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ABSTRACT 

Background: Inguinal hernia is an out-pouching of peritoneum, with or without its contents, which occurs 

through the muscles of the anterior abdominal wall at the level of the inguinal canal in the groin. It commonly 

occurs in men, because of the inherent weakness of the abdominal wall where the spermatic cord passes 

through the inguinal canal.  Infection is the outcome of the dynamic interactions that take 

place between, host, a potential pathogen and the environment.  

Aims and Objectives: To study the role of antibiotic prophylaxis in prevention of wound infection after 

Lichtenstein open mesh repair of primary inguinal hernia.  

Material and Methods: This prospective, randomised study was carried out on 60 patients of inguinal hernia 

(either direct or indirect). All patients were operated on an elective basis. Group I (Study group): included 

30 patients in whom single dose of prophylactic cefazolin 1g was given preoperatively and Group II 

(Control group): included 30 patients in whom no antibiotic was given preoperatively.  

Results: The participants in the study were all males with the mean age of presentation being 43.60 

years. In thirty nine patients (65%) Lichtenstein repair was done for indirect inguinal hernias, seventeen 

patients (28.33%) underwent Lichtenstein repair along with plication of posterior wall. Maximum number of 

cases were of indirect inguinal hernia 32 (53.33%), two (3.33%) had inguinal hernia with retractile testis. The 

average duration of surgery in our study was 49 minutes. In our study the incidence of SSI in the antibiotic 

group was 3.33% and the incidence of SSI in the control group was also 3.33%.  

Conclusion: The results of this study demonstrates that good preoperative care like patient taking bath before 

surgery, shaving just before the surgery, standard cleaning of the parts with 10 % povidone iodine solution, 

draping, meticulous surgical technique, ensuring haemostasis, closing the wound in layers and early 

discharge of the patient on the next day help in preventing the surgical site infection.  

 

 

INTRODUCTION 

The word hernia is derived from the Greek 

word hernios, meaning "a bud." It refers to 

protrusion of an organ through its 

integument.
1 

Inguinal hernia is an out-

pouching of peritoneum, with or without its 

contents, which occurs through the muscles 

of the anterior abdominal wall at the level of 

the inguinal canal in the groin. It commonly 

occurs in men, because of the inherent 

weakness of the abdominal wall where the 
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spermatic cord passes through the inguinal 

canal. Not necessarily dangerous in 

themselves, inguinal hernias can lead to life-

threatening complications. For this reason, it 

is likely to recommend surgical repair of a 

hernia that's painful or becoming larger. 

Surgical correction of inguinal hernias, 

called a herniorrhaphy or hernioplasty, is 

now often performed as an ambulatory, or 

"day surgery," procedure. The gold standard 

technique of hernia repair being tension free 

mesh repair.
2 

It is estimated that 3,000,000 

inguinal herniorrhaphies are performed per 

year in the United States, Europe and Asia.
3 

Inguinal hernia repair is considered as a 

clean surgery, where prophylactic antibiotics 

do not have any role, at least in non-mesh 

repairs. Even though hernia is classified as a 

clean surgery, the reported incidence of 

wound infection varies from 0% to 9%.
4
 As 

more and more surgeries are done as day 

care procedures, many of these infections 

are often recognized first in the outpatient 

setup, after discharge from the hospital.
5 

Surgical site infection (SSI) is the most 

frequent complication in inguinal 

herniorrhaphy.
6
 Some studies have 

identified risk factors for SSI such as female 

sex, age more than 70 years, comorbidity, 

operative time, and routine use of drainage 

and prostheses.
7-10

 SSI is related with an 

increase in length of stay and costs and a 

decrease in the quality of life.
11,12

 

An SSI prevention measure can be defined 

as an action or set of actions intentionally 

taken to reduce the risk of an SSI. Many 

such techniques are directed at reducing 

opportunities for microbial contamination of 

the patient’s tissues or sterile surgical 

instruments; others are adjunctive, such as 

using antimicrobial prophylaxis or avoiding 

unnecessary traumatic tissue dissection. In 

an effort to clarify the role of single dose 

antibiotic prophylaxis during hernia surgery, 

this prospective, randomized control trial 

was conducted. This study also gives us 

evidence to analyse whether strict aseptic 

measures can reduce use of antibiotics. 

