
e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Available online on www.ijpqa.com doi: 10.25258/ijpqa.16.3.48
 

International Journal of Pharmaceutical Quality Assurance 2025; 16(3); 278-282 

Bhasme et al.            International Journal of Pharmaceutical Quality Assurance 

278 

Original Research Article 

Efficacy of Single vs. Double Antibiotic Prophylaxis in Preventing Surgical 
Site Infections Following Mesh Hernioplasty: A Comparative Analysis 

Ameet Bhasme1, Manish Tardeja2, Rachna Singh3 
1Associate Professor, Department of General Surgery, Dr. Panjabrao Deshmukh Memorial Medical 

College, Amravati, Maharashtra, India 
2Associate Professor, Department of General Surgery, Dr. Panjabrao Deshmukh Memorial Medical 

College, Amravati, Maharashtra, India 
3Senior Resident, Department of Radiology, Dr. Panjabrao Deshmukh Memorial Medical College, 

Amravati, Maharashtra, India 
Received: 15-01-2025 / Revised: 19-02-2025 / Accepted: 23-03-2025 
Corresponding Author: Dr. Manish Tardeja
Conflict of interest: Nil 
Abstract:  
Background: Surgical site infections (SSIs) are among the most common postoperative complications, 
particularly in surgeries involving prosthetic materials such as mesh. Although single antibiotic prophylaxis is 
widely practiced, the benefit of using a combination of antibiotics to further reduce the risk of SSI remains under 
investigation. This study aims to compare the efficacy of single versus double antibiotic prophylaxis in reducing 
SSIs among patients undergoing mesh hernioplasty. 
Methods: A prospective, comparative observational study was conducted on 120 patients undergoing elective 
mesh hernioplasty at Department of General Surgery, Dr. Panjabrao Deshmukh Memorial Medical College, 
Amravati, Maharashtra, India. Patients were randomly divided into two groups. Group A (n=60) received a single 
dose of intravenous ceftriaxone (1g) 30 minutes before surgery. Group B (n=60) received a combination of 
intravenous ceftriaxone (1g) and metronidazole (500mg) 30 minutes prior to surgery. Standardized surgical 
techniques and postoperative wound care protocols were followed in all cases. Patients were monitored 
postoperatively for 30 days, and SSIs were diagnosed based on CDC criteria. Infection rates were compared 
between the two groups using appropriate statistical tests. 
Results: The incidence of SSIs in Group A (single antibiotic) was found to be 13.3%, while in Group B (double 
antibiotics) it was significantly lower at 3.3% (p < 0.05). Most infections were superficial and resolved with 
conservative management. No major mesh-related infections or reoperations were noted in either group. 
Conclusion: The use of double antibiotic prophylaxis with ceftriaxone and metronidazole significantly reduced 
the incidence of SSIs compared to single antibiotic prophylaxis. In clean-contaminated surgeries involving mesh, 
dual prophylaxis may be more effective in minimizing postoperative infection risk. 
Keywords: Surgical site infection, mesh hernioplasty, antibiotic prophylaxis, ceftriaxone, metronidazole, single 
vs. double prophylaxis. 
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Introduction 

Surgical site infections (SSIs) represent a significant 
cause of postoperative morbidity, extended hospital 
stay, and increased healthcare costs, especially in 
procedures involving the implantation of foreign 
material such as mesh hernioplasty. Inguinal and 
ventral hernias are among the most commonly 
encountered conditions in general surgery, and the 
use of synthetic mesh has become the standard of 
care due to its lower recurrence rate. However, the 
insertion of mesh inherently increases the risk of 
infection, making effective prophylactic strategies 
imperative. 

Antibiotic prophylaxis plays a pivotal role in the 
prevention of SSIs. The goal of prophylactic 

antibiotic administration is to reduce the microbial 
load at the surgical site to a level that the host’s 
immune defense can manage, thereby preventing 
infection. While the use of prophylactic antibiotics 
in clean-contaminated and contaminated surgeries is 
well established, their use in clean surgeries such as 
elective mesh hernioplasty is still debated. 

Many surgeons opt for a single-agent prophylaxis, 
most commonly a third-generation cephalosporin 
such as ceftriaxone, due to its broad-spectrum 
coverage and ease of administration. However, 
evidence suggests that the addition of a second 
antibiotic, such as metronidazole, may provide 
enhanced coverage against anaerobic organisms, 
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which are also implicated in postoperative wound 
infections. Dual antibiotic prophylaxis has shown 
potential benefits in contaminated and high-risk 
surgeries, but its role in elective mesh hernia repair 
needs further evaluation. 

The existing literature on the comparative efficacy 
of single versus dual antibiotic prophylaxis in clean 
surgical procedures presents mixed results. Some 
studies report no added advantage of using two 
antibiotics, while others suggest a significant 
reduction in infection rates with a combination 
regimen, especially in areas with a high burden of 
resistant or mixed flora. 

