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Abstract
Enhanced Recovery After Surgery (ERAS) has been implemented in gastroin-
testinal surgery for over two decades, with particularly extensive application in
colorectal surgery. Multiple ERAS guidelines for gastrointestinal surgery have
been published, and in recent years, these guidelines have undergone several re-
visions and updates both domestically and internationally, contributing to fur-
ther standardization of perioperative management in gastrointestinal surgery.
Clinical nutrition constitutes an essential and integral component of ERAS,
encompassing preoperative nutritional assessment, prehabilitation via oral nu-
tritional supplementation, early postoperative enteral nutrition, and other el-
ements, which have garnered increasing attention and emphasis in guideline
updates. This article provides a focused interpretation of the clinical nutrition
sections in the latest updated ERAS guidelines from both domestic and inter-
national sources.
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Abstract

Enhanced Recovery After Surgery (ERAS) has been implemented in gastroin-
testinal (GI) surgery for more than 20 years, particularly gaining widespread
application in colorectal surgery. Multiple ERAS guidelines for GI surgery have
been published, and these guidelines have undergone several revisions and up-
dates in China and abroad in recent years. Clinical nutrition, which includes
preoperative nutritional risk assessment, prehabilitation such as oral nutritional
supplementation (ONS), and early postoperative enteral nutrition, constitutes
an indispensable and important component of ERAS and has received increasing
attention in guideline updates. This article focuses on interpreting the clinical
nutrition components of the latest updated ERAS guidelines for GI surgery.

Keywords: enhanced recovery after surgery; nutritional risk; guideline inter-
pretation; early enteral nutrition; prehabilitation

1. Guideline Development and Evidence Evaluation

ERAS guidelines are developed and published by professional academic soci-
eties through multinational or multicenter collaboration, incorporating the lat-
est high-quality research evidence and based on evidence-based medicine prin-
ciples. Expert committees primarily utilize the“Grading of Recommendations,
Assessment, Development and Evaluation”(GRADE) system to evaluate evi-
dence quality and recommendation strength. Recommendation strength is cat-
egorized as either strong or weak (conditional). A strong recommendation indi-
cates certainty that the clinical decision or intervention’s benefits outweigh its
harms or that there are no adverse effects. A weak recommendation indicates
uncertainty about whether benefits outweigh harms. Evidence quality is graded
as high, moderate, low, or very low.

2. Basic Components of Gastrointestinal ERAS

The ERAS pathway represents a complete treatment process involving mul-
tidisciplinary surgical teams, encompassing preoperative, intraoperative, and
postoperative hospital care, as well as post-discharge follow-up and treatment
outcome evaluation. Interventions to address preoperative factors that may af-
fect postoperative recovery are termed“prehabilitation,”which includes lifestyle
interventions, smoking and alcohol cessation counseling, dietary guidance, and
psychological support. Evidence quality is low, but strong recommendations are
made for preoperative prehabilitation. Post-discharge follow-up and outcome as-
sessment are equally important and may help improve clinical outcomes.

**** Core Components and Content of Gastrointestinal ERAS

Key measures include: no routine mechanical bowel preparation (to reduce de-
hydration); preoperative fasting of solid foods for 6 hours and clear liquids
for 2-3 hours; preoperative carbohydrate loading (400ml) 30-60 minutes before
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anesthesia; prophylactic antibiotics; multimodal analgesia with general anesthe-
sia or combined epidural block; anesthesia depth monitoring; active warming
measures (heated mattresses, warmed fluids); minimally invasive GI surgery; re-
strictive fluid therapy; no routine nasogastric tubes (if required, remove within
24 hours); avoidance or minimization of abdominal drains; urinary catheter re-
moval within 1-2 days postoperatively; multimodal prevention of postoperative
nausea and vomiting; early oral intake; early mobilization with daily activity
plans; and post-discharge follow-up.

