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Purpose: Enteral nutrition tolerance studies are mainly focused on critical care, while perioperative nursing research for cancer
patients is relatively scattered. This study aims to develop an evidence-based management protocol for promoting tolerance to
perioperative enteral nutrition (tube feeding) for cancer patients in general surgical wards, to provide a practical reference for nursing
staff.

Methods: The study used evidence-based methods. Domestic and international databases were searched for articles on perioperative
enteral nutrition (tube feeding) in surgical oncology patients. An initial draft of a generalizable management protocol for enteral
nutrition tolerance was formulated through evidence synthesis and research team discussion. Two rounds of Delphi consultation were
subsequently conducted with experts in enteral nutrition.

Results: A management protocol for perioperative enteral nutrition tolerance in surgical oncology patients was established. The
protocol comprised 5 first-level, 12 second-level, and 28 third-level indicators. The expert authority coefficients (Cr) for the two
Delphi rounds were 0.857 and 0.880, respectively. The Kendall’s concordance coefficients (W) were 0.215 and 0.257 (both P<0.05),
indicating significant consensus.

Conclusion: The management protocol for tube-fed enteral nutrition tolerance in perioperative surgical oncology patients showed
strong expert consensus and high authority indices. The protocol provides a robust evidence-based foundation for the management of
enteral nutrition tolerance in this patient population.
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Introduction
The prevalence of malnutrition among surgical patients is estimated to be between 20 and 60%." A significant proportion
of patients with gastrointestinal cancer present with preoperative nutritional risk, and 50-80% are malnourished.”
Malnutrition is associated with suboptimal treatment outcomes and adverse clinical consequences (including infections
and mortality),> and represents an independent risk factor for various postoperative complications in patients with
cancer.*> Advancements in Enhanced Recovery After Surgery (ERAS) protocols and nutritional therapy have led to
increased attention on early perioperative enteral nutrition (EN) for oncology patients. However, feeding intolerance (FI)
remains a frequent complication associated with EN administration, often occurring during the initial feeding phase and
being particularly pronounced in tube-fed patients.

Current literature on EN tolerance has focused predominantly on the critical care setting. In 2016, the American
Society for Parenteral and Enteral Nutrition (ASPEN) recommended daily assessment of EN tolerance in critically ill
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patients.® However, many assessment strategies are unsuited for perioperative patients in general wards, Critically ill
patients often have conditions such as endotracheal intubation, high aspiration risk, and inability to express themselves.
Healthcare professionals must utilize monitoring devices for precise assessments, such as using ultrasound equipment for
gastric residual volume(GRV) monitoring and intra-abdominal pressure measurement,”® to avoid high incidences of
aspiration, elevated GRYV, increased intra-abdominal pressure, and diarrhea. However, in surgical wards, perioperative
tumor patients generally have stabilized conditions, the goal of enteral nutrition here is to meet their perioperative
metabolic needs, reduce stress on the digestive system, promote rapid recovery and discharge.®’ Patients are conscious,
able to express discomfort such as abdominal pain, bloating, choking, or diarrhea, and nurse-patient communication is
better than in the ICU. Additionally, surgical wards typically lack ultrasound equipment, and nursing staff have not
received systematic training for its use. Therefore, based on these considerations, we need to develop a specialized and
standardized enteral nutrition protocol for perioperative cancer patients.

Nurses are the primary executors and observers of EN delivery. Currently, there is no standardized protocol for
proactive assessment, judgment, and intervention regarding EN tolerance in surgical wards, and nurses often rely on
experience. Compounding this issue is the implementation of “hospital-wide unified bed management systems” in many
Chinese hospitals. This aims to enhance operational efficiency, enabling rapid turnover in surgical wards. However, Some
departments (such as orthopedics), due to their specialty characteristics, have historically had limited experience in tube
feeding for enteral nutrition and insufficient training in nutritional support, making it difficult to manage feeding
tolerance. This poses significant challenges when admitting patients across specialties. Therefore, the surgical nursing
system requires a universal and homogeneous enteral nutrition tolerance management protocol to guide clinical practice.

To address this gap, the study used an evidence-based approach combined with the Delphi method. Published studies
on perioperative EN in surgical oncology patients were systematically analyzed and the evidence synthesized, leading to
the identification and refinement of key nursing interventions for managing EN tolerance. Subsequent application of the
Delphi consensus technique resulted in the development of a management protocol for EN tolerance specifically designed
for use by nursing staff in surgical wards. This protocol aims to provide systematic, evidence-based guidance for nurses
across various wards, ultimately seeking to improve EN tolerance in perioperative surgical patients and hasten patient
recovery.

Methods

Establishment of the Evidence-Based Research Team

The team responsible for searching the literature comprised four members: one head nurse (master’s degree, trained in
evidence-based practice), one master’s degree candidate (trained in evidence-based practice), and two staff nurses (with
bachelor’s degrees, who had received evidence-based training). This team was responsible for the retrieval and appraisal
of suitable publications, development of the expert consultation questionnaire, and the collation and analysis of the expert
feedback. Additionally, a seven-member appraisal panel was formed, comprising two clinicians (PhD, Associate Chief
Physicians), one dietitian (master’s degree, Attending Physician), two head nurses (one Deputy Chief Nurse and one
Nurse-in-Charge), and two staff nurses (both Nurses-in-Charge, and certified Clinical Nutrition Specialty Nurses). This
panel was responsible for refining the expert consultation questionnaire.

