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AIM: This study aimed to evaluate the effect of nutritional support intervention, implemented within the framework of comprehensive
nursing, on gastrointestinal function and primary symptom indices in patients with gastroparesis syndrome following radical gastrectomy
for gastric cancer.
METHODS: Based on existing case records, the clinical data of 225 patients who underwent radical gastrectomy (distal gastrectomy
+ Billroth II anastomosis) for gastric cancer at our hospital between October 2022 and October 2024 were retrospectively analyzed.
After propensity score matching (PSM) at a 1:1 ratio, 160 patients were included in the final analysis and among them, 80 cases in
the observation group and 80 cases in the control group. The control group received conventional nursing care, while the observation
group received nutritional support intervention within a comprehensive nursing model. Levels of gastrointestinal hormones, severity of
gastroparesis symptoms, gastrointestinal function, and nursing satisfaction were compared between the two groups before and after the
intervention.
RESULTS: Twoweeks post-intervention, the levels of motilin (MTL) and gastrin (GAS) in the observation group were significantly lower
than in the control group, whereas the pepsinogen I (PG I) level was significantly higher (p < 0.05). Following two weeks of treatment,
the observation group demonstrated significantly lower Gastroparesis Cardinal Symptom Index (GCSI) scores than the control group
(p < 0.05). Additionally, the observation group had shorter gastric drainage duration, earlier first flatus, quicker resumption of normal
eating, and faster symptom resolution compared to the control group (p < 0.05). Nursing satisfaction was significantly higher in the
observation group (p < 0.05).
CONCLUSIONS: Nutritional support intervention delivered through comprehensive nursing for patients with gastroparesis syndrome
after radical gastrectomy for gastric cancer enhances gastric function, modulates gastrointestinal hormone levels, alleviates gastroparesis
symptoms, and improves nursing satisfaction.

Keywords: comprehensive nursing; nutritional support; gastroparesis syndrome

Introduction
Gastric cancer is one of the most common malignant tu-
mors, with a high global incidence. Radical gastrectomy
is a standard surgical approach for treating gastric cancer,
aiming to excise the tumor tissue within the stomach and
eliminate the cancerous region. Postoperatively, an anasto-
mosis is typically constructed to restore continuity between
the esophagus and the small intestine [1]. Radical gas-
trectomy is considered highly effective and widely adopted
in the clinical management of gastric cancer patients [2].
However, some individuals are prone to postoperative com-
plications, including anastomotic leakage, infection, and
gastroparesis syndrome [3].
Gastroparesis syndrome is a significant complication that
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may arise following gastric cancer surgery, with an inci-
dence ranging from 2% to 4% [4]. Also referred to as
gastric motility disorder, it is a gastrointestinal condition
that impairs motility and the ability to empty stomach con-
tents. Clinically, it presents as nausea, vomiting, upper ab-
dominal discomfort, bloating, epigastric pain, and poor ap-
petite, which significantly impacts standardized treatment
and negatively affects survival outcomes in patients with
gastroparesis syndrome [5]. Moreover, gastroparesis can
lead to additional challenges such as weight loss, malnutri-
tion, and anemia [6]. Research suggests that postoperative
nutritional support improves patient’s nutritional intake by
providing essential energy and nutrients, playing a crucial
role in enhancing patient recovery [7]. Based on these ob-
servations, the study investigated the impact of nutritional
support intervention under comprehensive nursing on gas-
trointestinal function and core symptom indices in patients
with gastroparesis syndrome following radical gastrectomy
for gastric cancer.
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Fig. 1. Flow chart of study design and group allocation. PSM, propensity score matching.

Materials and Methods
General Data

Sample size estimation process:
(1) Estimation of effect size: Based on previous literature or
prior experimental data, the effect size was estimated (e.g.,
the expected difference between the two groups) [8]. An
assumed effect size of 0.5 was adopted, representing a mod-
erate effect.
(2) Setting significance level and power: A commonly ac-
cepted significance level (α = 0.05) and statistical power
(Power = 80% or 0.8) were selected.
(3) Sample size calculation formula:
The sample size (n) was calculated using the following stan-
dard formula: n = 2 (Zα/2 + Zβ)2 σ2 / d2

Where, Zα/2 is the critical value from the standard normal
distribution at α/2, usually 1.96 (for α = 0.05);
Zβ is the critical value from the standard normal distribution
corresponding to the desired power, generally 0.84 (for 80%
power);
σ2 is the estimated population variance;
d is the effect size (the expected mean difference between
the two groups).
(4) Sample size calculation: Based on the observed stan-
dard deviation and mean difference, the study has 80% to
detect the expected difference at a significance level of 0.05
according to the following formula:

Zα/2 = 1.96, Zβ = 0.84, σ = 1, d = 0.5.
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Substituting into the formula:

n = 2 (1.96 + 0.84)2 × 12 / 0.52 = 2 × (2.8)2 / 0.25 = 2 ×
7.84 / 0.25 = 62.72

Sample size calculations indicated that approximately 63
participants were required in each group to achieve 80% at
α = 0.05. Considering the possibility of incomplete records
and matching failures during the propensity score matching
(PSM), a safety margin of approximately 25% was used,
resulting in a target sample size of 80–88 participants per
group. In this retrospective study, all eligible cases during
the study period were enrolled, and the final matched sam-
ple size met this requirement.
Based on the above calculations, at α = 0.05, at least 63
patients are required in each group to achieve 80% effi-
cacy. Taking into account a safety margin of approximately
25% to account for potential data loss and unmatched cases
during propensity score matching, the final target sample
size was set at 80 patients per group. In this retrospective
study, 80 patients were included in the post-PSM observa-
tion group and the control group.
From existing clinical records, the data of 225 patients
who underwent radical gastrectomy for gastric cancer at
the First Affiliated Hospital of Nanjing Medical Univer-
sity in Huai’an between October 2022 and October 2024
were retrospectively reviewed. After applying 1:1 propen-
sity score matching, 160 patients were selected for final
analysis. These were divided into two groups: the obser-
vation group (n = 80) and the control group (n = 80). The
patient inclusion process is shown in Fig. 1. This study was
approved by the Ethics Committee of the First Affiliated
Hospital of Nanjing Medical University in Huai’an (Ap-
proval no.KY-2024-224-01).
Propensity score matching (PSM) process:
(1) Definition of research variables: First, potential con-
founding variables that could influence patient nursing out-
comes were identified. These variables included the pa-
tient’s age, gender, comorbidities, gastroparesis grade, sur-
gical duration, and overall physical condition.
(2) Calculation of propensity scores: Logistic regression or
other appropriate statistical models were applied to calcu-
late the probability (i.e., the propensity score) of each pa-
tient receiving treatment in either the observation or the
control group. In this step, the treatment group (observa-
tion or control) was used as the dependent variable, while
confounding variables mentioned in (1) served as indepen-
dent variables.
(3) Matching the patients:
Selection of thematchingmethod: A 1:1matching ratiowas
adopted in this study. For each patient in the observation
group, a corresponding patient from the control group with
a similar propensity score was identified.
Matching process: Nearest neighbor matching or caliper
matching methods were employed. In nearest neighbor
matching, the patient with the closest propensity score was