3. Preoperative Nutritional Issues in Gastrointestinal ERAS

3.1 Nutritional Risk Assessment For patients undergoing GI surgery, the
prevalence of nutritional risk or malnutrition ranges from 46% to 62.7%. Rou-
tine preoperative nutritional risk screening is recommended. The screening pro-
cess involves two steps: first, screening for reduced food intake in the past week,
weight loss over the past 3 months, BMI < 20.5 kg/m², or planned major surgery;
if any item is positive, further assessment using the NRS 2002 scoring system is
performed. The NRS 2002 evaluates disease severity, nutritional status, and age,
with scores �3 indicating nutritional risk requiring intervention planning. Pre-
operative nutritional risk increases postoperative complications and mortality,
hindering enhanced recovery.

3.2 Preoperative Nutritional Intervention For patients with nutritional
risk or diagnosed malnutrition, preoperative nutritional support is recommended.
Nutritional support should be initiated when: (1) oral intake is insufficient for
>7 days, (2) energy intake is <60% of requirements, or (3) severe malnutrition
is present. Enteral nutrition (EN) is the preferred route, with oral nutritional
supplements (ONS) as first choice unless contraindicated by gastrointestinal
obstruction, severe intestinal bleeding, or intestinal paralysis. Parenteral nu-
trition (PN) is indicated when EN cannot meet energy demands. The goal is
to improve metabolism and protein status, enhancing surgical tolerance and
potentially reducing complications and mortality. However, current evidence
shows perioperative nutritional support lacks definitive correlation with clini-
cal outcomes, with benefits only clearly demonstrated in severely malnourished
patients.

The ESPEN consensus defines malnutrition as meeting any of: (1) BMI < 18.5
kg/m² with weight loss >10%, (2) BMI < 20 kg/m² with weight loss >5% in
patients <70 years, or (3) BMI < 22 kg/m² with weight loss >5% in patients �70
years. Energy targets are 30 kcal/(kg・d) (1 kcal = 4.2 kJ), with protein targets
of 1.5-2.0 g/(kg・d). For preoperative nutritional support, 1-2 weeks of therapy
is recommended for severely malnourished patients, with surgery postponed if
possible. Reassessment using NRS 2002 is advised weekly.

3.3 Preoperative Fasting and Oral Carbohydrates Traditional preop-
erative fasting protocols required 12 hours of solid food and 6 hours of clear
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liquid restriction, causing dehydration, insulin resistance, and patient discom-
fort. Current evidence supports reduced fasting times: 6 hours for solids and
2-3 hours for clear liquids. For patients without gastrointestinal motility dis-
orders or obstruction, oral carbohydrate beverages (250-400ml) administered
60-90 minutes before anesthesia reduce postoperative insulin resistance, thirst,
and anxiety without increasing aspiration risk. This approach is not recom-
mended for patients with gastroesophageal reflux, obesity, diabetes, or previous
GI surgery.

4. Postoperative Early Enteral Nutrition or Oral Feeding

Early oral intake or enteral nutrition after GI surgery reduces postoperative
infection rates and hospital length of stay without increasing anastomotic leak
risk. While some concerns exist regarding postoperative nausea, vomiting, and
intestinal distension, multimodal protocols for preventing postoperative ileus
complement early feeding. Early oral intake promotes intestinal motility, main-
tains mucosal barrier function, prevents microbial dysbiosis, and improves post-
operative anxiety.

Traditional protocols delayed oral nutrition for 4-5 days post-gastrectomy, but
studies show feeding on postoperative day 1 does not increase complications or
mortality and promotes GI motility recovery. For colorectal surgery, oral intake
can begin on postoperative day 1. For total gastrectomy, selective intraopera-
tive placement of nasojejunal tubes or jejunostomy may facilitate postoperative
nutrition. Protein and energy supplementation should continue postoperatively,
with ONS recommended when oral intake is insufficient, transitioning from ele-
mental to whole protein formulas. Post-discharge nutritional support should be
continued for high-risk patients.

5. Summary

All ERAS interventions aim to minimize surgical stress, maintain physiological
homeostasis, and promote rapid recovery. In GI surgery patients with high nu-
tritional risk, nutrition represents an indispensable component of ERAS—from
preoperative assessment and timely prehabilitation to early postoperative en-
teral nutrition—helping maintain gut barrier function, restore intestinal motil-
ity, reduce infection rates, shorten hospital stays, and alleviate postoperative
anxiety.
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