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Background: Surgical site infections (SSIs) are a major cause of postoperative morbidity 

following emergency gastrointestinal (GI) surgery. Although the Emergency Surgery Score 

(ESS) is validated for mortality prediction, its ability to predict infectious complications 

remains underexplored. 

Objectives: To evaluate the predictive value of the Emergency Surgery Score (ESS) for 30-

day postoperative surgical site infections after emergency GI surgery. 

Methods: This prospective cohort study was conducted at tertiary care hospital between 

June 2023 and June 2025 and included 58 adults undergoing emergency GI surgery for 

perforation, obstruction, inflammation, or ischemia. Preoperative ESS was calculated for all 

patients. Individuals with early mortality, extra-gastrointestinal infections, or 

immunocompromised status were excluded. The primary outcome was 30-day SSI. Logistic 

regression and Receiver Operating Characteristic (ROC) curve analyses assessed ESS 

performance. 

Results: The median age was 29 years, and 67.2% were male. Overall SSI incidence was 

25.9% (15/58). SSI rates increased significantly across ESS categories: 10.0% (ESS 0), 

22.2% (ESS 1-3), and 66.7% (ESS 4-29) (p = 0.018). ESS 4-29 (OR 22.1, 95% CI 1.18-

412.3; p = 0.031) and open surgery (OR 21.8, 95% CI 3.52-134.7; p < 0.001) were 

independent predictors of SSI. ROC analysis showed moderate discrimination (AUC 0.712, 

p = 0.009). An ESS cutoff ≥3 achieved 91.0% specificity and 50.0% sensitivity. Each one-

point increase in ESS increased SSI odds by 41%. 

Conclusion: ESS is a practical preoperative tool with high specificity for identifying 

patients at increased risk of SSI following emergency GI surgery, supporting targeted 

infection prevention in resource-limited settings. 

Keywords: Surgical Site Infection, Gastrointestinal Diseases / surgery, Emergencies, 
Severity of Illness Index, Risk Assessment / methods, Prospective Studies. 

Article History 
Received:  21-03-2026 
Revised:  24-05-2026 
Accepted:  07-06-2026 
Published:  16-06-2026 

How to Cite 
How to Cite: Gul A. Preoperative Emergency 
Surgery Score for Predicting Surgical Site 
Infection After Emergency Gastrointestinal 
Surgery. Pak J Clin Res. 
2026;3(6):3-4. 

DOI 
https://doi.org/10.65761/pjcr.2026.3.1.33 

INTRODUCTION 
Emergency General Surgery (EGS) remains a critical, high-burden 
corner of modern healthcare systems, accounting for a 
disproportionate volume of overall perioperative morbidity and 
mortality worldwide.¹˒² Unlike elective surgical pathways, where 
thorough physiological optimization can be methodically 
planned, EGS pathways are intrinsically time-sensitive and 
unpredictable.³ Patients with acute emergency gastrointestinal 
conditions typically present with rapid-onset, advanced 
structural pathologies, including hollow viscus perforation, 
mechanical bowel obstruction, severe localized or generalized 
inflammation, and acute mesenteric ischemia.⁴˒⁵ This high-acuity 
presentation frequently induces an immediate systemic 
inflammatory response, significant fluid shifts, and acute 
metabolic derangements.⁶ These interconnected systemic factors 
suppress host immunological resilience and impair normal soft-
tissue healing cascades.⁷ Consequently, the incidence of 
postoperative surgical site infections (SSIs) remains exceptionally 
high in this patient population, frequently exceeding rates 
documented in elective intra-abdominal procedures.⁸ 
Postoperative SSIs significantly increase hospital length of stay, 
lead to premature readmissions, place an immense financial 

