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Abstract

Gastrointestinal (GI) cancer patients undergoing surgery are particularly vulnerable to malnutrition,
which can significantly impact surgical outcomes. Prehabilitation interventions encompassing
nutritional, physical, and psychosocial support have gained attention for their potential to mitigate
these risks. However, the efficacy of multidisciplinary prehabilitation programs in this context
remains underexplored. This narrative review synthesizes existing literature to evaluate the

effectiveness of prehabilitation interventions in improving outcomes for GI cancer patients
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undergoing surgery. Drawing on a comprehensive analysis of available evidence, the review
examines the integration of nutritional, physical, and psychosocial interventions and explores the
implications for clinical practice and future research. The review highlights the importance of
standardized protocols and interdisciplinary collaboration in optimizing prehabilitation programs
for GI cancer patients. It identifies gaps in current research, particularly regarding the synergistic
effects of integrating various intervention modalities and the role of innovative strategies such as
immunonutrition. Moreover, the review underscores the need for larger studies to assess the
effectiveness of multimodal prehabilitation approaches and establish standardized outcome
measures.

In conclusion, despite advancements in understanding the importance of prehabilitation, significant
gaps persist in the literature, warranting further research to refine prehabilitation protocols and
improve perioperative outcomes for GI cancer patients. By addressing these research gaps and
fostering interdisciplinary partnerships, future studies have the potential to enhance the
effectiveness of prehabilitation interventions and optimize perioperative care in this population.
Key words: prehabilitation; gastrointestinal cancer; surgery; nutritional intervention; multimodal

care; frailty

Introduction

Gastrointestinal (GI) cancers represent an increasing public health challenge, having substantial
effects on morbidity and mortality rates. In 2022, the worldwide occurrence of GI cancers reached
an estimated 4.8 million new cases [1]. This category encompasses cancers of the stomach, liver,
esophagus, pancreas, and colorectum, collectively constituting over 26% of cancer incidence and
contributing to 35.4% of cancer-related fatalities [2, 3]. Surgery entails purposeful and controlled
tissue damage, initiating a cascade of physiological and metabolic changes leading to catabolism [4,
5]. In individuals with GI cancers, pre-existing comorbidities, including frailty and malnutrition [6,
7], combined with additional impairments from chemoradiotherapy before and/or after surgery,
exacerbate the impact of the surgical stress response, further elevating the risk of postoperative
complications [8, 9]. Although there have been advancements in clinical practice and technology,
resulting in better post-operative outcomes over the years, surgical treatment for GI cancers
continues to be linked with higher rates of post-operative morbidity and mortality. Up to 44% of
patients undergoing major surgery experience postoperative complications, impacting mortality
rates, hospitalization durations, and healthcare expenses [10]. Furthermore, their effect on patients'
quality of life extends beyond the immediate post-surgical period, intensifying with complication

severity and persisting for at least 12 months post-surgery [11]. Widely regarded as a formidable



challenge in the surgical domain, complications pose significant hurdles for patients and the
healthcare system, necessitating heightened attention and innovative solutions [12]. Additionally,
even in the absence of postoperative complications, many patients experience a decline in physical
function and a significant reduction in quality of life following major GI surgery [13].

The concept of prehabilitation, defined as tailored interventions aimed at enhancing the functional
status of cancer patients prior to the initiation of treatment, has gained increasing recognition in
recent years [14]. This concept encompasses activities from the time of cancer diagnosis until
surgery or the initiation of cancer therapy, incorporating nutritional, psychological, and physical
assessments and interventions to mitigate the functional decline associated with treatment and its
subsequent consequences [15]. The primary objective of prehabilitation programs is to integrate
targeted interventions to enhance patients' health and functional capacity, improve their tolerance to
prescribed cancer therapies and, ultimately, enhance clinical outcomes and quality of life [14, 16].
While acknowledging the potential optimization of effects through multicomponent interventions,
prior research has often examined isolated components due to the evolving nature of the
prehabilitation concept [14, 15]. These programs often integrate evidence-based practices and
interventions to prevent or minimize surgery-related complications and promote safer surgical
procedures [8]. Collaboration among highly specialized clinicians in a multidisciplinary approach
allows for the development of tailored plans for each individual patient. Despite recommendations
and an expanding evidence base, prehabilitation is not yet standard practice, lacking clinical
guidelines for patients undergoing GI surgery [17]. Clinical prehabilitation services typically cover
the entire spectrum of gastrointestinal cancer surgeries, including hepato-pancreato-biliary (HPB)
surgery and oesophagogastric (OG) surgery, despite their distinct subspecialties [18]. Notably, the
existing evidence base for prehabilitation in this realm either encompasses a wide range of elective
surgeries beyond upper GI surgery or focuses solely on specific subspecialties within upper GI
surgery, thus constraining clinical implementation [19, 20]. Therefore, we analyzed current
evidence to delineate prehabilitation programs designed for gastrointestinal cancers and their impact
on pre- and post-surgery clinical outcomes. In doing so, our objective is to offer valuable insights to
improve the preparation of patients diagnosed with GI cancer for surgery, thereby increasing their

