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Abstract
Background: Malnutrition and surgical stress impair recovery after colorectal resection. Objective: To synthesise evidence on oral
nutritional supplementation (ONS) and its integration with Enhanced Recovery After Surgery (ERAS) pathways. Methods:
Narrative review of published randomised trials, systematic reviews and meta-analyses, and mechanistic studies on perioperative
nutrition in colorectal and gastrointestinal surgery. Findings: Perioperative ONS, particularly immunonutrient-enriched
formulas, is associated with fewer infectious complications and shorter length of stay, especially in malnourished or at-risk
patients, though effects on well-nourished patients are more modest. Conclusions: Routine nutritional screening and ONS should
be embedded within ERAS pathways for elective colorectal surgery.
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Introduction

Colorectal resection remains one of the most frequently performed major abdominal operations worldwide, and postoperative recovery is shaped as much by nutritional status and metabolic preparation as by surgical technique [1]. Malnutrition is present in 20–40% of patients presenting for elective gastrointestinal cancer surgery and is an independent predictor of infectious complications, anastomotic leak, prolonged length of stay, and mortality [2]. Surgical injury itself provokes a catabolic stress response that, in a nutritionally compromised host, can precipitate a vicious cycle of muscle wasting, impaired wound healing, and delayed functional recovery [3]. Against this background, oral nutritional supplementation (ONS) — energy- and protein-dense formulas, with or without immune-modulating substrates such as arginine, omega-3 fatty acids, and nucleotides — has been investigated as a low-cost, low-risk intervention capable of attenuating this trajectory [4].

The emergence of Enhanced Recovery After Surgery (ERAS) protocols has reframed nutrition as a core pillar of perioperative care rather than an adjunct, alongside early mobilisation, opioid-sparing analgesia, and minimally invasive technique [5,6]. Contemporary ERAS Society guidelines for elective colorectal surgery explicitly recommend nutritional risk screening, avoidance of prolonged fasting, and both preoperative and postoperative ONS for at-risk patients [1]. Yet implementation remains inconsistent across institutions, and clinicians continue to weigh the relative merits of standard polymeric supplements against specialised immunonutrition formulas, and of preoperative versus postoperative timing, against a backdrop of heterogeneous trial populations, supplement formulations, and outcome definitions. Patients undergoing colorectal resection are a particularly instructive population in which to examine these questions, given the frequent coexistence of tumour-related anorexia, bowel preparation, and an anastomosis whose integrity is plausibly sensitive to host protein and immune status. This narrative review synthesises the published randomised controlled trial, systematic review, and mechanistic literature on ONS and postoperative recovery after elective colorectal surgery, framed within the broader ERAS paradigm, with the aim of clarifying where evidence is strong, where it remains equivocal, and how findings should inform everyday perioperative nutritional practice.

Methods

This is a narrative review of the published literature on perioperative and postoperative oral nutritional supplementation, ERAS protocols, and recovery outcomes after elective colorectal and gastrointestinal surgery. Relevant randomised controlled trials, systematic reviews, meta-analyses, consensus guidelines, and mechanistic studies were identified through targeted searches of PubMed, Cochrane Library, and Europe PMC, supplemented by hand-searching of reference lists of key guideline documents and meta-analyses. Priority was given to studies specific to colorectal surgery, with broader gastrointestinal surgical evidence included where colorectal-specific data were limited, reflecting the substantial overlap in perioperative nutritional physiology across gastrointestinal cancer operations. Outcomes of interest were length of hospital stay, postoperative infectious and non-infectious complications, nutritional status indices, and functional recovery. No formal risk-of-bias scoring or meta-analytic pooling was undertaken, consistent with the narrative rather than systematic design of this review; findings are instead synthesised qualitatively, with attention to consistency of direction of effect across independent trials and meta-analyses rather than to pooled effect size.

