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Comparison of Surgical Site Infections in Emergency Laparotomy and Elective
Laparotomy

Fazal Ullah, Gohar Ali, Muhammad Bilal, Shahid Munir, Musarrat Hussain

ABSTRACT
Objective: This study aimed to find out the frequency, microbiological profile, pattern and predictors of wound
site infections comparing emergency and elective midline laparotomy.
Study Design: Prospective comparative observational study.
Place and Duration of Study: was conducted in Department of General Surgery Hayatabad Medical Complex,
Peshawar from 1 February 2024 to 30 September 2025.
Materials and Methods: The complete data was collected on a standardized proforma. patients were operated
and post-operative data was collected during follow-up for one months.
Results: Among 328 patients, 200 (60.9%) underwent emergency and 128 (39.1%) elective laparotomies.
Baseline demographics, ASA class, and comorbidities were comparable between groups. Emergency surgeries
had longer operative duration (p < 0.001), higher peritoneal contamination (63% vs. 3.1%) (p < 0.001), more
contaminated/dirty wounds (p < 0.001), and greater ICU admission (37.5% vs. 17.1%) (p < 0.001). Surgical site
infection (SSI) was significantly higher after emergency surgery (17.0% vs. 7.8%), with more superficial and
deeper or organ-space infections (p < 0.001). Emergency cases also showed higher rates of reoperation,
readmission, 30-day mortality (5.5%), and longer hospital stay (8.7 + 4.7 vs. 6.9 £ 1.9 days).
Conclusion: Surgical site infections were frequently higher in emergency laparotomy than in elective
laparotomy, driven by contamination, wound class, and operative complexity. Several risk factors in emergency

signify risk of SSI, like contamination, prolonged operative duration and intra-abdominal sepsis.
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Complications.

Introduction

A surgical wound is an incision or cut made through
the skin with a scalpel or device during a surgical
procedure. ** Surgical Site Infection (SSl), as defined
by the Centers for Disease Control and Prevention
(CDC), is an infection at the surgical incision or
deeper tissues/organs within 30 days of surgery (or
up to 90 days/1 year if an implant is involved). * SSl is
one of the most common complications in
abdominal surgeries contributing to increase in
morbidity, mortality and costs of hospitalization.™
Emergency laparotomies carry a higher risk of
infections compared to elective surgeries, due to
multiple factors including the emergency patients'
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burden, the poor conditions of patients which are
the cause of surgery, and contaminations from
complex surgical conditions.”” Surgical classification
of wounds is a crucial tool to predict the future rate
of SSI, complications, and reoperations in patients
undergoing laparotomy.”® In emergency versus
elective laparotomies, risk factors for SSI include
prior presence of infectious disease, malnutrition,
extremes of age, high BMI, smoking, and known
comorbidities. * Surgical factors such as prolonged
operation time, inadequate scrubbing, poor skin
preparation, and complex tissue handling further
increase infection risk, especially in emergency cases
with contamination and poor patient condition.”
signs and symptoms of SSl include painful, red, hot,
and tender swelling, purulent discharge from the
wound, presence of microorganisms on culture, and
delayed healing. Microorganisms which are
already present in patients' body as natural flora can
enter the body from different routes depending on
the type of surgery (elective or emergency) and the
healthcare setting.”” Despite implementation of
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infection prevention strategies, challenges remain
due to limited resources and variable training of
healthcare workers. "* This study is essential to know
the effective and preventive strategies of
improvement in outcomes of emergency and
elective surgical procedures. Although several
studies from tertiary care centers in Pakistan have
reported limited prospective comparative data with
microbiological profiles, multivariable risk analysis
and predictors of SSI in these two surgical contexts
remain insufficiently characterized. *"' This study
aimed to find out the frequency, microbiological
profile, pattern and predictors of wound site
infections comparing emergency and elective
midline laparotomies.
Materials and Methods
This prospective comparative observational cohort
study was conducted in Department of General
Surgery Hayatabad Medical Complex, Peshawar
during period of 1 February 2024 to 30 September
2025. The sample was calculated using Cochran's
formula for estimation of a single proportion with a
95% confidence level (Z = 1.96), a precision (margin
of error) of 5% (d = 0.05), and an expected surgical
site infection (SSI) proportion of 20.8% (p = 0.208),
based on the local study by Nawab et al. ** Using
Cochran's formula n = (Z?p (1-p)) / d? the required
sample size was

1.96%x0.208x0.792 _ (3.8416 X 0.164736)

n= =
0.052 0.0025

=0.632/0.0025 = 253.

