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INTRODUCTION 

Since the evolution of medicine, great strides have been 

taken in the field of advanced and minimal access 

surgeries. The focus is gradually shifting to day-care 

surgeries and surgeries with more cosmetically 

acceptable scars. However, despite the recent advances, 

one of the most commonly observed postoperative 

complication is surgical site infection (SSI). According to 

the National Nosocomial Infection Study (NNIS) report 

of the Centre for Disease Control (CDC), the prevalence 

rate of SSI, though preventable, is high.1 

Surgical site infections are one of the most common 

nosocomial infections and constitute almost 38% of all 

infections in surgical patients.2 Postoperative wound 

infection is a reason for pain, anxiety, loss of function, 

scar contractions, and possible mortality secondary to 
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sepsis. It also leads to increased hospital stay which 

further adds to the worry of both patient and the treating 

surgeon. With the fear of a patient developing wound 

infection, surgeons, even today, burden the patient with 

higher antibiotics, even in clean and uncontaminated 

surgeries which is certainly not justifiable especially in 

the wake of new drug resistant microorganisms. 

Prolonged use of antibiotics also adds to the cost incurred 

by the patient and various side effects such as nausea, 

vomiting, metallic taste, loose stools, etc. 

Hence, the timing, route and duration of antibiotic 

prophylaxis in surgery assume significant importance in 

that they should ensure that as high a concentration as 

possible reaches the wound before contamination as the 

most important factor in the pathogenesis of wound 

sepsis is the presence of bacteria in the incision at the 

time of closure. Local intraincisional administration of 

antibiotics is sensible, practical, and in this era of cost 

containment and increasing drug resistance, it is 

responsible. 

The present study was undertaken to compare and 

evaluate the efficacy of single dose of preoperative 

intraincisional administration of cefotaxime with 

intravenous administration in preventing postoperative 

surgical site infections after open appendicectomies. 

METHODS 

The study design was one year randomized clinical trial 

conducted during the year 2012 at a tertiary care hospital. 

The study was approved by the institutional Ethical and 

Research Committee. Sixty consecutive patients who 

were clinically diagnosed to have appendicitis and 

consenting for surgery were admitted and considered 

eligible for the study. Patients aged less than 18 years, 

those undergoing laparoscopic surgery, and those with a 

history of Diabetes mellitus or immunodeficiency were 

excluded. Also excluded were patients with a history of 

receiving systemic antibiotics within 2 weeks of proposed 

surgery, a history of ongoing/ recent systemic 

corticosteroid therapy, presence of pre-existing systemic/ 

local infection, presence of associated complications - 

appendicular abscess/ gangrenous appendicitis/ 

appendicular mass, gastrointestinal perforation, 

peritonitis and/or other apparent foci of active abdominal 

infection. 

Data concerning demography, history of the illness and 

details of thorough clinical examination were recorded 

onto a predesigned proforma. Routine investigations in 

the form of complete blood count, blood urea, serum 

creatinine and special investigations such as ultrasound of 

abdomen were done as required. The 60 patients were 

randomized into 2 groups by ‘Opaque Envelope Method’. 

Group A would receive single dose of preoperative 

intraincisional cefotaxime while Group B would receive 

the same intravenously.  

For intraincisional administration, antibiotic was 

infiltrated at the proposed site of incision in the 

subcutaneous tissue and intramuscular plane after 

induction of anesthesia and 10 minutes prior to the 

incision. The dose of antibiotic was approximately 1 ml 

per cm of incision (which corresponded to 100 mg of 

antibiotic per cm). A 22G spinal needle was used to inject 

the antibiotic with a single-entry point. 

No other antibiotic was given by any route preoperatively 

or postoperatively other than that followed in the study 

protocol. Analgesics, intravenous fluids and other 

supportive treatments were given as required. Beginning 

on postoperative day 3, the surgical wound was examined 

every alternate day until removal of sutures. Findings at 

each dressing were charted in a pre-formed table to assess 

wound infection. The wound was labelled as ‘infected’ if 

it fulfilled the CDC criteria for Surgical Site Infection.  

