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The higher incidence of SSIs in emergency surgeries is also 
observed in our setting, which is a common trend across Indian 
hospitals, where delayed interventions and compromised sterile 
techniques may contribute to increased infection risks.

Mat e r i a l s a n d Me t h o d s

Study Design and Setting
This retrospective study was conducted at GB Hospital, a 750-bed 
tertiary care hospital. We included 500 surgeries performed in 
the neurosurgery, cardiothoracic, gastroenterology, and general 
surgery departments from 1st January 2022 to 31st December 
2023.

In t r o d u c t i o n

Surgical site infections (SSIs) continue to be a major source 
of morbidity and mortality in healthcare settings worldwide. 
Despite advancements in infection control practices, SSIs affect 
approximately 2–5% of patients undergoing inpatient surgeries 
in developed countries, with rates potentially higher in resource-
limited settings.1,2

These infections not only impact individual patient outcomes 
but also place substantial burdens on healthcare systems and 
economies.3 In India, the incidence of SSIs can vary significantly 
based on healthcare settings, infection control measures, and 
patient demographics. At our hospital, GB Hospital, the overall SSI 
rate was observed to be 4.8% over the 2022–2023 period. This rate 
is slightly higher than the national average of 2–3% reported in 
several studies from Indian tertiary care centers.1,2

Published data on SSIs specif ic to neurosurgery and 
cardiothoracic surgery are scarce. The limited available evidence 
highlights a pressing need to evaluate the prevalence, microbial 
etiology, and antibiotic resistance patterns associated with these 
infections. By addressing these gaps, targeted interventions can be 
developed to improve surgical outcomes and optimize empirical 
treatment strategies.

Notably, high-risk surgeries such as neurosurgery (7.1%) and 
cardiothoracic surgery (5.3%) exhibited higher infection rates, 
which is consistent with findings from other Indian studies that 
suggest these specialties are more prone to SSIs due to the complex 
nature of the procedures, critical anatomical sites, and prolonged 
hospital stays.3
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Ab s t r ac t
Background: Surgical site infections (SSIs) present a significant challenge across various surgical specialties. This study aims to evaluate the 
incidence, risk factors, microbiological etiology, and outcomes of SSIs in a tertiary care hospital.
Materials and methods: A retrospective study was conducted at GB Hospital, reviewing 500 surgeries across neurosurgery, cardiothoracic, 
gastroenterology, and general surgery departments from January 2022 to December 2023. SSIs were identified using CDC criteria. Risk factors 
were analyzed using multivariate logistic regression. Microbiological analysis was conducted using the Vitek 2 system.
Results: The overall SSI rate was 4.8%. Neurosurgery had the highest incidence at 7.1%, followed by cardiothoracic surgery at 5.3%. Independent 
risk factors for SSIs included emergency procedures (OR 2.35, 95% CI 1.58–3.49) and diabetes mellitus (OR 1.96, 95% CI 1.33–2.89). Staphylococcus 
aureus was the most common pathogen (37.5%). SSIs significantly increased the length of hospital stay (21.3 vs 8.2 days) and 30-day mortality 
(8.3 vs 2.1%).
Conclusion: SSIs remain a significant concern, particularly in high-risk surgeries like neurosurgery and cardiothoracic surgery. Emergency 
procedures and diabetes mellitus were identified as major risk factors. Effective specialty-specific prevention strategies, timely antimicrobial 
prophylaxis, and antimicrobial stewardship are essential to reduce the SSI burden.
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microbiological protocol. Identif ication and antimicrobial 
susceptibil it y testing were conduc ted using the Vitek  
2 system (bioMérieux, France) and interpreted according to CLSI 
guidelines.7

Statistical Analysis
Descriptive statistics were used to summarize patient 
demographics and SSI rates. Univariate and multivariate logistic 
regression analyses were used to identify risk factors for SSI 
development. Statistical analyses were performed using SPSS 
version 26.0 (IBM Corp., Armonk, NY, USA), with a significance 
threshold of p < 0.05.

Re s u lts

Patient Demographics and Surgical Site Infection 
Incidence
The overall SSI rate was 4.8% (24/500), with significant variation 
across departments (Table 1). Neurosurgery had the highest rate 
at 7.1%, followed by cardiothoracic surgery at 5.3%.