selected. In caliper matching, a caliper width of 0.1 was
applied to ensure the quality of the matched sample.
(4) Evaluation of the matching effect: After matching, the
balance of major confounding variables between the two
groups was assessed. Standardized mean differences were
used to evaluate the balance and confirm that no signifi-
cant differences existed in baseline characteristics between
groups.
(5) Final analysis: Once balance in confounding variables
between the groups was confirmed, further statistical anal-
yses were performed to compare the nursing outcomes of
the observation and control groups.
Inclusion criteria: (1) Patients who met diagnostic criteria
for primary gastric cancer and were at stage I at the time
of treatment. (2) Age >18 years. (3) Patients who under-
went radical gastrectomy for gastric cancer and developed
gastroparesis syndrome postoperatively.
Exclusion criteria: (1) Patients with severe cardiovascular
or renal disease. (2) Patients with distant metastases. (3)
Patients with poor treatment compliance. (4) Patients diag-
nosed with mental illness.

Methods
As a retrospective study, the nursing methods were de-
rived from existing patient records. All patients included
in this study underwent distal gastrectomy as a radical sur-
gical treatment for gastric cancer, with Billroth II anasto-
mosis (gastrojejunostomy) used for reconstruction. The ra-
tionale for selecting this surgical technique and anastomotic
method was as follows:
(1) Clinical universality: Distal gastrectomy combinedwith
Billroth II anastomosis is the most commonly performed
procedure for advanced gastric cancer in China, ensuring a
sufficient sample size.
(2) Risk comparability for gastroparesis: The incidence of
gastroparesis after Billroth II anastomosis (approximately
5%–15%) is moderate. Compared with total gastrectomy
(with Roux-en-Y anastomosis, associatedwith a higher gas-
troparesis risk) or proximal gastrectomy, the pathophysio-
logical basis of postoperative gastroparesis (e.g., impaired
gastric emptying or anastomotic edema) is more consistent,
allowing better control of non-interventional variables in-
fluencing study results.
(3) PSM matching consistency: All patients received the
same surgical approach and anastomotic method, funda-
mentally eliminating variability in surgical type and tech-
nique, and ensuring comparable baseline surgical risks be-
tween the observation and the control groups.
The control group received conventional nursing interven-
tion, which mainly included: (1) Health education: Stan-
dardized manuals were distributed on postoperative days
1, 3, and 7, covering gastroparesis symptom recognition,
liquid food transition timelines, and medication guidelines.
(2) Monitoring frequency: Vital signs, Body Mass Index
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(BMI), and symptoms (e.g., abdominal distention, vomit-
ing episodes) were recorded every 72 hours. (3) Nutritional
regimen: Phase 1 (postoperative days 1–3): clear liquid
(e.g., rice soup, lotus root powder), <500 mL/day. Phase 2
(postoperative days 4–7): semi-liquid foods (e.g., thin por-
ridge, egg custard), 800–1200 mL/day, protein intake <30
g/day. (4) Caloric target: Total caloric intake via oral and
parenteral routes aimed at 25 kcal/kg/day. (5) Medication
management: Metoclopramide 10 mg intramuscularly as
needed for vomiting; Parecoxib sodium 40 mg IV every 12
hours (up to 3 days for analgesia).
The observation group received nutritional support inter-
vention under a comprehensive nursing framework:
(1) Multidisciplinary team collaboration framework: ¬

Team establishment: The team included a leader, three at-
tending physicians, six nurses, three dietitians, two clinical
pharmacists, two rehabilitation therapists, and one psychol-
ogist. The team formulated individualized care plans for
patients based on current research evidence, clinical expe-
rience, and patient needs. The head nurse led the team, re-
viewed literature on gastroparesis, and referred to advanced
national nursing practices. The attending physicians com-
pleted the radical gastrectomy and monitored perioperative
gastrointestinal function recovery. Nurses carried out nurs-
ing tasks, monitored vital signs, reminded patients about
medication adherence, managed enteral and parenteral nu-
tritional support, and conducted health education. Dieti-
tians used screening tools for nutritional risk assessment
and developed personalized meal plans to ensure nutri-
tional balance. Clinical pharmacists monitored postoper-
ative pain, ensured rational medication use, and issued pre-
scriptions. Rehabilitation therapists facilitated postopera-
tive recovery through full-body massage and postoperative
exercises. Psychologists provided emotional and psycho-
logical support for patients and their families, addressing
postoperative anxiety and depression. ­Operational mech-
anism: Daily morning meetings (08:00–08:30) were con-
ducted, led by the team leader. Each specialty gave updates
and adjusted care plans (e.g., nutritionist identified low in-
take → rehabilitation therapist reduced exercise intensity
accordingly). ® Evidence-based decision-making: Litera-
ture evidencewas assessed using the JoannaBriggs Institute
(JBI) evidence grading system. Patient-reported outcomes
were recorded using daily symptom diaries, including a vi-
sual analog scale (VAS) to assess abdominal bloating.
(2) Evidence-based intervention for early diagnosis of gas-
troparesis: ¬ Standardized symptommonitoring: Vomiting
records included content (bile/food residue), volume (>200
mL/episode as warning), and odor (sour or not). Gastroin-
testinal decompression fluid was monitored every 4 hours.
If drainage >100 mL/h and appeared green and bile-like,
multidisciplinary consultation was initiated. ­ Intervention
and outcome correlation: Early identification of bile-like
vomiting and abnormal drainage allowed plan adjustment
within 24 hours (e.g., suspending enteral nutrition), signifi-

