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Abstract:

Background: Surgical site infections (SSI) remain one of the most frequent postoperative complications, contrib-
uting to increased morbidity, prolonged hospital stay, and higher healthcare costs. The risk of infection differs
significantly between clean and clean-contaminated surgeries, making it important to evaluate infection rates in
these categories.

Objective: To compare the incidence of wound infection between clean and clean-contaminated surgeries per-
formed at a tertiary care center.

Methods: This prospective observational study was conducted in the Department of General Surgery, Anugrah
Narayan Magadh Medical College and Hospital, Gaya, Bihar, India, over a period of 12 months (January 2024 to
December 2024). A total of 120 patients undergoing elective surgeries were included, with 60 patients in the clean
group and 60 in the clean-contaminated group. Wound infection was diagnosed clinically based on CDC criteria,
and infection rates were compared between the groups.

Results: Wound infection was observed in 5 patients (8.3%) in the clean surgery group and in 14 patients (23.3%)
in the clean-contaminated group. The difference in infection rates was statistically significant (p < 0.05). Factors
such as duration of surgery, comorbidities, and perioperative antibiotic use were also analyzed for their association
with SSI.

Conclusion: Clean-contaminated surgeries demonstrated a significantly higher rate of wound infection compared
to clean surgeries. Strict adherence to aseptic precautions, appropriate antibiotic prophylaxis, and careful in-
traoperative techniques are essential to minimize infection risk.

Keywords: Surgical Site Infection, Clean Surgery, Clean-Contaminated Surgery, Wound Infection, General
Surgery.
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Introduction

Surgical site infections (SSI) are among the most
common healthcare-associated infections,
representing a significant cause of postoperative
morbidity and mortality [1]. They contribute to
prolonged hospital stay, increased readmission rates,
delayed recovery, and an overall rise in treatment
costs. Despite advances in surgical techniques,
aseptic practices, and antimicrobial prophylaxis, SSI
remains a major concern in both developed and
developing countries [2].

The incidence of SSI varies according to the type of
surgery performed. Clean surgeries are procedures
where no infection or inflammation is present, and
no entry into the respiratory, gastrointestinal, or
genitourinary tracts occurs [3]. In contrast, clean-
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contaminated surgeries involve controlled entry into
these tracts without unusual contamination. The risk
of SSI is naturally higher in clean-contaminated
procedures, as exposure to endogenous microbial
flora increases the likelihood of postoperative
infection [4].

Multiple factors influence the development of SSI,
including patient-related factors (age, comorbidities,
nutritional status, and immune competence),
surgery-related factors (duration of surgery, type of
wound, blood loss, and use of implants), and
perioperative factors (antibiotic prophylaxis, aseptic
technique, and postoperative wound care).
Identifying high-risk groups and evaluating
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infection rates in different categories of surgery
helps in formulating preventive strategies [5,6].

This study was undertaken to compare wound
infection rates between clean and clean-
contaminated surgeries in a tertiary care hospital
setting. By assessing the incidence and risk factors
associated with infection, the study aims to provide
insights for optimizing perioperative management
and improving patient outcomes.

Materials and Methods

Study design and setting: This was a prospective
observational study conducted in the Department of
General Surgery, Anugrah Narayan Magadh
Medical College and Hospital, Gaya, Bihar, India,
over a period of 12 months from January 2024 to
December 2024.

Sample size: A total of 120 patients were included
in the study. Patients were divided into two groups:
60 patients undergoing clean surgeries and 60
patients undergoing clean-contaminated surgeries.

Inclusion criteria:

e Patients aged 18 years and above.

e Patients undergoing elective clean or clean-
contaminated surgeries.

e Patients who consented to participate in the
study.

Exclusion criteria:

e Emergency surgeries.

e Patients with pre-existing wound infection.

e Immunocompromised patients (e.g., HIV,
chemotherapy, long-term steroid therapy).

e Patients lost to follow-up before wound
evaluation.

