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Abstract

Background: Endoscopic retrograde cholangiopancreatography (ERCP) is crucial for managing pediatric hepatobiliary diseases
but frequently results in postoperative gastrointestinal dysfunction such as delayed flatus and defecation, which can prolong
recovery and increase the risk of complications. Nonpharmacological interventions such as acupoint massage and mirabilite
application offer potentia benefits, but evidence for their efficacy and synergy in children after ERCP is lacking.

Objective: This study aims to evaluate the individual and combined effects of acupoint massage and abdominal mirabilite
application on accelerating gastrointestinal recovery in pediatric patients following ERCP.

Methods: A single-center, single-blind, randomized controlled tria will be conducted involving 72 children aged between 2
and 12 years who have undergone ERCP. Participants will be randomly allocated to 1 of the 4 groups. acupoint massage group
(stimulating ST-36, ST-25, CV-12, and PC-6 for 2 minutes per point; twice daily), mirabilite group (abdominal application for
1 hour; twice daily), combination group (both interventions; at least 1 hour apart), or conventional care group. The primary
outcome is the timeto first postoperative flatus and defecation. The secondary outcomes include the frequency of postoperative
nausea and vomiting and inflammatory markers. Datawill be analyzed using intention-to-treat analysiswith SPSS, using ANOVA,
chi-sgquare, and nonparametric tests as appropriate.

Results: Thistrial is currently in progress, having received funding in January 2023 and July 2023. Participant recruitment
commenced on November 1, 2024, with an anticipated completion date of October 30, 2026. As of January 2026, atotal of 38
pediatric patients have been enrolled and randomized, while data collection and intervention delivery are ongoing. No interim
analysis has been conducted. The final analysis will begin after recruitment and follow-up are complete, with primary results
expected to be published in the second half of 2026.

Conclusions: This study is the first to rigorously assess the efficacy and potential synergistic effects of acupoint massage and
mirabilite application for enhancing gastrointestinal recovery after pediatric ERCP. Positive findings could establish a safe,
nonpharmacological protocol to improve postoperative outcomes, reduce hospital stays, and minimize complications in this
vulnerable population.

Trial Registration: International  Traditional Medicine Clinical Trial Registry ITMCTR2025000670;
https://itmctr.ccebtcm.org.cn/mgt/proj ect/view/3385640124071694411
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Introduction

Background

Endoscopic retrograde cholangiopancreatography (ERCP) isa
significant minimally invasive diagnostic and therapeutic
procedure extensively used in the diagnosis and treatment of
pediatric hepatobiliary disorders, including common bile duct
stones, hiliary strictures, biliary fistulas, and chronic pancrestitis
[1-3]. Research indicates that children undergoing ERCP
experience varying degrees of postoperative gastrointestinal
dysfunction, including delayed passage of flatus and stool,
abdominal distension, nausea, vomiting, and diminished bowel
sounds [2,4]. If not promptly addressed, these complications
may |ead to severe outcomes, such asintestinal perforation and
pancreatitis [5]. Postoperative gastrointestinal dysfunction not
only increases the child’s discomfort but may aso prolong
hospital stays, raise intravenous nutrition requirements, and
heighten the risk of complications, ultimately impacting the
overall recovery process and exacerbating the economic burden
on health care systems[6,7].

The mechanisms contributing to gastrointestinal dysfunction
following ERCP are multifactorial, encompassing preoperative
anxiety, opioid use, mechanical stimulation of the intestines
from surgical procedures, vagal nerve dysfunction, and
postoperative inflammatory responses[8-10]. Furthermore, the
gastrointestinal devel opment of children isincomplete, and their
metabolic and neuroregul atory functions are more sensitive than
those of adults, potentially exacerbating the delay in
postoperative gastrointestinal  recovery [11,12]. Current
postoperative management strategies have shown limited
effectiveness in the pediatric population. For instance, the
administration of |low-dose opioids after gastrointestinal surgery
fails to alleviate postoperative pain and is associated with an
increased incidence of postoperative gastrointestinal dysfunction
[9]. Currently, thereisno efficient, safe, and adherence-friendly
specific  protocol  specifically designed to enhance
gastrointestinal function in children after ERCP, highlighting
the pressing need to explore nonpharmacological, low-risk
alternative therapies.

Traditional Chinese medicine (TCM) posits that postoperative
gastrointestinal dysfunction is categorized as “abdominal
distension” or “constipation,” with the underlying pathogenesis
frequently associated with Qi stagnation and bowel obstruction
[13-15]. Acupoint massage stimulates specific acupoints to
unblock meridians and harmonize Qi and blood, thereby
enhancing gastrointestinal motility [16,17]. Research has
demonstrated that massage activates parasympathetic nerve
activity, promoting intestinal movement [18]. The topical
application of mirabilite (sodium sulfate) aligns with TCM’s
principle that “external treatment corresponds with internal
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treatment.” This substance possesses a cold nature and salty
flavor, allowing it to clear heat, reduce swelling, and soften
hardnessto disperse masses; its high osmotic properties alleviate
edema of the intestinal wall and stimulate local nerve reflexes,
thus accelerating the recovery of bowel function [19]. The
integration of these 2 methods createsa* comprehensive internal
and external trestment” model; massage regulates the overall
organ function and Qi, while mirabilite addresses localized
swelling and constipation. This approach is advantageous due
to its noninvasive nature, the ease of application, and
cost-effectiveness, making it particularly suitable for pediatric
patients who are intolerant to medication.