cantly reducing symptom resolution time in the observation
group (outcome measure).
(3) Structured psychological care plan: Implementation de-
tails: Cognitive behavioral therapy (CBT): Daily 15 min-
utes daily sessions (postoperative days 1–7) to challenge
catastrophic thoughts (e.g., “vomiting = surgery failure”).
Relaxation training: Initiated 6 hours postoperatively using
guided abdominal breathing (inhale 4 s, hold 7 s, exhale 8
s; 5 cycles/session, 3 sessions/day). Environmental control:
Patients stayed in private roomswith noise level maintained
<35 decibels (monitor alarms set to minimal level).
(4) Precision tube care management: Specific implemen-
tation details: Nasal cavity care: Administered compound
menthol nasal drops every 6 hours (non-erythromycin
based) to prevent mucosal injury. Nutritional tube fix-
ation: Nutritional tubes were secured using 3M™ Sili-
cone Tape (Y-type fixation method), and skin compression
sites were checked every 8 hours. Central venous catheter
care: Chlorhexidine gluconate swabs were used every 48
hours. Catheter tip cultures were performed during dress-
ing changes to monitor infection risk.
(5) Stratified nutritional support plan: ¬ Nutritional risk
screening: Conducted 24 hours postoperatively using the
nutritional risk screening (NRS)-2002 scoring system. Cri-
teria include: age ≥70 years (+1 point), BMI <18.5 (+1
point), serum albumin<30 g/L (+1 point), intake<60% of
nutritional requirement (+2 points). ­ Nutritional formula
and implementation are detailed in Table 1 below. ® Dy-
namic adjustment rules: Patients presenting with diarrhea
(Bristol scale ≥6) had their enteral infusion rate reduced
by 10 mL/h, and soluble fiber (guar gum 2 g/500 mL) was
added. In cases of gastric retention (drainage volume>200
mL/4 hours), enteral nutrition was suspended and replaced
with parenteral nutrition, maintaining a 50:50 sugar-to-fat
ratio.
(6) Multimodal intervention for gastric motility recovery:
¬ Specific implementation details: Sham feeding ther-
apy: Patients began chewing sugar-free gum (Wrigley®,
100062264215, Mars Arrow Candy (China) Co., Ltd.,
Guangzhou, China) 6 hours post-surgery for 30 minutes
per session, five times daily, with concurrent monitoring
of salivary amylase activity. Medication regimen: Ery-
thromycin 250 mg + 0.9% Normal Saline (NS) (100 mL)
was administered via intravenous (IV) drip every 12 hours
for 48 hours, followed by oral domperidone 10 mg three
times daily, 30 minutes before meals. Traditional Chinese
Medicine integration: Acupuncture was applied at Zusanli
(ST36) and Neiguan (PC6) starting 12 hours postopera-
tively, with needles retained for 20 minutes, twice daily.
Abdominal massage (clockwise circular pressure around
the navel) was performed for 10 minutes per session, three
times daily. ­ Intervention and outcome correlation: Ery-
thromycin stimulated motilin receptors, and acupuncture at
Zusanli enhanced vagal excitability, synergistically reduc-
ing compensatory motilin elevation. Sham feeding induced
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Table 1. Nutritional formula and implementation.

Risk level Energy target Protein source Infusion method

No risk (NRS <3) 30 kcal/kg/day Whole protein enteral nutrition formula
(Ruisu®)

Oral drinking starting 24 hours post-surgery,
50 mL/h

High risk (NRS ≥3) 35 kcal/kg/day Short peptide formula (Bailipuli®) +
Glutamine (10 g/day)

Continuous infusion via jejunal nutrition
pump, starting at 20 mL/h

NRS, nutritional risk screening.

cephalic-phase digestive secretions, contributing to earlier
dietary resumption.
Methods for controlling potential influencing factors in gas-
trointestinal outcomes:
(1) Standardized medication usage: Medication guidelines
were established based on best clinical practices, speci-
fying indications, dosages, and administration timing for
prokinetic agents (e.g., metoclopramide, domperidone, ery-
thromycin), antibiotics, and analgesics.
(2) Monitoring and recording:
Data collection forms: Standardized forms were developed
to document type, dose, frequency, and timing of postoper-
ative medication use. Regular review: Routine audits en-
sured adherence to established medication protocols, with
deviations corrected promptly.
(3) Adherence monitoring: Patient interviews: Periodic in-
terviews were conducted to assess understanding and ad-
herence to the medication regimen, and collect feedback
on their understanding of the treatment plan. Healthcare
provider records: Nurses documented responses to proki-
netic and analgesic treatments in care logs, enabling anal-
ysis. Retrospective analysis: Post-study evaluation com-
pared medication adherence and its impact on gastric motil-
ity recovery across groups.
(4) Education and training: Healthcare staff training: Per-
sonnel were trained onmedication standards and the clinical
importance of adherence to clinical practices. Patient edu-
cation: Patients were educated on postoperative recovery
and treatment protocols to enhance compliance.
Quality control and blinding implementation:
(1) In this retrospective study, we extracted Gastroparesis
Cardinal Symptom Index (GCSI) scores, patient satisfac-
tion, gastrointestinal parameters, and laboratory measure-
ment data (GAS, pepsinogen I (PG I)) from existing med-
ical records and laboratory databases. Data extraction was
performed by two independent researchers using a stan-
dardized form, and the analysts were masked to group as-
signment until statistical analysis was completed. Labora-
tory results were generated by routine clinical testing, and
sample identifiers were replaced with anonymous codes be-
fore analysis.
(2) Standardized data collection tools and procedures:
GCSI scoring: A validated Chinese version of the GCSI
was used in structured interviews by blinded, uniformly
trained nurses. Interviews followed a standardized script

to avoid leading questions, and patient responses were
recorded verbatim for scoring.
Gastrointestinal function indicators: Gastric drainage vol-
ume, time to first flatus, first bowel movement, eating re-
sumption, and symptom resolution were recorded by ward
nurses following standard operating procedures (SOPs).
Objective observations, such as nurse-signed records for
first flatus and bowel movements, physician-approved di-
etary orders, and clinical documentation of symptom res-
olution, were used instead of subjective patient reports or
nurse assumptions.
(3) Blinded datamanagement: Data entry personnel worked
independently and accessed only anonymized data. Fi-
nal statistical analysis was performed by a biostatistician
blinded to group allocations, with only Group A and B la-
bels used.
(4) Training for data collection personnel: All staff involved
in data collection (assessors, recording nurses, laboratory
staff) completed specialized SOP training and passed com-
petency evaluations before participating in the study.