Evidence-Based Research Process

Evidence Retrieval

The “6S” evidence pyramid model was used to guide searches of relevant guideline repositories,'® published in either Chinese
or English, as well as professional society websites, and the UpToDate clinical decision support resource. The databases
searched included the Joanna Briggs Institute (JBI) Evidence-Based Practice Database, the Cochrane Library, DynaMed
(evidence-based clinical decision support), the Registered Nurses’ Association of Ontario (RNAO) Guidelines, WHO
Guidelines, the National Guideline Clearinghouse (NGC), Web of Science, PubMed, CNKI, Wanfang, VIP, and the
Chinese Biomedical Literature Database (CBM). A combination of Medical Subject Headings (MeSH) and free-text terms
was used. The references of the identified articles were also searched manually. Search strategy: (“neoplasm*” OR “tumor”
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OR “cancer””) AND (“enteral nutrition” OR “nutrition therapy” OR “nutritional support” OR “artificial feeding” OR “enteral
feeding” OR “force feeding®” OR “tube feeding” OR “gastric feeding tube*””) AND (“feeding intolerance” OR “feeding
tolerance”). The search period covered the interval between database inception to December 10, 2023.

Inclusion and Exclusion Criteria
The evidence-based question was formulated using the PIPOST framework:''

P (Population): Surgical oncology patients receiving tube-fed EN support during the perioperative period.

I (Intervention): Evidence related to improving tube-fed EN tolerance in oncology patients.

P (Professionals): Nursing staff, physicians, and dietitians, among others.

O (Outcomes): Nutritional status, EN tolerance.

S (Setting): Surgical wards.

T (Type of evidence): Guidelines, systematic reviews, evidence summaries, expert consensus statements, randomized
controlled trials (RCTs).

Inclusion Criteria: Studies involving adult oncology patients in the perioperative period, interventions related to
assessment of EN tolerance and nursing management; evidence types including clinical practice guidelines, evidence
summaries, expert consensus statements, systematic reviews, and RCTs; publications in Chinese or English.

Exclusion Criteria: Studies involving ICU patients; Studies not involving tube-fed EN; Duplicate publications or
translations; Low-quality studies; No available full text.

Evidence Quality Appraisal
Two members of the research team, systematically trained in evidence-based nursing, independently appraised the quality
of the included publications. The appraisal methods were selected based on the Johns Hopkins evidence level and quality
guide and the JBI methodology (2016), utilizing specific critical appraisal tools appropriate to the evidence type:

Guidelines: AGREE II instrument.'?

RCTs, systematic reviews, expert consensus: Corresponding JBI critical appraisal tools."?

Evidence summaries: Evidence from the original sources cited in the summaries was retrieved and appraised using
the relevant tool based on the appropriate study design.

Following this process, 19 articles were ultimately included: 6 guidelines/expert consensus statements,”'*'% 2 sys-

tematic reviews,'>*° 1 evidence summary,?' and 10 original research studies.”* "

Evidence Synthesis, Grading, and Determination of Recommendation Strength

Two graduate student members of the research team independently extracted the evidence. The extracted evidence was
graded using the JBI Evidence-Based Practice Center (2014) evidence level system.” Discrepancies in grading were
resolved by consultation with a senior researcher from the appraisal panel to reach a consensus. Evidence levels were
assigned from Level 1 (highest) to Level 5 (lowest). Based on the JBI (2014) system, the recommendation strength for
each piece of evidence was categorized as Grade A (strong recommendation) or Grade B (weak recommendation).

Development of the Draft Tolerance Management Protocol
To enhance clinical relevance, the research team conducted group discussions. Drawing upon established clinical nursing

>4 a tolerance management framework was

workflows and the steps involved in nutritional diagnosis and therapy,
constructed. This process resulted in an initial draft protocol comprising 5 first-level (nursing workflows), 11 second-
level (main work contents), and 31 third-level indicators (specific implementation contents), the detailed breakdown is

provided in Table 1.

Delphi Expert Consultation

Selection of Delphi Consultation Experts

The inclusion criteria for consultation experts were as follows: (1) Engagement in EN-related work in surgical wards or
nutrition departments for >10 years; (2) Holding an associate senior or higher clinical medical or nursing technical title;
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Table | Nursing Management Program for Promoting Tolerance of Enteral Nutrition in Tube-Fed Perioperative Cancer Patients

(Draft)

Primary Indicator

Secondary Indicator

Tertiary Indicator

I. Enteral Nutrition
Assessment

1.1 Clinical Assessment

Assess primary disease status, gastrointestinal function, aspiration risk, medications, physiological
contraindications, and hemodynamic stability before initiating EN.

1.2 Nutritional Risk
Assessment

Assess patient’s nutritional risk using the Nutritional Risk Screening 2002 (NRS 2002) scale.

1.3 Nutrition Timing and
Requirements

1.3.1 Provide oral nutritional supplements to malnourished oncology patients prior to major abdominal
surgery.

1.3.2 Initiate EN within 24 hours postoperatively for patients unable to resume adequate oral intake (<50% of
needs) lasting >7 days.

1.3.3 Recommended total energy intake is approximately 25-30 kcal/(kg d).

2. Safety Nursing Measures

2.1 Basic Requirements

2.1.1 Equipment Preparation: Ensure nutritional pump, warming device, and nutrition formula are ready and
functional.

2.1.2 Nurse Preparation: Verify medical orders, prepare all items, maintain aseptic technique, prepare formula
immediately before use, and communicate the importance of enteral nutrition and tube care to the patient or
family.

