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Abstract: Acute appendicitis is the most common cause of acute abdominal pain necessitating appendicectomy. The aim of
this study was to determine the role of postoperative antibiotics in non-perforated appendicitis regarding; superficial site
infections (SSIs), deep site infections (DSIs), complications and the length of hospital stay. This prospective study was carried
out on 112 patients diagnosed as acute appendicitis at the Emergency Hospital, General Surgery Department, Tanta University
Hospital from March 2014 to April 2016. The patients classified into two groups: Group 1: patients who received postoperative
antibiotics, these included 55 patients and Group 2: patients who did not receive postoperative antibiotics and these included
57 patients. The patients subjected to open appendectomy through a standard Grid-Iron incision. The patients' characteristics,
ultrasound findings, antibiotics regimen, operative diagnosis, length of hospital stay, wound infection, complications and
histopathological findings were analysed using SPSS V 20. Out of 112 patients, 72 patients were male and 40 patients were
female. The patients' age ranged from 18 to 55 years with a mean age of 26 years. There is no significant difference regarding
patient's age, sex, medical comorbidities, fever, radiologic findings or operative time between the two groups. Treatment with
postoperative antibiotics did not significantly reduce the risk of developing superficial SSIs, DSIs. The patients received
postoperative antibiotics were significantly more likely to sustain urinary tract infection (P=0.03) a postoperative diarrhea (P =
0.02), increased risk of Clostridium difficile infection (P =0.01) with higher rates of both readmission (P= 0.08) and
reoperation (P = 0.07) with a significantly longer hospital stay (2.6 vs 1.4 days, P = 0.001). The use of postoperative antibiotic
treatment for nonperforated appendicitis did not reduce the infectious complications while increasing postoperative morbidity
and increase the length of hospital stay.
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1. Introduction
Acute appendicitis remains the most common cause of
acute abdominal pain necessitating appendicectomy. The
overall lifetime risk of developing appendicitis is estimated
to be of 7% with the highest incidence occurring between 10
to 30 years. Although the etiology of appendicitis still
remains in debate, it results in a blind pouch obstruction. The
process can lead to ischemia of the appendiceal wall,
perforation with abscess formation, or secondary peritonitis
with or without concomitant bacteremia and sepsis [1, 2].
The stage of the disease process at the time of operation
significantly affects the risk for a postoperative surgical site

infection (SSI). These cases are categorized as contaminated
(operative wound class III) for acute appendicitis without
concomitant perforation or dirty or infected (operative wound
class IV) in the case of a ruptured appendix with purulent or
feculent contamination. Non-perforated appendicitis has a
reported wound infection rate of less than 10% while
perforated appendicitis has an infection rate of 15–20% [2-5].
Patients with perforated appendicitis are universally given
postoperative antibiotics, which is necessary to reduce the
complications of wound infection and pelvic abscess,
however the use of postoperative antibiotics for preventing
infective complications in nonperforated cases is still
controversial [6, 7].
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Some adverse events are also associated with
postoperative antibiotic use like clostridium difficile
infection, bacterial resistance and postoperative diarrhea,
prolonged hospital stay, increase in financial burden. Many
recent researches support the use of single dose preoperative
antibiotics in non-perforated appendicitis [8, 9].

2. Patients and Methods
This prospective study was carried out on 112 patients
diagnosed as acute appendicitis at the Emergency Hospital,
General Surgery Department, Tanta University Hospital from
March 2014 to April 2016. The patients included in the study
aged 18 years or more, diagnosed clinically and
radiologically (by ultrasound) as acute appendicitis, and
operated as an emergency case within 4 hours of admission.
Patients proven to have perforated appendix, appendicular
mass, abscess, and all patients who were started as
conservative treatment and had received antibiotics within 24
hours of admission were excluded from the study. Also
pregnant patients, cases lost to follow-up and patients with a
Body Mass Index (BMI) greater than 30 were also excluded.
All the patients received single dose of preoperative
intravenous antibiotics (Ceftriaxone 1 gram and
Metronidazole 500 milligram) one hour before surgery. The
patients were classified into 2 groups: Group 1: patients who
received postoperative antibiotics (intravenous Ceftriaxone 1
gram every 12 hours and Metronidazole 500 milligram
infusion every 8 hours) for 3 doses, these included 55
patients and Group 2: patients who did not receive
postoperative antibiotics and these included 57 patients.
Every patient was subjected to history taking that included:
duration of the complaint, presenting symptoms (abdominal
pain, fever, anorexia, nausea or vomiting), medication or
antibiotics given, general and local abdominal examination
and investigations that include: complete blood picture
(CBC), C Reactive Protein (CRP), liver function tests, renal
function tests, blood glucose estimation, urine analysis and
abdominal ultrasound.
All the patients had subjected to appendectomy through a
standard Grid-Iron incision, the wound closed without drain