Observation Indicators

As a retrospective study, the results of the outcome indica-
tors were already recorded in the existing case files.
(1) Gastrointestinal hormone levels: Blood samples (5 mL
fasting venous blood) were collected before and two weeks
after the intervention. Samples were centrifuged at 3000
rpm for 15 minutes to obtain serum. Enzyme-linked im-
munosorbent assaywas used tomeasure serummotilin, gas-
trin (GAS), and pepsinogen I concentrations.
(2) Severity of gastroparesis symptoms: The Gastroparesis
Cardinal Symptom Index [9] was employed to evaluate the
severity of gastroparesis symptoms in both groups before
and two weeks post-intervention. The index includes three
subscales: postprandial fullness/early satiety (4 items), nau-
sea/vomiting (3 items), and abdominal distention (2 items).
Each item is rated on a 0–5 scale: none, very mild, mild,
moderate, severe, or very severe. Higher scores indicate
greater severity of gastroparesis.
(3) Gastrointestinal function: Parameters including gastric
drainage volume, time to first flatus, time to resume nor-
mal eating, and symptom resolution time were recorded and
used to assess gastrointestinal recovery.
(4) Patient satisfaction with nursing care: Before discharge,
patient satisfaction was assessed using a self-designed hos-
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pital survey scale ranging from 0 to 100 points. A score
≥89 indicated “very satisfied”, 70–89 indicated “generally
satisfied”, and<70 indicated “unsatisfied”. The total satis-
faction rate was calculated as:

Total Satisfaction Rate (%) = (Very Satisfied + Generally
Satisfied) / Total Cases × 100%.

The standardized process for questionnaire distribution and
collection is detailed in Supplementary Material.
Personnel blinding statement: The satisfaction question-
naire survey was conducted by a full-time research assistant
who had received standardized training, did not participate
in clinical care, and remained blinded to group allocation.
Process validity statement: To minimize reporting biases
(e.g., social desirability bias), questionnaires were dis-
tributed in a private setting, with standardized instructions
provided. Patients sealed their completed questionnaires,
which were anonymized before analysis.

Statistical Methods
Data were analyzed using SPSS version 22.0 (IBM, Ar-
monk, NY, USA) and GraphPad Prism version 8.0.2
(GraphPad Software, Inc., San Diego, CA, USA). The nor-
mality of data was tested using the Shapiro-Wilk test. The
Bartlett test was used to evaluate homogeneity of variance.
Normally distributed continuous variables were expressed
as mean± standard deviation (x̄± s), and inter-group com-
parisons were made using independent sample t-tests. Non-
normally distributed data or unequal variances were re-
ported asmedian (M) and interquartile range (M [P25, P75]),
and analyzed using the Mann-Whitney U test. Categorical
(count) data were expressed as percentages (%) and com-
pared using chi-square tests. A p-value< 0.05 was consid-
ered statistically significant.
Data quality assurance procedures included cleaning. Raw
data were reviewed for missing values and outliers, which
were flagged for further analysis.
For limited missing data, mean imputation methods were
applied; for more substantial missingness, multiple impu-
tation methods were used to reduce bias. All imputation
approaches were chosen based on the data type and distribu-
tion characteristics. A Sensitivity analysis was performed
to evaluate the impact of different missing data handling
methods on study results, ensuring robustness of the find-
ings. The data collection process was reviewed for accuracy
and consistency. When necessary, original data sources and
recording methods were re-evaluated to confirm data in-
tegrity. Before inferential analyses, appropriate normality
and variance homogeneity tests were performed to ensure
the suitability of the statistical methods applied.

Results
General Information
To minimize confounding bias and more accurately assess
the effect of the intervention, PSM was applied to control

for covariates potentially influencing treatment outcomes
between the two patient groups. By calculating a propensity
score for each patient, individuals in the treatment group
werematchedwith those in the control group, yielding com-
parable characteristics after matching.
The general characteristics of both groups are shown in Ta-
ble 2. No significant differences were observed between
the two groups (p > 0.05).

Gastrointestinal Hormone Levels
Two weeks after the intervention, the observation group
exhibited significantly lower serum MTL and GAS levels
compared to the control group, while serum PG I levels
were higher in the observation group. Specifically, MTL
(82.51 ± 9.83) pg/mL vs. (95.25 ± 9.10) pg/mL; 95% CI
= (–15.7069, –9.7906); GAS, (67.80 ± 9.54) pg/mL vs.
(81.70± 8.55) pg/mL; 95% CI = (–16.7264, –11.0711); PG
I, (86.10± 7.50) ng/mL vs. (77.50± 7.20) ng/mL; 95% CI
= (6.3032, 10.8943). All differences were statistically sig-
nificant (p < 0.05; Table 3).

Severity of Gastroparesis Symptoms
GCSI score data were collected through interviews con-
ducted by trained independent evaluators blinded to group
allocation. Two weeks after treatment, the observation
group showed significantly lowerGCSI scores than the con-
trol group (14.10 ± 7.05) vs. (23.60 ± 10.08); 95% CI =
(–12.218, –6.782), p < 0.05, Table 4).

Gastrointestinal Function
Gastrointestinal function time indicators were recorded by
nurses who were blinded to the study groups following
standardized procedures using objective timestamps. The
observation group exhibited a lower gastric drainage vol-
ume, earlier first flatus, shorter time to resume normal eat-
ing, and faster symptom resolution compared to the control
group (Gastric drainage volume: (952.10± 19.40) mL/day
vs. (1121.33 ± 27.65) mL/d, 95% CI = (–176.6950, –
161.7650); time to first flatus: (35.10 ± 6.05) hours vs.
(45.50 ± 6.35) hours, 95% CI = (–12.3274, –8.4551); time
to resume normal eating: (5.10 ± 0.65) days vs. (6.45 ±
1.32) days, 95% CI = (–1.6772, –1.0253); time to symptom
resolution: (13.50 ± 2.68) days vs. (18.05 ± 2.35) days,
95% CI = (–5.3382, –3.7618)). All differences were statis-
tically significant (p < 0.05, Table 5).

Nursing Satisfaction
Nursing satisfaction data were obtained through interviews
conducted by trained independent evaluators who were
blinded to group allocation. The satisfaction rate in the ob-
servation group was significantly higher than in the control
group (p < 0.05, Table 6).
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Table 2. Baseline characteristics of the two groups before and after PSM.