MATERIAL AND METHODS 

This prospective, randomised study was 

carried out on 60 patients of inguinal hernia 

(either direct or indirect) admitted in the 

surgical ward in the Department of General 

Surgery, Pt. B.D. Sharma Postgraduate 

Institute of Medical Sciences, Rohtak. Prior 

to admission, proper screening along with 

detailed clinical evaluation of each patient 

was carried out in the form of the following: 

Haemoglobin, bleeding time, clotting time, 

urine complete examination, blood urea, 

blood sugar, serum electrolytes, chest x-ray 

and ECG. The patients with following 

criteria were excluded from the present 

study: age <14 years, obstructed inguinal 

hernia, strangulated inguinal hernia, 

recurrent inguinal, hernia cases admitted 

through emergency department, patients 

with systemic or advances disease (e.g. 

diabetes mellitus, liver or renal impairment, 

coagulation abnormalities). All repairs were 

performed by the same surgeon using the 

conventional open tension-free mesh 

technique as described by Lichtenstein et 
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al.
13

 Mesh repair was done by using the 

polypropylene mesh in both the groups. 

The patients were allotted into two groups 

by computer generated randomization. 

Group I (Study group): This group included 

30 patients in whom single dose of 

prophylactic cefazolin 1g was given 

preoperatively. Group II (Control group): 

This group included 30 patients in whom no 

antibiotic was given preoperatively. 

All the patients were advised to shave the 

parts and then take bath with soap and water 

on the day of surgery prior to the procedure, 

early in the morning on the day of surgery. 

Skin was prepared at the surgical site 

immediately before the incision using 10% 

povidone iodine solution. Four layers of 

coating was done, this was followed by 

draping the patients with sterile surgical 

sheets and then cleaned by spirit.  A 5-6 cm 

skin incision, which started from the pubic 

tubercle and extends laterally within the 

Langer line, gives an excellent exposure of 

the pubic tubercle and the internal ring. 

After skin incision, the external oblique 

aponeurosis was opened and its lower leaf 

was freed from the spermatic cod. The upper 

leaf of the external oblique was then freed 

from the underlying internal oblique muscle 

until the internal oblique aponeurosis was 

exposed. The cord with its cremaster 

covering was separated from the floor of the 

inguinal canal and the pubic bone for  

distance of approximately 2 cm beyond the 

pubic tubercle. 

To explore the internal ring, for indirect 

hernia sacs, the cremasteric sheath was 

incised transversely (if overly thick) or 

longitudinally at the level of the deep ring. 

Indirect hernial sacs were freed from the 

cord to a point beyond the neck of the sac 

and inverted into the preperitoneal space 

without ligation. Monofilament 

polypropylene mesh was tailored to its 

standard shape, which resembled the tracing 

of a footprint, with a lower sharper angle to 

fit into the angle between the inguinal 

ligament and the rectus sheath and an upper 

wider angle to spread over the rectus sheath. 

The cord retracted upward, the sharper 

corner was sutured with a nonabsorbable 

monofilament suture material to the 

insertion of the rectus sheath to the pubic 

bone and overlapping the bone by 1 to 2 cm. 

This suture was continued (as a continuous 

suture with up to four passages) to attach the 

lower edge of the patch to the inguinal 

ligament upto a point just lateral to the 

internal ring. 

A slit was made at the lateral end of the 

mesh, creating two tails, a wide one (two-

thirds) above and a narrower one (one-third) 

below. The wider upper tail was grasped 

with forceps and passed towards the head of 

the patient from underneath the spermatic 

cord; this positioned the cord between the 

two tails of the mesh. The upper edge of the 

patch was sutured in place with two 

interrupted absorbable sutures, one to the 

rectus sheath and the other to the internal 

oblique aponeurosis, just lateral to the 

internal ring. Using a single nonabsorbable 

monofilament suture, the lower edges of 

each of the two tails was fixed to the 
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inguinal ligament just lateral to the 

completion knot of the lower running suture. 

