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ABSTRACT

Background: Surgical site infections (SSIs) are among the most common postoperative complications and
significantly increase morbidity, length of stay, and healthcare costs. Appendectomy is frequently performed as an
emergency procedure, and its infection risk may vary based on urgency and surgical approach. Aim: This study
aimed to compare SSI rates between emergency and interval (elective) appendectomy and to identify independent
risk factors for postoperative SSI. Methods: We conducted a retrospective cohort study of all appendectomy cases
at King Hussein Medical Center between 2020 and 2023. Patients were categorized as emergency or interval
appendectomy. Data on demographics, comorbidities, operative details, and postoperative outcomes were
collected. SSI was defined per CDC criteria as any superficial, deep, or organ-space infection within 30 days.
Group comparisons used Wilcoxon rank-sum and chi-squared tests, and multivariable logistic regression identified
independent predictors of SSI. Results: Among all cases, laparoscopic surgery was more common in the interval
group (90% vs. 74%), while open surgery was more frequent in emergencies (26% vs. 10%, p < 0.001).
Emergency cases more often involved perforation (20% vs. 4.2%, p < 0.001) and had longer operative times (64
vs. 59 min, p < 0.001) and length of stay (3.4 vs. 2.7 days, p < 0.001). SSIs occurred predominantly after
emergency appendectomy (86% vs. 67%, p < 0.001). Independent predictors of SSI included emergency
presentation (OR 1.99, p = 0.021), open approach (OR 2.27, p < 0.001), perforation (OR 2.19, p = 0.003), diabetes
(OR 2.67, p < 0.001), and longer operative time (OR 1.01 per minute, p = 0.036). Conclusion: Emergency
appendectomy was associated with a significantly higher risk of SSI, especially with open surgery, perforation,
diabetes, and prolonged operative duration. Targeted prevention and prioritization of laparoscopic techniques may
reduce SSI risk.
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INTRODUCTION 11 days longer than patients without infection which will

Surgical site infections (SSIs) are a postoperative
complication particularly in abdominal procedures but
can occur anywhere along the body including the site of
incision, the surgically operated organs, or other places
where surgical instruments were applied. they affect
approximately 0.5% to 3% of surgical patients.™” Studies
have shown that approximately 11% of general surgical
patients develop a SSI within 30 days postoperatively,
with infection rates differing based on anatomical site,
surgical technique, and urgency of the procedure.?
Patients with SSls experience hospital stays that are 7 to
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affect later healthcare costs and increased mortality and
morbidity.”! They are the second most common cause of
hospital acquired infections and pose a significant burden
on healthcare systems.”! SSIs are commonly caused by
bacteria from the patient’s own flora as well as
community or hospital-acquired  microorganisms.
Infections of these types are hard to be treated due to the
implication of biofilm-forming bacteria in up to 80% of
SSls.P! Some reported key factors include the duration of
surgery, patient immune status, presence of foreign
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material, wound contamination and poor glycemic
control.®!

Some studies have investigated the incidence of SSI after
appendectomy and found that it ranged from 1.2% to
20% but rates can be as high as 37.4% in some cases.!”
Incidence is higher in low-income countries compared to
high income countries.”! Open appendectomy is
associated with higher SSI rates compared to
laparoscopic appendectomy.”! Some key risk factors
contributing to SSI after appendectomy include obesity,
diabetes mellitus, presence of fever, and comorbidities
increase SSI risk. Surgery related factors include longer
surgery duration, open surgical approach, and
complicated appendicitis.*”!

We aim in this study to compare the incidence of surgical
site infections in patients undergoing emergency Vs.
elective appendectomy.

METHOD

Study Design

This study employed a retrospective cohort design,
reviewing the medical records of all patients who
underwent appendectomy at King Hussein Medical
Center between 2020 and 2023. Cases were identified
through the hospital’s electronic surgical database.
Patients were categorized into two groups: those
undergoing emergency appendectomy for acute
appendicitis and those undergoing interval (elective)
appendectomy. Inclusion criteria comprised patients of
all ages who underwent either open or laparoscopic
appendectomy within the specified time frame. Patients
with incomplete records, concomitant abdominal
procedures, or lost follow-up within 30 days were
excluded.

