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Introduction:
Hernia repair is one of the most common elec-
tive general surgical procedures performed 
worldwide1. Th e high incidence of this disease 
makes inguinal hernia repair the most frequent 
procedure in general surgery, accounting for 10-
15% of all operations9. Th ese data demonstrate 
the huge impact of hernia repair on health-care 
expenditure and working disability.

Surgical site infection (SSI) is a frequent com-
plication in inguinal hernia surgery. SSI is re-
lated with an increase in length of stay and costs 
and a decrease in quality of life3. Th e use of an-

tibiotic prophylaxis was very much emphasized 
in the early days when mesh hernioplasty was 
started, due to the fear of introducing a foreign 
body (polypropylene mesh) in the body and the 
resultant infections. Although it is worth noting 
that the presence of mesh does increase the inci-
dence of wound infection, but the consequences 
of wound infection may be severe.2

“Inguinal hernia repair is one of the so-called 
clean operations. Many surgeons however, use 
antibiotics especially in the mesh repair era 
without strong evidence to support this poli-
cy”4. Multiple studies have been carried out in-
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Abstract
Objective: To determine the frequency of wound infection in patients undergoing mesh ingui-
nal hernioplasty, receiving oral antibiotic versus injectable antibiotic prophylaxis.
Methods: A total of 100 patients admitt ed in the departments of General Surgery meeting the 
inclusion and exclusion criteria were included in this study. A writt en consent was obtained 
by the patient. All the patients were undergone Mesh repair for hernia by a consultant gen-
eral surgeon or senior registrar as per hospital protocols having more than 2 years of post-
fellowship experience. Th e patients were divided in two groups, group A received a single 
intravenous dose of Injection Amoxicillin-Clavulinic Acid 1.2gms at the time of induction of 
anesthesia. Group B were asked to take a single oral dose Tablet Amoxicllin-Clavulanic Acid 
1gm 3 hours prior to surgery.
Results: Th e mean age of patients in group A was 46.55 +/- 1.96 years with male/female ratio 
of 20/5, while the mean age of patients in group B was 43.55 +/- 3.03.  Five of the total 100 
patients developed superfi cial SSIs. Th e incidence of SSI in group A (parenteral) was 4%(2 
cases), whereas that in group B (oral) was 6% (3 cases). Th e cost of oral amoxicillin–clavulanic 
acid prophylaxis at a dose of 1.2 g is 25 Pakistani rupees, whereas the cost of 1 g of the paren-
teral form is 150 Pakistani rupees.
Conclusion: Based on the results, we conclude that oral amoxicillin–clavulanic prophylaxis is 
simple and safe to use in this patient group, and that the oral route is as effi  cacious as paren-
teral administration in preventing SSIs. Furthermore, a basic cost analysis indicates that oral 
antibiotic prophylaxis with this combination is less than half as expensive as parenteral treat-
ment.
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dicating the eff ectiveness of antibiotics versus 
placebo.  

Th ere are certain authors who believe that some 
form of antibiotic prophylaxis is the safest op-
tion and went on further ahead to compare the 
use of oral versus injectable antibiotic prophy-
laxis5. Th e results showed again that none had 
any advantage over the other. 

Th e rationale of the study is to determine the 
frequency of postoperative wound infection in 
clean surgery (as inguinal hernia repair in my 
study) in our setup, as the population of the 
country we are living in, faces great economical 
hardships. Th e routine of antibiotics can lead to 
bacterial resistance and increase in the cost of 
treatment11. My study would help in preventing 
the over use of unnecessary and expensive anti-
biotics as well as reducing the cost of the treat-
ment.

Methodology:
100 patients were included in this prospective, 
randomized, controlled trial, which was con-
ducted in the Department of Surgery Jinnah 
Postgraduate Medical Centre. Ethical clear-
ance was obtained from the institutional ethi-
cal board, and writt en informed consent was 
obtained from the participants. Patient were  
randomized by drawing sealed opaque envelops 
by a third person not related to the study, from 
a box containing paper slips with slips labeled as 
group A and as group B, at the time of admission. 
Patients over the age of 18 who were scheduled 
for elective, primary, unilateral open inguinal 
hernia repair with mesh between January 2012 
to June 2012 were considered eligible. Base line 
variables i.e. age, gender, side & type of hernia 
and outcome variables i.e. SSI and hospital stay 
were recorded.

Inclusion Criteria were Age between 15 years 
and 70 years, ASA grade I, Reducible inguinal 
hernia (Direct/Indirect, unilateral/bilateral in-
complete inguinal hernia).Exclusion Criteria 
were age < 15 years, > 70 years, ASA grade II and 
above, Severe heart disease, chronic obstructive 
pulmonary disease, Diabetes Mellitus and other 

systemic illnesses, Complete/ Obstructed/ Re-
current/ Incarcerated/ Strangulated inguinal 
hernia.

