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INTRODUCTION 

Acute appendicitis is the most common cause of acute 

abdomen in young adults. It occurs most frequently in the 

second and third decades of life. The incidence is 

approximately 233/100,000 population and is highest in 

the 10 to 19 year-old age group. It is also higher among 

men (male to female ratio of 1.4:1), who have a lifetime 

incidence of 8.6 percent compared with 6.7 percent for 

women.
1
 

Appendicectomy is the treatment of choice for acute 

appendicitis. Non-perforated appendicitis has a reported 

wound infection rate of less than 10% while perforated 

appendicitis has an infection rate of 15–20%.
2
 

Postoperative wound Infection can increase the morbidity 

and lead to increased length of postoperative hospital 

ABSTRACT 

 

Background: Antibiotics are used pre and postoperatively in acute appendicitis for preventing wound infection. 

Recent studies showed that the use of postoperative antibiotics is not necessary in cases of non-perforated appendicitis 

as only prophylactic antibiotics are sufficient. Therefore, we aim in this study to evaluate the outcome of two 

protocols of wound infection prophylaxis in non-perforated appendicitis with single dose preoperative antibiotics only 

compared to pre and postoperative antibiotics.  

Methods: 482 Saudi Arabian patients treated surgically for acute appendicitis between January 2010 and December 

2014 were reviewed. Inclusion criteria included adult patients diagnosed initially as acute appendicitis. Patients 

proven to have had perforated appendix were excluded. 

Results: 482 patients, 213 (44.2%) male and 269 (55.8%) female were included. The mean age was 26.21±6.123 

years. Mean hospital stay was 2.17 ± 0.81. In group 1 (only preoperative antibiotics) the total number of patients was 

237 (49.7%), in which 17 (3.5%) developed wound infection. In group 2 (pre and postoperative antibiotics), the total 

number of patients was 245 (50.8%), in which 20 (4.1%) developed wound infection. The overall wound infection 

rate was 7.6 % (37 patients out of 482). 

No significant difference between both groups in regard to wound infection was found, (p = 0.9182). 

Conclusions: Patients undergoing operation for non-perforated appendicitis needed only a single dose of preoperative 

antibiotics to prevent postoperative wound infection. Continuing antibiotic prophylaxis in the postoperative period did 

not add an appreciable clinical benefit in these patients.  
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stay, drastically escalated expense, higher rates of 

hospital readmission, and jeopardized health outcomes.
3
 

Consequently, it can lead to increase in postoperative 

pain, sepsis and patient dissatisfaction.
4
  

Appendicectomy for non-perforated appendicitis is a 

clean contaminated surgery, and several authors have 

proved the efficacy of preoperative antibiotics in 

preventing postoperative infective complications. 

Therefore; as a standard protocol, all the patients 

undergoing appendicectomy are given prophylactic 

antibiotics half to one hour before surgery. If properly 

used, antibiotics can reduce the rate of infection by 50%.
5
  

Patients with perforated appendicitis are universally 

given postoperative antibiotics, which is necessary to 

reduce the complications of wound infection and pelvic 

abscess that may arise as a result of contamination of the 

wound and the peritoneal cavity.
6
  

On the other hand, the use of postoperative antibiotics for 

preventing infective complications in nonperforated cases 

is still controversial. The practice of giving postoperative 

antibiotics in non-perforated uncomplicated cases of 

appendicitis varies around the world and no consensus 

exist on its use.
7
 

When postoperative antibiotics are not used in non-

perforated cases, some authors have shown high rates of 

wound infection (11%) while others showed no 

significant infection rate (4.6%).
8
  

Some adverse events are also associated with 

postoperative antibiotic use like prolonged hospital stay, 

increase in financial burden, clostridium difficile 

infection and postoperative diarrhea.
9
 And many recent 

research data supports the use of single dose preoperative 

antibiotics in non-perforated appendicitis.
10

 

Patients undergoing open appendectomy often remain in 

hospital for 3-5 days after operation. In a study from 

Saudi Arabia, the mean length of stay in open 

appendectomy was 3.02 ± 1.27 days. To date there is 

increasing pressure on surgeons to minimize the time that 

the patients stay in hospital. Therefore, there is a need to 

establish guidelines for reasonable length of stay 

standards for common operations.
11

 

Published data from major cities in Saudi Arabia reported 

post appendectomy wound infection rate of 5.3%, and 

7%.
12,13

 In Medina city, a good number of the patients 

population comes from nearby villages, towns, and rural 

areas. Therefore, we aim in this study to evaluate the 

outcome of two protocols of wound infection prophylaxis 

in non-perforated appendicitis with single dose 

preoperative antibiotics only compared to pre and 

postoperative antibiotics.  