Given this ambiguity and the clinical significance of 
minimizing SSIs in mesh surgeries, this study aims 
to compare the effectiveness of single antibiotic 
prophylaxis (ceftriaxone alone) versus double 
antibiotic prophylaxis (ceftriaxone plus 
metronidazole) in reducing the incidence of surgical 
site infections in patients undergoing elective mesh 
hernioplasty. The findings of this study will 
contribute to the optimization of prophylactic 
antibiotic strategies and help establish more 
definitive guidelines for clean surgical interventions 
involving prosthetic implants. 

Methods  

This prospective comparative observational study 
was conducted in the Department of General 
Surgery at Dr. Panjabrao Deshmukh Memorial 
Medical College, Amravati, over a period of 12 
months. A total of 120 patients aged 18–65 years, 
who were scheduled for elective mesh hernioplasty 
for inguinal or ventral hernia, were enrolled in the 
study. Written informed consent was obtained from 
all participants. Patients with active infections, 

immunocompromised states, allergy to study drugs, 
uncontrolled diabetes, or those undergoing 
emergency surgery were excluded. Eligible patients 
were randomly assigned to one of two groups using 
a simple randomization technique. Group A (n=60) 
received a single prophylactic antibiotic dose of 
intravenous ceftriaxone (1 gram) administered 30 
minutes prior to skin incision. Group B (n=60) 
received a combination of intravenous ceftriaxone 
(1 gram) and metronidazole (500 mg) administered 
at the same time point. All surgical procedures were 
performed under aseptic precautions by experienced 
surgeons using a standardized open mesh 
hernioplasty technique with polypropylene mesh. 
Postoperative monitoring included wound 
inspection on days 2, 7, 15, and 30, with assessment 
for signs of SSI based on CDC guidelines. Any 
suspected infections were confirmed by clinical 
examination, and in cases of purulent discharge, 
culture sensitivity tests were performed. Data were 
analyzed using SPSS version 25. Chi-square test 
was used to compare categorical variables, and a p-
value less than 0.05 was considered statistically 
significant. The study protocol was approved by the 
institutional ethics committee. 

Results 

A total of 120 patients undergoing elective mesh 
hernioplasty were included in the study and 
randomly divided into two equal groups: Group A 
(n=60), which received single antibiotic prophylaxis 
(ceftriaxone), and Group B (n=60), which received 
double antibiotic prophylaxis (ceftriaxone and 
metronidazole). Both groups were comparable in 
terms of age, sex, BMI, comorbidities, type of 
hernia, and surgical technique used. Postoperative 
surgical site infections (SSIs) were assessed over a 
follow-up period of 30 days.

Table 1: Age Distribution Among Study Participants 
Age Group (years) Group A (n=60) Group B (n=60) Total (n=120) 
18–30 12 (20.0%) 14 (23.3%) 26 (21.7%) 
31–45 22 (36.7%) 19 (31.7%) 41 (34.2%) 
46–60 18 (30.0%) 20 (33.3%) 38 (31.7%) 
>60 8 (13.3%) 7 (11.7%) 15 (12.5%) 

Table 2: Gender Distribution 

Table 3: Body Mass Index (BMI) Comparison 
Parameter Group A (Mean ± SD) Group B (Mean ± SD) p-value 
BMI (kg/m²) 24.6 ± 2.8 24.1 ± 3.0 0.34 

Table 4: Distribution of Comorbid Conditions 
Comorbidity Group A (n=60) Group B (n=60) Total (%) 
Diabetes Mellitus 10 (16.7%) 9 (15.0%) 19 (15.8%) 
Hypertension 14 (23.3%) 12 (20.0%) 26 (21.7%) 
COPD 5 (8.3%) 6 (10.0%) 11 (9.2%) 

 

Gender Group A (n=60) Group B (n=60) Total (n=120) 
Male 51 (85.0%) 53 (88.3%) 104 (86.7%) 
Female 9 (15.0%) 7 (11.7%) 16 (13.3%) 
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Table 5: Type of Hernia 
Type of Hernia Group A (n=60) Group B (n=60) Total (%) 
Inguinal 45 (75.0%) 47 (78.3%) 92 (76.7%) 
Ventral 15 (25.0%) 13 (21.7%) 28 (23.3%) 

Table 6: Incidence of Surgical Site Infections (SSI) 
SSI Status Group A (n=60) Group B (n=60) p-value 
Infection Present 8 (13.3%) 2 (3.3%) 0.04* 
No Infection 52 (86.7%) 58 (96.7%) 

 

Table 7: Classification of Surgical Site Infections 
Type of SSI Group A (n=8) Group B (n=2) 
Superficial 7 (87.5%) 2 (100.0%) 
Deep 1 (12.5%) 0 (0.0%) 
Organ/space 0 (0.0%) 0 (0.0%) 

Table 8: Microorganisms Isolated from Infected Wounds 
Organism Isolated Group A (n=8) Group B (n=2) 
Staphylococcus aureus 5 (62.5%) 1 (50.0%) 
E. coli 2 (25.0%) 1 (50.0%) 
Klebsiella spp. 1 (12.5%) 0 (0.0%) 

Table 9: Average Duration of Hospital Stay 
Group Mean Stay (Days) ± SD p-value 
Group A 4.2 ± 1.1 

 