using monofilament suture material (3-0 Prolene). The
removed appendix sent for histopathological examination.
Wound dressing was done in the first postoperative day by
Povidone iodine antiseptic solution; stable patients with
uneventful postoperative course were discharged in the second
postoperative day. Any patient developed wound infection was
managed by removing the skin stitches, twice daily dressings,
wound swap for culture and sensitivity (C&S) and
immediately starting the patient on postoperative antibiotics
(Ceftriaxone and Metronidazole till the result of C&S). The
patients who developed intraperitoneal collection or pelvic
abscess were managed initially by ultrasound–guided drainage.
Discharge criteria included return of mobility, bowel activity,
afebrile status, tolerance of normal diet and pain control.
All patients were followed in the postoperative clinic once
every week for one month. The sutures were removed in the
10th postoperative day. The patients' age, sex, presenting
symptoms and signs, duration of symptoms, temperature,
CBC, ultrasound findings, antibiotics protocol, operative
diagnosis, length of hospital stay, wound infection,
complications, urinary tract infections, as well as diarrhea
and histopathological findings were analysed. Statistical
analysis was done using SPSS V 20, univariate and
multivariate methods were used in comparing patients who
did and did not receive postoperative antibiotics. P values
equal to or less than 0.05 were considered statistically
significant.

3. Results
In this study, out of 112 patients operated for acute non
perforated appendicitis, 72 patients were male and 40
patients were female, a ratio of 1.8:1. The patients' age
ranged from 18 to 55 years with a mean age of 26 years, the
majority of cases lie in a range between 20-32 years. As
shown in Table 1, there is no significant difference regarding
patients' age, sex, medical comorbidities (diabetes, liver
disease, renal disease, hyperlipidemia, heart disease), fever,
leukocytosis, radiologic findings (appendiceal diameter,
presence of free fluid) or operative time between the two
groups.

Table 1. Patients' characteristics vs postoperative antibiotic treatment.
Variable
Male to female ratio
Mean age in years
Comorbidities
Diabetes
Hypertension
Hyperlipidemia
Liver disease
Heart disease
Renal disease
Smoking
Presence of free fluid
Appendiceal diameter in mm
WBC
Admission temperature, oC
Operating room time in minute
Length of hospital stay in day

Postoperative antibiotics (Number = 55)
68:44
25.6
No
%
2
3.6%
7
12.7%
6
10.9%
4
7.2%
4
7.2%
1
1.8%
2
3.6%
12
21.8%
11.3
15.200
37.2
52
2.6

No postoperative antibiotics (Number = 57)
74: 38
26.4
No
%
3
5.2%
5
8.7%
4
7%
3
5.2%
5
8.7%
00
00
3
5.2%
10
17.5%
11.6
14.700
36.8
48
1.4

P Value
0.2
0.23
0.67
0.3
0.22
0.07
0.12
0.2
0.34
0.3
0.2
0.08
0.43
0.22
0.001
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In the present study, regarding the stage of appendicitis, the most common type was suppurative appendicitis (about half of
the cases) with strong correlation between operative and histopathological findings (Table 2).
Table 2. Correlation of clinical and pathological stage of appendicitis.
Variable
Surgical stage
Catarrhal
Suppurative
Gangrenous
Pathological stage
Catarrhal
Suppurative
Gangrenous

Postoperative antibiotics (Number = 55)
No
%

No postoperative antibiotics (Number = 57)
No
%

P Value

23
27
5

42
49
9

24
28
5

42.1
49.1
8.8

0.6
0.7
0.7

21
29
5

38.2
52.8
9

22
30
5

38.6
52.6
8.8

0.6
0.7
0.7

In the current study, the patients treated with postoperative
antibiotics had a significantly higher rate of the overall
infection complications than non-antibiotics group (12.7%VS
7%, P= 0.01). Treatment with postoperative antibiotics did
not significantly reduce the risk of developing superficial
SSIs, deep SSIs or organ space SSIs. The patients received
postoperative antibiotics were significantly more likely to

sustain a postoperative urinary tract infection (P=0.03),
increased risk of Clostridium difficile infection (P =0.01) and
postoperative diarrhea (P = 0.02) while showing higher rates
of both readmission (P= 0.08) and reoperation (P = 0.07)
(Table 3) with a significantly longer postoperative length of
stay (2.6 vs 1.4 days, P = 0.001) (Table 1 & 3).