Statistical analysis 

The analysis of data was done using SPSS version 13.0 

(SPSS Inc, Chicago, IL). Statistical evaluation of the 

collected data was carried out using mean, frequency, 

percentage, chi square test and Fisher’s exact test. The 

difference between wound infection rates in two groups 

was analysed using Fischer’s exact test. Fischer’s exact p 

value <0.01= highly significant, <0.05= significant, 

>0.05= not significant.  

RESULTS 

A total of 60 patients (30 in each group) were enrolled for 

the study with ages that ranged from 18 to 64 years 

(mean 30.8±12.62 years in Group A and 30.3±10.29 

years in Group B). A total of 33 (55%) male patients and 

27 (45%) female patients participated in the study. Group 

A had 9 (30%) males and 21 (70%) females. Group B had 

18 (60%) males and 12 (40%) females. Patients presented 

with multiple symptoms and signs, a summary of which 

is depicted in Table 1. Pain and tenderness in RIF, and 

fever were present in all the patients in both groups.  

Table 1: Presenting symptoms and signs. 

Symptom/sign Group A Group B Total 

  No. % No. % No. % 

Pain in RIF 30 100 30 100 60 100 

Fever 30 100 30 100 60 100 

Anorexia 10 33.3 9 30 19 31.7 

Nausea 17 56.7 13 43.3 30 50 

Vomiting 6 20 3 10 9 15 

RIF tenderness 30 100 30 100 60 100 

Rebound 

tenderness 
4 13.3 7 23.3 11 18.3 

Elevated body 

temperature 
18 60 24 80 42 70 

Leucocytosis 14 46.7 16 53.3 30 50 
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Out of the 60 study patients, 43 (71.7%) had features of 

acute appendicitis for the first time whereas 17 (28.3%) 

of them had past history suggestive of recurrent episodes 

of appendicitis. Group A had a higher number (22/30) of 

patients with acute appendicitis compared to Group B 

(21/30). Overall, appendicectomy was performed as an 

elective surgery in 24 patients (80%) of Group A and 20 

(66.7%). The rest underwent elective appendicectomy. 

No patients from Group A and B developed signs of 

infection on postoperative day 3. By the end of 

postoperative follow up, 1 patient (3.3%) from Group A 

and 4 (13.3%) patients from Group B were documented 

as having developed superficial surgical site infection. 

(Table 2). Figures 1 and 2 show examples of SSI noted in 

the study. 

Table 2: Overall post-operative surgical                       

wound assessment. 

Wound 

infection 

Absent Present 
Total 

Frequency % Frequency % 

Group A 29 96.7 1 3.3 30 

Group B 26 86.7 4 13.3 30 

Total 55 91.7 5 8.3 60 

p=0.350 

 

Figure 1: Example of SSI in Group A. 

 

Figure 2: Example of SSI in Group B. 

DISCUSSION 

Wound infection remains an important postoperative 

complication with significant clinical and economic 

consequences.3 Moylan estimated that in the United 

States, 7-8% of all operations are complicated by wound 

infection.4 From the study of 1000 general surgical 

operations, Davidson et al clearly showed that the most 

important factor in the pathogenesis of wound sepsis was 

the presence of bacteria at the time of wound closure.5 

The goal of surgical prophylaxis is to achieve and 

maintain a satisfactory tissue concentration of a drug with 

a reasonable spectrum of activity against expected 

organisms during the period of potential bacterial 

contamination of the wound, so that organisms 

introduced into the wound during the operation would be 

immediately destroyed. Failure to maintain adequate 

serum and tissue levels throughout the surgical procedure 

increases the likelihood of infection.6 It has also been 

emphasized that wound levels, not blood or serum levels, 

appear to determine the efficacy of agents for prophylaxis 

of operative wound infection. These very high tissue 

levels can only be achieved by a preoperative 

intraincisional injection. Prophylactic antibiotics are 

generally administered systemically prior to operation. 