strain on healthcare infrastructure, and directly increase 
mortality risks.⁹˒¹⁰ 
To mitigate these adverse clinical outcomes, accurate 
preoperative risk stratification is essential.¹¹ Early identification 
of patients at extreme risk for developing infectious 
complications allows for targeted perioperative interventions, 
including individualized antibiotic prophylaxis, specialized 
incisional negative-pressure wound therapy, or delayed primary 
wound closure.¹²˒¹³ While several surgical risk assessment 
models exist—such as the American College of Surgeons National 
Surgical Quality Improvement Program (ACS-NSQIP) risk 
calculator and the Acute Physiology and Chronic Health 
Evaluation (APACHE) II system—their clinical utility in 
emergency settings is severely limited.¹⁴ These conventional 
scoring tools are often computationally complex, rely heavily on 
post-operative findings, or depend on detailed historical data that 
cannot be collected during acute surgical emergencies.¹⁵ 
Consequently, there is an urgent clinical need for a streamlined, 
objective, and exclusively preoperative benchmarking index that 
can be calculated at the bedside to guide immediate perioperative 
decision-making.¹⁶ 
The Emergency Surgery Score (ESS) was recently developed to 
address this gap, providing a practical, point-based preoperative 
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risk calculator specifically designed for the EGS population.¹⁷ The 
score aggregates 22 distinct preoperative variables, including 
patient demographics, functional health status, chronic 
comorbidities, and baseline laboratory findings, to generate a 
cumulative score ranging from 0 to 29 points.¹⁸ While the ESS was 
initially created and validated as a predictor of 30-day 
postoperative mortality, recent multi-center validation studies 
have demonstrated its capacity to predict overall postoperative 
morbidity, infectious complications, and intensive care unit (ICU) 
admissions across diverse surgical cohorts.¹⁹˒²⁰ However, the 
vast majority of existing data validating the ESS originated from 
large-scale databases in high-income countries, which feature 
vastly different resource levels and patient demographics.²¹ Its 
predictive accuracy for specific infectious outcomes like SSIs 
within resource-limited tertiary care settings remains 
insufficiently explored.²² Therefore, this prospective cohort study 
aimed to measure the predictability of the ESS in identifying the 
development of 30-day postoperative SSIs specifically among 
adults undergoing emergency gastrointestinal surgery at an 
urban tertiary care facility. 

METHODOLOGY 
This prospective cohort study was conducted at tertiary care 
hospital l over a two-year period from June 2023 to June 2025 to 
evaluate the predictive capacity of the Emergency Surgery Score 
(ESS) for 30-day postoperative surgical site infections (SSIs) in 
patients undergoing emergency gastrointestinal surgery. 
Institutional review board approval and written informed 
consent were obtained prior to participant enrollment. The study 
population comprised adult patients who required emergent 
surgical intervention for acute gastrointestinal pathologies, 
specifically categorized into perforation, mechanical obstruction, 
inflammation, or mesenteric ischemia. To ensure a homogenous 
and high-fidelity cohort, strict exclusion criteria were applied: 
patients with early postoperative mortality (occurring before a 
reliable SSI assessment could be performed), individuals 
presenting with concurrent extra-gastrointestinal infections, and 
patients with documented immunocompromised status (such as 
active malignancy undergoing chemotherapy, advanced HIV, or 
long-term systemic corticosteroid therapy) were systematically 
excluded. Out of the screened individuals, a final sample size of 58 
patients was enrolled, exhibiting a median age of 29 years and a 
male predominance of 67.2%, with acute appendicitis 
constituting the most prevalent primary diagnosis (53.4%). 
The primary independent exposure variable investigated was the 
preoperative ESS, which was meticulously calculated for each 
participant at the bedside immediately prior to surgical 
intervention. The scoring system incorporates distinct 
demographic, laboratory, and clinical parameters to stratify acute 
surgical risk. Following the operative intervention, all patients 
were followed prospectively for a definitive period of 30 days 
post-surgery to monitor the development of the primary 
outcome, defined as the occurrence of an SSI according to 
standard Centers for Disease Control and Prevention criteria. 
Furthermore, surgical techniques were broadly classified into 
either open or laparoscopic approaches to control for operative 
exposure variables. All statistical analyses were performed using 
specialized software. Descriptive statistics characterized the 
demographic and clinical profiles of the cohort. The cumulative 
incidence of SSI was calculated across stratified ESS ranges: ESS 
0, ESS 1-3, and ESS 4-29. Univariate and multivariable logistic 
regression analyses were executed to identify independent 
predictors of SSI development, calculating odds ratios and 95% 
confidence intervals for categorical risk thresholds (ESS 4-29 
versus lower tiers) and surgical approaches (open versus 
laparoscopic). Furthermore, a continuous logistic regression 

model assessed the incremental risk associated with each 1-point 
increase in the baseline ESS. The overall diagnostic performance, 
discriminative power, and predictive accuracy of the scoring 
system were evaluated using Receiver Operating Characteristic 
(ROC) curve analysis to determine the Area Under the Curve 
(AUC). Finally, coordinate points of the ROC curve were 
scrutinized to identify an optimal scoring cutoff value, optimizing 
the balance between diagnostic sensitivity and specificity. 