Observation indicators
Pre-PSM Post-PSM

Observation
group (n = 105)

Control group
(n = 100)

t χ2/p Observation
group (n = 80)

Control group
(n = 80)

t χ2/p

Age (years) 63.70 ± 8.34 60.21 ± 7.50 3.145 0.002 55.78 ± 5.13 54.96 ± 4.87 1.034 0.303
Gender (male/female) 55/50 55/45 0.141 0.707 46/34 51/29 0.655 0.418
Classification of gastroparesis, n (%)
A 26 (24.76) 33 (33.00)

1.725 0.422
17 (21.25) 26 (32.50)

2.795 0.247B 52 (49.52) 45 (45.00) 40 (50.00) 32 (40.00)
C 27 (25.71) 22 (22.00) 23 (28.75) 22 (27.50)

BMI (kg/m2) 23.51 ± 2.50 23.11 ± 2.25 1.202 0.231 24.08 ± 2.97 24.77 ± 2.65 1.572 0.118
Smoking history, n (%) 38 (36.19) 31 (31.00) 0.618 0.432 26 (32.50) 21 (26.25) 0.695 0.404
Complications, n (%)
Comorbid diabetes 28 (26.67) 21 (21.00) 0.904 0.342 17 (21.25) 16 (20.00) 0.038 0.845
Hypertension 21 (20.00) 18 (18.00) 0.133 0.715 7 (8.75) 12 (15.00) 1.493 0.222
Hyperlipidemia 35 (33.33) 20 (20.00) 4.638 0.031 15 (18.75) 13 (16.25) 0.173 0.677

Obesity 26 (24.76) 21 (21.00) 0.410 0.522 16 (20.00) 20 (25.00) 0.573 0.449
Operative time (h) 5.05 ± 0.73 4.96 ± 0.65 1.032 0.303 4.36 ± 0.58 4.40 ± 0.60 0.429 0.668

PSM, propensity score matching; BMI, Body Mass Index.

Table 3. Comparison of gastrointestinal hormone levels between the two groups (x̄ ± s).

Group n
MTL (pg/mL) GAS (pg/mL) PG I (ng/mL)

Before intervention Two weeks after
intervention

Before intervention Two weeks after
intervention

Before intervention Two weeks after
intervention

Observation group 80 136.30 ± 15.10 82.51 ± 9.83 131.25 ± 15.70 67.80 ± 9.54 55.21 ± 6.35 86.10 ± 7.50
Control group 80 136.65 ± 16.05 95.25 ± 9.10 130.20 ± 13.95 81.70 ± 8.55 54.95 ± 5.45 77.50 ± 7.20
t-value 0.146 8.512 0.447 9.708 0.269 7.398
p-value 0.884 <0.001 0.655 <0.001 0.789 <0.001

MTL, motilin; GAS, gastrin; PG I, pepsinogen I.

Discussion
Gastroparesis syndrome following radical gastric cancer
surgery is a non-mechanical obstructive condition primar-
ily characterized by delayed gastric emptying and impaired
gastric outlet function. The core clinical symptoms include
impaired gastric motility, postprandial fullness, bloating,
nausea, vomiting, abdominal distention, and upper abdomi-
nal pain. Several studies have indicated that nutritional sup-
port can provide essential nutrients to meet the body’s en-
ergy and nutritional demands, thus mitigating malnutrition
caused by reduced oral food intake [10,11]. For patients
undergoing surgery for malignant tumors, comprehensive
nutritional support is crucial for maintaining body weight
and preventing malnutrition [12]. In patients with gastro-
paresis syndrome, providing effective nutritional support is
especially challenging due to frequent symptoms such as
nausea, vomiting, and anorexia, which significantly limit
dietary intake. In such cases, nutritional strategies must be
tailored more precisely to the needs of the patient [13].

Previous research has shown that nutritional interventions
guided by a multidisciplinary team can facilitate the devel-
opment of personalized dietary and nutrition plans based on
the specific condition of the patient [14]. Through coordi-

nated efforts, a multidisciplinary team can optimize dietary
modifications, assess and stratify nutritional risks, and im-
plement timely enteral or parenteral nutrition. These inter-
ventions help alleviate gastrointestinal symptoms, reduce
gastric workload, and enhance patient tolerance to feeding
regimens [15].

This study observed that after two weeks of intervention,
levels of MTL and GAS in both patient groups had signifi-
cantly decreased compared to preoperative levels, while PG
I levels increased. These changes were more pronounced
in the observation group, which received comprehensive
care combined with nutritional support, than in the control
group, which received routine care. These findings provide
direct biochemical support for the hypothesis that compre-
hensive interventions can improve gastric function.

A potential mechanistic explanation for the observed de-
crease in MTL/GAS involves the concept of compensa-
tion and overcompensation in gastroparesis. At the core of
gastroparesis lies delayed gastric emptying. Under patho-
logical conditions, the body often attempts to compen-
sate by increasing the secretion of gastric motility-related
hormones, such as MTL, which promotes gastric motil-
ity, and GAS, which stimulates gastric acid secretion and
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Table 4. Comparison of GCSI scores between the two groups (x̄ ± s, scores).
Group n Before intervention Two weeks after intervention

Observation group 80 33.10 ± 8.50 14.10 ± 7.05
Control group 80 34.20 ± 7.45 23.60 ± 10.08
t-value - 0.870 6.909
p-value - 0.385 <0.001

GCSI, Gastroparesis Cardinal Symptom Index.

Table 5. Comparison of gastrointestinal function indicators between the two groups (x̄ ± s).
Group n Gastric drainage volume

(mL/day)
Time to first flatus (h) Time to resume

normal eating (days)
Time to symptom
resolution (days)

Observation group 80 952.10 ± 19.40 35.10 ± 6.05 5.10 ± 0.65 13.50 ± 2.68
Control group 80 1121.33 ± 27.65 45.50 ± 6.35 6.45 ± 1.32 18.05 ± 2.35
t-value - 44.815 10.600 8.211 11.401
p-value - <0.001 <0.001 <0.001 <0.001

antral contractions, to overcome the emptying dysfunction
[16]. However, this compensatory response is often inef-
fective or excessive, leading to persistently elevated levels
of MTL and GAS. These heightened levels can exacerbate
gastric spasms, increase patient discomfort, and contribute
to symptoms of indigestion [17]. This may explain why,
under routine care, hormone levels in the control group de-
clined slightly but remained relatively high. In contrast, the
observation group exhibited a more significant decrease in
MTL and GAS levels, indicating more effective resolution
of gastric motility disorders. This improvement can be at-
tributed to several factors. One is the reduction of physio-
logical stress and improved neurological regulation. Multi-
disciplinary collaboration, including psychological support
and analgesia, helps to alleviate postoperative pain and re-
duce anxiety-induced sympathetic nervous system activa-
tion. By attenuating the “fight or flight” stress response,
which is a well-documented inhibitor of gastrointestinal
motility, comprehensive care facilitated the restoration of
vagal tone. This, in turn, promoted more physiological gas-
tric motility and reduced the need for compensatory hor-
monal elevation. Another contributing factor is the opti-
mization of nutritional substrates and physiological stim-
uli. Early, evidence-based, and individualized nutritional
support, especially via the enteral route, supplied not only
essential energy and nutrients but also influenced gastric
function through the physical and chemical properties of
the feeding solution. Variables such as osmolality, temper-
ature, and infusion rate of the nutritional solution, as well
as specific nutrients such as select amino acids and short-
chain fatty acids, served as physiological signals to the en-
teric nervous system and endocrine cells. Such stimuli en-
hanced the coordinated contraction and emptying of gastric
smooth muscle, thereby reducing reliance on elevatedMTL
and GAS levels. Lastly, improvement of the gastric envi-
ronment played a crucial role. A well-structured nutritional
plan, emphasizing low-fat, easily digestible, small, and fre-
quent meals, reduces mechanical and chemical stress on the