 

METHODS 

Retrospective database analysis of the treatment outcome 

of 482 Saudi Arabian patients treated surgically for acute 

appendicitis between January 2010 and December 2014 

at a general public healthcare hospital in Medina, Saudi 

Arabia was done. 

Inclusion criteria included adult patients (12 years old 

and above – according to the age guidelines of the Saudi 

Arabian ministry of health), diagnosed clinically and/or 

radiologically by ultrasound in the emergency department 

as acute appendicitis, and operated as an emergency case 

within 4 hours of admission. 

Exclusion criteria included patients proven to have had 

perforated appendix, appendicular mass, pregnant female 

patients, and all the patients who were started as 

conservative treatment and had received antibiotics 

within 24 hours of admission. 

Collected data included age, sex, presenting symptoms, 

physical examination findings, fever, leukocytosis, 

ultrasound findings, histopathological findings. Data was 

recorded on a database computerized file for analysis. 

In the hospital where the study was done, 2 general 

surgical teams (each consists of a consultant and 

specialist general surgeon) alternate the on call duty day 

after day. Team 1 adopted the single preoperative 

antibiotics, while team 2 adopted the protocol of one 

preoperative and three postoperative doses of antibiotics. 

Accordingly, the patients were classified into 2 groups: 

Group 1: single preoperative antibiotics dose, and Group 

2: single preoperative and three postoperative antibiotics 

doses.  

All the patients received one dose of preoperative 

intravenous antibiotics (cefazoline 1 gram and 

metronidazole 500 milligram) one hour before surgery. In 

the second group, the patients received 3 doses of 

antibiotics (cefazoline 500 milligram and metronidazole 

500 milligram every 8 hours). 

Sterilization technique intraoperatively was done by 

cleaning the right iliac fossa by iodine and alcohol. All 

the patients had open appendectomy through a standard 

Grid-iron incision. Wound was closed with prolene 2-0 

sutures. No drains were used at all. 

Wound dressing change was done to all patients in the 

first postoperative day by iodine antiseptic solution, and 

all patients were discharged in the second postoperative 

day. 
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All patients were followed in the postoperative clinic 

once every week for one month. All sutures were 

removed in the 10
th

 postoperative day (second 

postoperative clinic visit), except infected wounds 

(opened whenever infection developed). 

Any patient developing wound infection during this 

period was managed by removing the skin stitches, twice 

daily dressings and immediately starting the patient on 

postoperative antibiotics (Ceftriaxone and 

Metronidazole). 

The demographic age, gender, and living place, 

presenting symptoms and signs, temperature, CBC, 

ultrasound, operative diagnosis, duration of symptoms, 

duration of hospitalization, antibiotics protocol, wound 

infection and complications were analysed.  

RESULTS 

A total of 482 patients, 213 (44.2%) male and 269 

(55.8%) female were included in the study. The mean age 

of the patients was 26.21±6.123 years with a range of 16–

42 years. There were 198 (41.1%) patients in the range of 

12–20 years, 186 (38.6%) patients in the range of 21–30 

years and 117 (24.3%) patients in the range of 31–42 

years. 

327 (67.8%) were from Medina city, 112 (23.2%) were 

from towns and villages of Al Madinah Al Monawarrah 

region, and 43 (8.9%) were from rural areas (Figure 1). 

 

Figure 1: Geographic distribution of the study 

population. 

Mean hospital stay was 2.17 ± 0.81. In group 1 (only 

preoperative antibiotics) the total number of patients was 

237 (49.7%), in which 17 (3.5%) developed wound 

infection [9 (1.9%) male, and 8 (1.7%) female]. 