Data collection: Detailed demographic and clinical
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comorbidities, type of surgery, duration of surgery,
perioperative antibiotic use, and postoperative
wound management. All patients were followed up
or up to 30 days postoperatively.

Definition of wound infection: Wound infection
was diagnosed based on the Centers for Disease
Control and Prevention (CDC) criteria, which
include purulent discharge, localized pain or
tenderness, redness, swelling, and positive wound
cultures where applicable.

Statistical analysis: Data were compiled and
analyzed using SPSS software. Descriptive statistics
were used for baseline characteristics. Chi-square
test was applied to compare infection rates between
clean and clean-contaminated groups. A p-value of
less than 0.05 was considered statistically
significant.

Results

A total of 120 patients were studied, with 60 patients
each in the clean and clean-contaminated surgery
groups. The  demographic  characteristics,
comorbidities, surgical details, and wound infection
outcomes were analyzed. The mean age of patients
was 42.3 years in the clean group and 44.1 years in
the clean-contaminated group. Male patients slightly
outnumbered females in both groups. Comorbidities
such as diabetes and hypertension were more
frequent in the clean-contaminated group. The mean
duration of surgery was higher in clean-
contaminated cases compared to clean cases. Wound
infection was observed in 5 patients (8.3%) in the
clean group and 14 patients (23.3%) in the clean-
contaminated group, a statistically significant
difference. Prolonged duration of surgery and
presence of comorbidities were found to be
associated with higher infection rates.

data were collected,

including age, sex,

Table 1: Age distribution of patients

Age group (years) | Clean (n=60) | Clean-contaminated (n=60) Total (n=120) | Percentage (%)
18-30 12 10 22 18.3

3140 20 18 38 31.7

41-50 15 16 31 25.8

51-60 9 11 20 16.7

>60 4 5 9 7.5

Table 1 shows that most patients were in the 31-50 years age group.

Table 2: Gender distribution of patients

Gender Clean (n=60) Clean-contaminated (n=60) Total (n=120) Percentage (%)
Male 34 36 70 583
Female 26 24 50 41.7

Table 2 shows a slight male predominance in both groups.
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Table 3: Distribution of comorbidities

Comorbidity Clean (n=60) | Clean-contaminated (n=60) Total (n=120) | Percentage (%)
Diabetes mellitus 6 10 16 13.3
Hypertension 5 8 13 10.8

Both 2 4 6 5.0

None 47 38 85 70.9

Table 3 shows that comorbidities were more frequent in the clean-contaminated group.

Table 4: Distribution by type of surgery

Type of surgery Clean (n=60) Clean-contaminated (n=60)
Hernia repair 22 —

Breast lump excision/mastectomy 18 —

Thyroidectomy 20 —

Cholecystectomy — 20

Appendectomy - 18

Bowel resection & anastomosis - 22

Table 4 shows common procedures performed in both groups.

Table 5: Mean duration of surgery

Group Mean duration (minutes) Standard deviation
Clean 72.5 15.2
Clean-contaminated 98.3 20.6

Table 5 shows the average duration of surgeries in both groups.

Table 6: Distribution of wound infection

Group Infected cases Non-infected cases Total | Percentage infected (%)
Clean 5 55 60 8.3
Clean-contaminated 14 46 60 23.3

Table 6 shows that infection rates were higher in clean-contaminated surgeries.

Table 7: Association of comorbidities with infection

Comorbidity Infected (n=19) Non-infected (n=101) Infection rate (%)
Diabetes mellitus 6 10 37.5

Hypertension 3 10 23.1

Both 2 4 333

None 8 77 9.4

Table 7 shows that infection was more common in patients with diabetes or hypertension.

Table 8: Relation between duration of surgery and infection

Duration (minutes) Infected cases Non-infected cases Total Infection rate (%)
<60 2 36 38 53

61-90 6 38 44 13.6

>90 11 27 38 289

Table 8 shows that longer duration was associated with higher infection risk.