chances of survival and decreasing the morbidity.

Methods
Initially, all authors convened for a pre-planning meeting to delineate the scope of the review and

assign specific sections of the article. Subsequently, each author independently conducted a



thorough literature review using databases such as PubMed, ScienceDirect, and Google Scholar.
Key terms related to gastrointestinal surgery, rehab, prehab, prehabilitation, sarcopenia, oncology,
nutrition, diet, quality of life, exercise, and cancer were utilized in various combinations to ensure
comprehensive coverage. Additionally, terms related to ERAS surgery, ERAS outcomes, ERAS
gastrointestinal surgery, ERAS implementation, and healthcare spending were searched on Google
Scholar. Each author individually scrutinized English-language abstracts of search results spanning
the past 15 years to determine their relevance for inclusion in their respective sections. Following
this initial review, a second meeting was convened to discuss the outcomes of the literature search
and finalize section allocations, outline, writing objectives, and timeline. During the review process,
authors focused on identifying studies that established correlations between sarcopenia and
outcomes, studies outlining ERAS guidelines as potential foundations for prehabilitation, and
studies investigating multimodal prehabilitation programs in gastrointestinal malignancies. Articles
presenting reproducible models and deemed applicable within the healthcare framework were
included and analyzed. The individual sections were then submitted to the senior author, who
amalgamated them into a manuscript form and edited them to ensure stylistic consistency and
grammatical accuracy. A draft version of the manuscript was subsequently distributed to each author

for independent and collective review during a final meeting prior to the final submission.

Prehabilitation programs

Establishing a causal relationship between prehabilitation and outcomes presents a significant
challenge due to the absence of consensus regarding the components of an ideal program, resulting
in notable heterogeneity among prehabilitation studies. The complexity and variability within
oncology, especially among GI surgical patient populations, make it clear that a universally
applicable prehabilitation program is impractical. Nevertheless, it is essential to evaluate the effects
of selecting a unimodal versus multimodal prehabilitation program, as well as to explore the
impacts of various exercise programs concerning frequency, intensity, type, duration, and timing?'.
This assessment is crucial for maximizing the potential for a statistically and clinically significant
positive impact on outcomes. While a unimodal program focuses solely on pre-operative exercise, a
multimodal program integrates additional components, such as nutrition and physical therapy, to
supervise and guide exercise progression, case management and/or social work to address social
determinants and establish goals, and nurse involvement for periodic patient check-ins to ensure
adherence to the program and manage any injuries sustained during prehabilitation. Although a
multimodal program like this would address other critical factors influencing patient outcomes, its

implementation would require more resources. Moreover, a pilot study conducted in colorectal



cancer patients demonstrated that a multimodal prehabilitation program could enhance functional
capacity and result in improvements in self-reported physical activity and health-related quality of
life [22].