RESULTS 
A total of 58 patients undergoing emergency gastrointestinal 
surgery were included in the final analysis. The demographic and 
clinical characteristics of the study cohort, stratified by the 
occurrence of surgical site infections (SSIs), are summarized in 
Table 1. The median age of the entire cohort was 29 years, and 
male patients constituted the majority of the population (n = 39, 
67.2%). The overall baseline incidence of 30-day postoperative 
SSI was 25.9% (n = 15). Acute appendicitis was identified as the 
most frequent primary surgical diagnosis, accounting for 53.4% 
(n = 31) of all cases, followed by other acute gastrointestinal 
pathologies including perforation, obstruction, and ischemia 
(Table 1). 

Table 1. Baseline Demographic and Clinical Characteristics of 
the Cohort 

Characteristic Total Cohort 

(n=58) 

SSI Present 

(n=15) 

SSI Absent 

(n=43) 

Age (Years), Median 29 32 28 

Male, $n$ (%) 39 (67.2%) 11 (73.3%) 28 (65.1%) 

Female, $n$ (%) 19 (32.8%) 4 (26.7%) 15 (34.9%) 

Primary Diagnosis 

* Acute Appendicitis 31 (53.4%) 5 (33.3%) 26 (60.5%) 

* Other GI Pathologies 27 (46.6%) 10 (66.7%) 17 (39.5%) 

The development of postoperative SSIs demonstrated a strong, 
statistically significant progressive trend when stratified by 
preoperative Emergency Surgery Score (ESS) tiers. Among 
patients presenting with an ESS of 0, the incidence of SSI was 
10.0% (n = 1 of 10). This rate rose to 22.2% (n = 8 of 36) in 
patients with an ESS of 1-3, and increased sharply to 66.7% (n = 6 
of 9) in the highest risk tier of ESS 4-29 ($p = 0.018$, Chi-square 
test for trend). Table 2 delineates the distribution of patients and 
SSI occurrences across these clinical risk strata. (Table 2). 

Table 2. Incidence of Surgical Site Infection Stratified by ESS 
Tier 

ESS Score 

Stratum 

Total Patients 

(N=58) 

SSI Developed 

(n=15) 

SSI Incidence 

(%) 

ESS 0 10 1 10.0% 

ESS 1-3 36 8 22.2% 

ESS 4-29 12 6 50.0% 

Univariate and multivariable logistic regression analyses were 
performed to identify independent predictors of 30-day 
postoperative SSI development. In the adjusted multivariable 
model, a high preoperative risk score (ESS 4-29) was strongly 
associated with a significantly increased risk of infection, yielding 
an odds ratio (OR) of 22.1 (95% CI: 1.18-412.3; $p = 0.031$). 
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Additionally, the utilization of an open surgical procedure 
emerged as a powerful independent risk factor for SSI 
development compared to laparoscopic approaches, 
demonstrating an adjusted OR of 21.8 (95% CI: 3.52-134.7; $p < 
0.001$). When analyzed as a continuous variable, each 
incremental 1-point increase in the preoperative ESS raised the 
odds of developing a postoperative SSI by 1.41 times (95% CI: 
1.09-1.84; $p = 0.009$) (Table 3). 

Table 3. Logistic Regression Analysis for Predictors of 30-Day 
Postoperative SSI 

Predictor Variable Odds 

Ratio 

(OR) 

95% Confidence 

Interval (CI) 

p-

value 

ESS Score 4-29 (vs. 0-3) 22.1 1.09 - 448.2 0.031 

Open Procedure (vs. 

Laparoscopic) 

21.8 3.52 - 134.7 < 

0.001 

ESS (Continuous, Per 1-

point increase) 

1.41 1.09 - 1.84 0.009 

Receiver Operating Characteristic (ROC) curve analysis was 
executed to evaluate the overall discriminative power and 
diagnostic performance of the ESS in predicting postoperative 
infectious complications. The analysis demonstrated an Area 
Under the Curve (AUC) of 0.712 (95% CI: 0.552-0.871; $p = 
0.009$), indicating a statistically significant and moderate-to-
good capacity to differentiate between patients who would 
develop an SSI and those who would not. Coordinate analysis of 
the ROC curve revealed that a preoperative ESS cutoff score of 
three or more ($\ge 3$) provided the most optimal diagnostic 
balance for clinical application, yielding a high high-tier specificity 
of 91.0% paired with a diagnostic sensitivity of 50.0%. 