Table 3. The postoperative complications vs postoperative antibiotic treatment.
Variable
Total infectious complications
Superficial SSIs
Deep SSIs
Organ-space SSIs
Wound dehiscence
Clostridium difficile infection
Postoperative diarrhea
Urinary tract infection
Readmission
Reoperation

Postoperative antibiotics (Number = 55)
No
%
7
12.7
5
9
2
3.6
2
3.6
1
1.8
3
5.4
5
9
2
3.6
3
5.4
1
1.8

4. Discussion
Appendectomy is the most common emergency operation
undertaken in general surgery. Postoperative wound Infection
can increase the morbidity and increase postoperative pain
and sepsis lead to higher rates of hospital readmission with
increased length of hospital stay [10, 11, 12]. Patients with
perforated appendicitis after appendectomy are usually
treated with a variable course of postoperative antibiotics
because of heavy contamination of wound and peritoneal
cavity however, the role of postoperative antibiotics in
reducing the infective complications in non perforated
appendicitis is still controversial [7, 13, 14].
In the present study, out of 112 patients operated for acute
non perforated appendicitis, 72 patients were male and 40
patients were female, a ratio of 1.8:1. This comparable with
the study of Swagata B et al [15] who found male to female
ratio was 1.27:1. The patients' age ranged from 18 to 55 years
with a mean age of 26 years, the majority of cases lie in a
range between 20-32 years. This agrees with the study of
Subhajeet et al [16] that showed the mean age was 25.8
years.
In the current study, the incidence of overall postoperative

No postoperative antibiotics (Number = 57)
No
%
4
7
3
5.2
1
1.7
1
1.7
0
0.0
00
00
1
1.7
0
0.0
1
1.7
00
00

P Value
0.01
0.16
0.22
0.12
0.07
0.01
0.02
0.03
0.08
0.07

infection complications were 12.7% for patients treated with
postoperative antibiotics and 7% for non-antibiotic group.
This consistent with Winsolow et al [4], Busuttil et al [17]
and Liberman et al [18] who reported in their studies that; the
infection complications ranged from 0% to 11%.
In this study, 9% of patients in antibiotic group and 5.2%
of patients in non–antibiotic group had SSIs, with no
statistically significant difference. This agrees with Dr. P.
Venkateshwar and Dr. T. Shalini [19] who found no
statistically significant difference regarding rate of SSI
between patients in antibiotic and non–antibiotic group. Also
Liberman et al [18] who randomized 136 patients with
nonperforated appendicitis, to receive preoperative cefoxitin,
preoperative cefotetan, or combine pre and postoperative
cefoxitin. Their analysis concluded that a single-dose of
preoperative cefotetan constituted optimal prophylaxis for
nonperforated cases.
This also comparable with the study of Mui et al [13] who
evaluated the outcomes of 269 patients with nonperforated
appendicitis who had been randomized to 1 of 3 separate
antibiotic prophylaxis regimens. Specifically, all patients
received preoperative cefuroxime plus metronidazole before
open appendectomy. Patients then randomized to receive an
additional 3 doses of both drugs, an additional 5 days of both
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drugs, and no additional prophylaxis. They concluded that all
3 regimens were equally effective because there were no
differences in the rate of postoperative SSI between any of
the 3 groups.
Similarly Le et al [14] retrospectively reviewed 507
patients with nonperforated appendicitis who had received
adequate preoperative antibiotics, 63% of whom had received
postoperative antibiotics. Their study concluded that; the
addition of postoperative antibiotics did not affect the rate of
postoperative SSIs in their analysis (10% vs 9%, P = 0.64).
In the present study, the patients who received
postoperative antibiotics were statistically more likely to
develop a urinary tract infection, statistically significant
higher rates of postoperative diarrhea and Clostridium
difficile infection. The patients received postoperative
antibiotics presented for re-evaluation of these antibioticassociated morbidities, which contributed to the elevated rate
of readmissions (5.4% vs 1.7%, P = 0.08) with significantly
prolonged postoperative length of hospital stay (2.6 vs 1.4
days, P= 0.001). This coincide with the study of Coakley et
al [8] who showed that; in non-perforated appendectomy, the
addition of post-operative antibiotics not only failed to add
any benefit, but also worsened post-operative morbidity
which contributed to the elevated rate of readmissions with
prolonged hospital stay and increase in antibiotic-associated
diarrhea and treatment cost. Also Bader HS and Hamza AS
[20] concluded in their study that; the postoperative broad
spectrum antibiotics added financial burden and side effects
and had no effect towards preventing wound infection.

5. Conclusion
This study suggest that there is no clinical benefit to the
use of postoperative antibiotics in patients who have
undergone appendicectomy for non-perforated appendicitis.
It did not reduce the infectious complications, increase the
risk for antibiotic related complications, add to bacterial
antibiotic resistance, while increasing postoperative
morbidity and increase the length of hospital stay with
additional treatment cost.
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