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Abstract: The perioperative period for surgical patients is critical in determining their 

postoperative recovery and the occurrence of complications. Nutritional support plays an 

essential role during this stage, as appropriate nutritional interventions not only improve 

postoperative recovery but also reduce the incidence of complications. This study aims to 

explore the optimization strategies for perioperative nutritional support in surgical patients 

and evaluate their effectiveness. Through a review of relevant literature and analysis of 

actual cases, the pros and cons of different nutritional support schemes are clarified, and 

optimization measures are proposed. Combined with clinical outcome evaluations, this 

provides a scientific basis for the perioperative management of surgical patients. 

1. Introduction 

Surgical procedures are invasive operations that significantly affect a patient's bodily functions 

and metabolism, especially during the perioperative period when metabolic demands increase 

considerably. Nutritional status directly influences postoperative recovery. Malnutrition can delay 

wound healing, increase the risk of postoperative infections, and lead to other complications, while 

excessive nutritional support may cause metabolic imbalances and even worsen the patient's 

condition. Therefore, optimizing perioperative nutritional support strategies is critical. In recent 

years, with advances in medical science and technology, clinical nutritional support has been widely 

applied. However, how to design personalized nutritional plans tailored to the specific conditions of 

different patients still requires further investigation. This study, based on existing research and 

clinical practice, analyzes and evaluates perioperative nutritional support strategies for surgical 

patients, aiming to provide references for clinical nutritional management. 

2. The Role of Perioperative Nutritional Support 

Perioperative nutritional support plays a crucial role in patients' recovery. The trauma of surgery 

increases energy consumption, while postoperative patients often experience reduced eating 

capacity, especially those who have undergone gastrointestinal surgeries, making postoperative 

malnutrition a common issue. 
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2.1 Promoting Wound Healing 

In surgical procedures, wound healing is a complex physiological process involving 

inflammation, tissue regeneration, cell proliferation, and collagen synthesis, all of which depend on 

adequate nutrient supply, particularly protein, vitamins, and minerals. During wound healing, large 

amounts of protein are required to repair damaged tissues, and collagen synthesis is directly related 

to wound strength and healing speed. Malnourished patients often experience delayed wound 

healing due to insufficient protein intake, which reduces collagen production. Vitamins and 

minerals are also essential for wound healing. For example, vitamin C is involved in collagen 

synthesis, vitamin A promotes epidermal cell growth, and zinc contributes to nucleic acid 

metabolism and protein synthesis. Through appropriate perioperative nutritional support, an 

adequate supply of these nutrients can be ensured, promoting faster wound healing.[1] 

2.2 Reducing Postoperative Complications 

Surgical trauma significantly impacts the body’s functions and immune system, particularly in 

the postoperative period when immune defenses are weakened, making patients more susceptible to 

infections and other complications. Malnourished patients are especially vulnerable, as they lack 

sufficient nutritional reserves to support immune responses, tissue repair, and infection resistance. 

Surgery has a pronounced effect on metabolism, with patients often experiencing stress responses 

and metabolic imbalances, especially in the early postoperative period. During this time, the body's 

energy and nutrient demands increase substantially. Perioperative nutritional support helps patients 

quickly restore metabolic balance, reducing complications such as multi-organ failure and 

postoperative fatigue syndrome. Nutritional support also protects essential organ functions, 

preventing liver and kidney damage caused by malnutrition and reducing the incidence of 

postoperative cardiopulmonary dysfunction. 

In surgical procedures, particularly gastrointestinal surgeries, damage to the intestinal barrier can 

allow bacteria and toxins to enter the bloodstream, leading to systemic inflammatory responses and 

severe complications such as sepsis. Nutritional support, especially enteral nutrition, maintains the 

integrity and normal function of the intestinal mucosa, effectively preventing bacterial translocation 

and enterogenic infections, thereby reducing the occurrence of sepsis and multi-organ dysfunction 

syndrome. Furthermore, certain special components in nutritional support, such as omega-3 fatty 

acids and glutamine, have been shown to play a positive role in regulating inflammatory responses 

and improving immune function, further lowering the risk of postoperative complications. 