Nonetheless, it is of note that, in all the studies, patients were required to meet certain criteria for
exercise participation at baseline. In a randomized controlled trial conducted by Moug et al.,
patients were excluded based on their mobility baseline, which hindered their ability to engage in a
walking intervention, or if they already met the recommended government guidelines for weekly
physical activity (assessed using the Scottish Physical Activity Screening Questionnaire) [23]. The
pilot study by Alejo et al. recruited patients with an Eastern Cooperative Oncology Group
performance status of less than 3 but excluded those who were transfusion-dependent or using
psychoactive drugs [24]. Heldens A et al. defined exclusion criteria as having a medical condition
that contradicted exercise or an inability to cooperate with the training and testing process®.
Another pilot study by Loughney et al. [26] enrolled patients with a World Health Organization
performance status of less than 2 and excluded individuals with lower limb dysfunction preventing
cardiopulmonary exercise testing (CPET) or bicycle exercise, or those who underwent non-
standardized neoadjuvant chemoradiotherapy (NACRT) [26]. Singh et al. required participants to
have the baseline ability to walk 400 meters unaided and to obtain medical clearance from their
general practitioner [27]. Similarly, West et al. excluded patients who were unable to perform CPET

or bicycle exercise at baseline [28].

Physical training plan

Patients with gastrointestinal cancers undergoing complex surgical procedures often encounter
significant physical challenges [15]. Suboptimal physical fitness preoperatively increases the risk of
postoperative complications [29]. Therefore, prehabilitation programs aim to optimize patients'
physical and functional status through structured physical activity interventions, enhancing the
prospects for improved recovery and treatment response. Recent research underscores the
significant correlation between better preoperative cardiorespiratory exercise test values, such as
peak VO,, and enhanced postoperative outcomes in cancer surgery patients. For instance, studies
have examined VO:m.x at anaerobic threshold (AT), revealing that lower values are associated with
increased morbidity, mortality, and prolonged hospital stays [30, 31]. Dunne et al. [32], in one of the
pioneering studies on the effectiveness of a prehabilitation program for liver resection, implemented
a 4-week exercise regimen conducted three times weekly. This regimen included a warm-up, thirty
minutes of aerobic cycle training alternating between moderate and vigorous intensity, and a cool

down. By monitoring VOumax at AT as the primary outcome measure, this exercise program resulted



in a significant increase in VOumax, thereby reducing the number of patients classified as high-risk
before surgery [32]. Conversely, Wang et al. employed a 2—4-week program comprising deep
breathing exercises four times daily, along with lower body strengthening exercises and thirty
minutes of aerobic walking activity five times weekly [33]. Focused on assessing the effect on
clinical outcomes, this study found a significantly lower incidence of post-operative complications
and reduced hospital stays in the prehabilitation group. Oversight of the physical activity
component within prehabilitation programs is typically provided by qualified professionals, such as
physical therapists or specialized exercise physiologists. These professionals tailor optimal exercise
regimens, often incorporating strategies like prescribed exercise diaries and participation in
individual or group exercise sessions, including telehealth options [8]. Nonetheless, further
investigation is necessary to determine the optimal type, intensity, and frequency of exercise
interventions across different cancer types. In 2018, the American College of Sports Medicine
(ACSM) multidisciplinary roundtable developed exercise recommendations for cancer survivors
based on randomized clinical trials, which could serve as a robust foundation for the exercise
component of prehabilitation programs [34]. These evidence-based recommendations advocate for
aerobic exercise at 60—80% of maximum heart rate for at least 90 minutes weekly, and resistance
training at 60-80% of one-rep max intensity, performed at least twice weekly with varying
repetitions, frequencies, durations, and lengths based on individual exercise goals and specific
cancer populations.

In the perioperative setting, subjective clinician estimates using the American Society of
Anesthesiologists (ASA)’s Physical Status Classification System or metabolic equivalent of tasks
(METs) often serve as the basis for physical fitness assessment, determining fitness to proceed if the
patient exceeds four METs without symptoms [35]. Nevertheless, significant discordance exists
between clinician-assessed and patient-reported exercise capacity, limiting predictive accuracy [36].
This has led to calls for systematic and objective screening at the contemplation stage for surgery
[37]. Screening procedures are essential but may face challenges due to resource limitations and
may not always be necessary for all patients awaiting surgery. A tiered approach involving universal
screening to identify individuals requiring comprehensive assessment is suggested [38].
Commencing screening close to diagnosis, using concise digital tools for scalability, is advisable.
The screening instrument should possess adequate sensitivity to identify high-risk patients, enabling
referral for specialized evaluation and personalized care direction. While there is controversy
regarding the accuracy of self-reported screening tools, aggregate data from Patient Reported
Outcome Measures (PROMs) have been integrated into routine healthcare practices and