To account for an anticipated 10% loss to follow-up,
the final target sample size was increased to 278
patients. However, we include 328 cases into the
study for increasing the study power and precision of
the estimates. The study population was categorized
into elective (128) and emergency groups (200).
Those patients are encompassed in this study who
aged 18-70 years, undergoing elective or emergency
midline laparotomy, Complete perioperative and 30-
day follow-up data could be recorded. However,
patients <18 years, non-laparotomy procedures, pre-
existing wound infection, implant-only procedures,
incomplete follow-up data or loss of follow-up, those
who refuse to provide consent are excluded from the
study.

Elective laparotomy was planned surgical procedure
with preoperative optimization, whereas emergency
laparotomy is an urgent unplanned surgery
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performed due to acute abdominal pathology. Data
were collected in a standardized proforma after
securing an informed consent in Urdu from every
patient, after taking ethical approval from ethical
board of our Institution with (HMC-QAD-F-00-IREB
NO. 1740). This observational study was conducted
and reported in accordance with the STROBE
(Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines.” A single
prophylactic dose of Cefuroxime Sodium 1.5 grams
was administered intravenously at the time of
induction of anesthesia and redosing was considered
if the duration of surgery exceeded 4 hours, in
accordance with standard surgical prophylaxis
guidelines. The patients were monitored during
hospital stay subsequently followed for 30 days after
discharge. Post-discharge follow-up was conducted
through scheduled outpatient clinic visits, during
which surgical wounds were examined and wound
swabs were obtained in aseptic conditions. In
addition, telephonic follow-up was performed to
confirm culture reports and identify any wound-
related complications for 30 days. Data were
collected using a structured proforma that included
both demographic and clinical variables like group
classification (elective or emergency laparotomy),
age, gender, ASA class (I-VI), and comorbidities such
as diabetes mellitus, hypertension, chronic
obstructive pulmonary disease and cardiovascular
disease. Surgical data included the indication for
surgery, procedure performed, duration of
operation, peritoneal contamination status, wound
class according to CDC classification (I-1V), and
whether ICU care was required or not. Postoperative
outcomes were documented for 30 days and
included SSI classified according to the Centers for
Disease Control and Prevention (CDC) criteria into
(superficial, deep or organ space), type of
microorganism isolated at first and second follow-
up, need for reoperation, readmission within 30
days, mortality within 30 days, and length of hospital
stay. A total of 342 patients were initially enrolled, of
whom 14 were lost to follow-up during the 30-day
postoperative period.

Data collected were entered into SPSS version 23.0
and statistical analysis was conducted. Mean and
standard deviations were calculated for normally
distributed variables, while medians and

26



JIIMC 2026 Vol. 21, No. 1

interquartile (IQR) ranges were used for non-normal
distributions. Frequency and percentages for both
groups were computed for qualitative variables.
Multivariable binary logistic regression analysis was
performed to identify independent predictors of
surgical site infection, variables including emergency
versus elective surgery, age, gender, ASA class,
diabetes mellitus, duration of operation, peritoneal
contamination, and ICU requirement, with results
expressed as odds ratios, 95% confidence intervals,
and p-values. Model fitness was assessed using the
Hosmer-Lemeshow goodness-of-fit test, and
multicollinearity was evaluated prior to regression
analysis. A p-value of < 0.05 was considered
statistically significant according to the normal
theory method.

Results

A total of 328, 128 (39.1%) patients underwent
elective laparotomy and 200 (60.9%) underwent
emergency surgery. In table |; showing baseline and
clinical features, overall, 200 (60.9%) of patients
underwent emergency laparotomy compared to 128
(39.1%) electives, with 146 (44.5%) male (58
elective, 88 emergency) and 182 (55.5%) were
female (70 elective, 112 emergency). Females
constituted a slightly higher proportion of the study
population. The mean age was 40.8 + 13.5 years,
with no significant difference between elective and
emergency group. Table | also shows that, ASA class |
and Il were frequently involved with no significant
differences in distribution between two groups.
Additionally, Table | show comparable co-morbidity
profiles including the prevalence of diabetes
mellitus, hypertension, chronic obstructive
pulmonary disease, cardiovascular disease with no
statistical significance.