2.1.3 Prepared enteral nutrition formula should not be stored at room temperature for more than 4 hours. If
storage exceeds 4 hours, refrigerate. Discard any unused formula after 24 hours. Ready-to-use formulas
should be stored according to product instructions.

2.1.4 Use dedicated EN administration sets and medication labels. Hang separately to distinguish from
intravenous therapy.

2.1.5 Secure and maintain feeding tubes per protocol; record insertion depth, flushing, and clamping.

2.1.6 Replace nutrition bags, feeding tubes, and formula containers every 24 hours.

2.2 Quality Control

2.2.1 Establish a multidisciplinary nutritional support team and adopt a process-oriented management
approach.

2.2.2 Establish EN-sensitive indicators for quality control throughout the process.

3. Nursing Measures to

Improve Tolerance

3.1 Infusion Care

3.1.1 The osmolality of the nutrition formula is recommended to be <330 mOsm/L. For patients with

advanced gastrointestinal tumors, short-peptide-based EN suspensions are preferred.

3.1.2 Select the appropriate feeding route based on the surgical procedure and duration of nutrition. Post-
pyloric feeding is recommended for patients with feeding intolerance or high aspiration risk.

3.1.3 Perform gastric residual volume measurements regularly.

3.1.4 Use an EN pump for continuous infusion. Start at a low rate, generally 20-50 mL/h, for post-pancreatic
surgery, start at 10-20 mL/h. Gradually increase based on tolerance, max rate <150 mL/h.

3.1.5 For intermittent bolus feeding, increase the enteral nutrition volume incrementally. Start with an initial
volume of 100 mL, then gradually increase by 25 mL every 2-3 hours.

3.1.6 Use a dedicated EN pump warmer to maintain formula temperature at 37-40°C.

3.2 Positioning Care

3.2.1 When feasible postoperatively, position patients with head elevated 30°-45°. Maintain semi-upright

position for 30-60 minutes after infusion stops.

3.2.2 If lowering the head of bed is necessary for procedures, return it to the elevated position as soon as
possible afterward.

3.3 Other Measures

3.3.1 Encourage early postoperative gum chewing to promote bowel function recovery.

3.3.2 Implement multi-modal health education to improve patient and family adherence to EN.

3.3.3 Administer nebulized medication as prescribed.

3.3.4 Provide oral care with normal saline every 6 hours to maintain oral moisture.

(Continued)
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Table | (Continued).

Primary Indicator Secondary Indicator Tertiary Indicator

4. Tolerance Diagnosis and | 4.| Tolerance Diagnosis Primary nurses should assess tolerance every 4-6 hours using the Enteral Nutrition Tolerance Assessment
Management Scale once EN is initiated.

4.2 Graded Management | 4.2.1 Tolerant: Continue EN. Increase rate by 10 mL/h or maintain current rate. Provide symptomatic

treatment.

4.2.2 Partially Tolerant: Continue EN. Decrease rate by |0 mL/h or reduce the infusion speed by 50%.
Reassess after 2 hours.

4.2.3 Intolerant: Temporarily stop EN. Reassess or change the feeding route. Provide symptomatic treatment.

4.2.4 For patients with intolerance but no gastrointestinal obstruction, prokinetic agents (eg, erythromycin,

metoclopramide) may be used.

5. Evaluation Evaluation Indicators 72-hour enteral nutrition attainment rate, time to achieve target feeding volume, incidence of intolerance
symptoms, anthropometric measurements, and laboratory test parameters.

(3) Possession of research experience; (4) Motivated and willing to participate in the consultation process. Fifteen experts
meeting these criteria were enrolled in the study.

Development of Consultation Questionnaire

The Delphi consultation questionnaire was based on the preliminary protocol, included the following sections: (1)
Instructions for completion; (2) Main section: Assessment of the importance of each indicator at all levels using a 5-point
Likert scale (1 = “not important” to 5 = “very important”). Experts could offer comments and suggestions in the remarks
column for each indicator; (3) Expert demographic information, including education, position, professional title, and
years of experience; (4) Expert familiarity was assessed using a 5-level scale ranging from “Unfamiliar” to “Very
Familiar,” with corresponding scores of 0.1, 0.3, 0.5, 0.7, and 0.9. The basis for expert judgment was categorized into
four aspects: theoretical analysis, practical experience, intuitive perception, and reference to domestic and international
literature. The degree of influence from each aspect was further classified into three levels: low, medium, and high. The
specific scoring assignments are detailed in Table 2.

Implementation of the Delphi Consultation

Two rounds of electronic Delphi consultations were conducted, the response period was 2 weeks. After the return of the
first-round questionnaires, the indicators were screened and modified based on the expert feedback. The screening criteria
used were an importance score > 4 and a coefficient of variation (CV) < 0.25. The second-round questionnaire was
developed after integration of the feedback. The expert opinions in the second round tended to converge, concluding the
consultation process.

