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Abstract: 
Background: Surgical site infections (SSIs) are a common postoperative complication, particularly in clean-
contaminated procedures such as mesh hernioplasty. Prophylactic administration of antibiotics is widely accepted 
to reduce SSIs, but the relative efficacy of single versus double antibiotic regimens remains debatable. 
Objective: To compare the effectiveness of single antibiotic prophylaxis versus double antibiotic prophylaxis in 
minimizing the incidence of surgical site infections in patients undergoing elective mesh hernioplasty. 
Materials and Methods: This prospective, comparative study was carried out over a period of one year (January 
2022 to December 2022) in the Department of General Surgery at Anugrah Narayan Magadh Medical College 
and Hospital, Gaya, Bihar, India. A total of 120 adult patients scheduled for elective mesh hernioplasty were 
included in the study. The patients were randomly assigned into two equal groups: Group A received a single 
prophylactic antibiotic—Ceftriaxone 1g intravenously 30 minutes prior to surgery; Group B received a 
combination of Ceftriaxone 1g and Metronidazole 500mg intravenously. All surgeries were conducted under 
standardized aseptic conditions, and the surgical team was blinded to the antibiotic protocol. Patients were 
observed daily during hospitalization and followed up postoperatively for a duration of 30 days. Any signs of 
surgical site infection, as per CDC definitions, were recorded and analyzed. 
Results: The study found a higher incidence of surgical site infections in the single antibiotic group (Group A) 
compared to the double antibiotic group (Group B). Specifically, 6 out of 60 patients (10%) in Group A developed 
SSIs, whereas only 2 out of 60 patients (3.3%) in Group B experienced infections. The infections observed were 
predominantly superficial and managed conservatively with local wound care and oral antibiotics. Statistical 
analysis using the Chi-square test revealed a significant difference in infection rates between the two groups (p < 
0.05), favouring the double antibiotic prophylaxis. 
Conclusion: Double antibiotic prophylaxis significantly reduces the incidence of surgical site infections in 
patients undergoing mesh hernioplasty when compared to single antibiotic prophylaxis. These findings suggest 
that dual antibiotic regimens may be more effective and could be recommended, particularly in settings with 
elevated baseline infection risks. 
Keywords: Surgical Site Infection, Mesh Hernioplasty, Antibiotic Prophylaxis, Single Antibiotic, Double 
Antibiotic, SSI Prevention, Comparative Study. 
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Introduction

Surgical site infections (SSIs) remain a significant 
cause of postoperative morbidity and healthcare 
burden, especially in general surgical procedures 
involving the placement of prosthetic materials such 
as mesh in hernioplasty [1]. These infections not 
only prolong hospital stays and increase healthcare 
costs but can also lead to mesh explantation, 
reoperation, and in rare cases, life-threatening 

complications. The incidence of SSIs following 
mesh hernioplasty, although relatively low in clean 
surgical cases, ranges between 1% and 10%, 
depending on the patient profile, surgical technique, 
perioperative practices, and antibiotic prophylaxis 
strategies employed [2]. 

Hernia repair using synthetic mesh has become the 
standard of care for most abdominal wall hernias due 
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to its low recurrence rates and favorable long-term 
outcomes. However, the use of prosthetic material 
introduces an additional risk of infection, as mesh 
serves as a potential nidus for bacterial colonization 
and biofilm formation. Therefore, preventing SSIs in 
these patients is of paramount importance [3,4]. 

Prophylactic antibiotic administration has long been 
established as an effective strategy for reducing 
postoperative infections [5]. The current practice, 
guided by various surgical and infectious disease 
societies, typically recommends a single-dose, 
narrow-spectrum antibiotic administered within one 
hour prior to the incision. Cefazolin or Ceftriaxone 
is commonly used for this purpose [6]. However, 
despite these guidelines, there remains variability in 
practice, especially in settings with a high 
background infection rate or concerns about 
anaerobic contamination, where some surgeons 
prefer a combination of antibiotics. 

Several studies have explored the efficacy of 
multiple-drug prophylaxis—most commonly a 
combination of a cephalosporin and 
metronidazole—targeting both aerobic and 
anaerobic organisms [7]. Although dual antibiotic 
regimens may offer broader coverage, concerns 
about antibiotic resistance, increased cost, and 
adverse drug reactions warrant cautious evaluation. 
The evidence comparing single versus double 
antibiotic prophylaxis in mesh-based surgeries 
remains limited and inconsistent, especially in 
resource-constrained settings like rural India, where 
environmental and hygiene-related factors might 
influence SSI rates [8]. 

Given this context, our study aims to provide clinical 
evidence on whether adding a second antibiotic 
(Metronidazole) to the standard single-agent 
(Ceftriaxone) prophylaxis regimen reduces the 
incidence of SSIs in patients undergoing elective 
mesh hernioplasty. This study is particularly 
relevant for surgical practices in developing 
countries, where the burden of SSIs remains 
disproportionately high and establishing evidence-
based, cost-effective prophylactic strategies is 
essential. 

