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Background: The rate of wound infection after appendectomy without antibiotic prophylaxis 

is 10%–30%. The role of prophylactic antibiotic therapy in nonperforated appendicitis is still 

controversial. Metronidazole is against anaerobic organisms and its bioavailability after oral and 

parenteral administration has been shown to be similar. The objective of the present study is to 

compare the infective complications rate after open appendectomy for nonperforated appendicitis 

receiving either oral or intravenous metronidazole as prophylaxis. 

Methods and Materials: From June 2007 to July 2009 in a randomized controlled trial, 204 

patients with nonperforated appendicitis underwent an open appendectomy; 122 male and 82 

female with mean age of 25 years. Among these, 102 (case group) received oral metronidazole 

and in 102 (control group) metronidazole was administered intravenously before surgery. The 

rate of wound infection and duration of the postoperative hospital stay was studied in the two 

groups.

Results: The rate of wound infection was not significantly different in the two groups. (6% and 

4% in study and control group, respectively, P = 0.861). Also the hospital stay was equal in two 

groups (2.3 days and 2.7 days in study and control group, respectively, P = 0.293).

Conclusion: Single dose of oral metronidazole prior to operation can provide a sufficient pro-

phylaxis for nonperforated appendicitis; so, it can be substitute the parental route of antibiotic 

administration. 
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Introduction
Acute appendicitis is the most common cause of acute abdominal pain requiring surgical 

intervention, and it is the most frequently performed emergency operation.1 The efficacy 

of antibiotic prophylaxis in patients undergoing appendectomy has been examined in 

several studies.2–11 Without any pre- or perioperative antibiotic prophylaxis, wound infec-

tion rates in patients undergoing appendectomy are 10% or more when the appendix is 

normal, increasing to 30% when the appendix is phlegmonous or gangrenous.12

In patients with perforated appendicitis, preoperative administration of antibiotics 

has proven to be effective in reducing wound complications that result from the heavy 

intraperitoneal and wound microbial contamination associated with this condition.13 

However, the role of such prophylactic therapy in nonperforated appendicitis is still 

controversial.14,15

There are a number of antibiotics that can be used as long as they provide  activity 

against enteric anaerobic and Gram-negative bacteria such as cefoxitin or cefotetan and 

metronidazole.16 Metronidazole is among the most effective drugs against anaerobic 
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organisms and has been widely used either parenterally or 

intrarectally in appendicitis.17–20 The bioavailability of met-

ronidazole after oral and parenteral administration has been 

shown to be similar,21,22 however, the former is much more 

cost-effective and easier to supply. In elective colon surgeries, 

the oral route of the drug has been shown to be effective in 

reducing wound infections.23,24 As in acute surgical conditions 

such as appendicitis, where there is a possibility of decreased 

serum levels secondary to inadequate absorption, it is not 

known whether oral administration could be as effective as 

other routes of administration.

As the role of oral antibiotics in the treatment of acute 

appendicitis following appendectomy has not been adequately 

addressed in the literature, the objective of the present study is 

to compare the infective complication rate after open appen-

dectomy for nonperforated appendicitis receiving either oral 

or intravenous metronidazole as prophylaxis.

Methods
This prospective randomized study was conducted in 

Emam Reza and Ghaem  Hospitals (Mashhad University 

of Medical Sciences) between June 2007 and July 2009 

in 204 pediatric and adult patients. After the study was 

approved by the Institutional Ethics Committee, patients 

were divided into study and control groups.

Patients with were excluded from the study if they: had 

diabetes mellitus, were on steroid therapy, had a known 

drug allergy to the study antibiotics, were aged ,5 or .60 

years, were pregnant, and/or had received antibiotics within 

72 hours before referral. In addition, those patients who, at 

operation, were found to have a ruptured appendix or bacterial 

peritonitis not originating from the appendix were excluded 

from the study.

After informed consent was taken, the study group 

received oral metronidazole (500 mg/dose for adults, 

7–10 mg/kg/dose for those aged ,15 years) 2–3 hours before 

operation. In the control group, metronidazole (500 mg/dose 

for adults, 7–10 mg/kg/dose for those aged ,15 years) was 

administered intravenously for 20–30 minutes during the 

hour before surgery.

Demographic data, including sex, age, weight, height, 

arterial blood pressure, clinical diagnosis, operative proce-

dure (duration and type of operation), and medical history, 

were collected for all patients.

Uncomplicated appendicitis was defined as acutely 

inflamed appendicitis without perforation (clean- contaminated 

wound). To maintain uniformity in the operative procedure, a 

standard operative protocol was followed. Open appendectomy 

was performed through right lower-quadrant incision by 

muscle-splitting approach and the appendices were removed 

in the standard fashion. Peritoneum was mopped dry with no 

peritoneal washing after the appendices were removed. The 

peritoneum, oblique muscles, and the Scarpa’s fascia were 

closed with 3/0 vicryl sutures and the skin was closed with 

interrupted vertical mattress with 3/0 nylon in a standard 

manner. No local antibiotics were given.