stomach. This approach minimized gastric overloading and
irritation, preventing reflexive over-secretion of MTL and
GAS, often triggered by food retention [18,19].
Compared to the routine care, the control group may have
lacked systematic stress management and detailed nutri-
tional adjustments, which limited the ability to effectively
interrupt the vicious cycle of gastroparesis and compen-
satory hormone overproduction. As a result, improvements
in hormone levels were less pronounced.
Pepsinogen I serves as a key biomarker of gastric acid se-
cretion. Secreted primarily by the chief cells in the gastric
fundus, its serum concentration reflects the acid-producing
capacity and the functional status of the fundic glands [20].
In gastroparesis, the retention of gastric contents, gastric di-
lation, and associated inflammation or autonomic dysfunc-
tion inhibit gastric acid secretion [21]. Furthermore, the
stress response also suppresses gastric acid secretion, lead-
ing to lower PG I levels.
Patients receiving comprehensive intervention showed sig-
nificantly higher PG I levels compared to the control group,
suggesting better recovery of gastric secretory function.
Several mechanisms may explain this effect. One is the
improvement in neuroendocrine regulation. As previously
discussed, the reduction of physiological stress and restora-
tion of vagal tone through multidisciplinary care promote
the physiological control of gastric acid secretion. Another
factor is the dual effect of nutritional support. Adequate
nutritional substrates, especially protein, provide raw ma-
terial for gastric acid synthesis. Furthermore, the passage
of enteral nutrition through the duodenum stimulates the
release of hormones such as gastric inhibitory polypeptide
(GIP) and cholecystokinin (CCK), which modulate gastric
secretory activity. Although these hormones initially in-
hibit acid secretion, they promote coordinated long-term se-
cretory function under physiological conditions [22,23].
Improved gastric emptying also plays a key role. By reduc-
ing the mechanical distention and chemical feedback that
impair fundic function, comprehensive care creates a fa-



1242 Ann. Ital. Chir., 96, 9, 2025

Congxue Xie, et al.

Table 6. Comparison of nursing satisfaction between the two groups n (%).
Group n Very satisfied, n (%) Generally satisfied, n (%) Unsatisfied, n (%) Overall satisfaction rate (%)

Observation group 80 44 (55.00) 31 (38.75) 5 (6.25) 75 (93.75)
Control group 80 27 (33.75) 32 (40.00) 21 (26.25) 59 (73.75)
χ2-value - 11.757
p-value - 0.001

vorable local environment for gastric acid secretion. The
restoration of PG I levels may also indicate improved gas-
tric mucosal health, especially in the functional recovery of
chief cells. In contrast, the control group, receiving routine
care, may have experienced slower improvement in gastric
emptying and inadequate stress management, resulting in
a continuous unfavorable gastric environment and delayed
restoration of secretory function, as indicated by the smaller
increase in PG I levels.
Changes in gastrointestinal hormone levels may influence
long-term patient outcomes in multiple ways. Restoration
of hormone balance contributes to the recovery of normal
gastrointestinal function, alleviating symptoms of gastro-
paresis. Improved gastric emptying and digestive capacity
reduce complication risks and improve the patient’s qual-
ity of life. As gastrointestinal function recovers, nutrient
absorption efficiency improves, which supports postoper-
ative recovery, strengthens immune function and reduces
the risk of postoperative complications or delayed recov-
ery. Improvements in gastroparesis symptoms contribute
to enhanced quality of life, reduced levels of anxiety and
depression, and foster a more positive care experience [24].
Relief of symptoms may also strengthen psychological re-
silience, exerting a beneficial influence on long-term men-
tal health outcomes [25]. In addition to the psychological
well-being, normalization of gastrointestinal hormone lev-
els may help reduce the risk of gastric cancer recurrence,
especially when combined with appropriate postoperative
monitoring and timely intervention. Efficient gastrointesti-
nal function further contributes to a lower incidence of post-
operative complications, including infection and malnutri-
tion.
The interpretation of confidence intervals is essential in
evaluating the significance and robustness of findings. A
confidence interval provides a range for the estimated ef-
fect, offering insights into the precision and reliability of
the results. In this study, presenting confidence intervals
for key indicators such as MTL, GAS, and PG I, is cru-
cial for assessing their clinical significance. For example,
a 95% confidence interval for PG I ranging from 6.3032 to
10.8943 suggests that the true change in PG I lies within
this interval with 95% certainty, supporting the observed
benefit of the intervention in the observation group. The
clinical significance of PG I elevation, from 77.50 ng/mL in
the control group to 86.10 ng/mL in the observation group,
can be considered from several perspectives. As a precur-
sor to pepsin, PG I is typically associated with the func-

