wound infections though may not 
beserious complications but represent a major prob-
lem to the patient’s quality of life14.
The use of prophylactic antibiotic therapy during op-
erative procedure is a Controversial issue, especially 
in the clean or clean-contaminated procedures. The 
efficacy of antibiotic prophylaxis in acute appendici-
tis has been examined in several trials have shown 
that prophylactic antibiotic therapy can significantly 
reduce the risk of surgical site infection in non-perfo-
rated appendicitis compared with placebo15.
Despite improved surgical techniques, postoperative 
complications including wound infection and intra-ab-
dominal abscess still account for a significant rate of 
morbidity. It has been shown that antibiotic prophy-
laxis is effective in prevention of postoperative com-
plications in appendectomies patients, whether the 
administration is given pre-, periorpost-operatively. 
Without any pre- or perioperative antibiotic prophy-
laxis, wound infection rates in patients undergoing 
appendectomy are 10% or more when the appendix 
is normal, increasing to 30% when the appendix is 
phlegmonous or gangrenous, Metronidazole is among 
the most effective drugs against anaerobic organisms 
and has been widely used either parenterally or intra-
rectally in appendicitis16.
In patients with non-perforated appendicitis, the use 
of prophylactic antibiotics has been questioned in 
some studies, however, a large number of reports 28–
32 indicate that, without prophylaxis, the infection 
rate is significant, and ranges from 10% to 20%15.
Surgical site infection could complicate 1-5% of ap-
pendectomy cases16. Surgical site infections (SSI’s) 
account for approximately 15% of nosocomial infec-
tions and are associated with prolonged hospital stays 
and increased costs17.
We found that the overall wound infection rate after 
Appendectomy in non-perforated cases of appendici-
tis can be reduced from 8.3% in an untreated control 
group to 2.5% with a single preoperative cefoxitin 
dose 3.

This is a randomized controlled trial carried out in the 
general surgical department, of emergency hospital in 
Erbil city.
 All patients who underwent either an open or lap-
aroscopic appendectomy for acute appendicitis were 
identified.

Appendectomy was performed by the standard op-
erating techniques whether by open or laparoscopy. 
Surgeries were performed by surgical trainees or 
consultants or both. Informed consent has been taken 
from all the patients.
According to Antibiotic usage, we divide the patient 
in to two groups; group A are those patients with 2 
dose of antibiotic in relation to the operation (i.e. First 
dose either pre-operative or intra operatively and the 
second dose 24 hour post-operatively). Similarly 
group B are those with single dose pre operatively or 
with the induction of anesthesia.
 The antibiotics used were mainly third generation 
cephalosporin directed against gram-negative organ-
isms and metronidazole-covering anaerobes.
In all patients, both groups (A and B) antibiotic 
treatment were given intravenously according to the 
weight/kg dosage efficacy of both cephalosporin and 
metronidazole drug, presumed by test for allergy.
The patients were divided into three main groups 
based on the intra-operative state of the appendix. Pa-
tients who had simple (catarrhal/inflamed) appendici-
tis were categorized as Group 1. 
Similarly, those who had a gangrenous, purulent, ne-
crotic appendix were placed into Group 2 as ‘severe’ 
appendicitis. Patients with a normal appendix at op-
eration were included in a separate group (group 3), 
perforated appendicitis, and complicated appendix as 
abscess and mass were excluded from the study. Im-
muno-compromized patients, diabetes mellitus and 
pregnant patients were also excluded.
The entire specimen sent for histopathological study. 
If there was a discrepancy between the surgeons’ find-
ings and the pathology report, the state of appendix 
documented in the pathology report was used in data 
analysis.
Patients were discharged when they were fully mo-
bilized, afebrile, could tolerate normal diet, with evi-
dence of normal bowel activity and had adequate pain 
control on oral analgesics.
 On discharge, the patients were booked for follow-up 
visit in surgical clinic and on 10th postoperative day 
for removal of stitches and wound assessment. They 
were also advised to report immediately to the emer-
gency department of the hospital in case of fever, 
tenderness or pus discharge from the wound. Second 
follow-up visit was arranged after a month of surgery.
Surgical site infection was defined as pus discharge 
from the wound that necessitated wound opening and 
drainage. Intra-abdominal collection was defined as 
the fluid collection inside the peritoneal cavity con-
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firmed by ultrasound or computed tomography that 
required drainage. All the infected wounds were man-
aged by laying open the wound, wound toilet with 
normal saline, and loose packing of the wound fol-
lowed by secondary closure or healing by secondary 
intention.
The data regarding the demography, duration of 
symptoms, temperature and white cell count on ad-
mission, duration of surgery, operative findings, post-
operative antibiotics, hospital stay, and complications 
were collected on the proformance and tabulated into 
Microsoft Office Excel 2010 for the calculation of 
mean values and standard deviation. Student’s t-test 
was used to compare the continuous variables and 
categorical variables were compared by chi-square 
test. The p value of ≤ 0.05 was considered as statisti-
cally significant.