Pathogen Distribution
The distribution of predominant pathogens varied across surgical 
specialties (Table 2).

Surgical Site Infection Classification
SSIs were categorized according to CDC guidelines:

•	 Superficial incisional: 54.2% (13/24).
•	 Deep incisional: 29.2% (7/24).
•	 Organ/space: 16.6% (4/24).

Risk Factors
Several risk factors were identified for SSIs (Table 3).

Pathogen Distribution and Resistance
The distribution of pathogens and their antimicrobial resistance 
patterns were analyzed (Tables 4 and 5).

Outcomes
•	 Mean length of hospital stay: 21.3 days for SSI patients vs  

8.2 days for non-SSI patients (p < 0.001).
•	 Thirty-day mortality rate: 8.3% for SSI group vs 2.1% for non-SSI 

group (p = 0.004).
•	 Readmission rate: 20.8% for SSI group vs 4.8% for non-SSI group 

(p < 0.001).

Sample Size Calculation
Using α = 0.05, β = 0.20, expected SSI rate of 5%, and minimum 
detectable difference of 3%, the required sample size was 482 surgeries. 
We enrolled 500 patients to account for potential dropouts.

Sampling Method
A consecutive sampling method was used, including all patients 
undergoing neurosurgical and cardiothoracic surgeries at the 
tertiary care center during the study period.

Inclusion and Exclusion Criteria
Inclusion Criteria

•	 Patients of all age-groups undergoing neurosurgical or 
cardiothoracic procedures.

•	 Patients admitted for elective and emergency surgeries.
•	 Availability of complete medical records for analysis.

Exclusion Criteria

•	 Patients with documented preexisting infections unrelated to 
surgery.

•	 Cases with incomplete or missing data on surgical outcomes.

Data Collection
Patient data were extracted from electronic medical records 
after approval from the institutional ethics committee. Variables 
collected included patient demographics, surgical details, and 
postoperative course.

Surgical Wound Classification
Procedures were classified according to CDC criteria:

•	 Clean.
•	 Clean-contaminated.
•	 Contaminated.
•	 Dirty/infected.

Postdischarge Surveillance
Patients were followed for 30 days postsurgery through:

•	 Scheduled follow-up visits (day 15, 30).
•	 Telephone surveillance using standardized questionnaire.
•	 Review of readmission records.

Microbiological Analysis
All clinical specimens from suspected SSIs were processed in 
the hospital’s microbiology laboratory as per the standard 

Table 1:  Patient demographics and SSI rates by department

Department Total surgeries Total patients Raw SSI rate Risk-adjusted SSI rate* p-value

Neurosurgery 170 170 7.1% 6.8% (CI: 5.9–7.7%) 0.029
Cardiothoracic 150 150 5.3% 5.1% (CI: 4.3–5.9%) 0.031
Gastroenterology 100 100 3.0% 2.9% (CI: 2.3–3.5%) 0.042
Others (includes shunt placement for hydrocephalus, spinal 
epidural abscess drainage, thoracentesis, craniotomy for 
biopsy in selected cases, etc.)

80 80 1.3% 1.2% (CI: 0.8–1.6%) 0.047

Total 500 500 4.8% 4.6% (CI: 4.1–5.1%) –

*Mean patient age: 56.7 years (range: 18–89 years), with 58% male and 42% female
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The identification of emergency procedures as the strongest 
predictor of SSI (OR 2.35) aligns with findings from other studies.11 This 
association likely reflects the challenges of optimizing preoperative 
preparation in time-sensitive situations, potentially compromising 
sterile technique and increasing the risk of contamination.12

The significant impact of diabetes mellitus on SSI risk (OR 1.96) 
underscores the importance of perioperative glycemic control in 
reducing infection rates13 (Table  3). The microbiological profile, 
with Staphylococcus aureus as the predominant pathogen (34.8%), 
is consistent with patterns observed in other surgical settings.14

The high prevalence of resistant organisms, including MRSA 
(37.5% of S. aureus isolates) and ESBL-producing Enterobacterales 
(40% of Escherichia coli isolates), is concerning15 (Tables 4 and 5). These 
findings have important implications for empiric therapy choices and 
highlight the need for robust antimicrobial stewardship programs.