tional status of the gastric glands. An increase in its level
may reflect improved gastric secretory function, which is
crucial in supporting gastrointestinal recovery after radical
gastrectomy for cancer. Literature also suggests that PG
I dynamics may be related to clinical prognosis in gastric
cancer patients. Elevated levels may indicate better mu-
cosal restoration, potentially lowering the likelihood of re-
currence or postoperative complications.
Moreover, higher PG I levels are likely associated with
symptom relief. Through comprehensive nursing care and
targeted nutritional support, the observed rise in PG I may
contribute to the alleviation of bloating, nausea, and other
manifestations of gastroparesis, improving overall quality
of life. In statistical reporting, it is essential to look beyond
p-values by including effect sizes and confidence intervals.
These additional indicators offer a clearer understanding of
the statistical and clinical significance of the findings, and
they strengthen the validity of evidence-based conclusions.
A study conducted by Li et al. [26] highlights that tradi-
tional Chinese acupuncture therapy for gastrointestinal dis-
eases has a history spanning thousands of years. A meta-
analysis included randomized controlled trials in which the
treatment groups received traditional Chinese acupuncture,
while the control groups received standard medical treat-
ment, routine nursing, or rehabilitation. Using RevMan
5.3 software (RevMan 5.3, Cochrane Collaboration, Lon-
don, UK), the relative risks and weighted mean differences
with 95% confidence intervals were calculated for total
effectiveness, gastrin levels, gastric emptying time, fast-
ing blood glucose, 2-hour postprandial blood glucose, and
HbA1c levels. The Cochrane risk of bias tool was applied
for quality assessment, and a total of 59 studies were in-
cluded in the final analysis. Compared to the control group,
the acupuncture group demonstrated significantly higher to-
tal effectiveness, enhanced gastric emptying, and reduced
HbA1c levels. These findings suggest that traditional Chi-
nese acupuncture has notable benefits in managing diabetic
gastroparesis compared to Western or traditional pharma-
cological treatments. However, due to the generally low
methodological quality and high risk of bias in the included
studies, further high-quality randomized controlled trials
are needed to validate these conclusions.
Following two weeks of intervention, GCSI scores for gas-
troparesis decreased in both patient groups. However, the
decline was significantly greater in the observation group
than in the control group. This trend was highly consis-
tent with the greater decline in MTL and GAS levels and
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the greater increase in PG I, supporting a direct association
between improvements in biochemical indicators and the
alleviation of clinical symptoms. The primary driver of the
decrease in GCSI scores appears to be the restoration of gas-
tric motility and acceleration of gastric emptying. Themore
significant reduction in MTL and GAS levels in the obser-
vation group reflects reduced compensatory hormonal stim-
ulation and enhanced coordination of gastric motility. The
elevated PG I levels indirectly signal improvements in the
gastric environment and reduced resistance to gastric out-
flow. Accelerated gastric emptying alleviates core symp-
toms such as postprandial bloating, early satiety, nausea,
and vomiting, which are central to GCSI scoring.
Recovery of gastric acid secretion also plays a crucial role.
The increase in PG I in the observation group indicates en-
hanced gastric acid secretion, which is crucial for the ini-
tial digestion of proteins, microbial defense, and promotion
of intestinal digestion and absorption. Insufficient gastric
acid secretion can lead to symptoms such as indigestion,
upper abdominal discomfort, and belching, all components
of the GCSI scale. Therefore, improved gastric acid secre-
tion likely contributed to the more significant symptom re-
lief observed. The broad-spectrum benefits of the compre-
hensive intervention strategy also contribute to symptom
improvement. Personalized dietary management, tailor-
ing food properties, caloric density, and meal timing, min-
imized gastric burden and discomfort. Multidisciplinary
collaboration optimized the use of prokinetic and antiemetic
agents, enhancing their efficacy under the support of nu-
tritional therapy. Regulation of the brain-gut axis through
psychological counseling and health education significantly
reduced patient anxiety and uncertainty about the disease,
both of which can amplify symptom perception and impair
gastrointestinal function [27]. The alleviation of psycho-
logical stress, therefore, likely contributed meaningfully to
the improvement of subjective GCSI scores. Furthermore,
encouragement of early postoperative activity helped stim-
ulate the enteric neural pathways and improve abdominal
blood flow, indirectly promoting gastric emptying and alle-
viating discomfort such as bloating.
In contrast, symptom improvement in the control group was
likely attributable to conventional treatment, routine nutri-
tional advice, and natural postoperative recovery. How-
ever, in the absence of a systematic, multi-targeted interven-
tion, the effects on gastric motility (as indicated by inade-
quate reduction inMTL and GAS), gastric environment im-
provement (as reflected by minimal PG I increase), and the
lack of targeted psychological support were limited. Con-
sequently, the degree and speed of symptom relief in the
control group were inferior to those observed in the com-
prehensively managed observation group. These findings
highlight the advantages of an individualized, multidisci-
plinary, and collaborative nursing approach in managing
the complex symptoms associated with postoperative gas-
troparesis.

In a related study by Hu et al. [28], 90 patients diag-
nosed with spleen and stomach deficiency-type gastropare-
sis were randomly selected for analysis. Participants were
divided into two groups through digital randomization: a
control group receiving routine nursing care, and an obser-
vation group receiving comprehensive Traditional Chinese
Medicine (TCM) nursing in addition to the care provided
to the control group. The results showed that, following
the intervention, the observation group experienced more
significant improvements in gastric pain and clinical symp-
toms compared to the control group. Pain scores recorded
on days four and eight were lower in the observation group.
Additionally, nursing satisfaction was significantly higher
among patients in the observation group. In the clinical care
of patients with spleen and stomach deficiency-type gas-
troparesis, the application of a comprehensive TCM nurs-
ing model effectively improved treatment outcomes, en-
hanced physical recovery, relieved gastric discomfort, and
significantly increased patient satisfaction with nursing ser-
vices. These findings are consistent with the results of this
study, reinforcing the conclusion that comprehensive inter-
ventions significantly alleviate clinical symptoms and en-
hance postoperative quality of life in gastroparesis patients,
while also improving patient satisfaction with nursing care.
The observation group demonstrated significantly lower
gastric juice drainage volume, earlier time to first flatus,
shorter time to resume normal eating, and quicker symp-
tom resolution compared to the control group. These differ-
ences can be attributed to several mechanisms underlying
enhanced gastrointestinal function recovery in the observa-
tion group.
Physiological mechanisms contributing to reduced gastric
drainage volume include optimized neuroendocrine regula-
tion. The multidisciplinary care approach, including pain
management and psychological interventions, significantly
mitigated the postoperative stress response. Under stress,
sympathetic nervous system activation suppresses vagal
tone, leading to disrupted gastric acid secretion and weak-
ened gastric antrum motility, resulting in gastric retention.
The comprehensive nursing provided reduced circulating
cortisol and other stress hormones, restored autonomic ner-
vous system balance, and suppressed excessive gastric acid
secretion, thus lowering the drainage volume. An addi-
tional contributor was the targeted effect of nutritional sup-
port. An individualized enteral nutrition strategy, based on
a thorough nutritional risk assessment and employing low-
fat, isotonic formulations, helped reduce gastric acid stim-
ulation. Early initiation of enteral nutrition also stimulated
the duodenum, releasing peptide YY (PYY) and glucagon-
like peptide-1 (GLP-1), which inhibit gastric acid secretion
and accelerate gastric emptying. In contrast, conventional
dietary practices in the control group lacked such targeted
precision. The synergistic effect of prokinetic medications
further enhanced outcomes. The multidisciplinary team
systematically monitored for gastroparesis symptoms and
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administered agents such as erythromycin and mosapride
in a timely fashion. These agents enhanced gastric antral
contractions, improved emptying, and further reduced gas-
tric fluid accumulation.
Mechanisms underlying shortened time to first flatus pri-
marily involve enteric nervous system activation. Early en-
teral nutrition, a core intervention in the observation group,
provided short-chain fatty acids (SCFAs), which stimulated
chromaffin cells in the gut to release 5-hydroxytryptamine
(5-HT). This, in turn activated the intrinsic enteric nervous
plexus and restored gut motility reflexes. Delayed nutri-
tional support in the control group may have missed the op-
timal window for postoperative enteric nerve function re-
covery. Restoration of the vagovagal reflex also played a
role. Psychological interventions and pain management at-
tenuated sympathetic activation, relieving vagal inhibition.
This facilitated earlier restoration of the gastrocolic reflex,
enhancing colonic motility in the observation group rela-
tive to controls. Inflammation control and improvement of
the intestinal microenvironment were also key contributing
factors. Individualized nutritional support enhanced pro-
tein intake, especially from sources such as whey protein,
which reduced postoperative inflammatory markers such as
interleukin (IL)-6 and tumor necrosis factor (TNF)-α. This
helped alleviate postoperative intestinal edema caused by
surgical trauma and improved smooth muscle contraction
efficiency [29].
Mechanisms supporting the earlier resumption of normal
feeding and symptom resolution are multifactorial. One
primary factor is improved gastric emptying, evidenced
by reduced gastric drainage volume and earlier gas pas-
sage. These indicators suggest a higher gastric emptying
rate in the observation group, warranting further validation
through objectivemethods such as gastric scintigraphy. Ac-
celerated gastric emptying mitigates hallmark symptoms of
gastroparesis, including early satiety, nausea, and vomit-
ing, thus laying the physiological foundation for earlier oral
feeding. Bidirectional regulation of the brain-gut axis also
contributed. Psychological support lowered anxiety and
suppressed corticotropin-releasing hormone (CRH), which
otherwise inhibits gastrointestinal motility. At the same
time, improvements in gastrointestinal function produced
positive feedback to the central nervous system, creating a
positive loop of symptom relief, anxiety reduction, and fur-
ther function recovery. A cascading effect involving nutri-
tion, physiological function, and symptomatology was also
evident. The intervention logic in the observation group
followed a coherent trajectory: precise nutritional support
facilitated mucosal repair, reduced inflammation, enhanced
neuronal transmission, accelerated motility recovery, and
led to symptom resolution. This chain of improvements ul-
timately enabled earlier restoration of oral feeding. In con-
trast, the control group, lacking systematic interventions,
exhibited fragmented recovery at various stages.