The majority of the patients had severe appendicitis 
(55.6% and 50% - Group 2A and B) and this was fol-
lowed by patients with simple appendicitis (36.1% 
and 42% - Group 1 A and B) respectively. The inci-
dence of negative appendectomy was very small in 
this series (8.3% - 8% in Group 3). Patients belonging 
to Group 3 were excluded from some of the analy-

During the study period, 486 patients were admitted 
with the clinical diagnosis of acute appendicitis for 
open and laparoscopic appendectomy. Sixty seven 
patients were excluded from the sample because of 
pre-defined exclusion criteria, six patients also ex-
cluded because of allergy reaction to antibiotic.
Ninety two patients failed to report for follow-up, 
were also excluded from the study.
Finally, 321 patients were subjected to statistical anal-
ysis. These patients ranged in age from 10 years to 53 
years (mean age 26.35 years), with 197 males and 124 
females, 133 patients belong to group A with double 
dose antibiotics and 188 patients are group B. The 
number of patients in each group, according to the 
state of the appendix at operation is shown in Table 1.

State of appendix at operation Groups No. of patients (%) No. of complications (%)

Catarrhal/inflamed
1A 48(36.1)% 2(1.5)%
1B 79(42)% 3(1.6)%

Gangrenous/necrosis
2A 74(55.6)% 5(3.8)%
2B 94(50)% 7(3.7)%

Normal
3A 11(8.3)% 0
3B 15(8)% 0

Total
A 133 7(5.2)%
B 188 10(5.3)%

Table (1): Frequency distribution of complications by state of appendix at operation.

Table (2): Frequency distribution of complications by groups.

ses as there were no post-operative complications 
amongst them.
The overall complication rate was 5.3 %( 17/321 pa-
tients), 5.2% and 5.3% in group A and B respectively 
(p<0.001). And the type of complications which were 
occurred in both groups was shown in Table 2.

Complications Group A1 Group A2 Group B1 Group B2 .Total no

Local
Wound infection 1 3 1 2 7

Hematoma 1 1 2
Seroma 1 1 1 3

Abdominal
Paralytic ileus 1 1 2

Abscess 1 1

Systemic
Sepsis 1 1

Chest infection 1 1
Total )5.2%(7 )5.3%(10 17
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The majority of complications were in group 2 (5/7 pa-
tient complications in group A 3.8% (p=0.3) and 7/10 
patient complications in group B 3.7% (p=0.2) and 
the type of complications whether it’s local, abdomi-
nal or systemic, the majority of them were wound re-
lated complications 6 patients 4.5% (p=0.2) in group 
A and 6 patients 3.2% in group B (p=0.2). One patient 
in group A developed abdominal complication (0.8%) 
as paralytic ileus. Two patients in group B developed 
abdominal complications (1.1%) in form of paralyt-
ic ileus which re admitted to hospital and managed 
conservatively and one as pelvic abscess which sus-
pected clinically and confirmed by ultrasound and CT 
scan and treated conservatively. Two patients develop 
systemic complication as sepsis and chest infection in 
group B (1.1%) and both patient were heavy smoker.