Table Il; surgical features, showing elective
laparotomies were frequently indicated for biliary
tract disease, malignancy, and other planned
procedures whereas emergency laparotomies were
performed for broader spectrum of acute
pathologies, including hollow viscus perforations,
abdominal abscesses, peritonitis, and trauma. The
indication for surgery differed significantly between
the two groups. The mean duration of surgery was
155.3 + 44.5 minutes longer significantly in
emergency compare to 146.1 + 41.3 minutes in
elective surgery. It was also noted that in emergency
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cases there was significantly high level of peritoneal
contamination 126 (63%), compare to the only 4
(3.1%) in elective cases. Similarly in table II, results
show that contaminated and dirty wound classes
(CDC lI-IV) were significantly more frequent in
emergency surgeries, whereas elective procedures
were predominantly clean-contaminated.
Postoperative ICU admission was also significantly
higher among emergency patients 75 vs 22 (37.5%
vs.17.1%) shownin Table .

Figure 1, show that SSI occurred more frequently in
emergency group 34 (17.0%) compared to 10(7.8%)
elective group. Loss to follow-up or death occurredin
14 (4.2%) of patients, predominantly in the
emergency group in which SSI could not be
documented in 30 days assessment and excluded
from final analysis. Microbiological profile and
wound healing assessed in 1 month follow-up and
wounds cultures were noted. Among patients with
SSlI, at first follow-up, where normal wound healing
was observed in 121 (95.7%) of elective cases
compared to 145 (72.5%) of emergency cases. Gram-
negative organisms Escherichia coli 15 (5.3%) being
the most frequently isolated pathogen, followed by
Streptococcus pyogenes 8(2.4%), Enterococcus
species {E. faecalis 6 (1.8%) and E. Faecium 1 (0.3%)},
Pseudomonas spp. 1(0.3%), and Staphylococcus
aureus 4 (1.2%). Other isolates included
Acinetobacter 2 (0.6%) and Klebsiella pneumoniae 2
(0.6%). At the second follow-up, most wounds
assessment shows normal wound healing in 125
(97.7%) of elective and 145 (72.5%) of emergency
cases. A marked reduction in positive culture results
was observed. The organisms isolated included
Escherichia coli 3 (0.9%), Mycobacterium
tuberculosis 1 (0.3%), Pseudomonas spp. 3 (0.9%),
Staphylococcus aureus 1 (0.3%), and Streptococcus
pyogenes 1 (0.3%). The majority of emergency cases
showed no microbial growth 35 (10.7%), indicating
resolution of infection following appropriate
management.

Table Ill and Figure 2 shows post operative
outcomes; that reoperation 55 (27.5%), readmission
55(27.5%) and mortality within 30days 11(5.5%),
were most frequently associated with emergency
cases compared to elective cases. Additionally, the
length of hospital stay was significantly longer
among emergency patients (8.7 + 4.7 days)
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compared to elective patients (6.9 + 1.9 days).

In Table IV predictors of SSI are analyzed through
logistic regression. This show that peritoneal
contamination and duration of operation emerged
as the strongest independent predictors of SSI (OR =
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7.19;95% Cl: 3.58-14.45; p<0.001) and (OR = 11.00;
95% Cl: 0.99 — 13.01; p < 0.001) respectively. Age,
gender, ASA class, diabetes mellitus and ICU
requirement were not independently associated
with SSl development.