Table 9: Postoperative hospital stay

Group Mean stay (days) Standard deviation
Non-infected 6.1 1.5
Infected 11.3 2.6

Table 9 shows that infected patients had a longer hospital stay.

Table 10: Overall infection rates in both groups

Group Infection rate (%)
Clean 8.3
Clean-contaminated 233

Table 10 summarizes infection rates in clean vs. clean-contaminated surgeries.

Table 1 highlights that the majority of patients were
in the 31-50 years age group. Table 2 shows a male
predominance in both groups. Table 3 demonstrates
that comorbidities, particularly diabetes, were more
common in clean-contaminated cases. Table 4 lists

the surgical procedures, with hernia repairs and
thyroidectomies dominating the clean group, while
bowel resections and cholecystectomies were
common in the clean-contaminated group. Table 5
shows that clean-contaminated surgeries had longer
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operative times. Table 6 indicates significantly
higher infection rates in the clean-contaminated
group. Table 7 reveals that patients with
comorbidities, especially diabetes, had a greater risk
of infection. Table 8 shows that operations lasting
more than 90 minutes had a higher infection rate.
Table 9 demonstrates that infected patients stayed
longer in the hospital. Finally, Table 10 confirms
that overall, clean-contaminated surgeries had
nearly three times the infection rate of clean
surgeries.

Discussion

Surgical site infections remain a persistent challenge
in surgical practice, despite advances in aseptic
techniques, sterilization ~ procedures, and
antimicrobial prophylaxis [7]. The present study
compared wound infection rates in clean versus
clean-contaminated surgeries over a 12-month
period at a tertiary care hospital [8]. Our findings
demonstrate that infection rates were significantly
higher in clean-contaminated surgeries (23.3%)
compared to clean surgeries (8.3%) [9].

The observed difference in infection rates aligns
with the widely accepted classification of surgical
wounds, where clean wounds inherently have a
lower risk due to the absence of entry into the
gastrointestinal, genitourinary, or respiratory tracts
[10]. In contrast, clean-contaminated wounds
involve controlled entry into these tracts, exposing
the surgical site to endogenous microbial flora and
thereby increasing the risk of infection [11].

In this study, several factors influenced the
incidence of wound infection. Duration of surgery
was an important determinant, with procedures
lasting longer than 90 minutes showing infection
rates as high as 28.9% [12]. This association has
been reported consistently in surgical literature, with
prolonged operative time linked to increased tissue
handling, blood loss, and greater exposure to
environmental pathogens [13]. Similarly, the
presence of comorbidities such as diabetes and
hypertension was found to predispose patients to
infection, likely due to impaired immune responses
and delayed wound healing [14].

The higher mean hospital stay among infected
patients (11.3 days) compared to non-infected
patients (6.1 days) highlights the burden SSI
imposes on both patients and healthcare systems.
Prolonged hospitalization not only increases costs
but also heightens the risk of secondary
complications, including nosocomial infections
[15].

Our findings reinforce the need for strict adherence
to perioperative infection prevention strategies.
These include optimal timing and choice of
prophylactic antibiotics, minimizing operative
duration where possible, meticulous surgical
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technique, and careful wound care in the
postoperative period. Special attention should be
directed towards patients with diabetes and other
comorbidities, who are at greater risk of SSI.

While the results are consistent with established
knowledge, this study provides institution-specific
data that can help refine local infection control
protocols. It emphasizes the importance of
surveillance systems to continuously monitor SSI
rates and to implement corrective measures where
necessary.

Conclusion

This study found that wound infection rates were
significantly higher in clean-contaminated surgeries
compared to clean surgeries. Duration of surgery
and the presence of comorbidities, particularly
diabetes, were important risk factors for the
development of surgical site infections. Infected
patients had longer hospital stays, reflecting the
increased burden on both patients and the healthcare
system. These findings highlight the need for
vigilant infection control practices, timely antibiotic
prophylaxis, meticulous surgical techniques, and
targeted care for high-risk patients to minimize
postoperative complications.
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