perioperative research for an extended period. In the United Kingdom, these data have been utilized



to evaluate healthcare provider performance within the primary care Quality and Outcomes
Framework (QOF) and in surgical populations through the Patient Reported Outcome Measures
(PROMs) initiative [39, 40]. Objective physiological evaluation should complement self-reported
screening rather than replace it. Individualized assessment necessitates a comprehensive scrutiny of
physical fitness using validated clinical measurement techniques administered by registered
healthcare professionals, ideally directed at patients surpassing prognostically significant screening
thresholds. Cardiopulmonary exercise testing stands out as the established gold-standard for
preoperative risk evaluation, offering a dynamic integrated appraisal of cardiopulmonary,
neuromuscular, metabolic, and musculoskeletal systems [41]. Impaired CPET performance predicts
immediate postoperative complications, enduring morbidity, and mortality risks, while also
revealing undiagnosed pathologies and providing parameters guiding prehabilitation programs. Key
focus areas include oxygen uptake at the anaerobic threshold and ventilatory capacity, which
display the best predictive potential [42]. Alternatively, when the logistical demands or expenses of
preoperative CPET hinder its implementation, results from alternative assessments, such as the six-
minute walk test (6-MWT) and Incremental Shuttle Walk Test (ISWT), correlate with CPET-derived
results and show associations with postoperative outcomes [42, 43]. Although natriuretic peptide, a
biomarker of cardiac dysfunction, modestly correlates with CPET variables [36], its application in
preoperative testing holds promise in predicting postoperative cardiac complications, especially for
patients with concurrent cardiac comorbidities [44].

Future studies could investigate different GI cancer groups with differences in types, frequencies,
durations, and intensities of exercise to evaluate their distinct effects on changes in VOamax at AT,
along with other functional outcome measures such as the 6-minute walk test, TUG test, handgrip

strength, body composition changes, and various patient-reported outcome measures.

Nutritional intervention

Malnutrition represents a global health issue impacting individuals across all age groups, with
particularly grave consequences among vulnerable demographics like GI cancer patients. They
exhibit a range of comorbidities and medical profiles tailored to their specific surgical needs,
presenting symptoms such as dyspepsia, altered bowel habits, and loss of appetite, all of which
heighten the risk of malnutrition [45]. Moreover, surgical oncology patients commonly suffer from
anemia, accompanied by symptoms like appetite loss, weight loss, and cachexia [46]. Indeed,
malnutrition within this cohort can precipitate severe and adverse outcomes, including sarcopenia
and functional decline [47, 48]. Furthermore, malnutrition can compromise the immune system,

rendering cancer patients more susceptible to infections and other negative events, while



diminishing their capacity to withstand adverse events such as surgical stress. Consequently, this
may result in prolonged hospitalization, heightened infection rates, and an elevated risk of
disability, institutionalization, and mortality [49, 50]. Given the significant predisposition to
malnutrition among GI surgical patients due to their underlying health conditions, proactive
preoperative screening for nutritional status, followed by timely interventions, is essential to
improve overall surgical outcomes [51].

Assessment and identification of malnutrition should adhere to established guidelines. The
American Society for Parenteral and Enteral Nutrition (ASPEN), the European Society for Clinical
Nutrition and Metabolism (ESPEN), and the Academy's Oncology Nutrition Evidence Analysis
Library Work Group have endorsed definitions and features of malnutrition that encompass a range
of parameters, rather than relying solely on traditional indicators like weight loss, low body mass
index (BMI), or decreased serum protein levels (e.g., albumin) for identification [52, 53]. However,
serum albumin level is considered an inadequate measure of nutritional status and should not be
utilized in malnutrition assessments for this patient cohort, as it is more indicative of disease
severity and inflammatory status [54].