Table 2 Expert Judgment Basis Assignment Table

Judgment Basis Degree of Influence
High | Medium | Low
Practical Experience 0.5 0.4 0.3
Theoretical Analysis 0.3 0.2 0.1
Reference to Domestic/International Literature | 0.1 0.1 0.1
Intuitive Perception 0.1 0.1 0.1
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Statistical Analysis

Statistical analyses were performed using SPSS software version 26.0 (IBM Corp., Armonk, NY, USA). Categorical data are
presented as frequencies and percentages, while continuous data are shown as mean + standard deviation (SD). Expert
enthusiasm was measured by the questionnaire response rate and the expert opinion proposal rate. A response rate >70% was
considered indicative of high enthusiasm. Expert authority was assessed based on the experts’ self-reported judgment basis
and familiarity with the consultation content. The expert authority coefficient (Cr) was calculated as: Cr = (Ca + Cs)/2, where
Ca represents the judgment coefficient and Cs represents the familiarity coefficient. Generally, Cr>0.70 is considered
acceptable The degree of consensus among experts was assessed using Kendall’s coefficient of concordance (W) and
coefficient of variation(CV). P-values < 0.05 obtained in statistical tests were considered statistically significant.

Results
Expert Demographics

The 15 experts consulted in this study included surgeons (4), surgical nursing administrators (6), nurses specialized in
clinical nutrition (3), and dietitians (2). The mean age of the experts was 41.40 + 4.58 years, with a mean working
experience of 22.33 + 6.07 years. The professional and educational backgrounds of the experts are shown in Table 3.

Expert Enthusiasm and Authority Level

The experts demonstrated high enthusiasm, with a 100% response rate for both rounds of the consultation questionnaire.
In the first round, the expert opinion submission rate was 46.67%. The experts’ basis of judgment was 0.973, their
familiarity level was 0.740, resulting in an expert authority coefficient of 0.857. In the second round, the expert opinion
submission rate was 26.67%, the basis of judgment remained at 0.973, the familiarity level increased to 0.786, leading to
an expert authority coefficient of 0.880. The experts had a high level of certainty regarding the items, with the authority

coefficient for both rounds of consultation being >0.7, indicating that the results are reliable.

Degree of Coordination in Expert Opinions

The results from the first round of expert consultation showed that the third-level indicator “Administer nebulization as
prescribed” had a CV of 0.25, while the CV values for all other indicators were from 0 to 0.24, and the Kendall’s coefficient of
concordance W for the importance of expert opinions was 0.215 (P =0.001). After the second round of expert consultation, the
CV ranged from 0 to 0.19, and the Kendall’s W for the importance of expert opinions was 0.257 (P = 0.000). As the number of
consultation rounds increased, the degree of coordination among expert opinions improved.

Table 3 Distribution of Participants by Education Level and Professional Title

Category Subcategory Number (n) | Percentage (%)
Education Level Bachelor’s Degree 4 26.67

Master’s Degree 5 33.33

Doctoral Degree 6 40.00
Professional Title | Associate Chief Nurse 6 40.00

Chief Nurse 3 20.00

Associate Chief Physician | 4 26.67

Chief Physician 2 13.33
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Expert Consultation Outcomes
First Round

Following the first round of expert consultation, the mean importance scores and CV for each indicator are presented in
Table 4. According to the predetermined indicator selection criteria, two third-level indicators were deleted: “3.3.3
Administer nebulization as prescribed” (Mean score=4.00, CV=0.25) and “3.3.4 Provide saline mouth rinses every 6
hours to maintain oral moisture” (Mean score=3.86). Experts also commented that these two indicators had weak

Table 4 Nursing Management Program for Promoting Tolerance of Enteral Nutrition in Tube-Fed Perioperative Cancer Patients (First
Round of Delphi Survey)

Indicator Importance Coefficient Expert Opinion Handling of Expert
Score of Variation Opinion

I. Enteral Nutrition Assessment 493 +£0.26 0.05

I.1 Clinical Assessment 5 <0.01

Assess primary disease condition, gastrointestinal 5

function, aspiration risk, medications, physiological
contraindications, hemodynamics, etc., before

initiating EN.

1.2 Nutritional Risk Assessment 493 £0.26 0.05 Subjective and objective indicators should be

Assess patient’s nutritional risk using the Nutritional | 4.71 £ 0.61 0.13 used for a comprehensive nutritional status Accepted
Risk Screening 2002 (NRS 2002) scale. assessment.

1.3 Nutrition Timing and Requirements 4.80 £ 0.41 0.09

1.3.1 Provide oral nutritional supplements to 5 <0.01

malnourished oncology patients prior to major
abdominal surgery.

1.3.2 Initiate EN within 24 hours postoperatively for | 5 <0.01
patients unable to resume adequate oral intake
(<50% of needs) lasting >7 days.

1.3.3 The recommended total energy intake is 4.54 + 0.88 0.19 The expression is inaccurate; refer to guidelines. | Accepted

approximately 25-30 kcal/(kg d).

2. Safety Nursing Measures 4.86 £ 0.35 0.07

2.1 Basic Requirements 493 £0.26 0.05 The readiness of the formula and suggestions for

2.1.1 Equipment preparation: Ensure the feeding 493 +0.26 0.05 its storage can be integrated; content can be Accepted
pump, warming device, and nutritional formula are streamlined, focusing mainly on tolerance-

ready for use. related factors.

2.1.2 Nurse preparation: Verify medical orders, 493 £0.26 0.05

prepare all items, maintain aseptic technique, prepare
immediately before use, and explain the importance
of enteral nutrition and tube care to the patient or
family.