 In group 2 (pre and postoperative antibiotics), the total 

number of patients was 245 (50.8%), in which 20 (4.1%) 

developed wound infection [11(2.3%) male, and 9 (1.9%) 

female]. 

The overall wound infection rate was 7.6 % (37 patients 

out of 482). 3 (0.6%) patients who had wound infection 

were from Medina city, 16 (3.3%) were from villages, 

and 18 (3.7%) were from rural areas (Table 1, Figure 

2,3). 

 

Figure 2: Comparison between both groups regarding 

wound infection. 

 

Figure 3: Geographic distribution of wound infection. 

The infected wounds were opened by removing the skin 

stitches, cleaning twice daily with saline soaked packing, 

and oral antibiotics (cefazoline 500 milligram and 

metronidazole 500 milligram every 8 hours).  

The wound infection in all patients resolved within 4–6 

days with these measures and their wounds were delayed 

primarily closed. 

Prophylactic single dose preoperative antibiotics were 

found effective in 216 (91.14%) out of 237 of the 

patients. Their wounds healed primarily without any 

infection. 

Prophylactic single dose preoperative antibiotics and 

three doses postoperatively were found effective in 219 

(92.4%) out of 237 of the patients. Their wounds healed 

primarily without any infection. 

No significant difference between both groups in regard 

to wound infection was found, (p = 0.9182).  

No significant effect of age and gender on wound 

infection in the study population was detected, (p = 

0.4403). 
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Table 1: Demographic data and wound infection in both groups. 

Patients group No wound infection  Wound infection Total All total 

  Male  Female Male  Female  Male  Female 
 

Group 1  

(only preoperative antibiotics) 
108  112   9  8 117  120 237 

Group 2  

(pre and postoperative antibiotics) 
 85  140  11  9 96  149 245 

Total 193  252  20  17 213  269 482 

 

There was a significant difference (p<0.05) regarding rate 

of wound infection among patients from rural areas and 

villages compared to Medina city patients). 

DISCUSSION 

Wound infection after any surgery is a dreadful 

complication which is never wanted by the patient as well 

as the surgeon. It is always a depressing situation for the 

patient when he comes to know that his/her postoperative 

hospital stay and recovery has been prolonged because of 

wound infection. There is also a great financial impact of 

wound infection. Davey and Nathwani found that there is 

increase in hospital expenses over a patient when a 

wound becomes infected.
14

 

Wound infections, if not controlled, can lead to major 

complications like burst abdomen, incisional hernia, 

necrotizing fasciitis and septicemia. Bucknall et al found 

that wound infection was a major contributing factor in 

burst abdomen and incisional hernia in his series. Irvin et 

al found that dehiscence and herniation was observed 

more in infected wounds, and in view of the increased 

incidence of such complications, it is always desirable to 

avoid wound infection whenever possible.
14,15

 

Frequency of infective complications including wound 

infection in patients undergoing appendicectomy for 

uncomplicated appendicitis is generally very low.
16

 

However, it has been observed in daily practice that these 

patients usually receive costly parenteral postoperative 

antibiotics for prolonged period. The logic of this practice 

is the fear of the dreadful complications of wound 

infection. This prolonged administration of antibiotics on 

one hand is unnecessary, can increase antibiotic 

resistance, can have the antibiotics related side effects 

and on the other hand significantly increases the financial 

burden on the patient.
17-18

 

It has now been proved by research that preoperative 

prophylactic antibiotics are more crucial in preventing 

postoperative wound infection in elective cases and in 

clean contaminated cases like acutely inflamed non-

perforated appendicitis. The extension of administration 

of antibiotics to the postoperative period is usually not 

necessary in such cases.
19

 However in cases of unwanted 

contamination and perforated appendicitis, postoperative 

administration of antibiotics is justified.
20 

Patients with acute appendicitis without perforation or 

peritonitis are not discharged early, due to concern on the 

part of the surgeon that it would increase surgical wound 

infection rates, and that postoperative pain would inhibit 

mobilization of the patient. Surgical wound infection is 

commonly due to contamination of the wound at the time 

of appendix removal. With minimal contamination, 

prophylactic antibiotic administration would bring the 

incidence of wound infection to a low level. Pain after 

open appendectomy could be managed with analgesics. 