2.3 Enhancing Postoperative Recovery Speed 

The core function of perioperative nutritional support is to provide the necessary energy and 

nutrients for the body, helping patients restore physiological functions more rapidly after surgery. 

The stress response induced by surgical trauma significantly increases the body’s need for energy, 

proteins, vitamins, and micronutrients, which are crucial for tissue repair, immune recovery, and 

metabolic regulation during postoperative recovery. Adequate nutritional reserves are required to 

repair surgical tissue damage, promote cell regeneration, and accelerate wound healing. Proper 

perioperative nutritional support allows patients to recover these key physiological functions faster 

after surgery. 

3. Types and Selection of Nutritional Support 

The types and selection of nutritional support are crucial in clinical treatment, particularly in the 
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perioperative period, where appropriate nutritional support can effectively promote patient recovery. 

Nutritional support is generally divided into two main categories: enteral nutrition and parenteral 

nutrition. Enteral nutrition is delivered through the gastrointestinal tract and is suitable for patients 

with functional gastrointestinal systems. It is considered the preferred method because it not only 

provides nutrition effectively but also maintains normal gastrointestinal function, reducing the risk 

of complications. Parenteral nutrition, on the other hand, is delivered via intravenous injection and 

is used for patients with limited gastrointestinal function or those who cannot tolerate enteral 

nutrition. Although parenteral nutrition bypasses the gastrointestinal tract and directly provides 

energy and essential nutrients, its long-term use may lead to complications such as infections and 

metabolic disorders.[2] 

When selecting the type of nutritional support, a comprehensive assessment of the patient’s 

gastrointestinal function, type of illness, nutritional status, and postoperative recovery process is 

necessary. For patients with normal or partially functional gastrointestinal systems, early enteral 

nutrition can promote mucosal healing, reduce the risk of infection, and help maintain immune 

function. Patients who cannot intake sufficient nutrition orally or through the gastrointestinal tract, 

particularly those undergoing gastrointestinal surgery or in critical condition, may require short- or 

long-term parenteral nutrition support. 

4. Optimization Strategies for Perioperative Nutritional Support in Surgical Patients 

4.1 Personalized Nutritional Assessment 

Personalized nutritional assessment is a core component of optimizing perioperative nutritional 

support. It aims to develop the most suitable nutritional support plan based on each patient’s unique 

physiological status, medical condition, and type of surgery. Significant differences in preoperative 

nutritional status and body reserves exist among patients, and the impact of surgery on the body 

also varies. Therefore, a standardized nutritional support plan may not meet the needs of all patients. 

Personalized nutritional assessment provides a comprehensive understanding of the patient’s 

nutritional status, metabolic needs, and the potential metabolic burden caused by surgery, providing 

a scientific basis for nutritional intervention. 

In personalized assessment, doctors need to systematically collect and analyze various 

nutrition-related indicators of the patient, including weight, body mass index (BMI), muscle mass, 

serum albumin, prealbumin, and levels of micronutrients. These indicators reflect the patient’s 

overall nutritional status and postoperative metabolic capacity, helping clinicians identify the risk of 

malnutrition or metabolic abnormalities. For example, low serum albumin levels often indicate 

malnutrition, and such patients are more prone to postoperative complications and slower recovery. 

Thus, personalized assessment can identify high-risk patients in advance, allowing clinicians to 

provide more proactive nutritional interventions before and after surgery to improve prognosis. 