2.1.3 Prepared enteral nutrition formula should not | 4.93 + 0.26 0.05
be stored at room temperature for more than 4
hours. If exceeding 4 hours, refrigerate. Discard if
not used within 24 hours. Commercial enteral
nutrition formulas should be stored according to
product instructions.

2.1.4 Use dedicated EN administration sets and 493 +0.26 0.05
medication labels. Hang separately to distinguish
from intravenous therapy.

2.1.5 Secure and maintain feeding tubes per protocol; | 4.80 + 0.4] 0.09
record insertion depth, flushing, and clamping.

2.1.6 Replace nutrition bags, feeding tubes, and 493 £0.26 0.05
formula containers every 24 hours.

2.2 Quality Control 486 + 0.35 0.07

2.2.1 Establish a multidisciplinary nutrition support 4.87 £ 0.65 0.13
team and adopt a process management approach.
2.2.2 Establish enteral nutrition-sensitive indicators 4.87 £ 0.65 0.13
for whole-process quality control.

(Continued)
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Table 4 (Continued).

Indicator Importance Coefficient Expert Opinion Handling of Expert
Score of Variation Opinion
3. Nursing Measures to Improve Tolerance 4.86 £ 0.35 0.07
3.1 Infusion Care 5 <0.01
3.1.1 The osmolality of the nutritional formula is 493 £0.26 0.05 It is suggested to add: select an appropriate Accepted
recommended to be <330 mOsm/L. For patients with nutritional formula for the patient.
advanced digestive system tumors, short-peptide enteral
nutrition suspensions are preferable.
3.1.2 Select the appropriate feeding route based on the | 5 <0.01
surgical procedure and expected duration of nutrition.
Post-pyloric feeding is recommended for patients with
feeding intolerance or high aspiration risk.
3.1.3 Perform gastric residual volume measurements | 4.33 + 1.05 0.24 Gastric residual volume monitoring is currently | Recommended for
regularly. controversial and can be considered based on deletion after group
ward conditions. discussion, not as a
routine operation.
3.1.4 Use an EN pump for continuous infusion. Start | 4.73 + 0.46 0.10 Change to: Recommend using a feeding pump Accepted
at a low rate, generally 20-50 mL/h, for post- for continuous infusion.
pancreatic surgery patients, start at 10—20 mL/h.
Gradually increase based on tolerance, max rate
<150 ml/h.
3.1.5 For intermittent bolus feeding, increase the 433 £ 1.05 0.24
enteral nutrition infusion volume incrementally. The
initial infusion volume is 100 mL, gradually increasing
by 25 mL every 2-3 hours.
3.1.6 Use a dedicated EN pump warmer to maintain | 4.47 + 1.08 0.24
formula temperature at 37—40°C.
3.2 Positioning Care 4.80 £ 0.41 0.09
3.2.1 When feasible postoperatively, position patients | 5 <0.01
with head elevated 30°-45°. Maintain semi-upright
position for 30-60 minutes after infusion stops.
3.2.2 If lowering the head of bed is necessary for 4.87 £ 0.35 0.07
procedures, return it to the elevated position as
soon as possible afterward.
3.3 Other 473 £ 046 0.10
3.3.1 Encourage early postoperative gum chewing to | 4.87 + 0.35 0.07
promote bowel function recovery.
3.3.2 Implement multi-modal health education to 4.80 £ 0.41 0.09
improve patient and family adherence to EN.
3.3.3 Administer nebulized inhalation as prescribed. 4.00 + 1.00 0.25 The nebulization and mouth rinse care Accepted
3.3.4 Provide oral care with normal saline every 6 3.86 £ 0.74 0.19 procedures have a weak association with enteral
hours to maintain oral moisture. nutrition tolerance; suggested deletion.
4. Tolerance Diagnosis and Management 4.67 £ 049 0.10
4.1 Tolerance Diagnosis 493 £0.26 0.05
Primary nurses should assess tolerance every 4-6 493 £0.26 0.05
hours using the Enteral Nutrition Tolerance
Assessment Scale once EN is initiated.
4.2 Graded Management 4.62 £ 0.65 0.14
4.2.1 Tolerant: Continue EN, increase rate by 10 mL/ | 4.80 + 0.41 0.09
h or maintain current rate. Provide symptomatic
treatment.
4.2.2 Partially tolerant: Continue EN, decrease rate 4.73 £ 0.59 0.12
by 10 mL/h or reduce the infusion speed by 50%, and
reassess after 2 hours.
4.2.3 Intolerant: Temporarily stop enteral nutrition, 4.67 £ 0.82 0.18
reassess or change the feeding route. Provide
symptomatic treatment.
(Continued)
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Table 4 (Continued).

Indicator Importance Coefficient Expert Opinion Handling of Expert
Score of Variation Opinion

4.2.4 For patients with intolerance but no 5 <0.01 Suggest adding content on Traditional Chinese Accepted

gastrointestinal obstruction, prokinetic agents (eg, Medicine treatment.

erythromycin, metoclopramide) may be used.

5. Evaluation 5 <0.01
Evaluation indicators 4.80 + 0.41 0.09
72-hour enteral nutrition attainment rate, time to 4.80 + 0.41 0.09 Suggest listing evaluation indicators in detail. Accepted

achieve target feeding volume, incidence of
intolerance symptoms, anthropometric
measurements, and laboratory test parameters.

relevance to enteral nutrition tolerance management and recommended their removal. This recommendation was adopted
after discussion by the research team. Two experts disagreed on “Gastric residual volume measurement” routines in
general wards, after further review of the literature and consultation with physicians, this recommendation was modified.