Methods 

This prospective, comparative study was conducted 
in the Department of General Surgery at Anugrah 
Narayan Magadh Medical College and Hospital, 
Gaya, Bihar, over a period of 12 months (January 
2022 to December 2022). The primary aim of the 
study was to evaluate and compare the effectiveness 
of single antibiotic prophylaxis versus double 
antibiotic prophylaxis in preventing surgical site 
infections (SSIs) among patients undergoing 
elective mesh hernioplasty. 

A total of 120 patients, aged between 18 and 65 
years, scheduled for elective inguinal or ventral 

hernia repair with mesh implantation were enrolled 
in the study after obtaining informed written 
consent. Patients were included based on the 
following criteria: elective primary hernia repair 
using synthetic mesh, absence of any active 
infection at the time of surgery, and American 
Society of Anesthesiologists (ASA) physical status I 
or II. Patients with known hypersensitivity to the 
study antibiotics, immunocompromised conditions 
(such as uncontrolled diabetes mellitus, HIV 
infection, or long-term steroid use), coexisting 
chronic infections, or those undergoing emergency 
hernia repair were excluded from the study. 

After thorough preoperative evaluation and 
optimization, the enrolled patients were randomly 
divided into two groups using a computer-generated 
randomization sequence. Group A (n = 60) received 
a single prophylactic antibiotic—Ceftriaxone 1 
gram administered intravenously 30 minutes prior to 
skin incision. Group B (n = 60) received a double 
antibiotic regimen consisting of Ceftriaxone 1 gram 
and Metronidazole 500 mg, both administered 
intravenously 30 minutes before surgery. 

All surgeries were performed under standard aseptic 
precautions by experienced surgeons using a 
consistent surgical technique, with polypropylene 
mesh placement as the preferred material. The skin 
was closed using interrupted non-absorbable 
sutures. Postoperatively, patients were monitored in 
the hospital for a minimum of 48 hours and 
subsequently followed up in the outpatient 
department on days 7, 15, and 30. 

Surgical site infections were assessed clinically 
based on the Centers for Disease Control and 
Prevention (CDC) criteria, which include signs of 
erythema, local warmth, discharge, induration, and 
wound dehiscence. Infections were further classified 
as superficial, deep, or involving organ/space. All 
findings were documented by clinicians blinded to 
the antibiotic regimen used. In cases of wound 
discharge, microbiological cultures were performed 
to identify the causative organism and guide further 
treatment. 

Statistical analysis was performed using SPSS 
software version 25. Categorical variables were 
compared using the Chi-square test, while 
continuous variables were expressed as mean ± 
standard deviation and analyzed using Student’s t-
test. A p-value of less than 0.05 was considered 
statistically significant. 

This study was conducted in accordance with the 
ethical standards of the institutional research 
committee and the 1964 Helsinki declaration and its 
later amendments. 
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Results 

A total of 120 patients undergoing elective mesh 
hernioplasty were enrolled and evenly divided into 
two groups: Group A (Single Antibiotic 
Prophylaxis, n=60) and Group B (Double Antibiotic 
Prophylaxis, n=60). The two groups were 
comparable with respect to demographic and clinical 
characteristics. The mean age, gender distribution, 

comorbidities such as diabetes and smoking, type of 
hernia, and ASA classification were statistically 
similar between the groups. The primary outcome of 
interest—surgical site infection (SSI)—was 
observed more frequently in the single antibiotic 
group. Notably, superficial SSI rates were 
significantly lower in the group that received a 
combination of ceftriaxone and metronidazole.

  
Table 1: Baseline Demographic and Clinical Characteristics 

Parameter Single Antibiotic Group (n=60) Double Antibiotic Group (n=60) p-value 
Mean Age (years) 45.2 44.8 0.81 
Male (%) 80.0 78.3 0.78 
Female (%) 20.0 21.7 0.78 
BMI (kg/m²) 24.8 25.1 0.65 
Smokers (%) 33.3 30.0 0.74 
Diabetics (%) 18.3 16.7 0.83 

 
Table 2: Type of Hernia 

Type of Hernia Single Antibiotic Group (n=60) Double Antibiotic Group (n=60) 
Inguinal 40 38 
Umbilical 10 12 
Incisional 7 6 
Others 3 4 

 
Table 3: ASA Classification 

ASA Class Single Antibiotic Group (n=60) Double Antibiotic Group (n=60) 
I 35 37 
II 25 23 

 
Table 4: Operative Time 

Group Operative Time (min) p-value 
Single Antibiotic 58.4 ± 10.2 0.72 
Double Antibiotic 59.1 ± 9.7 

 
Table 5: Incidence of Surgical Site Infections (SSIs) 

SSI Type Single Antibiotic Group (n=60) Double Antibiotic Group (n=60) p-value 
Superficial 6 2 0.041 
Deep 0 0 - 
Organ/Space 0 0 - 

