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Abstract
Background: Postoperative wound infection is a leading cause of surgical morbidity, and advancing age has repeatedly been identified as an independent risk factor, though the relative contribution of age itself versus age-associated comorbidity remains incompletely characterized [5,6].
Objective: This study examines the prevalence of postoperative wound infection among elderly surgical patients and identifies the preoperative, intraoperative, and postoperative factors most consistently associated with infection in this population.
Methods: We synthesized surveillance and cohort data on wound infection in patients aged 65 years and older, using CDC/NHSN case definitions and wound classification, and examined patient-, procedure-, and process-related risk factor domains reported across multicenter cohorts and trials [3,4].
Results: Wound infection prevalence rose steadily with age, from roughly 4-5% under 65 years to over 10% beyond 75 years, and was highest among patients with poor glycemic control, active smoking, elevated frailty scores, and contaminated wound classification [4,18,15]. Guideline-concordant antisepsis and prophylaxis timing were associated with lower infection rates across the reviewed cohorts [25,24].
Conclusions: Elderly surgical patients carry a distinctly higher wound infection risk, driven by a definable and partly modifiable set of patient- and process-level factors; routine age-stratified surveillance and structured preoperative risk assessment are warranted to reduce this burden [20,21].
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1. Introduction

Surgical site infection (SSI) remains one of the most common healthcare-associated infections and a leading source of postoperative morbidity, prolonged hospitalization, and excess cost across surgical specialties [1,2]. Standardized surveillance definitions established by the Centers for Disease Control and Prevention classify SSI by depth of involvement (superficial incisional, deep incisional, and organ/space) and underpin the national benchmarking systems that hospitals now use to compare performance [3]. Large multicenter surveillance studies have repeatedly shown that infection risk is not distributed evenly across the surgical population: wound classification, procedure duration, and a composite patient risk index derived from the American Society of Anesthesiologists (ASA) score each contribute independently to the probability of infection [4].

Advancing age has emerged as a particularly consistent, if incompletely understood, driver of this risk. Kaye and colleagues, analyzing a large surveillance cohort, found that the risk of SSI increased steadily with age even after adjustment for wound class and comorbidity burden, with the sharpest rise apparent beyond the seventh decade of life [5]. A companion analysis focused specifically on older adults confirmed that age-associated risk factors, including diabetes, corticosteroid use, and nutritional depletion, cluster disproportionately in elderly surgical populations and compound rather than simply co-occur with age itself [6]. Physiologic mechanisms proposed to explain this gradient include immunosenescence, reduced dermal collagen turnover, impaired microvascular perfusion, and a higher prevalence of frailty, all of which blunt the normal inflammatory and proliferative phases of wound healing [7,8].

Elderly patients also differ from younger cohorts in the density of modifiable and non-modifiable risk factors they carry into the operating room. Diabetes mellitus and poor perioperative glycemic control have been linked repeatedly to higher infection rates across cardiac, general, and gynecologic-oncology surgery [9,10,11,12,13]. Obesity, active smoking, and prolonged operative time each independently elevate risk, and their prevalence rises with the burden of age-related comorbidity even where age itself is held constant [14,15,16]. Frailty indices and comorbidity scores such as the Charlson index have increasingly been used to stratify elderly surgical candidates because chronologic age alone performs poorly as a single predictor [17,18,19]. Despite this body of evidence, wound infection surveillance in many surgical units still reports outcomes by procedure type alone, without routinely stratifying by age band or geriatric risk profile, leaving a gap between what is known about elderly-specific risk and how infection prevention programs are actually structured [20,21].

This study examines the prevalence of postoperative wound infection among elderly surgical patients and evaluates which preoperative, intraoperative, and postoperative factors are independently associated with infection in this population, with the aim of informing risk-stratified prevention strategies for surgical units that manage a growing share of geriatric caseload.

2. Methods

We conducted a structured review and synthesis of surveillance and cohort data addressing postoperative wound infection in patients aged 65 years and older undergoing elective and emergency surgical procedures. Eligible sources included prospective surveillance cohorts, comparative cohort studies, and randomized trials reporting SSI outcomes stratified by age, wound class, glycemic status, or comorbidity burden, drawing on the CDC/NHSN surveillance framework for case definition [3,22]. Wound infections were classified as superficial incisional, deep incisional, or organ/space according to standard criteria, and procedures were grouped by CDC wound class (clean, clean-contaminated, contaminated, dirty-infected) consistent with the National Nosocomial Infections Surveillance risk index methodology [4,23].

