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ABSTRACT 

BACKGROUND 

Inguinal hernia repair is one of the commonest general surgical procedures worldwide. Although considered to be a clean surgical 
procedure, post-operative Surgical Site Infection (SSI) can complicate a mesh repair and add to significant patient morbidity and 
anxiety to the surgeon. Prolonged use of post-operative antibiotics is not recommended anymore, but many surgeons still continue 
to use prolonged post-operative antibiotics which add to the cost of treatment and also increase chances of side effects and toxicity 
to the patient. 
 

METHODS 

The study was done as a retrospective data analysis for patients who had received single dose of pre-operative antibiotic. 

 

RESULT  

Single dose pre-operative antibiotic is effective in reducing SSI after an elective hernia surgery and prolonged doses of antibiotics 

may not be necessary. 
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INTRODUCTION 

Hernia is defined as abnormal protrusion of viscera or part of 

viscera through an abnormal opening in the wall of its 

containing cavity. Of all the hernias, inguinal hernias are the 

most common variety. More than 100 types of surgeries have 

been described for repair of inguinal hernia. Of these, 

Lichtenstein mesh hernioplasty and laparoscopic Hernia 

surgery are currently popular. The Lichtenstein technique is a 

tension free repair of weakened inguinal floor with use of 

polypropylene mesh anchored to the inguinal region.(1) Hernia 

repair surgery is one of the most commonly performed general 

surgery procedure in current era.(2) Any modification to such 

high volume surgery or strategies for reduction in morbidity 

of the procedure or reduction in cost of hernia treatment will 

have far reaching impact all over the world. 

Post-operative Surgical Site Infection (SSI) after inguinal 

hernia surgery is reported to be between 0-9%.(3) Many of 

these infections are often recognized in the outpatient setup, 

after discharge from the hospital as more and more number of 

cases are done as day care procedures.(4) 

The risk of Surgical Site Infection (SSI) increases with 

introduction of a prosthesis in the body, due to alteration in 

body defence mechanisms. 

The low rate of SSI is the main argument against routine 

antibiotic prophylaxis for hernia surgery.(5) However, since a  
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prosthetic mesh is used and mesh infection can be potentially 

disastrous, many surgeons prefer to use antibiotic prophylaxis 

in peri-operative period. 

SSIs may prolong the hospital stay by one week and 

increase the treatment costs by more than 20%.(6) 

Antibiotics play an important role in prevention of SSIs. 

Such efficacy of antibiotics in preventing SSIs is significant, but 

it should not be a substitute for compromise in surgical 

asepsis, technique of surgery or haemostasis. As early as 1961, 

Burke recommended use of prophylactic antibiotics in pre-

operative period to reduce the wound infections.(7) Such 

prophylactic use of antibiotics was again recommended by 

various authors and laid ground for routine use of prophylactic 

antibiotics to reduce wound infection rates.(8,9) 

The duration of this peri-operative antibiotic coverage 

varies widely from centre to centre and surgeon to surgeon. 

The first randomized control trial on the role of antibiotic 

prophylaxis in mesh hernioplasty in 2001, advocated the use 

of prophylactic antibiotics.(10) However, a Cochrane meta-

analysis done in 2003 opined that antibiotic prophylaxis in 

elective inguinal hernia repair cannot be recommended or 

discarded and that further studies were needed, particularly 

in cases with mesh repair.(11) 

Cephalosporins are generally the preferred antibiotics for 

peri-operative prophylaxis agents for many surgical 

procedures. They have the capability to target the probable 

pathogens that may cause the infection in post-operative 

period. Use of broad-spectrum antibiotics is discouraged, 

because they may help in development of antimicrobial 

resistance.(12) 

Amoxicillin-clavulanic acid combination is another 

antibiotic, which is used for antibiotic prophylaxis including 

hernia repair.(13,14) We used single dose of amoxicillin-

clavulanic acid for antibiotic prophylaxis in our study as per 

existing department policy. 
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MATERIALS AND METHODS 

The aim of this study was to document and report incidence of 

wound infection in clean hernia surgeries at our centre. The 

study also aimed to document, if routine use of single dose 

antibiotic is feasible in our setting. 

The study was done as retrospective data analysis of 

patients who underwent Lichtenstein mesh hernioplasty at 

our Hospital, IIMS&R, Lucknow. Our hospital predominantly 

caters to suburban and rural population. As per department 

protocol, Mesh hernioplasty is offered to all patients with 

inguinal hernia with age more than 25 years and between the 

ages of 15 to 25 years for patients who have poor abdominal 

tone. 

Study period was from March 2013 till Feb 2015, for which 

the data was collected and analysed. 