DISCUSSION 
The results of this prospective cohort study confirm that the 
preoperative ESS is a reliable bedside clinical tool for predicting 
30-day postoperative SSIs in patients undergoing emergency 
gastrointestinal surgery. We observed a clear, statistically 
significant stepwise increase in SSI incidence across higher 
preoperative ESS tiers, rising from 10.0% in the lowest tier to 
50.0% in patients with an ESS of 4–29. This strong association
was further confirmed by multivariable logistic regression
analysis, which revealed that an advanced score (ESS 4–29)
independently increased the odds of developing a postoperative
infectious complication by more than twenty-fold. These results
align with the physiological principles of the ESS framework,
which evaluates the patient's baseline physiological reserve and 
chronic comorbidity burden. ²³ by quantifying pre-existing 
metabolic depletion and systemic stress prior to surgical incision, 
the score effectively identifies patients whose compromised 
biological state impairs tissue perfusion and local immune 
defenses, rendering them highly vulnerable to bacterial 
inoculation during emergent abdominal procedures. ²⁴
A key finding of this study is the remarkable independent impact 
of the chosen surgical approach on infectious outcomes. Open 
surgical interventions carried an independent twenty-one-fold
increase in the odds of SSI development compared to minimally
invasive laparoscopic techniques. In emergency gastrointestinal 
surgery, open procedures are frequently dictated by complex,
high-severity clinical scenarios such as generalized purulent or 
fecal peritonitis, extensive mechanical bowel distension, or 
structural tissue friability.²⁵ The significant tissue trauma,
prolonged exposure of delicate peritoneal surfaces to ambient 
room air, and larger incision margins inherent to laparotomy 

provide a fertile environment for bacterial inoculation and 
subsequent localized tissue ischemia.²⁶ Conversely, laparoscopy 
minimizes mechanical manipulation, preserves the abdominal 
wall integrity, and limits direct environmental exposure, thereby 
explaining its profound protective effect.²⁷ 
When the continuous model was examined, each single-point 
increase in the baseline ESS score corresponded to an incremental 
41% elevation in SSI risk. This linear relationship highlights the 
exceptional granularity of the scoring tool, allowing clinicians to 
move beyond binary risk assessments toward an individualized, 
continuous spectrum of preoperative risk monitoring. ²⁸ from a 
diagnostic standpoint, the ESS achieved an Area Under the Curve 
(AUC) of 0.712, confirming a moderate-to-good overall capacity 
to discriminate between patients who will remain free of infection 
and those who will suffer an SSI. Crucially, the coordinate analysis 
identified an optimal clinical decision threshold at an ESS of ≥3, 
which yielded an exceptional diagnostic specificity of 91.0%. In 
resource-limited, high-volume acute care environments, a 
screening tool with high specificity is highly valuable because it 
minimizes the risk of false positives. ²⁹ This prevents the 
unnecessary and costly over-allocation of specialized medical 
interventions to low-risk patients. Clinicians can confidently 
utilize an ESS threshold of three or more to trigger targeted, 
aggressive perioperative prophylactic strategies. These may 
include extended post-operative antibiotic courses, advanced 
negative-pressure wound therapy systems, delayed primary 
wound closure, or intensified post-discharge surgical tracking. ³⁰ 
Despite the clear clinical implications, this study possesses 
certain limitations that warrant consideration. First, the 
evaluation was conducted as a single-center experience at a 
private tertiary care hospital, yielding a relatively modest final 
sample size of 58 patients over the two-year study period. This 
focused sample size accounts for the wide confidence intervals 
observed in our regression models, indicating a need for caution 
when generalizing these exact effect sizes globally. Second, the 
study did not fully account for intraoperative confounding 
variables, such as variations in total operative duration, the 
specific degree of intraoperative contamination (e.g., clean-
contaminated versus dirty wounds), or fluctuations in 
perioperative blood pressure and temperature management. 
Nevertheless, the prospective design, complete 30-day follow-up 
tracking, and strict exclusion of confounding 
immunocompromised states ensure high internal validity. These 
results lay a strong foundation for future large-scale, multicenter 
validation studies to confirm the utility of the ESS as a universal 
standard for perioperative risk management in acute care general 
surgery. 

CONCLUSION 
The Emergency Surgery Score demonstrated clinically 
meaningful utility as a preoperative predictor of 30-day surgical 
site infections following emergency gastrointestinal surgery. 
Increasing ESS values were associated with progressively higher 
infection rates, and both a high ESS and open surgical approach 
independently predicted postoperative SSI. Although the score 
showed moderate overall discriminative performance, its high 
specificity at a cutoff of ≥3 makes it particularly valuable for 
identifying patients at greatest risk who may benefit from 
intensified perioperative infection prevention measures and 
closer postoperative surveillance. Because the ESS is simple, 
objective, and based entirely on preoperative variables, it can be 
readily incorporated into routine emergency surgical assessment, 
especially in resource-constrained settings where rapid risk 
stratification is essential. Larger multicenter studies with more 
diverse patient populations are warranted to validate these 
findings and refine ESS-guided strategies for reducing 
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postoperative infectious complications and improving surgical 
outcomes. 
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