A recent scoping review investigated prehabilitation interventions for cancer patients, encompassing
all cancer types, with a specific emphasis on nutritional assessment and interventions, revealing a
scarcity and inconsistency of evidence in this domain [55]. Patients diagnosed with GI cancer are
typically advised to follow a balanced high-calorie, high-protein diet before undergoing surgery
[52]. It is important to avoid unnecessary dietary restrictions, especially those that may lead to
inadequate intake of energy, protein, fat, vitamins, or minerals. While there are no specific dietary
patterns known to cure cancer or prevent its recurrence, the focus is on consuming palatable and
well-tolerated foods to ensure sufficient oral intake, particularly in individuals with malnutrition or
at risk of it [52]. In cases where oral nutrition intake is deemed insufficient, oral nutrition
supplements should be considered to enhance the overall adequacy of nutrient intake. To this
address, several studies explored the impact of nutritional interventions on the nutritional status of
patients undergoing GI surgery [56, 57]. Notably, no significant differences were observed in
outcomes before or after surgery among patients undergoing esophageal surgery or liver transplant
[35, 58]. However, both studies were categorized as having “some concerns” in their risk of bias
assessment due to small participant numbers, which limited the power to detect changes in
postoperative outcomes [8]. Conversely, recent studies have shown that a single consultation
session with a dietician can enhance protein intake, underscoring the importance of personalized
guidance regarding protein and energy intake [57]. Furthermore, Deftereos et al. [56] demonstrated

the feasibility and advantages of implementing a personalized perioperative nutrition pathway



across a GI service with patients undergoing three different types of upper GI surgery. Nonetheless,
larger studies of this nature are warranted to facilitate better intervention development for patients
with GI cancers. Within this framework, immunonutrition, which entails providing targeted
nutrients to regulate immune responses, arises as a promising approach to alleviate the heightened
inflammatory response observed in surgical patients [47, 59, 60]. Several prospective randomized
trials have explored the effects of immunonutrition on outcomes post major surgeries,
demonstrating reduced length of stay and a notable decrease in postoperative infectious
complications [61-34]. Recent experimental investigations have provided further insights,
suggesting that the efficacy of immunonutrients is enhanced when administered both pre- and post-
surgery, surpassing the benefits observed with postoperative administration alone [65, 66]. Of
particular interest is the finding that, regardless of patients' initial nutritional status,
immunonutrition's benefits were evident even in well-nourished patients who typically experience a
decline in host defense mechanisms following surgery [65]. In the same way, other studies explored
the effects of short-term immunonutrition interventions on the surgical stress response in GI patients
[67, 68]. Although there was a significant serum response to immunonutrition interventions between
baseline and surgery, the effects on postoperative complications were varied. While two studies
reported significant improvement in infectious complications [68, 69] and one in systemic
inflammatory response syndrome (SIRS) [69], three studies showed an improvement in the severity
of complications [68, 70, 71]. Only one study reported a significant reduction in hospital length of
stay [68]. Despite encouraging preliminary results, further research into immunonutrition in upper
GI surgical populations is necessary to draw definitive conclusions regarding their inclusion in
preoperative interventions. Although nutritional interventions are a fundamental aspect of cancer
prehabilitation guidelines, there remains ample room for additional research in this area, particularly
concerning multimodal interventions for patients undergoing upper GI surgery. A systematic review
and meta-analysis investigating the effects of nutritional prehabilitation, with and without exercise,
in patients undergoing colorectal surgery found a reduction in hospital admission length by two
days [72]. Optimal nutrition and the prevention of weight loss are crucial for patients undergoing
upper GI surgery, as they are linked to improved outcomes [73]. Therefore, they may play a central
role in optimizing other aspects of the prehabilitation pathway, such as exercise.

Given the absence of standardized guidance, there is a need for the development and consensus of a
core outcome set encompassing both short- and long-term outcomes to evaluate nutritional
interventions and their impact on functional capacity across different types of upper GI surgery.
This would enhance opportunities for evidence synthesis to inform the nutritional components of

future multimodal prehabilitation interventions [8].