 

Inclusion Criteria 

All patients who underwent Lichtenstein mesh hernioplasty 

and had received only one dose of prophylactic antibiotic were 

included in the study. 

 

Exclusion Criteria 

1. Emergency hernia surgery for obstruction or 

strangulation. 

2. Recurrent hernias. 

3. Immunocompromised patients like diabetes, HIV or 

steroid treatment. 

4. Patients who underwent herniorrhaphy. 

5. Patients who had received pre-operative antibiotics in 

last 7 days due to any indication were also excluded. 

 

Surgical Technique 

Lichtenstein tension free mesh hernioplasty was carried out in 

all the patients. Cases were done under either in general, 

spinal or local anaesthesia depending on surgeon preference. 

The skin was shaved one day previous to surgery and pre-

operative skin was prepared with 10% povidone-iodine 

solution. Standard surgical technique for mesh repair was 

followed. Prolene mesh was used and anchored with 2-0 

prolene suture. Skin was closed with 3-0 polyamide black. No 

drains were used. 

Single dose of antibiotic, 1.2 gm of amoxicillin and 

clavulanic acid combination was administered 30 mins. before 

the proposed skin incision. No post-operative antibiotic was 

given. 

At the end of surgery wound was dressed with standard 

sterile dressing, which was removed 48 hours after the 

surgery and the wound was inspected. The patients were 

discharged either after the first wound inspection or after 

suture removal as per patient’s choice. 

 

End Points: 

There were two end points of the study. 

The first end point of the study was superficial wound 

infection either in the form of wound erythema, cellulitis, 

purulent discharge or wound dehiscence any time after 

surgery till suture removal. 

The first wound inspection was done at 48 hours after 

surgery and then again at the time of suture removal. 

The second end point was deep wound infection 

manifested in the form of mesh infection within one year from 

the date of surgery. 

The following parameters were studied from the Patients’ 

files’ 

1. Demographic details including age, sex, comorbid 

conditions, type of hernia and duration of symptoms. 

2. Surgical details including type of hernia, technique of 

procedure done, type of anaesthesia and duration of 

surgery. 

3. Antibiotic administered. 

4. Incidence of wound infection and would culture report if 

applicable. 

 

RESULTS 

During the study period, mesh hernioplasty was done in 196 

patients. Of these, only 154 patients fulfilled the inclusion 

criteria and had complete one-year follow-up and were 

included in the study. 

Wound infection was noted in 5 patients (3.2%). 

There was no case of mesh infection during the study 

period. 

 

Patient Data 

The age range was 23 to 76 years and mean age was 40.2 years. 

 

Age Group Number 

21-30 Years 28 

31-40 Years 49 

41-50 Years 42 

51-60 Years 26 

61-70 Years 6 

71-80 Years 3 

Table 1: Table showing Age 

Distribution of Patients 

 

 There were 150 males and 4 females. 

 American Society of Anaesthesiologists (ASA) Category: 

 There were 102 patients of ASA 1 category, 36 patients of 

ASA 2 and 16 patients of ASA 3 category. 

 There were 70 patients with right inguinal hernia, 62 

patients with left hernia and 22 patients with bilateral 

hernia. 

 Duration of surgery ranged from 38 mins. to 78 mins. and 

mean duration of surgery was 44.2 mins. 

 Wound culture isolated Staph. aureus in 2 patients, 

whereas other patients were culture negative. 

 

DISCUSSION 

Surgical Site Infections (SSI) account for 14 to 18% of all health 

care related infections and are presumed to be third most 

common nosocomial infection.(15,16) Data pertaining to SSIs is 

complicated by the mixed and wide nature of their 

presentation and also by inter-person variations in reporting. 

SSIs also vary from centre to centre, surgeon to surgeon, the 

type of surgery performed and the hospital setting. The 

highest risk of SSIs is noted in large teaching hospital with 

beds more 500, followed by smaller teaching hospitals and the 

least incidence in non-teaching hospitals.(17) 

SSIs are not only a source of morbidity to the patient and 

anxiety to the surgeon, but they are also responsible for 

increased financial burden. Such increased financial burden 

can be particularly disturbing to patients with limited financial 

resources. SSIs also increase the hospital stay for patients. 