 All the patients were asked to take bath in the 
morning of surgery, surgical site shaved in op-
erating theatre and skin prepared according to 
standard operating protocols of asepsis. Group 
A received a single intravenous dose of Injection 
Amoxicillin-Clavulinic Acid 1.2gms at the time 
of induction of anesthesia. Group B were asked 
to take a single oral dose Tablet Amoxicllin-Cla-
vulinic Acid 1gm 3 hours prior to surgery .All 
the patients underwent hernia repair by a con-
sultant general surgeon or senior registrar un-
der spinal anaesthesia as per hospital protocols. 
Surgical Site Infection (SSI) were defi ned as an 
infection that developed within 30 days of sur-
gery and involved only the skin and subcutane-
ous tissue according to the criteria of Centers for 
Disease Control. Patients were evaluated on 3rd 
post operative day by removal of dressing and 
then follow up was done in OPD for 30 days af-
ter surgery by an independent surgeon and duly 
recorded on the performa. 

Data were entered and analyzed in SPSS 16. 
Continuous variables i.e. age,  hospital stay and 
SSI were analyzed as means with standard devia-
tions. Categorical variables i.e. surgeon, type and 
side of hernia shall be analyzed as proportions & 
percentages using chi square test. Continuous 
outcome variables i.e. ¬¬¬surgical site wound 
infection and hospital stay were compared be-
tween the two groups with student’s t-test. P-
values <0.05 shall be considered signifi cant. 
Potential confounders & eff ect modifi ers for SSI 
i.e. age, primary/recurrent hernia, unilateral/bi-
lateral hernia and the surgeon (consultant gen-
eral surgeon or senior registrar ) were analyzed 
with multiple linear regression. 

Results:
Total of 100 patients were included in this sudy, 
50 were randomized in group A and 50 in group 
B. None of our patient was lost to follow up. 
Th ere was no signifi cant diff erence in age, sex 
and follow up duration in two groups. Th e mean 
age of patients in group A was 46.55 +/- 1.96 
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years with male/female ratio of 20/5, while the 
mean age of patients in group B was 43.55 +/- 
3.03.

 Five of the total 100 patients developed super-
fi cial SSIs. None of these patients had concomi-
tant disease. Th e incidence of SSI in group A 
(parenteral) was 4% (2 cases), whereas that in 
group B (oral) was 6% (3 cases). Th e group SSI 
rates were not signifi cantly diff erent. Four of 
the fi ve infections developed aft er the patients 
were released from hospital. Four of the fi ve pa-
tients who developed SSIs, were featured by just 
wound site erythema and mild serous discharge, 
which was managed with simple dressings. Only 
one of the fi ve patients SSIs featured purulent 
discharge and was managed by opening the 
wound for drainage, debridement as needed and 
twice-daily irrigation with saline. Bacteriologic 
culture was performed in the purulent SSI case 
and Staphylococcus aureus was isolated from 
it. Antibiotic treatment was administered ac-
cording to drug sensitivity testing in the case in 
which culturing was done. None of the patients 
with wound infection was readmitt ed aft er dis-
charge, and none of the SSIs led to chronic groin 
sepsis or formed a persistent sinus. None of the 
fi ve patients required mesh removal.

Cost analysis:
We also compared the two groups with respect to 
the cost of the agents and their administration in 
each case. Th e cost of oral amoxicillin–clavulanic 
acid prophylaxis at a dose of 1.2 g is 25 Pakistani 
rupees, whereas the cost of 1 g of the parenteral 
form is 125 Pakistani rupees. According to this 
basic analysis, parenteral administration of this 
drug combination is more than twice as expen-
sive as the oral administration as shown in table 2.

Discussion:
Inguinal hernia is the most common surgical 
abdominal entity in adults. Although many pa-
tients are asymptomatic, most of them have lo-
cal symptoms and the hernia itself has potential 
complications (such as incarceration or strangu-
lation)3. Of the available treatments,

herniorrhaphy is the gold standard because of 
its low morbidity and high rate of success. How-
ever, use of foreign material can promote infl am-
mation and increase susceptibility

to surgical site infection (SSI). Infections re-
lated to implanted foreign materials are diffi  cult 
to treat, and graft  removal is necessary in some 
cases5.