This created a new internal ring made of 

mesh. The excess patch on the lateral side 

was trimmed, leaving at least 5 cm of mesh 

beyond the internal ring. This tucked 

underneath the external oblique aponeurosis, 

which then  closed over the cord with an 

absorbable suture. Rectus sheath was closed 

with prolene 2-0 round bodied, haemostasis 

were achieved followed by the closure of the 

skin with skin staplers. 

Postoperative phase 

Open dressing was done in all the patients 

24 hours after the surgery. No postoperative 

antibiotics were used. Patients were 

discharged on next day of surgery and were 

asked to come for followup after one week 

for wound assessment and suture removal. 

All patients were educated about the 

symptoms and signs of surgical site 

infections and were instructed to report to us 

in case they developed any such symptoms 

and signs. SSI was defined as per the CDC 

(Centre for Disease Control) criteria - 

superficial SSI : wound cellulitis / erythema 

/ purulent discharge from the wound and 

deep SSI: mesh infection. 

Statistical analysis 

At the end of the study, the data was 

collected and analysed statistically by using 

Chi-square test. 

RESULTS 

The mean age of presentation was 

43.60±16.14 years. Maximum number of 

patients i.e. thirteen (21.66%) were in 31-40 

years of age group. Youngest patient was of 

16 years old male and oldest was 71 years 

old male. This study constituted the male 

population (n=60, 100%) cases. No female 

patient was found. All 60 patients were 

operated by same surgeon. In thirty nine 

patients (65%) Lichtenstein repair was done 

for indirect inguinal hernias, seventeen 

patients (28.33%) underwent Lichtenstein 

repair along with plication of posterior wall. 

Two patients required orchidopexy for testes 

as a content of sac indirect inguinal hernia 

sac. One patient underwent omentectomy 

with right eversion of sac and one with 

excision biopsy of lipoma. Maximum 

number of cases were of indirect inguinal 

hernia 32 (53.33%), two (3.33%) had 

inguinal hernia with retractile testis.  

Maximum number of cases had sac empty 

33 (55%) as the contents were already 

reduced, omentum in 6 (10%), only one 

patient (1.66%) had the content as 

undescended testes. In twenty cases 

(33.33%) sac was not opened (direct 

inguinal hernia).  The patients were allotted 

into two groups. Group I (Study group) 

included 30 patients in whom single dose of 

prophylactic injection cefazolin 1g was 

given preoperatively at the time of induction 

of anaesthesia and Group II (Control group) 

included 30 patients in whom no antibiotic 

was given preoperatively. 

Postoperative results 

Postoperatively all patients were examined 

for tenderness, erythema, scrotal swelling 

and seroma during hospital stay and 7
th

 

follow up day. Tenderness at wound site was 

absent in all 60 patients in the immediate 
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postoperative period irrespective of the fact 

whether patient received antibiotic or not 

during hospital stay.  One patient from 

Group II developed tenderness on 7
th

 

postoperative day (Table I). Discharge from 

wound site was absent in all 60 patients in 

immediate postoperative period irrespective 

of the fact whether patient received 

antibiotic or not during hospital stay.  One 

patient from Group II developed purulent 

discharge on 7
th

 postoperative day, which 

continued on the 30
th

 post-operative day. 

One patient from Group I developed serous 

discharge on 7
th

 postoperative day.  One 

patient from Group II developed erythema 

over the surgical site. This patient didn’t 

receive prophylactic antibiotic. One patient 

from Group II developed scrotal swelling on 

7
th

 postoperative day but got resolved 

subsequently. This patient had not received 

prophylactic antibiotic and had developed 

deep SSI.  One patient from Group I 

developed seroma over the surgical site and 

was given postoperative antibiotics along 

with wound dressing.  

Table I 

Showing examination of tenderness 

Tenderness Immediate 

postoperative  

Frequency 

7
th

 f/u day  

Frequency 

Absent 60 58 

Present 0 2 

Discharge   

Absent 60 58 

Present 0 2 

Erythema   

Absent 60 58 

Present 0 2 

Scrotal 

swelling 

  

Absent 60 59 

Present 0 1 

Seroma   

Absent 60 58 

Present 0 2 

 

Thirty patients stayed for two days (50%), 

24 (40%) patients with 3 days duration, 4 

(6.66%) patients with 4 days and 2 (3.33%) 

patients with >4 days. Mean hospital stay in 

our study was 2.7±1.03 day. Longest stay 

was of 8 days of one patient from Group II. 