Nutritional Risk and the Rationale for Perioperative Supplementation

Nutritional risk screening — using tools such as the Nutritional Risk Screening 2002 (NRS-2002) or Subjective Global Assessment — identifies patients most likely to benefit from nutritional intervention and is now embedded in surgical guidelines [7]. In a multicentre cohort of surgical patients at nutritional risk, provision of nutritional support meeting guideline standards was associated with fewer complications and shorter stay than support falling short of recommended targets, underscoring that risk identification alone is insufficient without adequate delivery [8]. Mechanistically, the perioperative catabolic response increases resting energy expenditure and nitrogen losses, while reduced oral intake before and after surgery compounds pre-existing deficits; ONS aims to close this gap without the risks associated with parenteral or tube feeding [9]. Cochrane-level evidence indicates that preoperative nutritional support reduces postoperative complications in patients undergoing gastrointestinal surgery who are moderately to severely malnourished, though evidence quality is variable and effects in well-nourished patients are less certain [10]. This distinction matters clinically: universal, unselective supplementation of all comers is neither efficient nor consistently beneficial, whereas targeted supplementation of patients flagged by validated screening tools appears to concentrate benefit where physiological need is greatest, a principle now reflected across current ESPEN and ERAS guidance [2,1].

Evidence for Perioperative Oral Nutritional Supplementation

Several randomised trials have directly tested ONS around colorectal and gastrointestinal cancer surgery. Preoperative supplementation with a standard formula reduced postoperative complications in malnourished patients undergoing major gastrointestinal cancer surgery compared with unsupplemented controls [11]. A pragmatic UK trial of combined preoperative and postoperative ONS in general surgical patients demonstrated improved nutritional intake and reduced minor complication rates, alongside favourable cost implications, relative to routine dietary advice [12]. In colorectal cancer patients specifically, an unblinded randomised trial of preoperative oral supplements found improved energy and protein intake, although differences in clinical endpoints were less pronounced, highlighting heterogeneity in trial design and patient selection across this literature [13]. Postoperative ONS in malnourished general surgical patients has similarly been shown to reduce complication rates and improve nutritional recovery relative to standard hospital diet [14]. Figure 1 summarises the broad pattern of shorter length of stay reported with perioperative ONS relative to standard nutritional care across this body of trials, while Table 1 outlines the design characteristics of key randomised trials informing current recommendations.

Table 1: Design characteristics of key randomized controlled trials of perioperative oral nutritional supplementation in gastrointestinal and colorectal surgery.[image: Table 1: Design characteristics of key randomized controlled trials of perioperative oral nutritional supplementation in gastrointestinal and colorectal surgery.]
[image: Figure 1: Illustrative synthesis of reported median length of hospital stay by perioperative nutritional care strategy across cited randomized trials and meta-analyses of colorectal and gastrointestinal surgery.]Figure 1: Illustrative synthesis of reported median length of hospital stay by perioperative nutritional care strategy across cited randomized trials and meta-analyses of colorectal and gastrointestinal surgery.
Immunonutrition and Specialised Formulations

A distinct evidence stream concerns immune-modulating formulas enriched with arginine, glutamine, omega-3 fatty acids, and nucleotides. A landmark systematic review and meta-analysis of immunonutrition in gastrointestinal surgery found significant reductions in postoperative infectious complications and length of stay compared with standard nutrition, with the strongest effects when supplementation was administered perioperatively rather than only pre- or postoperatively [15]. Complementary meta-analyses of combined immune-modulating nutrient formulas in major open gastrointestinal surgery similarly reported reduced infectious morbidity and shorter hospitalisation [16], and a broader meta-analysis across abdominal surgical populations corroborated these benefits, particularly for postoperative infectious complications [17]. Focusing specifically on colorectal cancer surgery, a meta-analysis of immunonutrition trials found reduced postoperative infection rates and length of stay without a significant mortality benefit [18], while a systematic review restricted to preoperative immune-modulating nutrition in gastrointestinal cancer surgery reported reduced overall and infectious complications, again most pronounced in patients receiving supplementation before surgery [19]. Directly comparing standard oral supplements against immunonutrition within a multicentre ERAS colorectal pathway, the SONVI trial found no significant difference in infectious complication rates or length of stay between the two supplement types when embedded in an otherwise standardised recovery protocol, suggesting the ERAS pathway itself may attenuate incremental benefits attributable to immunonutrient content [20]. Figure 2 illustrates the pattern of postoperative infectious complication rates reported across standard nutrition, standard ONS, and immunonutrition arms in this literature.