A total of six items were revised. For instance, experts noted that “1.2 nutritional risk assessment” alone could not
comprehensively reflect a patient’s nutritional status. They recommended adopting a holistic assessment utilizing both
subjective and objective indicators. After reviewing the literature and group discussion, this item was revised to “Assess
nutritional status using tools such as the Nutritional Risk Screening 2002 (NRS-2002), the Patient-Generated Subjective
Global Assessment (PG-SGA), anthropometric measurements, and laboratory tests”. Three experts suggested that the
description “Energy assessment 25-30 kcal/kg/day” was inaccurate, further literature review led to its revision to reflect
the recommendations of guidelines “Postoperative total energy requirement 25-30 kcal/kg/day; Protein target 1.5-2.0 g/
kg/day; Achieved gradually over 5-7 days based on tolerance.”*®’

Three items (2.1.1-2.1.3) were suggested for consolidation, retaining only content directly relevant to tolerance
management. This suggestion was adopted following group discussion. The consolidated item was revised to “Store EN
formula correctly, use aseptic technique, and prepare immediately before use.”'® For the final item of the protocol,
experts recommended detailing the specific evaluation indicators. This recommendation was adopted after the research
team conducted a literature review and discussion. The supplemented details are provided in the evaluation section of
Table 5.

Three items were added during this revision. Four experts suggested incorporating “select an appropriate nutritional
formula” into the infusion care content. Following a literature review, this was refined to “Select an appropriate
nutritional formula with an osmolality less than 330 mOsm/L.”®** Separately, two experts recommended adding
“blood glucose monitoring” to the “other measures” section, citing its relevance to tolerance management. Another
expert noted the beneficial effects of Traditional Chinese Medicine (TCM) in improving tolerance. These suggestions

were incorporated after team discussion.

Second Round

Following these adjustments, we developed a management protocol comprising 5 first-level indicators, 12 second-level
indicators, and 28 third-level indicators. This revised program was then subjected to a second round of Delphi
consultation, the results of which are presented in Table 5. All indicators met the retention criteria, with importance
scores greater than 4 and CV less than 0.25, therefore, all were retained.

One expert suggested changing “Nursing measures to improve tolerance” to the more concise “Preventive measures”
which was adopted. Another expert pointed out the critical importance of selecting appropriate nutritional formulas,
suggesting specific recommendations regarding concentration and type. Therefore, item 3.1.1 was revised to “select
appropriate enteral formulations according to clinical indications, with an osmolality less than 330 mOsm/L. For
individuals with gastrointestinal impairment or malabsorption, amino acid-based or short peptide-based nutritional

formulas can be considered, cancer patients may benefit from immunonutrition”.%'*
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Table 5 Nursing Management Program for Promoting Tolerance of Enteral Nutrition in Tube-Fed Perioperative Cancer Patients

(Second Round of Delphi Survey)

Level |
Indicator

Level 2
Indicator

Level 3 Indicator

Importance
Assignment
(meantSD,

points)

Recommendation
Grade

Coefficient Evidence

of Variation | Level

(cv)

. EN
Assessment

1.1 Clinical
Assessment

Assess primary disease status, gastrointestinal function,
aspiration risk, medications, physiological
contraindications, and hemodynamic stability before
initiating EN.

4.9310.26

1.2 Nutritional
Assessment

Assess nutritional status using tools such as NRS-2002,
PG-SGA, anthropometric measurements, and
laboratory tests.

4.7310.46

1.3 Nutrition
Timing &

Requirements

1.3.1 Provide oral nutritional supplements to
malnourished oncology patients prior to major
abdominal surgery.

4.53%0.52

1.3.2 Initiate EN within 24 hours postoperatively for
patients unable to resume adequate oral intake (<50%
of needs) lasting >7 days.

<0.01 5a A

1.3.3 Postoperative target total energy intake: 25-30
kcal/(kg d); Protein target: 1.5-2.0 g/kg/d. Achieve

targets gradually over 5-7 days based on tolerance.

4.53%0.52

2. Safety
Nursing
Measures

2.1 Basic

Requirements

2.1.1 Store EN formula correctly; use aseptic

technique; prepare immediately before use.

<0.01

2.1.2 Use dedicated EN administration sets and
medication labels; hang separately to distinguish from
intravenous therapy.

4.87+0.35

2.1.3 Secure and maintain feeding tubes per protocol;
record insertion depth, flushing, and clamping.

4.87+0.35

2.1.4 Change EN feeding bags, tubing, and containers
every 24 hours.

<0.01 5b A

2.2 Quality
Control

2.2.1 Establish a multidisciplinary Nutrition Support
Team (NST) and implement process-oriented

management.

<0.01 Id A

2.2.2 Establish EN-sensitive indicators for quality
control throughout the process.

4.931+0.26

0.05 5c B

3. Preventive
Nursing
Measures

3.1 Infusion
Care

3.1.1 select appropriate enteral formulations according
to clinical indications, with an osmolality less than 330
mOsm/L. For individuals with gastrointestinal
impairment or malabsorption, amino acid-based or
short peptide-based nutritional formulas can be
considered; cancer patients may benefit from
immunonutrition.