Wounds were inspected daily for signs of infection, 

defined as discharge of pus requiring surgical drainage or sign 

of cellulites requiring antibiotic therapy. They were reevalu-

ated 1 and 2 weeks after operation in the clinic and were asked 

to be referred again if any further problems arose.

Medication charges calculated for this study were 

estimated based on the current price within the authors’ 

 institution. These were compiled using the current base price 

of each dose of medication in addition to the nurse dispensing 

fee for each dose. Assessment was also made of the duration 

of postoperative hospital stay and the hospital cost incurred 

for each patient.

Outcomes of surgery were compared using one-way 

analysis of variance test. Fisher’s exact and chi-square tests 

were used to compare categorical data. Contingency tables 

were constructed to analyze the relations between surgical 

wound infections and the other study variables: use and 

 duration of antibiotic prophylaxis, sex, age, length of preop-

erative stay, type of operation, and duration of operation.

Results
During the study period, 348 patients with clinical diagnoses 

of acute appendicitis undergoing open appendectomy were 

considered for the study. Ninety-six patients were excluded 

preoperatively because of previously listed exclusion criteria. 

Demographic and perioperative data are shown in Table 1. 

Also, in 48 cases, the appendix was found to be perforated 

or an appendiceal abscess was discovered intraoperatively 

and these patients were excluded as well.

Finally, 204 patients met the criteria of the study and were 

subjected to final analysis. Among these, 122 were male and 

82 female. Patients ranged in age from 7 to 57 years, with 

Table 1 Demographic and perioperative data

Study group Control group P-value

Mean age (years) 25.4 ± 13.6 24.8 ± 9.88 0.099
Male/female 57/45 65/37 0.414
Duration of symptoms  
(hours)

19.7 ± 12.3 17.4 ± 11.6 0.348

Duration of operation  
(minutes)

48 ± 38 53 ± 23 0.107
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a mean of 25 years. Distribution by age in two groups are 

shown in Table 2. There was no significant difference between 

the groups in terms of age or sex distribution (Table 1). Also, 

no significant differences could be found between the two 

groups of patients with regard to duration of symptoms before 

admission and the duration of surgery (Table 1).

Among the 204 patients enrolled in the study, ten (5%) 

had wounds which became infected, six (6%) in the study 

group and four (4%) in the control group. The rate of infection 

did not show any significant difference between the groups 

(P = 0.861). Also, duration of hospital stay was equal in 

uncomplicated appendicitis in the study group and the control 

groups (P = 0.293) (Table 3).

Discussion
In patients with nonperforated appendicitis, the use of pro-

phylactic antibiotics has been questioned in some studies,25–27 

however, a large number of reports28–32 indicate that, without 

prophylaxis, the infection rate is significant, and ranges from 

10% to 20%. In the present study, the infection rate after the 

use of antibiotic prophylaxis was around 5%, which is in 

agreement with other studies.4,33–38

For prophylaxis, different antibiotic regimens have 

been suggested. The American Society of Health System 

Pharmacists recommends prophylaxis with cephalosporins 

for uncomplicated appendicitis,39,40 with metronidazole and 

gentamicin only considered an alternative in cases of penicil-

lin allergy. However, the latter drugs may have an economic 

advantage. In the present study, metronidazole was adminis-

tered either parentally or orally and was shown to be effective 

in reducing the rate of wound infection. Also, the oral admin-

istration was associated with significant cost savings.

Oral metronidazole has been demonstrated to have a 

bioavailability of nearly 100%, which is almost identical 

to intravenous administration.21,22 It also approaches its 

maximum concentration about 1 hour after ingestion.21 

In the present study, the rates of wound infection were 

similar between the cases in the studied group (oral route) 

to those observed in the control group (intravenous route). 

This finding suggests that metronidazole can be administered 

preoperatively orally in most patients suffering from nonper-

forated appendicitis to decrease the postoperative complica-

tion rate.

In the present study, a single dose of antibiotic prophylaxis 

was administered before the incision. It has been shown in 

recent studies that a single dose of prophylactic antibiotic is 

adequate to prevent infective complications following open 

appendectomy for nonperforated appendicitis.37,38,41,42 Even 

in complicated appendicitis, prolonged use of antibiotics 

were not shown to decrease the rate of postoperative infec-

tive complications.41,42

In conclusion, this study has shown that a single dose of 

oral metronidazole prior to operation can provide sufficient 

prophylaxis for nonperforated appendicitis, indicating that 

oral administration of antibiotics can be substituted for par-

enteral administration.
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