Most of the patients required single dressing 

postoperatively. Maximum number of 

dressings required was 45 in one patient due 

to purulent discharge. Mean number of 

dressings in our study were 1.8.  Two 

patients developed wound infection. One 

patient had received prophylactic antibiotics, 

this patient had culture positive for 

Staphylococcus aureus sensitive, 

erythromycin, doxycycline, linezolid, 

amoxyclav, oxacillin. The other patient 

didn’t receive any prophylactic antibiotic; 

this patient had culture positivity for 

diptheroids. Both of the above mentioned 

patients’ had sterile culture reports after the 

usage of postoperative antibiotics.  Apart 

from two patients who required 

postoperative antibiotic none of the patients 

were given postoperative antibiotic. One 

patient from Group II received antibiotic for 

15 days and the one patient from Group I 

received antibiotic for 7 days in the 
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postoperative period. In the present study 1 

out of 30 patients in the prophylactic 

antibiotic group developed signs & 

symptoms of surgical site infection (3.33%). 

One out of 30 patients who were not given 

prophylactic antibiotics developed features 

of surgical site infection (3.33%).  

SOUTHAMPTON WOUND ASSES-

SMENT SCORE 

The Southampton scale was designed for use 

in the postoperative assessment of hernia 

wounds. It enables surgical wound to be 

graded according to specific criteria, usually 

giving a numerical value and therefore 

provide a more objective assessment of the 

wound.  In the present study one patient 

from Group I had superficial SSI which 

came under Grade III A and one patient 

from group II had deep SSI which came 

under Grade IVB of the Southampton 

wound assessment score.  

Table II 

Showing distribution of infected cases 

according to the scoring scale 

Scoring scale Antibio

tic 

group 

Contr

ol 

group 

GRA

DE 

APPEARA

NCE 

  

0 Normal 

healing 

29 

(96.66

%) 

29 

(96.66

%) 

I Normal healing with 

mild bruising and 

erythema 

  

A Some 

bruising 

- - 

B Considerable 

bruising 

- - 

C Mild 

erythema 

- - 

II Erythema plus 

other signs of 

inflammation 

  

A At one point - - 

B Around 

suture 

- - 

C Along wound - - 

D Around 

wound 

- - 

III Clear or 

haemoserous 

discharge 

  

A At one point  

(<2 cm) 

1 

(3.33%) 

- 

B Along wound  

(>2 cm) 

- - 

C Large 

volume 

- - 

D Prolonged  

(>3 days) 

- - 

IV Major 

complication, pus 

  

A At one point 

only 

(<2 cm) 

- - 

B Along wound  

(>2 cm) 

- 1 

(3.33%

) 

V Deep or severe 

wound infection with 

or without tissue 

breakdown; 

- - 
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hematoma requiring 

aspiration 

Total  30 30 

 

DISCUSSION 

There is no doubt that antibiotic prophylaxis 

is needed in most ‘‘clean-contaminated’’ 

surgical procedures (e.g. colorectal 

resection),
14

 and the benefit of perioperative 

antibiotic coverage in ‘‘clean’’ surgical 

procedures where a prosthesis is implanted 

(e.g., arthroplasties, vascular graft implants) 

is also well documented.
15,16

 Nonetheless, 

the use of antibiotic prophylaxis in mesh 

hernioplasty is still under debate. The age of 

the patients ranged from 11 to 80 years. The 

mean age was 43 years. Male sex was the 

predominant group. The findings of this 

study are in accordance with the various 

studies done by Morales et al
17

, Aufenacker 

et al
18

, Perez et al
19

, Tzovaras et al
 20

 and 

Shankar et al
21

.  NNT offers a measurement 

of the impact of the antibiotic, by estimating 

the number of patients that need to be 

treated in order to have an impact on one 

person. In our study, because the incidence 

of infection among the antibiotic and control 

group is similar hence statistically we could 

not calculate NNT, but theoretically as the 

difference among the two groups is 

approximating zero, we can conclude that 

the NNT is very high and hence it is in 

congruence with the other studies Morales et 

al
17

, Aufenacker et al
18

, Perez et al
19

, 

Tzovaras et al
 20

 and Shankar et al
21

.  