4.73£0.52

3.1.2 Select the appropriate feeding route based on
surgery type and expected duration. Post-pyloric
feeding is recommended for patients with feeding

intolerance or high aspiration risk.

<0.01 5a A

3.1.3 Use an infusion pump for continuous administration.
Start infusion at a low rate (generally 20-50 mL/h; 10-20
mL/h post-pancreatic surgery). Increase gradually based
on tolerance; max rate <150 mL/h.

4.87+0.35

0.07 5a A

(Continued)
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Table 5 (Continued).

Level |
Indicator

Level 2
Indicator

Level 3 Indicator

Importance
Assignment
(meantSD,

points)

Coefficient
of Variation
(cv)

Evidence
Level

Recommendation
Grade

3.1.4 For intermittent bolus feeding, increase infusion
volume incrementally. Initial bolus: 100 mL; increase by

25 mL every 2-3 hours.

4.47+0.83

2c

3.1.5 Use an EN-specific feeding tube warmer;
maintain formula temperature at 37-40°C.

4.47+0.83

5b

3.2 Positioning
Care

3.2.1 When feasible postoperatively, position patients
with head elevated 30°-45°. Maintain semi-upright
position for 30-60 minutes after infusion stops.

<0.01

3.2.2 If lowering the head of bed is necessary for
procedures, return it to the elevated position as soon
as possible afterward.

4.87+0.35

5c

3.3 Other
Measures

3.3.1 Blood Glucose Monitoring: Monitor blood
glucose and maintain <10 mmol/L before starting or
during EN; monitor every 4—6 hours.

4.53%0.52

3c

3.3.2 Encourage early postoperative gum chewing to
promote bowel function recovery.

4.67+0.49

3.3.3 Implement multi-modal health education to

improve patient and family adherence to EN.

4.93+0.26

2c

4. Tolerance
Diagnosis &
Graded
Management

4.1 Tolerance
Diagnosis

Primary nurses should assess tolerance every 4-6
hours using the Enteral Nutrition Tolerance
Assessment Scale once EN is initiated.

4.80+0.41

4.2 Graded
Management

4.2.1 Tolerant: Continue EN; increase rate by 10 mL/h
or maintain current rate; provide symptomatic

treatment.

4.9310.26

5b

4.2.2 Partially Tolerant: Continue EN; decrease rate by
10 mL/h or reduce current rate by 50%; re-assess
tolerance after 2 hours.

5.00

<0.01

5b

4.2.3 Intolerant: Temporarily suspend EN; re-assess or
change feeding route; provide symptomatic treatment.

<0.01

5b

43
Comprehensive
Therapy

4.3.1 Pharmacotherapy: For intolerance without
gastrointestinal obstruction, consider prokinetic agents
(eg, Erythromycin, Metoclopramide).

<0.01

4.3.2 Traditional Chinese Medicine (TCM) Care: Apply
TCM modalities based on individual patient pattern
differentiation (eg, herbal decoctions like Si Jun Zi
Tang or Bu Yi San Jie Yin, holographic scraping therapy,
moxibustion at Zusanli ST36).

4.80+0.41

5. Evaluation

Evaluation

Indicators

Use the following to evaluate: 72-hour EN adequacy
rate; time to achieve target feeding volume; incidence
of intolerance symptoms (eg, abdominal pain, diarrhea,
bloating); anthropometric measurements (eg, BMI, calf
circumference, mid-upper arm circumference, triceps
skinfold thickness); laboratory parameters (eg,

albumin, prealbumin, transferrin).

4.80+0.41

0.09
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After two rounds of expert consultation and subsequent data analysis, a management protocol for perioperative tube-
fed EN tolerance in surgical oncology patients was finalized.

Discussion

FI is a common complication encountered during enteral nutrition. The concept of the feeding intolerance syndrome was
explicitly defined in 2012 by the Abdominal Problems Working Group of the European Society of Intensive Care Medicine.>
While research on tolerance-related issues has focused predominantly on critically ill patients in the ICU, these procedures are
not fully applicable to general wards. In surgical nursing practice, oncology patients face a high risk of perioperative
malnutrition. Early initiation of EN is recommended particularly for patients undergoing major surgery,>’ with tube feeding
being the primary route. The effective management of tolerance is therefore crucial for this population. However, there have
been no standardized, homogeneous tolerance management protocol for use in surgical settings. This gap is especially
significant in the context of the “hospital-wide unified bed management systems” model, in which nurses care for patients
across various surgical specialties. The development of a universal management protocol for EN tolerance would provide an
evidence-based foundation for cross-specialty nursing care within the surgical system.

Evidence-Based Nature of the Management Protocol for Perioperative Enteral

Nutrition Tolerance in Surgical Oncology Patients

This study aimed to address the issue of tube-fed EN tolerance in perioperative surgical oncology patients. Following
evidence-based research steps, the PIPOST framework was used for formulation of the clinical question.'' This was followed
by the systematic analysis and synthesis of clinical practice guidelines and the primary literature. The quality of evidence was
rigorously appraised using established standards, namely, the AGREE II instrument for guidelines,'? JBI critical appraisal
tools for systematic reviews and randomized controlled trials, and the JBI tool for expert consensus.'* This process ensured the
inclusion of high-quality evidence, thereby guaranteeing the scientific rigor of the research content.