Psychosocial support

The significance of psychological support and behavior modification within prehabilitation,
alongside exercise and nutrition, is underscored in medical literature [8]. Cancer diagnosis and
subsequent surgery have profound psychological implications, with approximately half of patients
experiencing clinically significant distress across various cancer types [74]. Elevated distress levels
are linked to higher mortality rates and poorer postoperative outcomes, including pain, delayed
wound healing, and extended hospital stays [75]. Depression and anxiety at diagnosis predict lower
quality of life and may impact treatment decisions for up to two years post-surgery [76]. Systematic
reviews demonstrate a consistent association between psychological distress and adverse
postoperative outcomes within the first 30 days [77]. Conversely, positive psychological traits, like
self-efficacy and optimism, correlate with improved recovery, suggesting the potential for
interventions to enhance patient well-being and compliance with treatment [41]. Biologically
plausible mechanisms implicate psychological distress in cancer progression and wound healing
through inflammatory responses, immunological dysregulation, and hormonal imbalance [78, 79].
Individuals with distress may also engage in risky behaviors, such as smoking and poor diet, further
exacerbating health outcomes [80, 81]. Recognizing psychological distress as a vital sign,
international guidelines emphasize its integration into cancer care alongside physiological measures
[82]. Screening tools like the Distress Thermometer enable fast, scalable assessment, triggering
referrals for comprehensive evaluation when distress levels exceed predefined thresholds [83].
Following screening, formal assessment by registered psychological professionals is recommended
using validated tools like the Generalized Anxiety Disorder 7 (GAD-7) and Patient Health
Questionnaire (PHQ-9) for anxiety and depression, respectively [84, 85]. While operational models
for psycho-oncological assessment exist, further research is essential to refine their efficacy and
applicability [86, 87]. From a clinical point of view, despite the paucity of evidence in surgical and
cancer patient populations, preliminary findings suggest potential benefits on postoperative
outcomes, immunologic function, and patient-reported quality of life [88, 89]. Notably, a study
examining psychological intervention for pancreatic surgery patients revealed reduced preoperative
emotional distress and postoperative emotional pain following a one-hour consultation session with
a psychologist [90]. However, the study was considered to have a high risk of bias across various
domains, and no significant effects on post-operative complications or hospital length of stay were
observed. Furthermore, limitations in patient sample sizes may have prevented conclusive

recommendations.



The “Surgery for Frails” innovative approach: objectives and decision-making

Recent research has unequivocally demonstrated that age alone does not predict complications
following elective surgery in older patients; instead, cognitive or functional frailty emerges as the
key risk factor [91]. However, frailty, characterized by physical and cognitive vulnerability and a
reduced ability to withstand stressors, is often misunderstood, overlooked, or conflated with aging
[92]. Consequently, older individuals, particularly among cancer patients, may be less likely to be
referred for surgery despite evidence showing that post-operative recovery is not age-dependent.
Referring physicians and evaluating surgeons should not base surgical decisions solely on
chronological age; rather, decisions should be informed by a comprehensive geriatric assessment
(CGA), considering cognitive, functional, nutritional, socioeconomic, and emotional factors [93].
Surgeons who have recognized the significance of comorbidities and physiological factors beyond
age have consistently achieved positive outcomes. Early multidisciplinary management of older
patients can profoundly impact outcomes, with surgical risk assessments extending beyond age.
Despite compelling evidence in acute medical settings, the surgical community has been slow to
adopt this collaborative care model for cancer patients. Notably, Harari and colleagues pioneered
research on multidisciplinary geriatric involvement in elective surgery for older patients,
demonstrating remarkable improvements in morbidity and mortality [94]. Orthopedic practices, in
particular, have embraced multidisciplinary team (MDT) care and orthogeriatricians, offering strong
evidence in support of this approach [6].

Establishing a standardized preoperative assessment is advisable to identify frailty-related factors
and high-risk patients, involving them in decision-making [6, 7]. Interdisciplinary care protocols
aim to address vulnerabilities, prevent complications, and enhance communication among
healthcare providers, patients, and caregivers [93]. Discussions on treatment and healthcare
objectives are crucial, focusing on patient priorities. Surgery discussions should consider
postoperative function, living arrangements, and caregiver burden. Addressing code status,
advanced directives, and life-sustaining therapy is essential. Patients should review decision-making
processes with surgical team members for confidence in their choices. A comprehensive care plan
must address identified vulnerabilities, discussed in multidisciplinary meetings and shared with
patients, families, and primary care physicians. Standardization of postoperative management is
vital, especially for frail patients, to mitigate risks and ensure consistent treatment [95, 96]. Frailty
tools have high sensitivity but low specificity, limiting clinical reliability [97]. Comprehensive
geriatric assessment is recommended over “short” instruments; assessing various factors like
functional disability, cognition, and nutritional status, along with Handgrip Strength measurement,