Patients were randomized and 30 patients 

(50%) were given prophylactic antibiotic 

while equal number i.e. (50%) did not 

receive prophylactic antibiotic. We gave 

injection cefazolin 1gm (after sensitivity 

testing) to patients assigned in antibiotic 

group at the time of induction of 

anaesthesia. Cefazolin was the antibiotic 

used in our study. It was chosen because of 

its proven efficacy against the common 

organisms like Staphylococcus aureus, 

longer duration of action and low cost. 

Comparison among different studies 

regarding the type & dosage of antibiotic as 

well as the group with no antibiotic is shown 

in Table III. 

Table III 

Study Antibiotic 

type & 

dosage 

Placebo 

Western Studies 

Morales et 

al
17

 (2000) 

Cefazolin, 2 g, 

I.v. 

Normal 

Saline 

Aufenacker et 

al
18

 (2004) 

Cefuroxime, 

1.5 g, i.v. 

Normal 

Saline 

Perez et al
19

 

(2005) 

Cefazolin, 1 g, 

i. v.  

Normal 

Saline 

Tzovaras et 

al
20

 (2007) 

Ampicillin + 

clavulanic 

acid, 1.2 g, i.v. 

Normal 

Saline 

Othman et 

al
22

 (2011) 

Amoxicillin + 

clavulanic 

acid, 1.2 g, i.v. 

Normal 

Saline 

Ergul et al
23

 

(2011) 

Cefazolin, 1 g, 

i. v. 

Normal 

Saline 

Wang et al
24

 

(2013) 

Cefazolin, 1 g, 

i.v. & 

Levofloxacin 

500mg, i.v. 

Normal 

Saline 
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Indian Studies 

Goyal et al
25

 

(2008) 

Amoxicillin + 

clavulanic 

acid, 1.2 g, i.v. 

Normal 

Saline 

Shankar et 

al
21

 (2010) 

Cefazolin, 1 g, 

i. v. 

Normal 

Saline 

Present study 

(2016) 

Cefazolin, 1 g, 

i. v. 

No 

Antibiotic 

 

In all the 60 cases, polypropylene mesh was 

used and in all the cases mesh fixation was 

done by polypropylene suture material. This 

was in accordance with the type of mesh 

used in all the other randomized control 

trials. In our study the incidence of SSI in 

the antibiotic group was 3.33% and the 

incidence of SSI in the control group was 

also 3.33%, so the relative risk came out to 

be 1, which is slightly higher than the 

following studies but still in accordance in 

terms of statistical significance. The 

incidence of wound infection (3.33%) is 

higher in our study when compared to other 

western studies. There is no reliable data 

regarding the wound infection rates in the 

hospitals in the developing world and given 

the fact that few trials even in the developed 

world have reported 8 to 9% SSI rates, our 

trial may reflect the reality about SSI in 

developing countries. 

 

 

 

 

 

 

 

Table IV 

Study Surgical Site Infection 

 Ant

i 

biot

ic 

Cont

rol 

Relat

ive 

Risk 

Statistic

al 

Signific

ance 

Western studies 

Morales 

et al
17

 

(2000) 

1.7 2.1 0.80 NR 

Aufena

cker et 

al
18

 

(2004) 

1.6 1.8 0.88 p=0.82 

Perez et 

al
19

 

(2005) 

2.2 3.9 0.56 p=0.50 

Tzovara

s et al
20

 

(2006) 

2.6 4.7 0.55 p=0.40 

Othman 

et al
22

 

(2011) 

8.0 12.5 0.64 p=0.47 

Wang 

et al
23

 

(2013) 

3.9

2 
5.1 0.76 p=0.80 

Indian studies 

Thakur 

et al
26

 

(2009) 

10.