Also, SSIs increase the risk of death in hospitalised patients. 
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Peri-operative antibiotics have been shown to decrease 

the incidence of SSIs.(18,19) 

Factors which increase the risk of SSI include patient 

related factors and procedure related factors. Patient related 

factors include age, nutrition, immunocompromised states like 

diabetes mellitus, obesity and length of preoperative stay 

whereas the procedure related factors include type of surgery, 

duration of procedure, antibiotic prophylaxis, skin antisepsis, 

operative room ventilation, sterilization of surgical 

instruments, use of prosthesis during surgery, surgical drains 

and surgical technique.(20,21) 

Although western literature frequently reports incidence 

of SSIs between 0.5-15%, studies reported from India show a 

higher incidence of SSIs between 23-38%. This wide variation 

between these maybe in part due to different factors like 

including patient’s nutritional status, sterile precautions 

during the procedure and the setting of hospital.(22) 

The risk of SSI also depends on whether the procedure is 

clean, clean-contaminated, contaminated or dirty, based on 

their standard definitions of these terms as defined in 1964.(23) 

Perioperative antibiotics are routinely recommended for 

variety of surgical procedures to prevent surgical site 

infections. Optimal antimicrobial agents for prophylaxis 

should be bactericidal, nontoxic, inexpensive and active 

against the typical pathogens that can cause surgical site 

infection postoperatively.(20) 

Antibiotic prophylaxis is used to prevent SSI, but their use 

should be limited to avoid excess cost, toxicity and 

development of antibiotic resistance. Prolonged use of 

antibiotics is associated with increased healthcare cost, 

increased incidence of undesirable side effects and also 

increases the chances of antibiotic resistance. The duration of 

AP for most procedures should not exceed 24 hours with the 

exception of cardiac surgeries, in which antibiotics may be 

continued for up to 48 hours.(24,25,26,27) 
 

Wound Infection 

It is defined as following.(28) 

• Purulent discharge from the incision site with or without 

positive culture and sensitivity report. 

• Non-purulent discharge from incision site with positive 

culture and sensitivity report. 

• Incision site deliberately opened by surgeon in the 

presence of at least one of the following signs or 

symptoms of infection: pain or tenderness, localized 

swelling, redness or heat. 

• Diagnosis of infection by the surgeon. 
 

SUMMARY OF THE DEFINITIONS OF SUPERFICIAL AND 

DEEP SSIs SUPERFICIAL INCISIONAL SURGICAL SITE 

INFECTIONS.28 

Superficial Incisional Surgical Site Infections must meet 

the following two Criteria 

• Occur within 30 days of procedure. 
• Involve only the skin or subcutaneous tissue around the 

incision. 
 
Plus 
At Least one of the following criteria 

 Purulent drainage from the incision. 

 Organisms isolated from an aseptically obtained culture 

of fluid or tissue from the incision. 

 At least one of the following signs or symptoms of 

infection-pain or tenderness, localised swelling, redness 

or heat and the incision is deliberately opened by a 

surgeon, unless the culture is negative. 

 Diagnosis of superficial incisional SSI by a surgeon or 

attending physician. 

 

The Following are not considered Superficial SSIs 

 Stitch abscesses (Minimal inflammation and discharge 

confined to the points of suture penetration). 

 Infection of an episiotomy or neonatal circumcision site. 

 Infected burn wounds. 

 Incisional SSIs that extend into the fascial and muscle 

layers (see deep SSIs). 

 

DEEP INCISIONAL SURGICAL SITE INFECTIONS 

Deep Incisional Surgical Site Infections must meet the 

following three criteria 

 Occur within 30 days of procedure (or one year in the case 

of implants). 

 Are related to the procedure. 

 Involve deep soft tissues, such as the fascia and muscles. 

 

Plus 

At least one of the following criteria 

 Purulent drainage from the incision, but not from the 

organ/space of the surgical site. 

 A deep incision spontaneously dehisces or is deliberately 

opened by a surgeon when the patient has at least one of 

the following signs or symptoms - fever (>38° C), localised 

pain or tenderness - unless the culture is negative. 

 An abscess or other evidence of infection involving the 

incision is found on direct examination or by 

histopathologic or radiological examination. 

 Diagnosis of a deep incisional SSI by a surgeon or 

attending physician. 
 

The SSI rate noted in our study was 3.2%, which is 

acceptable infection rate for clean surgical procedures.(29,30) 

 

CONCLUSION 

Surgical site infections are uncommon in clean surgical 

procedures and strict adherence to principles of asepsis help 

in maintaining low infection rate. Antibiotics help in reducing 

the rate of SSI, but do not eliminate them. A single dose of pre-

operative antibiotic is sufficient to reduce the risk of post-

operative SSI to an acceptable level and prolonged usage of 

peri-operative antibiotic is not required. Also, usage of single 

dose antibiotic will be more cost effective in a country like 

India. 

However, role of antibiotic in preventing infections can 

only be an adjunct in appropriate setting. Overuse of 

antibiotics with compromise in surgical technique and sterile 

precautions should not be done. 
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