should be mandatory pre-surgery tasks. Prior to scheduling surgery, surgeons with a geriatrician co-



management must understand and provide the patient's vulnerability-frailty status. While 90% of
patients may undergo standard care, the remaining 10% identified as frail should undergo additional
risk assessment, participate in shared decision-making informed by risk, engage in prehabilitation,
or consider alternatives to major surgery if it's not in their best interest. This approach could
significantly reduce mortality rates over time and highlights the importance of establishing strong
connections with patients' support systems to facilitate transitional care, ensuring a smooth return
home after rehabilitation. In some instances, restructuring palliative care integration preoperatively
may offer patients a clearer understanding of their upcoming procedure, avoiding postoperative
reactions in the ICU. These criteria serve as the cornerstone of the innovative “Surgery for Frails”
model, guaranteeing thorough and enhanced patient care. Supporting this model is the study by Hall
et al. [98] which assessed the impact of frailty screening on surgical outcomes. Frail patients
underwent administrative review, with perioperative plans adjusted based on multidisciplinary
input. Among 9,153 patients undergoing major, elective, noncardiac surgery, implementing frailty
screening led to a significant reduction in 30-day mortality, from 1.6% to 0.7%. Mortality rates
among frail patients notably decreased from 12.2% to 3.8%. Similar trends were observed at 180
and 365 days post-surgery. Multivariable analysis confirmed improved survival post-frailty score
implementation, irrespective of age, frailty, and predicted mortality. These findings underscore the
potential benefits of preoperative frailty screening and system-level initiatives to enhance surgical

outcomes, emphasizing the need for further research to establish causality definitively.

Current gaps in the literature and future research

Despite advancements in understanding the importance of prehabilitation in improving outcomes
for GI cancer patients undergoing surgery, there are still significant gaps in the current research.
One key gap is the lack of clear guidelines specifically for prehabilitation programs for GI cancer
surgeries [8]. This means that healthcare providers may not have consistent standards to follow
when implementing prehabilitation, which could lead to variations in patient care and outcomes
[99]. Additionally, most research focuses on individual aspects of prehabilitation, like exercise or
nutrition, rather than looks at how different components work together [21, 72]. This limits our
understanding of how comprehensive prehabilitation programs, including nutritional, physical, and
psychosocial support, can impact patient outcomes. Larger studies are needed to fully assess the
effectiveness of these multimodal prehabilitation approaches. Furthermore, the role of nutritional
interventions, such as immunonutrition, in GI cancer prehabilitation is not well explored, and more
research is needed to understand how these interventions work and how they can improve outcomes

for patients [47, 70, 71, 100]. Establishing standardized outcome measures and guidelines is crucial



to advance the field of prehabilitation and ensure that GI cancer patients receive the best possible
care before surgery.

To further enhance prehabilitation programs, additional support service should be considered in
gastrointestinal cancer patients’ protocols. The programs should also analyze drug interaction
consultations, smoking and alcohol cessation programs, oncofertility consultations, and stoma

information for colorectal patients.

Conclusions

In conclusion, this narrative review underscores the crucial role of comprehensive prehabilitation
programs in enhancing the perioperative care of GI cancer patients. Drawing upon insights from
existing literature, it is evident that multidisciplinary preoperative interventions targeting
nutritional, physical, and psychosocial domains hold a significant potential for optimizing surgical
outcomes and improving patient well-being. Our analysis aligns with previous research,
emphasizing the necessity of standardized protocols and interdisciplinary collaboration in
preoperative care pathways. Future investigations should focus on elucidating the synergistic effects
of integrating various intervention modalities and refining prehabilitation protocols to supply the
unique needs of GI cancer patients. Furthermore, exploring novel strategies, such as
immunonutrition as well as frailty, warrants attention for their potential to further enhance
prehabilitation outcomes. By addressing these research gaps and fostering interdisciplinary
partnerships, we can advance the field of prehabilitation and pave the way for improved

perioperative care and outcomes in GI cancer surgery.
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