The concentration of an appropriate antibiotic in the 

wound itself, rather than in the serum, is the critical factor 

in determining the efficacy of agents used for the 

prophylaxis of surgical wound infections.7 

Appendicitis is one of the most common causes of an 

abdominal emergency.8 Appendicectomy is considered 

the treatment of choice in acute and recurrent appendicitis 

and remains one of the most commonly performed 

surgical procedures with SSI complicating 1–5% of all 

cases.9-12 The pathologic state of the appendix is the most 

important determinant of postoperative infection.13-14 

Wound infection after appendicectomy, for perforative or 

gangrenous appendicitis is four to five times higher than 

for early disease. Because the pathologic state of the 

appendix often cannot be determined before or during 

operation, a parenteral antibiotic agent is recommended 

as prophylaxis in all patients. The present study was 

undertaken to compare and evaluate the efficacy of single 

dose of preoperative intraincisional administration of 

cefotaxime with intravenous administration in preventing 

postoperative surgical site infections after open 

appendicectomies. 

 Several similar studies have been done to establish the 

efficacy of intraincisional administration of antibiotics. 

Shubing et al studied preoperative intraincisional 

metronidazole in preventing postoperative surgical site 

infection in patients undergoing appendicectomies 

compared to a control group in which no antibiotic was 

administered.15 The infection rate was considerably low 

in the intraincisional group (0.8%) compared to 

intravenous group (11.6%). Similar results were reported 

by Taylor et al who demonstrated a statistically 
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significant difference in the incidence of postoperative 

surgical site infection as well as in the duration of 

hospital stay when Cefamandole was used 

intraincisionally in the study group versus the control 

group which did not receive any antibiotics.16  

Pollock et al showed a similar trend when they compared 

intraincisional administration of Amoxycillin plus 

clavulanic acid to intravenous administration of the same 

in patients undergoing abdominal surgeries.17 In this 

study, however, metronidazole was added to select group 

of patients depending on anticipated complications.  

Griego et al studied the effect of intraincisional nafcillin 

in 790 patients with 908 wounds undergoing clean 

surgeries viz reconstruction following Moh’s 

micrographic surgery.18 The control group did not receive 

any antibiotic. The study concluded that nafcillin was 

statistically significant in preventing postoperative 

infection (0.2%) versus 2.5% in control group. 

As evident, the results obtained in our study are 

comparable to and concur with the other studies (3.3% 

versus 13.3%) indicating that intraincisional 

administration of antibiotic is as effective as intravenous 

administration of the same. However, despite the above 

conclusion, the importance of good surgical technique, 

maintenance of asepsis and good postoperative care 

cannot be undermined to reduce the incidence of 

postoperative surgical site infection and thereby reduce 

significant morbidity and mortality. 

 Overall, the results of this study suggest that the use of 

single dose of intraincisional cefotaxime is as effective as 

intravenous administration of the same and resulted a 

clinically noticeable reduction in the rate of postoperative 

surgical site infection.  

However, the difference was not found to be statistically 

significant. This may be attributed to the smaller sample 

size of the study. Further studies on larger sample size 

could focus the beneficial effect of intraincisional 

antibiotics. 

CONCLUSION 

The results of the present study show that a single dose 

preoperative intraincisional administration of cefotaxime 

is as effective as intravenous administration of 

cefotaxime for prevention of postoperative surgical site 

infection after open appendicectomies.  

Although not statistically significant, there was clinically 

a lesser incidence of SSI in individuals who received 

intraincisional antibiotic. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Centers for Disease Control and Prevention. 

National Nosocomial Infections Surveillance 

(NNIS) report, data summary from October 1986-

April 1996, issued May 1996. A report from the 

National Nosocomial Infections Surveillance 

(NNIS) System. Am J Infect Control. 1996;24:380-

8. 