Clinical Applicability of the Management Protocol for Perioperative Enteral Nutrition

Tolerance in Surgical Oncology Patients

Expert Selection and Validation

The clinical relevance of the protocol was ensured through the selection of a multidisciplinary expert panel intimately
involved in clinical EN delivery, including surgeons, surgical nursing managers, nutrition physicians, and clinical nurses,
representing a well-balanced composition. Two rounds of Delphi consultation and multidisciplinary validation were used
for further refinement of the protocol to align closely with clinical practice. The results indicated questionnaire response
rates of 100% for both rounds, with authority coefficients (Cr) of 0.857 and 0.880, respectively. The Kendall’s harmony
coefficients for the importance of each item were statistically significant (P < 0.05), demonstrating high expert
engagement, authority, and consensus consistency, thereby affirming the reliability of the program.

Structure and Process

The development of first-level indicators integrated established clinical nursing workflows and clinical nutrition care
pathways.>* This approach aligns with clinical reasoning and enables planned, continuous, and systematic management
of enteral nutrition tolerance in perioperative patients.

The Tolerance Management Protocol Demonstrates Both Generalizability and

Professional Value for Surgical Nurses

This tolerance management protocol is specifically designed for perioperative oncology patients within the surgical
system. The primary objectives of enteral nutrition in this context are to meet perioperative metabolic demands, reduce
gastrointestinal stress, provide nutritional supplementation, and facilitate enhanced recovery, as outlined in key surgical
and nutritional guidelines.>”'® These goals differ from those guiding enteral nutrition management in critically ill
patients. Furthermore, within the surgical system itself, heterogeneity exists across different specialties. Variations in the
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knowledge training nurses receive, daily operational protocols, and levels of interprofessional collaboration regarding
enteral nutrition care can pose significant limitations to the implementation of hospital-wide unified bed management and
the provision of cross-specialty nursing. This study addresses this gap by developing a universally applicable and
operationally practical tolerance management protocol.

First, assessment is fundamental to clinical decision-making and patient care safety.** During the first Delphi round,
the initial focus on nutritional risk screening was broadened to include a comprehensive nutritional assessment. This
expansion encompassed indicators such as NRS2002, PG-SGA, BMI and laboratory parameters.>’ The aim was to
facilitate nurses’ effective participation in Nutrition Support Team (NST) activities by ensuring they thoroughly under-
stand the patient’s baseline condition prior to initiating enteral nutrition. By the second Delphi round, the importance
score for this revised indicator increased to 4.73, with a decreased CV of 0.10.

Regarding GRV measurement, although elevated GRV can be an indicator of enteral feeding intolerance, its
application in routine intolerance assessment remains controversial. A systematic review incorporating five randomized
controlled trials found no statistically significant difference in the incidence of pneumonia or aspiration between critically
ill patients managed with or without GRV monitoring.>* Consequently, following team discussion, routine GRV
monitoring was not included as a standard indicator for tolerance assessment in general wards and was removed from
the protocol. It is acknowledged that GRV measurement remains necessary in clinical practice for critically ill patients or
those requiring long-term enteral nutrition.'”

Concerning preventive measures for intolerance, the indicator “blood glucose monitoring” was added after the first Delphi
round. This addition reflects expert recognition of glycemic control as a significant factor influencing tolerance. A literature
review revealed that blood glucose levels >10 mmol/L or persistent hyperglycemia are associated with a higher risk of

Intolerance.”® The Canadian Critical Care Nutrition Guidelines further recommend avoiding hyperglycemia
(>10 mmol/L) during nutritional support.*® Given its clinical significance and ease of implementation, this measure
was incorporated into the protocol following team discussion, thereby enriching the management strategies compared to
traditional approaches for post-upper gastrointestinal or esophageal cancer surgery patients.'*'

Regarding tolerance diagnosis, the use of a standardized tolerance scale has been shown to improve EN adequacy
rates.>’® The management protocol adopted the Enteral Nutrition Tolerance Assessment Scale from the group standard
of the Chinese Nursing Association.'® This scale recommends proactive nurse assessment every 4—6 hours, facilitating
the early detection of intolerance. Critically, the protocol can guide nurses to implement tolerance-level-specific
interventions, which is key to promoting tolerance and ensuring the successful delivery of nutrition. For example, a
tolerance score of 4 represents partial intolerance, indicating that nurses should decrease the infusion rate by 10 mL/h or
reduce the current rate by 50%, with reassessment after 2 hours, accompanied by dynamic adjustments, rather than
discontinuing EN.

Regarding the treatment of feeding intolerance, experts suggested incorporating TCM for alleviating intolerance symptoms.
Our findings indicate that TCM modalities such as the herbal decoctions Si Jun Zi Tang and Bu Yi San Jie Yin, holographic
scraping therapy, and moxibustion at Zusanli (ST36) have demonstrated efficacy.***>**° Following the second round of
consultation, this indicator achieved an importance score of 4.8 with a coefficient of variation (CV) of 0.02, indicating its

reliability. These findings are more comprehensive than those of previous studies and highlight the unique strengths of TCM.

Conclusions

The management protocol for tube-fed enteral nutrition tolerance in perioperative surgical oncology patients showed
strong expert consensus and high authority indices. The conceptual framework and indicators of this management
protocol offer practical utility for surgical nursing staff. It can actively guide clinical nurses in the provision of structured
tolerance management for tube-fed patients, promoting the appropriate implementation of nutritional therapy within the
surgical system and contributing significantly to patient recovery.
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