The satisfaction level reported by the observation groupwas
significantly higher, with several underlying factors con-
tributing to this difference in nursing satisfaction. One key
factor was the direct effect of symptom relief. The obser-
vation group experienced faster resolution of core symp-
toms, such as bloating and vomiting, and an earlier return
to oral feeding directly, which directly improved physio-
logical comfort and established a foundation for enhanced
patient satisfaction. Patient empowerment and a stronger
sense of participation also played a vital role. Personalized
health education, particularly diet adjustments guided by
nutritionists, allowed patients to develop self-management
skills, such as symptom tracking and food texture adjust-
ments, which fostered a sense of control over their con-
dition. Additionally, the visibility and frequency of psy-
chological support interventions made patients feel gen-
uinely cared for, in contrast to the unidirectional and generic
educational approach experienced by those in the control
group. The experience-related advantages of multidisci-
plinary collaboration were also notable. The timeliness of
team responses, such as early identification and manage-
ment of complications such as diarrhea through formula ad-
justments, helped reduce patient discomfort and distress.
Continuity in the care experience, achieved through coor-
dinated efforts among physicians, nurses, nutritionists, and
psychologists, reduced the fragmentation typical of conven-
tional nursing and allowed patients to perceive a more inte-
grated whole-process approach to recovery. Another influ-
ential element was the effectiveness of expectationmanage-
ment. Comprehensive nursing strategies set clear, phase-
based recovery goals, such as initiating enteral nutrition by
the third postoperative day or transitioning to liquid food
after one week. This approach helped patients form real-
istic expectations. When actual recovery progresses bet-
ter than expectations, patients have reported significantly
higher satisfaction.
Despite the positive findings, several limitations must be
acknowledged, which may influence the generalizability of
the results and the depth of the mechanistic interpretation.
One major limitation is the study design. This research was
conducted as a retrospective cohort study, with patients al-
located into groups based on pre-existing medical records
(observation vs. control). The absence of randomization
raises the possibility of baseline differences between the
two groups in variables such as preoperative nutritional sta-
tus, tumor staging, surgical techniques, preoperative anxi-
ety levels, or comorbid conditions. These potential con-
founding factors may have contributed to the observed ef-
fects of the intervention, suggesting that the superiority of
the observation group may partially result from more fa-
vorable baseline characteristics, rather than solely from the
nursing intervention.
Another limitation was the short-term observation window.
The study evaluated outcomes only within the first two
weeks post-intervention. Since recovery from postopera-
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tive gastroparesis is often a prolonged process, it remains
unclear whether the early advantages in the observation
group are sustained over time. The study does not ad-
dress whether the two groups differ in terms of long-term
symptom resolution, duration to resume full feeding nutri-
tional status, quality of life, or readmission rates. There-
fore, short-term improvements do not necessarily translate
into an optimized long-term prognosis.
Additionally, the retrospective design of the study limits the
ability to rigorously control all potential confounding vari-
ables. For example, variations in perioperative medication
use, such as the types and dosages of administered proki-
netic agents, could have influenced the interpretation of the
results.
While the nursing satisfaction survey was designed to be
as objective as possible, patient perceptions may have been
influenced by the visible differences in nursing care inten-
sity, for example, more frequent nutritional consultations,
which may have biased satisfaction scores. This reflects an
inherent limitation of non-blinded study designs.
Due to the nature of the interventions, conventional care
vs. comprehensive nutritional support, it was not possi-
ble to blind either the patients or care providers, which
may have influenced subjective reports such as GCSI scores
and satisfaction ratings. To address this bias, the study
employed blinded evaluators who were unaware of group
assignments, standardized data collection protocols, and
emphasized confidentiality to encourage honest feedback.
Furthermore, the consistency between subjective outcomes
and objective indicators, such as gastrointestinal hormone
levels and gastrointestinal function time points, provided
additional support for the reliability of the findings, mini-
mizing the impact of potential bias related to group alloca-
tion knowledge in measuring outcomes, especially subjec-
tive outcomes.

Conclusions
Comprehensive nursing combined with nutritional support
improves gastric function in patients with gastroparesis syn-
drome following radical gastrectomy for gastric cancer. It
contributes to the regulation of gastrointestinal hormone
levels, alleviates the severity of gastroparesis symptoms,
and significantly improves patient satisfaction with nursing
care.
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