Different diseases and surgical procedures have varying nutritional support needs. For example, 

gastrointestinal surgery patients may be unable to obtain sufficient nutrition through normal eating 

postoperatively, requiring special attention to their gastrointestinal function and nutritional 

absorption capacity during assessment. Cardiopulmonary surgery patients may face greater 

metabolic stress postoperatively, leading to significantly increased energy demands. Through 

personalized assessment, the specific metabolic impact of surgery on the patient can be anticipated, 

allowing for targeted nutritional support strategies to be designed that meet the needs of 

postoperative recovery. The patient’s nutritional needs may change during postoperative 

recovery—for example, requiring more energy and protein support initially, with needs decreasing 

as recovery progresses. Therefore, personalized assessment should dynamically adjust based on the 

patient’s signs, laboratory indicators, and recovery rate, ensuring that nutritional support 
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continuously matches the patient’s actual needs. This flexible evaluation and adjustment mechanism 

helps prevent both over- and under-nutrition, ensuring the best postoperative recovery outcomes.[3] 

4.2 Early Nutritional Support 

The primary role of early nutritional support is to provide adequate nutrition as soon as possible, 

promoting postoperative recovery and reducing the occurrence of complications. After surgery, 

patients often face significantly increased energy metabolism and immense demands for tissue 

repair. Traditional nutritional support is often delayed due to postoperative fasting or 

gastrointestinal dysfunction, which can rapidly deplete the patient’s nutritional reserves, lower 

immune function, and increase muscle wasting, thereby impairing recovery. Early nutritional 

support alleviates postoperative stress, enhances metabolic and immune function, and promotes 

quicker recovery of bodily functions by providing nutrition early. 

Early nutritional support offers the advantage of being initiated within 24 to 48 hours after 

surgery, with enteral nutrition being the preferred method. Enteral nutrition maximizes the use of 

the patient’s digestive system, maintains the integrity of the gastrointestinal mucosa, and reduces 

the risk of bacterial translocation, thus preventing infections and gastrointestinal complications. 

Postoperative fasting often leads to a rapid decline in gastrointestinal function, but early nutritional 

intervention can stimulate peristalsis, enhance mucosal barrier function, and prevent intestinal 

atrophy. This is particularly important for gastrointestinal surgery patients, as maintaining 

gastrointestinal function not only ensures nutrient absorption but also effectively reduces the risk of 

postoperative leakage and infection. The trauma repair and immune response after surgery require 

substantial nutritional support, particularly proteins and amino acids. Early nutritional intervention 

promptly meets these needs, preventing issues such as delayed wound healing or decreased 

immunity due to malnutrition. Research has shown that patients receiving early nutritional support 

experience fewer complications, such as infections and abscesses, and have significantly shorter 

hospital stays, improving their quality of life and reducing healthcare resource burdens. 

4.3 Rational Selection of Nutritional Pathways 

In surgical patients, metabolic stress, decreased immune function, and increased nutritional 

consumption during the perioperative period often lead to postoperative complications and 

significantly affect recovery. Therefore, timely and appropriate nutritional support is critical for 

promoting recovery and reducing complications. Based on the patient’s condition, especially their 

gastrointestinal function, the choice of nutritional pathway should be comprehensively evaluated, 

considering various factors. For patients with intact or partially functional gastrointestinal systems, 

enteral nutrition should be prioritized as it provides necessary energy and nutrients while 

maintaining and promoting gastrointestinal mucosal integrity. This reduces the risk of bacterial 

translocation and lowers the incidence of postoperative infections. For patients with severe 

gastrointestinal dysfunction or intolerance to enteral nutrition, parenteral nutrition becomes a 

necessary alternative, supplying nutrients directly via intravenous methods without relying on the 

gastrointestinal tract. While parenteral nutrition is indispensable in certain situations, its long-term 

use may result in infection risks and metabolic disorders, and is thus generally considered only 

when enteral nutrition cannot meet the patient’s needs. 

The optimal strategy is to gradually transition to enteral nutrition whenever possible to achieve 

more physiological nutritional support. A combination of enteral and parenteral nutrition is also a 

common optimization approach, especially during the partial recovery of gastrointestinal function. 

Combining the two allows for a balanced energy supply and gastrointestinal protection, 

progressively improving the patient's nutritional status and postoperative recovery. Therefore, the 
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rational selection of nutritional pathways requires consideration of the patient’s current condition 

and a dynamic evaluation of their postoperative recovery, allowing for flexible adjustments in the 

nutritional support plan to ensure optimal clinical outcomes. 