34 
15.38 0.67 NR 

Shankar 

et al
21

 

(2010) 

7.0 10.5 0.66 p=0.58 

Present 

study 

(2016) 

3.3 3.3 1 p=1 
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Our study showed that no patients had 

postoperative hematoma at incision site 

(from the antibiotic group) and similarly 

none of the patients in the control group had 

hematoma. The incidence of incision 

hematoma in our study was in compliance 

with other studies such as Yerdel et al
27

 and 

Perez et al.
19

  

Two (3.33%) of our patients developed 

wound infection. One patient had received 

prophylactic antibiotic, this patient had 

culture positive for Staphylococcus aureus 

sensitive to erythromycin, doxycycline, 

linezolid, amoxyclav, oxacillin. The other 

patient didn’t receive any prophylactic 

antibiotic; this patient also had culture 

positivity for diptheroids. Both of the above 

mentioned patients’ had sterile culture 

reports after the usage of postoperative 

antibiotics. Findings of our study are in 

conformity with the other studies. 

Table V 

Study Most common 

cultured 

microorganism 

Western studies 

Morales et al
17

 

(2000) 
NR 

Aufenacker et al
18

 

(2004) 

Staphylococcus 

aureus 

Perez et al
19

 (2005) 
Staphylococcus 

aureus 

Tzovaras et al
20

 

(2006) 
NR 

Othman et al
22

 

(2011) 

Staphylococcus 

aureus 

Wang et al
23

 (2013) 
Staphylococcus 

aureus 

Indian studies 

Shankar et al
91

 

(2010) 

Staphylococcus 

aureus 

Present study 

(2016) 

Staphylococcus 

aureus 

 

Deep SSI & Mesh infection 

There was 1 deep SSI in our study in both 

the groups. The incidence of mesh infection 

reported in the literature is 0.35% to 1.5%. 

Following table shows the incidence of deep 

SSI and mesh removal in the various studies 

and is in congruence with the present study.  

Table VI 

Study Deep 

SSI 

Mesh 

Removal 

Western studies 

Morales et al
17

 

(2000) 
NR NR 

Aufenacker et al
18

 

(2004) 
3 (0.3%) 2 (0.2%) 

Perez et al
19

 (2005) 
2 

(0.55%) 

2 

(0.55%) 

Tzovaras et al
20

 

(2006) 

2 

(0.51%)  
Nil 

Othman et al
22

 

(2011) 

2 

(2.04%) 
NR 

Ergul et al
23

 (2011) Nil  Nil 

Indian studies 

Shankar et al
21

 

(2010) 
2 (0.55%) 1 (0.29) 

Present study 

(2016) 
1 (3.33%) 0 
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Extended duration of surgery has 

been identified as an independent risk factor 

for SSI by some studies, and may serve as a 

marker for the complexity of the individual 

case, some aspects of surgical technique, 

prolonged exposure to microorganisms in 

the operating environment, and diminished 

efficacy of antimicrobial prophylaxis.
28

 The 

average duration of surgery in our study was 

49. minutes, which was in compliance with 

the other studies; the duration of surgery of 

the patient that developed deep SSI was 57 

minutes. 

Surgical site dressing was removed 

24 hours after the surgery and no antiseptic 

surgical dressings were applied thereafter, 

which did not result in SSI in those patients. 

Only in one of our infected cases, daily 

postoperative dressing was done 45 times. 

Mean number of dressings in our study were 

1.8.  

SSI is associated with a longer 

length of stay in hospital, increased cost and 

a decrease in quality of life.
 

The mean 

hospital stay in our study came out to be 2.7. 

In one of our patients (control group) who 

had deep SSI, had a hospital stay of 8 days 

and regular dressings followed by secondary 

closure.  

None of our patients developed 

wound infection during hospital stay, 

whereas both of the patients who developed 

SSI were diagnosed during their scheduled 

follow up visit.  

CONCLUSION 

The results of this study demonstrates that 

good preoperative care like patient taking 

bath before surgery, shaving just before the 

surgery, standard cleaning of the parts with 

10 % povidone iodine solution, draping, 

meticulous surgical technique, ensuring 

haemostasis, closing the wound in layers 

and early discharge of the patient on the next 

day help in preventing the surgical site 

infection. There is considerable evidence in 

world literature that supports the contention 

that prophylactic use of antibiotic does not 

significantly decrease the risk of wound 

infection. Keeping in mind the results 

emerging from the present study, it may be 

suggested that the differences in the rates of 

infection are not significant and hence 

prophylactic antibiotics do not decrease the 

rate of SSI in mesh repair of inguinal hernias 

and routine use of prophylactic antibiotics 

may not be recommended for the same. 
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