Statistically, there was no significant difference be-
tween mean age, duration of symptoms, admission 
WBC count and duration of surgery between the 
groups. Mean hospital stay was 2.1 ± 0.73 and 2 ± 
0.48 days for group A and B respectively (p = 0.4713). 
There was no perioperative mortality amongst our pa-
tients during this study period.

Prophylactic antibiotics must be administered to the 
patient within 1 hour prior to surgical incision. Pro-
phylactic antibiotics must be discontinued within 24 
hours from the end of surgery. Several studies have 
tried to find out the utility of prophylactic antibiotics 
in surgery. A wide variety of antibiotics, either singly 
or in combination, have been valuated. With regards 
to surgical prophylaxis, the data from these studies 
support several recurring themes: A single preopera-
tive dose of antibiotic is as effective as a 5-day course 
of postoperative therapy assuming an uncomplicated 
procedure18-22.

Despite improved surgical techniques, post-opera-
tive complications including wound infection and in-
tra-abdominal abscess still account for a significant 
rate of morbidity. It has been shown that prophylactic 
antibiotic is effective in prevention of postoperative 
complications in appendectomies patients, whether 
the administration is given pre-, peri or post-oper-
atively. There is variation in the incidence of post-
operative infection for non-perforated appendicitis, 
ranging from 0 to 11.7%. These discrepancies could 
be attributed to differences in the number of patients, 
type of antibiotics used, follow-up duration and defi-
nition of wound infection. In the current study, wound 

infection rate was between 5.2 to 8.2% which is con-
sistent with previous studies.

In the present trial, there was no intra-abdominal ab-
scess or collection. Which is consistent with a pre-
vious study, our findings showed that a single dose 
of prophylactic antibiotic is enough to prevent infec-
tive complications following open appendectomy for 
non-perforated appendicitis. Furthermore, our results 
are supported by recent randomized controlled trials, 
showing that even in complicated appendicitis; pro-
longed use of antibiotics did not decrease the rate of 
postoperative infective complications.

Small number of included patients was regarded as 
a limitation of the present study. Therefore, conduct-
ing larger trials may be required to detect significant 
differences among treatment arms, if any. Taken to-
gether, a combined single dose of metronidazole and 
ceftraixone preoperatively appears to be sufficient to 
prevent surgical site infections in patients with un-
complicated appendicitis. We recommend that preop-
erative antibiotic prophylaxis be administered to all 
patients undergoing appendectomy.

We found that the overall wound infection rate after 
appendectomy in non-perforated cases of appendici-
tis can be reduced from 8.3% in an untreated control 
group to 2.5% with a single preoperative cefoxitin 
dose. However, regarding intra-abdominal abscess 
formation, no significant difference was found be-
tween the groups23.

Although one cannot strictly compare the results from 
these studies and the present study, we conclude that 
the present study establishes the value of a preoper-
ative single dose antibiotic against both anaerobic 
and aerobic organisms in reducing the incidence of 
wound infection to a minimum after appendectomy in 
non-perforated cases.

Single dose cefoxitin given before operation seems 
to be sufficient and not inferior to postoperative anti-
biotic treatment in preventing wound infection-after 
appendectomy for gangrenous appendicitis. Cefoxitin 
is well-tolerated, and no side effects were seen in our 
485 patients. We recommend a dose of 2 g Cefoxitin 
before appendectomy.

Single dose of pre-operative antibiotics (cefuroxime 
and metronidazole) was sufficient in controlling the 
SSIs after appendectomy for NPA. Postoperative 
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antibiotics did not add an obvious clinical benefit in 
these patients. Therefore, surgeons need to update 
their practice of antibiotic prophylaxis according to 
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the standard guidelines and evidence based medicine.
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