4.4 Dynamic Adjustment of Nutritional Plans 

Since patients’ metabolic demands change during different stages of postoperative recovery, 

fixed nutritional support plans often fail to continuously meet their needs. In the initial 

postoperative phase, metabolic levels rise significantly, and the body’s demands for energy, protein, 

and micronutrients increase accordingly. Therefore, early postoperative nutritional support should 

focus on providing high-energy and high-protein intake to promote tissue repair and immune 

function recovery. As the patient gradually moves out of the acute stress phase, metabolic demands 

decrease, and continuing excessive nutritional support may impose a metabolic burden, potentially 

leading to complications. Thus, nutritional plans need to be adjusted based on the patient’s specific 

situation, gradually reducing the intensity of nutritional intake while ensuring the maintenance of 

necessary physical strength and immune capacity. 

Postoperative complications such as infections or organ failure may also impact the patient’s 

metabolic demands, requiring the nutritional support plan to be adjusted accordingly. For instance, 

patients with severe infections may require additional immunomodulatory nutrients to enhance 

resistance, while those with liver or kidney damage may need adjustments in protein and other 

nutrients that impose a metabolic burden. This dynamic adjustment strategy improves the precision 

of nutritional support, preventing over- or under-nutrition, reducing the occurrence of postoperative 

complications, and promoting faster, more comprehensive recovery.[4] 

5. Evaluation of Outcomes 

Evaluating the effectiveness of perioperative nutritional support is crucial to ensuring that the 

nutritional intervention strategy truly improves patient prognosis. This evaluation process should 

not be limited to simple monitoring of weight changes or nutrient intake but should also include 

multidimensional clinical indicators and functional recovery to comprehensively reflect the patient's 

recovery status during the perioperative period. 

First, one of the core evaluation criteria for the effectiveness of nutritional support is the speed 

and quality of wound healing. Postoperative wound healing not only reflects whether nutritional 

support has met the body's needs for tissue repair but is also closely related to protein metabolism, 

collagen synthesis, and immune system recovery. If the nutritional support is adequate, the patient's 

wound healing is usually faster with fewer complications, serving as a direct indicator of the 

effectiveness of nutritional support. 

Second, the evaluation of perioperative nutritional support outcomes should focus on the 

incidence of complications. Effective nutritional support can significantly reduce the occurrence of 

postoperative complications, such as infections, pneumonia, and sepsis. Monitoring postoperative 

infection markers, such as C-reactive protein (CRP) and white blood cell count, can help determine 

whether the nutritional support has enhanced immune function and reduced inflammatory responses. 

Additionally, the length of hospital stay and readmission rates can serve as indirect measures of the 

effectiveness of nutritional support. If the patient recovers smoothly with fewer complications, 

hospital stays are typically shorter, and readmission rates are lower, reflecting the positive impact of 

nutritional support on overall postoperative recovery.[5] 

In evaluating the effectiveness of nutritional support, particular attention should also be given to 

the patient's functional recovery. Postoperative muscle mass, physical recovery speed, and the 

ability to resume daily activities are direct reflections of the effectiveness of nutritional support. The 
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nutritional needs postoperatively increase, especially with a significant rise in protein and energy 

consumption. Adequate nutritional support can effectively prevent muscle wasting, thus 

accelerating the rate of functional recovery. By measuring the patient's postoperative muscle mass, 

grip strength, and walking ability, it is possible to assess whether nutritional support has aided in the 

rapid recovery of strength and independent mobility, which is crucial for long-term rehabilitation. 

6. Conclusion  

Perioperative nutritional support is a key factor influencing the prognosis and postoperative 

recovery of surgical patients. Through proper nutritional assessment, early nutritional support, and 

personalized plan design, postoperative complications can be effectively reduced, and recovery can 

be promoted. The optimization strategies proposed in this study not only demonstrate favorable 

clinical outcomes but also provide a reference for the future management of surgical patients. 

Future research should further explore optimization methods for nutritional support strategies to 

provide more comprehensive nutritional support for patients undergoing different types of surgery. 
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