Data collection

Data collection was performed using a structured data
extraction  sheet.  Variables collected included
demographic characteristics (age, sex), clinical details
(comorbidities, type of presentation, and operative
findings), surgical factors (emergency vs. elective status,
open vs. laparoscopic approach), and postoperative
outcomes. The primary outcome was surgical site
infection, defined according to the Centers for Disease
Control and Prevention (CDC) criteria as any superficial,
deep, or organ-space infection occurring within 30 days
of surgery.

Statistical Method

Categorical variables were compared using Pearson’s
Chi-squared test, while continuous variables were
analyzed with the Wilcoxon rank-sum test. Results are
presented as frequencies and percentages for categorical
variables and as medians with interquartile ranges for
continuous variables. To identify independent predictors
of 30-day surgical site infection, multivariable logistic
regression analysis was performed, and adjusted odds
ratios with 95% confidence intervals were reported. A

www.ejbpscom | Vol 13, Issue 1, 2026. |

European Journal of Biomedical and Pharmaceutical Sciences

two-sided p-value of less than 0.05 was considered
statistically significant. All statistical analyses were done
using R statistical language (version 4.3.0, Vienna,
Austria).

RESULT

The baseline characteristics between the interval and
emergency groups showed several important differences.
Age, sex, BMI, obesity, diabetes, smoking status, and
ASA classification were broadly similar between groups,
with no statistically significant differences (all p > 0.2).
However, surgical approach differed substantially:
laparoscopic surgery was performed more frequently in
the interval group (90% vs 74%), while open surgery was
more common in the emergency group (26% vs 10%, p <
0.001). Likewise, perforated or complicated cases were
disproportionately higher in the emergency group (20%
vs 4.2%, p < 0.001). These findings suggest that although
demographic and baseline health characteristics were
comparable, the clinical presentation and surgical
management diverged significantly.

Perioperative outcomes also varied. Operative time was
shorter in the interval group (median 59 minutes vs 64
minutes, p < 0.001), and length of stay was reduced
(median 2.7 days vs 3.4 days, p < 0.001). The timing of
antibiotics showed no significant difference (p = 0.4).

Patients who developed surgical site infection (SSI)
within 30 days had several significantly different
characteristics compared to those without SSI.
Emergency presentation was strongly associated with
SSI, with 86% of SSI cases occurring in the emergency
group compared to 67% without SSI (p < 0.001).
Diabetes was also more common among patients with
SSI (28% vs 12%, p < 0.001). Surgical approach differed
markedly, as open procedures accounted for 43% of SSI
cases versus 19% in the no-SSI group (p < 0.001).
Similarly, perforated or complicated disease was more
frequent among those with SSI (36% vs 13%, p < 0.001).
Operative time was longer in patients with SSI (median
73 vs 62 minutes, p < 0.001), and length of stay was
substantially increased (median 5.5 vs 3.0 days, p <
0.001). By contrast, other baseline factors such as age,
sex, BMI, obesity, smoking status, ASA classification,
and timing of antibiotics did not differ significantly
between the two groups (all p > 0.09).

In the multivariable analysis, several factors remained
significantly ~associated with increased odds of
developing a 30-day surgical site infection (SSI).
Emergency presentation was an independent predictor,
nearly doubling the risk compared to interval cases (OR
1.99, 95% CI 1.14-3.69, p = 0.021). Open surgical
approach was also strongly linked with SSI, with more
than double the odds compared to laparoscopic
procedures (OR 2.27, 95% CI 1.41-3.63, p < 0.001).
Patients with perforated or complicated disease had over
twice the odds of infection (OR 2.19, 95% CI 1.30-3.66,
p = 0.003). Diabetes showed the strongest association,
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conferring nearly a threefold increase in odds (OR 2.67, Cl 1.00-1.03, p = 0.036). Other patient characteristics,
95% CI 1.62-4.30, p < 0.001). Operative time was also including BMI (p = 0.5), smoking (p = 0.060), and ASA
significant, with each additional minute associated with a >3 (p > 0.9), were not independently associated with SSI
small but measurable increase in SSI risk (OR 1.01, 95% after adjustment.