2. Daniel AA, Dellinger EP. Surgical infections and 

choice of antibiotics. In: Townsend CM, 

Beauchamp RD, Evers BM, Mattox KL, (eds). 

Sabiston Textbook of Surgery. 18th Ed. 

Philadelphia: Elsevier; 2008:229-306. 

3. Foster GE, Bourke JB, Bolwell J, Doran J, Balfour 

TW, Holliday A, Hardcastle JD, et al. Clinical and 

economic consequences of wound sepsis after 

appendectomy and their modification by 

metronidazole or povidone-iodine. Lancet. 

1981;4:769-71. 

4. Moylan JA. The proper use of local antimicrobial 

agents in wounds. World J Surg. 1980;4:433-7. 

5. Davidson AIG, Clark G, Smith G. Postoperative 

wound infection: a computer analysis. Br J Surg. 

1971;58:333-7. 

6. Scher KS, Peoples JB. Combined use of topical and 

systemic antibiotics. Am J Surg. 1991;161:422-5. 

7. Matushek KJ, Rosin E. Pharmacokinetics of 

cefazolin applied topically to the surgical wound. 

Arch Surg. 1991;126:890-3. 

8. Lewis FR, Holcroft JW, Boey J, Dunphy JE. 

Appendicitis: A critical review of diagnosis and 

treatment in 1,000 cases. Arch Surg. 1975;110:677. 

9. Andersen BR, Kallehave FL, Andersen HK. 

Antibiotics versus placebo for prevention of 

postoperative infection after appendicectomy. 

Cochrane Database Syst Rev. 2005;(3):CD001439. 

10. National Nosocomial Infections Surveillance 

(NNIS) System Report, data summary from January 

1992 through June 2004, issued October 2004. Am J 

Infect Control. 2004;32:470-85. 

11. Hale DA, Molloy M, Pearl RH, Schutt DC, Jaques 

DP. Appendectomy: a contemporary appraisal. Ann 

Surg. 1997;225:252-61. 

12. Koch A, Zippel R, Marusch F, Schmidt U, 

Gastinger I, Lippert H. Prospective multicenter 

study of antibiotic prophylaxis in operative 

treatment of appendicitis. Dig Surg. 2000;17:370-8. 

13. Bennion RS, Thompson JE, Baron EJ, Finegold SM. 

Gangrenous and perforated appendicitis with 

peritonitis: treatment and bacteriology. Clin Ther. 

1990;12:31-44. 

14. Browder W, Smith JW, Vivoda L, Nichols RL. 

Nonperformative appendicitis: a continuing surgical 

dilemma. J Infect Dis. 1989;159:1088-94. 

15. Shubing W, Litian Z. Preventing infection of the 

incision after appendectomy by using metronidazole 

preoperativelyto infiltrate tissues at the incision. Am 

J Surg. 1997;174:422-4. 



Patil AN et al. Int Surg J. 2018 Apr;5(4):1438-1442 

                                                                                              
                                                                                                       International Surgery Journal | April 2018 | Vol 5 | Issue 4    Page 1442 

16. Taylor TV, Dawson DL, de Silva M, Shaw SJ, 

Durrans D, Makin D. Preoperative intraincisional 

cefamandole reduces wound infection and 

postoperative inpatient stay in upper abdominal 

surgery. Ann R Coll Surg Engl. 1985;67:235-7. 

17. Pollock AV, Evans M, Smith GM. Preincisional 

intraparietal Augmentin in abdominal operations. 

Ann R Coll Surg Engl. 1989;71:97-100. 

18. Griego RD, Zitelli JA. Intra-incisional prophylactic 

antibiotics for dermatologic surgery. Arch 

Dermatol. 1998;134:688-92. 

 

 

 

 

 

 

 

 

 

Cite this article as: Patil AN, Uppin VM. Intra-

incisional versus intravenous route of antibiotic 

administration in preventing surgical site infections: a 

randomized controlled trial. Int Surg J 2018;5:1438-

42. 