Candidate risk factors examined a priori, on the basis of their established or plausible association with SSI in prior literature, included patient age band, ASA physical status class, diabetes mellitus and perioperative glucose control, body mass index, active smoking, frailty and Charlson comorbidity score, procedure duration, wound classification, and use of guideline-concordant antimicrobial prophylaxis and skin antisepsis [24,25,26,27]. Where available, adjusted odds ratios or relative risks from multivariable models were extracted preferentially over unadjusted comparisons, following the approach used in prior multivariable predictor analyses of SSI after general and vascular surgery [28,29]. Outcomes of interest were overall wound infection prevalence in the elderly subgroup, infection prevalence stratified by identified risk factor, and, where reported, downstream consequences including length of stay, reoperation, and attributable cost [30,31].

Findings were synthesized narratively and organized around the risk-factor domains most consistently reported across the surveillance and cohort literature: patient-related factors (age, comorbidity, frailty, nutritional and glycemic status), procedure-related factors (wound class, duration, urgency), and perioperative-process factors (prophylaxis timing, antisepsis technique, glucose management, supplemental oxygenation) [32,33,34]. Because the elderly surgical population spans a heterogeneous range of procedures, comparisons across studies were interpreted qualitatively rather than pooled statistically, consistent with the descriptive aim of characterizing prevalence and risk-factor structure rather than estimating a single pooled effect size.

3. Results

Across the surveillance and cohort literature reviewed, postoperative wound infection prevalence in elderly surgical patients was consistently higher than in younger comparator groups, with the gradient becoming most pronounced beyond age 75 [5,6]. Wound class remained the single strongest procedure-level predictor: contaminated and dirty-infected wounds carried substantially higher infection rates than clean or clean-contaminated procedures across the large surveillance cohorts that established the National Nosocomial Infections Surveillance risk index [4,23]. Table 1 summarizes representative infection rates by wound classification and by age band drawn from these surveillance sources.

Table 1: Representative postoperative wound infection rates by CDC wound classification and patient age band drawn from national surveillance cohorts [4,23,5].[image: Table 1: Representative postoperative wound infection rates by CDC wound classification and patient age band drawn from national surveillance cohorts [4,23,5].]
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Among patient-related factors, diabetes mellitus and poor perioperative glycemic control showed one of the most reproducible associations with infection risk. Cohorts of cardiothoracic, general, and gynecologic-oncology patients each found that sustained postoperative hyperglycemia, rather than a single preoperative glucose

[image: [9,10,11,12,35]. Kwon and colleagues, analyzing a large Figure 1 illustrates representative wound infection statewide surgical outcomes program, found that both prevalence by age band drawn from the surveillance hyperglycemia and hypoglycemia in the perioperative cohorts reviewed, and Figure 2 illustrates infection window were associated with excess complications, prevalence by principal risk-factor category (diabetes with][9,10,11,12,35]. Kwon and colleagues, analyzing a large Figure 1 illustrates representative wound infection statewide surgical outcomes program, found that both prevalence by age band drawn from the surveillance hyperglycemia and hypoglycemia in the perioperative cohorts reviewed, and Figure 2 illustrates infection window were associated with excess complications, prevalence by principal risk-factor category (diabetes with
supporting a moderate glucose target rather than aggressive tight control alone [13]. Obesity and active smoking each contributed independently to elevated risk: a nationwide multicenter cohort found a stepwise increase in wound infection risk across rising body-mass-index categories, and a systematic review of smoking and wound healing found consistently higher infection rates among active smokers relative to former or never smokers, with risk attenuating after a period of preoperative cessation [14,15].

Frailty and comorbidity burden emerged as risk factors that were at least partially independent of chronologic age itself. Simple frailty scores predicted postoperative complications, including wound infection, across multiple surgical specialties, and higher Charlson comorbidity scores were associated with increased infection risk after adjustment for procedure type [18,8,17]. Turrentine and colleagues, examining a large elderly surgical cohort, found that morbidity and mortality rose sharply with age but that comorbidity burden and frailty indices improved risk discrimination beyond age alone [19]. Table 2 presents the risk-factor domains most consistently associated with elevated infection prevalence across the reviewed cohorts, together with the direction and approximate magnitude of association reported.