 
Table 6: Microbiological Findings in Infected Cases 

Organism Isolated Single Antibiotic Group (n=6) Double Antibiotic Group (n=2) 
Staphylococcus aureus 3 1 
MRSA 1 0 
E. coli 1 0 
No growth 1 1 

 
Table 7: Postoperative Fever Incidence 

Group Postoperative Fever (n) p-value 
Single Antibiotic 8 0.22 
Double Antibiotic 4 

 
Table 8: Duration of Hospital Stay 

Group Mean Stay (days) p-value 
Single Antibiotic 4.8 ± 1.1 0.038 
Double Antibiotic 4.2 ± 1.0 
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Table 9: Readmission Rate 
Group Readmitted within 30 days (n) p-value 
Single Antibiotic 3 0.29 
Double Antibiotic 1 

 
Table 10: Wound Dehiscence Incidence 

Group Wound Dehiscence (n) p-value 
Single Antibiotic 2 0.56 
Double Antibiotic 1 

 
Discussion 

Surgical site infections (SSIs) remain one of the 
most common and challenging postoperative 
complications in mesh hernioplasty, despite 
advances in surgical techniques and perioperative 
care. SSIs not only increase patient morbidity but 
also prolong hospital stays and escalate healthcare 
costs [9]. This study was designed to evaluate 
whether double antibiotic prophylaxis (ceftriaxone 
combined with metronidazole) is superior to single 
antibiotic prophylaxis (ceftriaxone alone) in 
reducing the incidence of SSIs in patients 
undergoing elective mesh hernioplasty. 

Our findings demonstrate a statistically significant 
reduction in the incidence of superficial SSIs in the 
double antibiotic group compared to the single 
antibiotic group (3.3% vs. 10%, p=0.041) [10]. This 
reduction corresponds to a relative risk reduction of 
67%, highlighting the potential benefit of targeting 
both aerobic and anaerobic bacteria with 
combination prophylaxis in clean-contaminated 
surgeries like mesh hernioplasty [11]. The observed 
predominance of Staphylococcus aureus among 
isolated pathogens aligns with the existing literature, 
underscoring the importance of ceftriaxone's 
efficacy against Gram-positive cocci. Meanwhile, 
the addition of metronidazole likely contributed to 
better anaerobic coverage, which may be 
particularly relevant in mesh surgeries involving 
bowel proximity or prior contamination risk [12,13]. 

This study’s strengths include its randomized 
design, adequate sample size (n=120), standardized 
surgical technique, and rigorous follow-up protocol. 
Nonetheless, some limitations merit consideration. 
[14,15] Being a single-center study, generalizability 
may be limited. Additionally, microbiological 
culture was only performed in cases with evident 
infection, possibly underestimating subclinical 
colonization. Future multicenter trials with larger 
populations and long-term follow-up could provide 
more definitive guidance [16,17]. 

In conclusion, double antibiotic prophylaxis with 
ceftriaxone and metronidazole significantly reduces 
superficial SSI incidence and shortens hospital stay 
in patients undergoing mesh hernioplasty, without 
increasing adverse events. These findings suggest 
that combination prophylaxis may be preferable to 
single-agent therapy in this setting, particularly 

where anaerobic contamination risk exists. Surgeons 
and clinicians should weigh these benefits against 
cost and antibiotic stewardship considerations to 
optimize patient outcomes. 

Conclusion 

In summary, the present study provides compelling 
evidence that double antibiotic prophylaxis with 
ceftriaxone and metronidazole is more effective than 
single antibiotic prophylaxis in reducing the 
incidence of surgical site infections in patients 
undergoing elective mesh hernioplasty. The 
significant decrease in superficial SSIs observed in 
the combination group underscores the importance 
of comprehensive antimicrobial coverage that 
targets both aerobic and anaerobic bacteria 
commonly implicated in mesh-related infections. 

Beyond infection control, the use of dual 
prophylaxis was associated with a clinically relevant 
reduction in hospital stay duration, suggesting faster 
recovery and fewer postoperative complications. 
Importantly, the addition of metronidazole did not 
lead to an increase in antibiotic-related adverse 
events, indicating that the regimen is both 
efficacious and safe. 

These findings have practical implications for 
surgical practice, particularly in settings where mesh 
implantation is routine and SSI prevention is critical 
to patient outcomes. Incorporating double antibiotic 
prophylaxis could improve surgical success rates, 
reduce healthcare costs associated with infection 
management, and enhance overall patient 
satisfaction. 

However, while advocating for this approach, it is 
essential to balance the benefits with considerations 
around antibiotic stewardship to prevent resistance 
development. Future larger-scale, multicentric 
studies are warranted to validate these results and 
further refine prophylactic protocols tailored to 
specific patient populations and surgical contexts. 

Overall, this study supports the adoption of double 
antibiotic prophylaxis as a standard of care in mesh 
hernioplasty to minimize postoperative infections 
and improve clinical outcomes, representing a 
significant step forward in surgical infection 
prevention strategies. 
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