Table 1: Baseline characteristics by exposure (Interval vs Emergency).
Interval Emergency Overall

Characteristic N = 443! N = 6811 N = 1,401 p-value?
Age (years) 0.8
Median [Q1, Q3] 36 [27, 45] 35 [28, 45] 36 [28, 45]
Sex 0.2
Female 181 (40%) 435 (44%) 616 (43%)
Male 267 (60%) 546 (56%) 813 (57%)
BMI (kg/m?) >0.9
Median [Q1, Q3] 26.7[23.0,30.9] | 27.2[23.2,30.8] | 27.0[23.2, 30.8]
Obesity (BMI>30) 147 (33%) 290 (30%) 437 (31%) 0.2
Diabetes 51 (11%) 138 (14%) 189 (13%) 0.2
Current smoking 233 (52%) 489 (50%) 722 (51%) 0.5
ASA >3 107 (24%) 234 (24%) 341 (24%) >0.9
Surgical approach <0.001
Laparoscopic 401 (90%) 725 (74%) 1,126 (79%)
Open 47 (10%) 256 (26%) 303 (21%)
Perforated/complicated <0.001
Absent 429 (96%) 785 (80%) 1,214 (85%)
Present 19 (4.2%) 196 (20%) 215 (15%)
Operative time (min) <0.001
Median [Q1, Q3] 59 [51, 70] 64 [54, 77] 63 [53, 75]
Antibiotic given late 52 (12%) 133 (14%) 185 (13%) 0.4
Length of stay (days) <0.001
Median [Q1, Q3] 2.70[2.00, 3.60] | 3.40[2.40,4.50] | 3.10[2.20, 4.20]
' n (%) ? Wilcoxon rank sum test; Pearson’s Chi-squared test
Table 2: Patient characteristics by 30-day SSI.
Characteristic Nl\lol,sgszlzl N Ssil(ﬁl Nozvi'legl p-value’®
Exposure (Emergency vs Interval) <0.001
Interval 433 (33%) 15 (14%) 448 (31%)
Emergency 889 (67%) 92 (86%) 981 (69%)
Age (years) 0.2
Median [Q1, Q3] 35 [28, 45] 37 [27, 46] 36 [28, 45]
Sex 0.12
Female 578 (44%) 38 (36%) 616 (43%)
Male 744 (56%) 69 (64%) 813 (57%)
BMI (kg/m?) 0.2
Median [Q1, Q3] 27.0[23.1,30.7] | 27.9[23.9,31.7] | 27.0[23.2, 30.8]
Obesity (BMI>30) 397 (30%) 40 (37%) 437 (31%) 0.14
Diabetes 159 (12%) 30 (28%) 189 (13%) <0.001
Current smoking 659 (50%) 63 (59%) 722 (51%) 0.090
ASA >3 311 (24%) 30 (28%) 341 (24%) 0.3
Surgical approach <0.001
Laparoscopic 1,065 (81%) 61 (57%) 1,126 (79%)
Open 257 (19%) 46 (43%) 303 (21%)
Perforated/complicated <0.001
Absent 1,145 (87%) 69 (64%) 1,214 (85%)
Present 177 (13%) 38 (36%) 215 (15%)
Operative time (min) <0.001
Median [Q1, Q3] 62 [52, 74] 73 [61, 85] 63 [53, 75]
Antibiotic given late 176 (13%) 9 (8.4%) 185 (13%) 0.2

www.ejbpscom | Vol 13, Issue 1, 2026. | ISO 9001:2015 Certified Journal | 251



Obeidat et al.

European Journal of Biomedical and Pharmaceutical Sciences

Length of stay (days) <0.001
Median [Q1, Q3] 3.00[2.10, 3.90] | 5.50 [4.80, 6.90] | 3.10 [2.20, 4.20]

n (%)

2 Pearson’s Chi-squared test; Wilcoxon rank sum test

Table 3: Adjusted odds ratios for 30-day SSI (multivariable logistic regression).