Process-of-care factors also distinguished higher- from lower-risk elderly cohorts. Guideline-concordant antimicrobial prophylaxis timing, chlorhexidine-alcohol skin antisepsis rather than povidone-iodine, and avoidance of routine preoperative hair removal were each associated with lower infection rates in randomized or poor glycemic control, active smoking, elevated frailty score, and contaminated wound class) relative to a lower-risk reference group.

Downstream consequences of wound infection in elderly patients were substantial where reported. Attributable excess length of stay, reoperation rates, and treatment costs associated with SSI were consistently higher in surveillance cohorts that tracked these outcomes, and elderly patients experienced proportionally greater excess hospitalization following infection than younger comparators, consistent with reduced physiologic reserve and slower recovery trajectories [30,31,36,37].

4. Discussion

The pattern that emerges from this synthesis is that postoperative wound infection in elderly surgical patients is best understood as the product of overlapping, partially independent risk domains rather than a single age-driven phenomenon. Chronologic age itself confers measurable additional risk, consistent with immunosenescence and impaired wound-healing physiology [5,7], but the magnitude of that risk is substantially modified by comorbidity burden, frailty, glycemic control, body habitus, and smoking status, each of which can in principle be assessed and, in some cases, modified before surgery [17,18,14,15]. This layered structure argues against risk stratification schemes that rely on age bands alone and supports the broader move toward comprehensive geriatric preoperative assessment recommended by surgical societies [20,8].

Table 2: Patient-, procedure-, and process-related risk-factor domains associated with postoperative wound infection in elderly surgical patients across the reviewed cohorts [6,17,14,24,25].[image: Table 2: Patient-, procedure-, and process-related risk-factor domains associated with postoperative wound infection in elderly surgical patients across the reviewed cohorts [6,17,14,24,25].]
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The consistency of the glycemic-control findings across cardiothoracic, general, and gynecologic-oncology cohorts is notable given the heterogeneity of the underlying procedures, and it reinforces perioperative hyperglycemia as a genuinely modifiable target rather than simply a marker of underlying diabetic severity [9,10,13,35]. At the same time, the finding that both hyperglycemia and hypoglycemia carry risk cautions against overly aggressive tight glucose control protocols, particularly in an elderly population where hypoglycemic events carry their own morbidity [13]. Process-of-care measures with strong trial-level evidence, including chlorhexidine-alcohol antisepsis and guideline-concordant prophylaxis timing, appear to confer benefit that is at least additive to, and does not require resolution of, the patient-level risk factors discussed above, making them a practical first target for elderly-focused prevention bundles [25,24,26].

Several limitations bear on the interpretation of this synthesis. The underlying cohorts vary in surgical specialty, case mix, and surveillance methodology, and few studies were designed specifically to isolate age-related from comorbidity-related risk, so residual confounding by indication or by unmeasured frailty cannot be excluded [28,29]. Reported infection rates and risk estimates were drawn narratively rather than pooled with formal meta-analytic methods, which limits precision but is appropriate given the substantial clinical heterogeneity across the reviewed populations [32]. Enhanced-recovery and perioperative-care pathways increasingly bundle several of the interventions discussed here, which may make it difficult in future work to attribute infection reduction to any single component [34]. Despite these limitations, the convergence of surveillance, cohort, and trial-level evidence across multiple surgical specialties supports the conclusion that elderly surgical patients constitute a distinct, higher-risk population for wound infection whose risk is substantially explained, and potentially mitigated, by a definable set of patient- and process-level factors.

5. Conclusion

Postoperative wound infection is more prevalent among elderly surgical patients than among younger comparators, and this excess risk is driven by a combination of advancing age, comorbidity and frailty burden, glycemic dysregulation, obesity, active smoking, and contaminated wound classification, layered on top of the process-of-care factors that influence infection risk in any surgical population [5,6,4,18]. Preoperative identification of these modifiable risk factors, combined with consistent application of guideline-concordant prophylaxis and antisepsis, offers a practical route to reducing wound infection burden in this growing surgical population [24,25,20]. Surgical units caring for a rising proportion of geriatric patients should consider routine, age-stratified wound infection surveillance and structured preoperative risk assessment as standard components of perioperative care [21,22].
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