Table I: Baseline Demographic and Clinical Characteristics

Variable Subgroup Elective Emergency Total (N=328) p-value
(n=128/328) (n=200/328)
Age (mean + SD) 41+ 13.1 40.6 £13.7 40.8 £13.5 0.111
Gender Male 58 (17.7%) 88(26.8%) 146 (44.5%) 0.816
Female 70 (21.3%) 112(34.1%) 182 (55.5%)
ASA Class I 82(64.0%) 139(69.5%) 221(67.37%) 0.129
Il 38(29.6%) 43(21.5%) 81(24.6%)
11} 8(6.2%) 13(6.5%) 21(6.4%)
v 0 5(2.5%) 5(1.5%)
0 0
Diabetes Mellitus (%) Yes 11(8.5%) 16(8%) 27(8.2% 0.849
No 117(91.4%) 184(92 %) 301(91.7%)
Hypertension (%) Yes 20(15.6%) 29 (14.5%) 49(14.9%) 0.069
No 108(84.3%) 170(85%) 278(84.7%)
COPD (%) Yes 3(2.3%) 1(0.5%) 4(1.21%) 0.139
No 125(97.6%) 199(99.5%) 324(98.7%)
Cardiovascular Yes 1(0.78%) 4(2%) 5(1.5%) 0.772
Disease (%) No 127(99.2%) 196(98%) 323(98.4%)
Independent t-test: age
Chi-square test: gender, ASA class, comorbidities.
Table ll: Surgical Features
Variable | Subgroup Elective Emergency Total p-value
Indication of Surgery (n=128) n (n=200) n (%) (N=328) n
(%) (%)
Hepatobiliary Biliary Tract 19 (14.8) 35(17.5) 54 (16.5)
Liver 17 (13.3) 9 (4.5) 26 (7.9)
Spleen 3(2.3) 3 (1.5) 6 (1.8)
Renal / Urinary Kidney/Ureter/Bladder 13 (10.2) 6 (3.0) 19 (5.8)
Perforation Small Bowel Perforation 0 (0.0) 30 (15.0) 30(9.1) 0.000
Stomach Perforation 0 (0.0) 26 (13.0) 26 (7.9)
Perforated Duodenal Ulcer 0 (0.0) 65 (32.5) 65 (19.8)
Abdominal Abscess 0 (0.0) 10 (5.0) 10 (3.0)
Trauma Blunt or stab trauma 0 (0.0) 13 (6.5) 13 (4.0)
Malignancy Malignancy 0 (0.0) 3 (1.5) 3(0.9)
Other Pathology Other 41 (32.0) 16 (8.0) 57 (15.5)
Duration of Operation Mean = SD 146.1 £41.3 155.3+44.5 149 £42.2 0.000
(min)
Level of Peritoneal No peritonitis / aseptic 103 (80.4) 17 (8.5) 120 (39.6)
Contamination ascites
Localized Peritonitis 21 (16.4) 57 (28.5) 78 (23.8) 0.000
Contaminated / Dirty 4(3.1) 126 (63.0) 130 (39.6)
Peritoneum
https://doi.org/10.57234/jiimc.march26.2920 28
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Wound Class (CDC I- I 0(0.0) 0(0.0) 0(0.0)
Iv) I 125 (97.7) 54 (27.0) 179 (54.6) 0.000
1 3(2.3) 99 (49.5) 102 (31.1) ’
v 0(0.0) 47 (23.5) 47 (14.3)
ICU Requirement Yes 22 (17.2) 75 (37.5) 97 (29.6) 0.000
No 106 (82.8) 125 (62.5) 231 (70.4) ’

T-test: duration of operation

Chi-square test/Fisher’s exact: indications of surgery, peritoneal contamination, wound class, ICU requirement.

Table lll: Postoperative Outcomes

Variable Sub Elective (n=128) Emergency (n=200) | Total (N=328) p-value

groups (chi square
test)

Re-operation (%) Yes 8 (6.2%) 55 (27.5%) 63 (19.2%) 0.000
No 120 (93.75%) 145 (72.5%) 265 (80.8%)

Readmission within | Yes 8 (6.2%) 55 (27.5%) 63(19.2%) 0.000

30 days (%) No 120 (93.75%) 145 (72.5%) 265 (80.8%)

Mortality within 30 | Yes 3(3.2%) 11(5.5%) 14 (4.2%) 0.000

days (%) No 125 (97.85%) 189 (94.5%) 314 (95.8%)

Length of Stay | days 6.9+19 8.7t4.7 8.0+4.0

(mean + SD)

All patients who underwent re-operation were also readmitted within 30 days; overlap explains identical values.