A number of randomized trials have investigated 
the use of antibiotic prophylaxis in relation to 
SSI aft er inguinal hernia repair where the SSI 
rates in the untreated control groups varied be-
tween 4.2%and 9%5–8. Th e results are in paral-
lel with non-randomized prospective studies, 
which have documented SSI incidence rates of 
3.3%–14%9–13. So far only two randomized tri-
als have specifi cally focused on open prosthetic 
inguinal hernia surgery, and the

fi ndings in these reports are confl icting. Mo-
rales et al.13 found no signifi cant diff erences in 
SSI rates related to antibiotic prophylaxis where 
the incidence rates in the control and antibiotic 
groups were both very low (2% and 1.68%, re-
spectively). Contrasting this, Yerdel et al.12, test-
ing single-dose prophylactic 1.5g ampicillin sul-
bactam in 136 patients compared with placebo 
treatment in 133 patients in our clinic, observed 
a major advantage with prophylactic antibiotic 
use in open prosthetic inguinal hernia repair. 
Th ey reported a 10-fold lower SSI rate in the 
antibiotic group, indicating a highly signifi cant 
clinical benefi t with this strategy. Th e results of 
our prospective, randomized study showed that 
single-dose oral antibiotic prophylaxis is as ef-
fective as the same drug combination given par-
enterally. We found that three patients (6%) in 
the oral group developed SSI, compared to two 
(4%) in the parenteral group.

Table 1: 
No. of Patients Mode of antibiotic used Incidence of SSI

Group A 50 Parentral 4% (2 cases)

Group B 50 Oral 6% (3 cases)

Table 2: 
Cost analysis (Pak Rupees) Saving per Dose (Pak Rupees)

Parentral 150 125

Oral 25
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Staphylococcus species and S. aureus and S. epi-
dermidis in particular, are the organisms most 
oft en isolated from SSIs that develop aft er her-
nia repair14,17. Th e amoxicillin–clavulanic

acid combination has a wide antibacterial spec-
trum that covers the Gram-positive epidermal 
bacteria and Gram-negative enteric bacteria that 
are typically found in the groin, and this makes 
it an appropriate choice for prophylaxis14. Data 
from published series indicate that 1.2 g amoxi-
cillin–clavulanic acid is eff ective in preventing 
SSI, and this is why we chose

this dose. In standard laboratory sett ings amoxi-
cillin powder yields minimal inhibitory concen-
tration (MIC) values of 0.12-0.5 lg/ml for S. 
aureus, which is the main pathogen in SSI aft er 
hernia repair.14

Pharmacokinetic studies of the amoxicillin–
clavulanic acid combination have shown that 
the absolute bioavailability of 375-mg oral 
amoxicillin is 93%, and that this drops to 50% 
for a 3-g dose15. In our study, we used a slightly 
higher dosage of amoxicillin–clavulanic acid in 
the oral-treatment group than in the parenteral-
treatment group, which would have partially 
covered the loss associated with oral intake. Se-
rum concentrations of amoxicillin–clavulanic 
acid aft er oral or parenteral(i.v.) intake have also 
been studied extensively14,15.

 In addition to health concerns, this problem is 
important in terms of fi nancial costs for patients 
and health care systems. Th ere is no doubt that 
the cost of nosocomial infections is on the rise, 
and SSIs account for approximately 50% of 
these expenses.17,18 In one randomized study, 
Lazorthes et al(20) analyzed antibiotic prophy-
laxis in open inguinal hernia repair. Th eir results

clearly showed that prophylactic antibiotics cost 
10 times less than the treatment required for in-
fectious complications in the control group, as 
supported by others.19 It has been reported that 
the annual cost of infectious complications aft er 
hernia repair is similar to the fi gure for more se-
vere conditions that occur aft er colon surgery.21 

Th is major increase in health-care delivery costs 
is forcing surgeons to take pharmacoeconomic 
precautions. Comparing effi  cacy in this study, 
we also calculated and analyzed the direct cost 
of prophylactic therapy with two pharmaceuti-
cal forms and the parenteral administration of 
this combination is found to be more than twice 
as expensive as the oral route. Moreover, the 
oral route of prophylaxis is likely to be more ap-
propriate for day-care hernia repair. Th e effi  cacy 
of antibiotic prophylaxis depends on the time 
of administration in relation to surgery. During 
the induction phase parenteral antibiotic ad-
ministration is oft en delayed. Oral prophylaxis 
bypasses such issues completely. Besides, this 
route also avoids the pain and/or anxiety that 
may accompany parenteral administration, es-
pecially in procedures where locoregional anes-
thesia is used.

Conclusion:
Our prospective, randomized study compared 
the effi  cacy of a single dose of oral versus paren-
teral amoxicillin–clavulanic acid as prophylaxis 
for SSI aft er open prosthetic hernia repair in a 
training-hospital sett ing. Based on the results, 
we conclude that oral amoxicillin–clavulanic 
prophylaxis is simple and safe to use in this pa-
tient group, and that the oral route is as effi  ca-
cious as parenteral administration in preventing 
SSIs. Furthermore, a basic cost analysis indicates 
that oral antibiotic prophylaxis with this combi-
nation is less than half as expensive as parenteral 
treatment.
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