Group B 3.1 ± 0.8 0.01* 

Table 10: Management of Surgical Site Infections 
Treatment Modality Number of Cases (n=10) Percentage (%) 
Oral antibiotics only 3 30.0% 
IV antibiotics + dressings 6 60.0% 
Reoperation 0 0.0% 
Mesh removal 0 0.0% 

 
Discussion 

Surgical site infections (SSIs) are among the most 
common postoperative complications, significantly 
impacting patient recovery, healthcare costs, and 
hospital stays. Mesh hernioplasty, despite being a 
clean surgical procedure, carries the risk of infection 
due to the use of synthetic prosthetic material. The 
current study aimed to compare the efficacy of 
single versus double antibiotic prophylaxis in 
reducing the incidence of SSIs in patients 
undergoing elective mesh hernioplasty. 

In this prospective comparative study involving 120 
patients, it was found that the overall incidence of 
SSIs was significantly lower in the group that 
received double antibiotic prophylaxis (3.3%) 
compared to the group that received a single agent 
(13.3%). This difference was statistically significant 
(p = 0.04), suggesting that the addition of 
metronidazole to ceftriaxone provided enhanced 
protection, likely due to broader coverage of 
anaerobic organisms commonly implicated in 
postoperative wound infections. 

The demographic profiles of both groups were 
comparable in terms of age, gender, BMI, and 
comorbidities such as diabetes and hypertension, 
eliminating baseline confounders. This uniformity 

strengthens the credibility of the observed 
differences in SSI rates. 

The most commonly isolated pathogen was 
Staphylococcus aureus, consistent with the 
literature. However, the presence of E. coli and 
Klebsiella in some cases also emphasizes the 
importance of covering both Gram-positive and 
Gram-negative flora, particularly in groin surgeries 
where contamination risk from adjacent areas is 
higher. The addition of metronidazole may have 
aided in covering anaerobic bacteria and enteric 
organisms, possibly accounting for the reduced 
infection rates in Group B. 

Superficial SSIs were the most common type 
observed. No cases of deep SSI or mesh explantation 
were reported in either group, indicating effective 
early detection and management. Most infections 
responded to conservative treatment with no 
requirement for reoperation, aligning with 
previously reported outcomes in clean surgeries 
with low to moderate SSI risk. 

The average hospital stay was longer in patients with 
SSIs, underscoring the clinical and economic impact 
of these infections. Early discharge was more 
achievable in the double prophylaxis group, 
reinforcing the benefits of better infection control. 
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Previous studies have presented mixed results 
regarding the benefit of using dual antibiotic 
prophylaxis in clean surgeries. While some argue 
that a single broad-spectrum agent is sufficient, our 
findings support the growing body of evidence 
advocating dual-agent prophylaxis in selected high-
risk populations, especially in procedures involving 
mesh implants. 

Despite these encouraging results, certain 
limitations should be acknowledged. The sample 
size, while reasonable, could be expanded in future 
multicenter trials for broader validation. 
Microbiological profiling was limited to aerobic 
cultures, which may underestimate anaerobic 
involvement. Also, the study did not assess 
antibiotic resistance patterns, which are an emerging 
concern with broader antibiotic use. 

In conclusion, this study demonstrates that double 
antibiotic prophylaxis is more effective than a single 
agent in reducing SSIs following elective mesh 
hernioplasty. The findings advocate a protocol shift, 
particularly in patients at moderate-to-high risk or in 
settings with elevated infection rates. Nevertheless, 
antibiotic stewardship remains essential, and future 
research should also focus on tailoring prophylaxis 
to individual patient risk profiles and local microbial 
patterns. 

Conclusion 

The present study clearly demonstrates that double 
antibiotic prophylaxis using a combination of 
Ceftriaxone and Metronidazole is more effective 
than single antibiotic prophylaxis with Ceftriaxone 
alone in reducing the incidence of surgical site 
infections (SSIs) in patients undergoing elective 
mesh hernioplasty. The double regimen provided 
broader antimicrobial coverage, significantly 
lowering the SSI rate from 13.3% in the single 
antibiotic group to 3.3% in the dual antibiotic group, 
with statistical significance (p = 0.04). 

These findings are particularly relevant in clean-
contaminated procedures such as hernia repairs 
involving prosthetic mesh, where even minor 
infections can complicate postoperative recovery 
and affect mesh integration. The reduced rate of 
superficial infections and the absence of deep or 
organ-space infections in both groups further affirm 
the effectiveness of preoperative antibiotic 
administration, particularly when broadened to 
include anaerobic coverage. 

In light of these results, the adoption of dual 
antibiotic prophylaxis may be considered a prudent 
approach, especially in patients with additional risk 
factors for infection or in institutional settings with 
a higher baseline SSI rate. However, it is equally 
important to balance the benefits of extended 
prophylaxis with the growing global concern 
regarding antimicrobial resistance. 

Further large-scale, multicenter, randomized 
controlled trials are warranted to confirm these 
findings, evaluate long-term outcomes such as mesh 
integrity and recurrence, and formulate 
standardized, cost-effective prophylactic protocols. 
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