After the pain disappears, the patients would be more 

comfortable, could be mobilized immediately and 

discharged earlier.
21-23

 

Surgical wound infection is affected by several risk 

factors, i.e. patient, local, environmental, procedural, 

surgeon/operator, and care factors. Patient factors consist 

of age, nutritional status (malnutrition, obesity), the 

presence of other diseases (malignancy, chronic diseases 

[diabetes mellitus, hepatic cirrhosis], associated 

infection), the treatment received (corticosteroids, 

immunosuppressant, radiation) and psychological state of 

the patient (anxiety, fright, and sleeping difficulty).
21

 In 

our study, a significant difference was found in wound 

infection due to patient geographical distribution. Rural 

areas and village patients had high infection rate, an 

observation we can attribute to the fact noticed in our 

patients that those group of people had low level of body 

hygiene.  

Local factors that participate in surgical wound infection 

are necrotic tissue, avascular tissue, hematoma, poor 

hemostasis, foreign material in the wound, suture 

material and suturing technique, skin infection in the 

surgical area.
22

 

Environmental factors consist of sterility of the operating 

room, number of personnel in operating room, air 

circulation of operating room, and sterility of 

instruments. Procedural factors of influence are length of 

hospital stay before operation, preoperative preparation 
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such as cleansing of the incision site, hair shaving, 

aseptic and antiseptic techniques for preparation, 

antibiotics administration, and degree of contamination of 

the type of surgical procedure, whether categorized as a 

clean, clean-contaminated, contaminated or dirty 

operation. Emergency or elective operation and duration 

of the operation are also included in procedural factors.
23

 

In our study, the sterilization process was unified in both 

groups to avoid any breach of sterility in the theatre. 

Surgeon/operator factors are knowledge, skill and 

experience of the surgeon/operator, tissue handling, 

prevention of the spread of contamination, selection of 

needles, suture material and suturing technique.
22,23

 In our 

study, those factors were unified among both teams. 

Care factors that influence surgical wound infection are 

misevaluation (inexperience/lack of attention), lack of 

asepsis in wound care, less careful evaluation about 

progress/healing/symptoms of the patients, less 

mobilization, incorrect nutritional support.
21

 In our study, 

the unified protocol of management played an important 

role, and we strongly recommend the establishment of 

clinical pathway guide for each procedure. 

Open appendectomy patients with early discharge from 

hospital may be expected to differ in risk factors from 

those who are not discharged early (late discharged), 

presumably due to care factors after the operation.
24

 This 

statement was tested true in our study, patients from rural 

areas who were discharged early had almost no care at 

their residence, which manifested as high number of 

wound infection. 

In our study, 482 patients who had acutely inflamed non 

complicated appendicitis were subjected to the protocols 

adopted in our surgical practice in which only single dose 

preoperative antibiotics against aerobic and anaerobic 

organisms was compared to pre and postoperative 

antibiotics and observed them for wound infection. We 

encountered only 37 patients with wound infection and 

that too was minor which settled with conservative 

management.  

Our infection rate was 7.6%. The result of our study is 

comparable with other studies conducted nationally as 

well as internationally by Busttil et al and Winslow et 

al.
12,13,18,20

 They all concluded with the observation that 

adding postoperative broad spectrum antibiotics only 

added financial burden and side effects and had no effect 

towards preventing wound infection.  

Our study also showed that age and gender have no 

significant association with wound infection in 

uncomplicated appendicitis. 

We found minimal wound infection in non-complicated 

appendicitis with single dose prophylactic antibiotics 

which is comparable to that with pre and postoperative 

antibiotics, and we believe that further studies are needed 

in this regard to have sufficient evidence to support the 

single preoperative protocol, a practice that can be 

extended to other clean and clean contaminated surgeries 

as well. 

CONCLUSION 

We conclude that in patients undergoing operation for 

non-perforated appendicitis, single dose preoperative 

antibiotics were efficacious in preventing postoperative 

wound infection. Continuing antibiotic prophylaxis in the 

postoperative period was not necessary, and it did not add 

an appreciable clinical benefit in these patients. A special 

consideration should be attributed to personal body 

hygiene factors especially in patients from rural areas. 
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