[image: Figure 2: Illustrative synthesis of reported postoperative infectious complication rates by supplementation type (standard diet, standard oral nutritional supplement, immunonutrition) across cited trials and meta-analyses.]Figure 2: Illustrative synthesis of reported postoperative infectious complication rates by supplementation type (standard diet, standard oral nutritional supplement, immunonutrition) across cited trials and meta-analyses.
Oral Nutritional Supplementation within ERAS Protocols

ERAS Society recommendations for elective colorectal surgery explicitly integrate nutritional care across the perioperative continuum: preoperative carbohydrate loading, avoidance of prolonged fasting, early resumption of oral intake, and targeted ONS for patients identified as at nutritional risk [1]. Joint consensus guidance from enhanced recovery and perioperative quality organisations similarly emphasises structured nutrition screening and therapy as integral to enhanced recovery pathways rather than an isolated intervention [4]. A multicentre evaluation of ERAS implementation in elective colorectal surgery demonstrated that formal adoption of the pathway measurably improved adherence to nutrition care practices, including earlier oral intake and more consistent ONS provision, relative to pre-implementation practice [21]. Table 2 summarises the principal nutrition-related components recommended within contemporary ERAS colorectal pathways. Preoperative optimisation strategies, including nutritional prehabilitation combined with exercise and psychological preparation, have also demonstrated improved functional capacity before major abdominal surgery, complementing rather than replacing ONS-based approaches [22]. Older evidence in cancer patients without overt malnutrition suggests that routine preoperative nutritional support confers limited additional benefit when baseline nutritional status is adequate, reinforcing that screening-guided rather than universal supplementation is the more defensible strategy within ERAS frameworks [23].

Table 2: Principal nutrition-related components recommended within contemporary ERAS pathways for elective colorectal surgery. ERAS phase Nutrition-related component[image: Table 2: Principal nutrition-related components recommended within contemporary ERAS pathways for elective colorectal surgery. ERAS phase Nutrition-related component]
supplementation has been shown to favourably modulate the immunometabolic host response following colorectal resection, including attenuated inflammatory markers and improved wound-related immune function, providing biological plausibility for the clinical benefits observed with immunonutrition [24]. Broader multinational meta-analytic data indicate that specialised perioperative nutritional support, particularly immune-enhancing formulas, is associated with reduced postsurgical infection rates across gastrointestinal surgical populations, consistent with a dose- and timing-dependent immunomodulatory mechanism [25]. Beyond immunonutrition, protein-focused nutritional strategies aligned with early mobilisation appear to support lean mass preservation and functional recovery after colorectal surgery within ERAS pathways, suggesting that adequate protein delivery may be as clinically relevant as supplement composition [26]. Consistent with this, higher achieved protein intake during ERAS colorectal care has been directly associated with shorter length of stay compared with conventional perioperative care [27].

Conclusion

The published literature supports a consistent, if heterogeneous, benefit of perioperative oral nutritional supplementation for patients undergoing elective colorectal surgery, with the clearest gains observed in nutritionally at-risk patients and with immune-modulating formulations administered across the perioperative period. Within well-implemented ERAS pathways, incremental differences between standard and immune-enhancing supplements appear to narrow, suggesting that consistent delivery of adequate energy and protein, guided by systematic nutritional screening, may matter as much as specific formulation. Future trials should prioritise colorectal-specific populations, standardised outcome reporting, and pragmatic integration of ONS within evolving ERAS protocols to clarify which patients derive the greatest benefit from which supplementation strategy. In the interim, pragmatic clinical practice should embed nutritional risk screening at every preoperative assessment, offer ONS routinely to patients identified as at risk, and reserve immunonutrient-enriched formulas for settings where perioperative administration across both preoperative and postoperative phases is feasible, since timing appears at least as influential as formulation in determining clinical benefit.
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