95% CI'
Characteristic OR* p-value
Lower | Upper

Exposure (Emergency vs Interval)

Interval — — —

Emergency 199 | 114 3.69 0.021

Surgical approach

Laparoscopic — — —

Open 227 | 141 3.63 | <0.001

Perforated/complicated

Absent — — —

Present 219 | 1.30 3.66 0.003

BMI (kg/m?) 1.01 | 0.97 1.05 0.5

Diabetes

No — — —

Yes 2.67 | 162 4.30 | <0.001

Smoking

No — — —

Yes 150 | 0.99 2.28 0.060

ASA >3

No — — —

Yes 1.01 | 061 1.63 >0.9

Operative time (min) 1.01 | 1.00 1.03 0.036

T OR = Odds Ratio, Cl = Confidence Interval
DISCUSSION tissue contamination, delayed presentation, and
We discovered that surgical site infections (SSI) were physiologic instability commonly seen in this setting.!*®!
significantly  more  common  after  emergency
appendectomy  than  after  interval  (elective) In our population, the surgical method also showed a

appendectomy in this large single-center retrospective
analysis. Although the groups' baseline demographics
and comorbidities were quite similar, emergency
procedures were more commonly carried out openly,
were more frequently linked to difficult or perforated
appendicitis, and were followed by longer hospital
admissions and operating durations. Emergency surgery,
open approach, intraoperative perforation, diabetes, and
greater surgical duration were found to be independent
risk factors for SSI on multivariable analysis.

These findings align closely with the broader literature
on SSI in abdominal surgery. SSls remain among the
most common postoperative complications worldwide,
with pooled rates in general surgery ranging from 5% to
20% depending on case complexity and patient
factors.™*) Specific to appendectomy, meta-analytic data
from over 500,000 cases report global SSI incidences
between 6% and 10%.7® although markedly higher rates
have been described after emergency procedures,
especially in the presence of perforation or
gangrene.™! Our observed excess SSI risk among
emergency cases likely reflects the higher burden of
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significant  association with SSI  risk.  Although
laparoscopic appendectomy was the most common
method overall, it was significantly fewer prevalent in
SSI cases, and open surgery raised the risk of infection
on its own.™ Large multicenter cohorts, Cochrane
reviews, and recent meta-analyses have all consistently
shown lower SSI rates with laparoscopy compared to
open techniques.*> This is largely due to smaller
incisions, less tissue trauma, and a lower risk of wound
contamination. Our findings highlight how crucial it is to
prioritize minimally invasive procedures whenever
possible, especially in certain emergency situations, in
order to reduce the risk of infection.

Intraoperative perforation/complication was another
major risk factor. Patients with perforated appendicitis
had more than double the odds of SSI, consistent with
prior multicenter data.™! and risk prediction models.*?
that highlight perforation as one of the strongest SSI
predictors. This likely reflects the intense bacterial
burden and local inflammation in these cases, which
impair wound healing and promote biofilm formation.

Additionally, we found that diabetes increased the
adjusted chances of SSI and significantly increased SSI
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risk. This result is in consistent with other review."™* and
risk factor analyses.**® which repeatedly demonstrate
that immunological dysfunction brought on by
hyperglycemia is a major cause of postoperative
infections. Although previous studies have linked
comorbidities including smoking, obesity, and a higher
ASA class to SS1.11318%]

Our cohort failed to identify an independent association
between these characteristics and SSI, indicating that
operational and disease-related factors may be more
important in this population than baseline risk. Finally,
longer operative time was a modest but significant
predictor of SSI, consistent with evidence linking
prolonged procedures to increased bacterial exposure and
tissue handling.**? Notably, our study echoes recent
work showing that combining time-efficient operative
techniques with standardized infection prevention
bundles can meaningfully reduce SSI risk, particularly in
emergency settings.!!

CONCLUSION

Emergency appendectomy carries a higher risk of
surgical site infection, especially when performed via
open approach, in the presence of perforation, or in
patients with diabetes and longer operative times.
Prioritizing minimally invasive techniques and targeted
preventive measures in high-risk cases may help reduce
SSI rates.
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