Table IV: Predictors of SSI

Variable Odds Ratio 95% Cl p-value
(OR) (Logistic
Regression)
Age 0.99 0.97 -1.02 0.875
Gender 0.95 0.47-1.91 0.888
ASA Class 1.37 0.82-2.30 0.234
Diabetes 2.29 0.45-11.60 0.316
Mellitus
Duration of 11.00 1.99-13.01 0.000
Operation
Peritoneal 7.19 3.58 - 14.45 0.000
Contamination
ICU Required 1.12 0.44-2.84 0.814

Duration of operation and peritoneal contamination were
identified as significant predictors of surgical site infection (p <
0.001).

FIGURE 1 : FREQUENCY OF SSI IN BOTH
GROUPS

30

25
20
15
10

SSI

SSI
BElective (n=128) 10
BEmergency (n=200) 34

Figure 1:Frequency of SSlin both Groups.
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FIGURE 2: POSTOPERATIVE OUTCOME

60 55 (27.5%) 5

%)

T1(55%)

20 8(6.2%) 2320
- 0

Re-Operation Readmission-30 Mortality-30
Re-Operation Readmission-30 Mortality-30
B Elective 8 8 3
BEmergency 55 55 11

Figure 2: Postoperative Outcomes of Cohort

Discussion

The study revealed that surgical site infections (SSI)
occurred more frequently and with greater
postoperative morbidity in emergency procedures
compared to elective procedures.” This increased
risk in emergency cases is likely due to delayed
presentation, higher level of contamination, longer
operative durations and inadequate preoperative
optimization.”” The improved outcomes of our
cohort highlighted the protective role of planned
surgery and controlled operative conditions in
elective surgery.

Age was not an independent predictor of SSl in our
cohort, suggesting that rather than chronological
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age alone, physiological status and comorbid burden
determine postoperative infection.” Similarly, the
prevalence of comorbidities and higher ASA class did
not independently predict SSI, consistently reported
by Mukagendaneza et al. and Shamail Zahra et al.”*
Gender did not significantly affect SSI rates following
emergency surgery, consistent with reporting
negligible differences.’

Although operative duration independently predict
SSI, the longer duration of emergency surgeries likely
reflects greater procedural complexity, severity of
disease and elevated infection risk.”” Megahed et al.
and Ansari et al. reported a disparity that strongly
explains the higher SSl rates observed in emergency
surgeries and corroborates our microbiological
findings in patients predominantly with
contaminated and dirty wound classes. " It
emphasizes the need for good source control and
antimicrobial stewardship in emergency cases. The
association between higher wound class and
infection risk is well documented and corroborated
by microbiological profiles observed in Magehed et
al. and Akter et al. "*° There was reduction in positive
culture at the second follow-up indicating good
infection control and antibiotic therapy in elective
cases claiming similarity with reports by Megahed et
al. and Ortega et al.”"’ The elective cases had near
normal wound healing at both follow-ups, whereas
emergency cases demonstrated delayed healing and
persistentinfection in a subset of patients. This might
be due to cumulative effect of contamination,
emergency pathology and systemic stress on wound
recovery and it might reinforce the importance of
early intervention and standardized postoperative
wound care protocols. ' Emergency procedures were
reported with higher rates of reoperation, and
prolonged hospital stay, necessity of readmission
and higher morbidity and mortality. *** In conclusion
this study demonstrated that emergency laparotomy
is associated with significantly higher SSI rate and
worse postoperative outcomes compared to elective
laparotomy. The most critical modifiable predictor of
SSl is adherent to peritoneal contamination, which
highlight the need for prompt diagnosis, timely
surgical intervention, optimization and infection
prevention measuresin emergency settings.

Being a single-center observational study, the
findings may have limited generalizability with other
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institutions and populations. Despite these
limitations, the study highlights important and
clinically relevant differences between emergency
and elective laparotomy. We recommend that future
studies that are multicenter, detailed perioperative
antibiotic protocols and stratification by wound
contamination level to better define modifiable risk
factors.

Conclusion

This study demonstrates that surgical site infections
occur significantly more frequent and severe in
emergency laparotomy compared to elective
laparotomy. Peritoneal contamination, prolonged
operative duration and intra-abdominal sepsis were
strong predictors of SSI. Strategies aimed at early
surgical intervention, effective contamination
control, and optimized perioperative care may
reduce infection rates and improve postoperative
outcomes.
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