Di s c u s s i o n

Our study provides a comprehensive analysis of SSIs across major 
surgical specialties at GB Hospital, with a focus on high-risk 
procedures in neurosurgery and cardiothoracic surgery. The overall 
SSI rate of 4.8% is slightly higher than rates reported in recent 
literature for developed countries,8 possibly reflecting the complex 
case mix in our tertiary care setting.

The higher SSI rates observed in neurosurgery (7.1%) and 
cardiothoracic surgery (5.3%) are consistent with previous studies 
highlighting these specialties as high risk for postoperative 
infections (Table 1).9,10 Factors contributing to this increased risk 
may include the critical nature of the anatomical sites involved, 
the use of implants or prosthetic devices, and the complexity of 
procedures performed in these specialties (Table 2).

Table 2:  Etiological distribution of pathogens across surgical services

Surgical service Predominant pathogen Percentage (%)

Neurosurgery Methicillin-resistant S. aureus (MRSA) 40%
Cardiothoracic surgery Klebsiella pneumoniae (ESBL) 30%
General surgery E. coli (ESBL) 20%

Orthopedic surgery Coagulase-negative staphylococci 10%

Table 3:  Risk factors for SSIs

Risk factor Number of SSIs Total surgeries SSI rate (%) Odds ratio (95% CI) p-value

Age >60 years 10 150 6.7% 2.5 (1.3–4.5) 0.008
Diabetes mellitus 7 120 5.8% 2.2 (1.1–4.3) 0.015
Obesity (BMI >30) 6 80 7.5% 1.9 (0.9–3.9) 0.120
Emergency surgery 15 200 7.5% 3.0 (1.6–5.7) 0.002
Infection history 4 50 8.0% 2.8 (1.2–6.4) 0.045
Delayed antimicrobial prophylaxis 9 100 9.0% 4.1 (2.0–8.5) 0.001

Total 24 500 4.8% – –

Table 4:  Distribution of pathogens isolated from SSIs

Pathogen Neurosurgery Cardiothoracic Gastroenterology Others Total

S. aureus 5 (41.7%) 3 (37.5%) 1 (33.3%) 0 (0%) 9 (37.5%)
E. coli 2 (16.7%) 1 (12.5%) 0 (0%) 1 (100%) 4 (16.7%)
Pseudomonas aeruginosa 1 (8.3%) 1 (12.5%) 2 (66.7%) 0 (0%) 4 (16.7%)
Klebsiella spp. 1 (8.3%) 0 (0%) 0 (0%) 0 (0%) 1 (4.2%)
Enterococcus spp. 1 (8.3%) 1 (12.5%) 0 (0%) 0 (0%) 2 (8.3%)
Other pathogens 2 (16.7%) 2 (25%) 0 (0%) 0 (0%) 4 (16.7%)

Total 12 8 3 1 24

Table 5:  Antimicrobial resistance patterns and MIC distribution

Organism Antibiotic MIC range (μg/mL) MIC % resistant

S. aureus (n = 9) Oxacillin 0.25–256 128 37.5%
Vancomycin 0.5–2 1 0%
Clindamycin 0.12–256 0.5 33.3%

E. coli (n = 4) Ceftriaxone 0.25–256 64 40%
Meropenem 0.03–0.5 0.06 0%
Piperacillin-tazobactam 2–128 8 25%

P. aeruginosa (n = 4) Ceftazidime 1–256 32 25%
Meropenem 0.25–32 1 25%

Ciprofloxacin 0.12–32 0.5 25%
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Re co mm  e n dat i o n s

•	 Implement specialty-specific SSI prevention bundles, particularly 
for neurosurgery and cardiothoracic surgery.16

•	 Enhance perioperative glycemic control protocols for diabetic 
patients.17

•	 Develop a risk stratification tool to identify high-risk patients 
for targeted interventions.18

•	 Implement an antimicrobial stewardship program guided by 
local susceptibility patterns.14

Limitations
The study has limitations, including its retrospective nature, single-
center design, and relatively small sample size. Future prospective, 
multicenter studies with larger cohorts are warranted to validate 
our results and assess the effectiveness of targeted interventions.

Co n c lu s i o n

This 1-year retrospective study provides valuable insights into 
the epidemiology, risk factors, and outcomes of SSIs across major 
surgical specialties. The findings highlight the need for tailored 
prevention strategies and enhanced antimicrobial stewardship to 
reduce the burden of SSIs and improve patient outcomes.
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