Research on adults has confirmed the effectiveness of the topical
application of mirabilite in enhancing gastrointestinal function
and reducing inflammation following laparoscopic
chol ecystectomy and laparoscopic appendectomy for mild acute
biliary pancreatitis[20,21]. Additionally, acupoint massage has
been shown to improve gastrointestinal function in patients
undergoing gynecologic laparoscopic  procedures and
gastrointestinal  surgery [17,18]. Despite the potential
demonstrated by single therapies in adult studies, there is a
significant lack of high-quality evidence supporting the use of
acupoint massage in conjunction with the topical application
of mirabilite to enhance gastrointestinal function in children
following ERCP. Existing research not only lacks evidence for
the effectiveness of acupoint massage, topical application of
mirabilite, and their combined interventions for improving
gastrointestinal function following ERCP in children but also
falls to standardize intervention parameters related to
gastrointestinal recovery in this population, such as the choice
of acupoint for massage, duration of the procedure, and dosage
of mirabilite. We hypothesize that all 3 intervention strategies
will shorten the recovery time of gastrointestinal function and
reduce postoperative adverse reactions compared to standard
care, and the combined group is expected to yield the best
results.

This protocol usesa4-group parallel control design, comprising
an acupoint massage group, a mirabilite external application
group, acombined intervention group, and aroutine care group.
The primary objective is to compare the independent and
synergistic effects of acupoint massage and mirabilite external
application on the recovery of gastrointestina function,
specifically thetimeto first flatulence and defecation following
pediatric ERCP. The secondary objective is to clarify the
differencesin the effects of various interventions on secondary
outcomes, including the frequency of postoperative nauseaand
vomiting (PONV), as well as inflammatory markers, such as
serum amylase and white blood cell (WBC) count. Additionally,
the operational standards, including massage techniques, the
duration of mirabilite application, and the eval uation processes

JMIR Res Protoc 2026 | vol. 15 | e87961 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/87961
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

of interventions, will be standardized to ensure methodol ogical
rigor, thereby providing areliable basis for subsequent clinical
trandation.

Study Aims

This study aims to comprehensively evaluate the effects of
acupoint massage, the external application of mirabilite, and
their combined intervention on gastrointestinal function recovery
in children following ERCP procedures. The primary objectives
include comparing the efficacy of the 3 interventions—acupoint
massage, mirabilite application, and the combined
approach—against a routine care group, specificaly in terms
of shortening the time to first postoperative flatus and bowel
movement. Additionally, this study aimsto clarify whether the
combined intervention offers advantages over individual
therapies to determine the optima clinical strategy. The
secondary objectives involve assessing the degree of
improvement in postoperative symptoms, including PONV;
analyzing changes in inflammatory markers, including serum
amylase and WBC count; and verifying the safety of the
interventions regarding issues such as skin irritation and
procedural tolerance. This research not only determine the
optimal strategy to address the existing evidence gap in
accel erated recovery following pediatric ERCP but also provides

Pueta

a scalable, standardized protocol for rapid postoperative
recovery in pediatric patients.

Methods

Study Design

A paralle 4-group, single-blind, randomized controlled trial
(RCT) will be conducted from November 1, 2024, to October
30, 2026. The study will take place in the pediatric department
of Shuguang Hospital in Shanghai. After baseline assessments,
eligible participantswill berandomly assignedinal:1:1:1ratio
to 4 groups. acupoint massage group, mirabilite group,
combination group, and conventional care group (Figure 1;
Table 1). Table 2 presents the content and procedures used in
each intervention group. The standardized intervention manual
can befound in Multimedia Appendix 1. The primary outcome
measure will be the time to postoperative gas passage or stool,
whereas the secondary outcomes will include the incidence of
PONV aswell as changesin inflammatory markers. This study
will adhere to the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) guidelines
(Multimedia Appendix 2) [22]. This protocol was registered at
the International Traditional Medicine Clinical Trial Registry
(ITMCTR2025000670) on April 7, 2025.

Figure 1. Flow diagram of the study design. PONV: postoperative nausea and vomiting; WBC: white blood cell.
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Table 1. Clinical trial procedure.
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Study period

Enrollment

Baseline (before
surgery)

Intervention and assess-
ment (after surgery)

Closeout (discharge)

Enrollment
Eligibility screen
Informed consent
Randomization
I nterventions
Combination intervention
Mirabilite application
Acupoint massage
Routine care
Assessments
General social demographic data
Primary outcomes
Timeto first flatus
Timeto first defecation

Secondary outcomes

Postoperative nausea and vomiting

frequency
White blood cell count
Serum amylase
Safety monitoring
Skin irritation
Massage tolerance

O 0o o o

Table 2. Intervention program.

Group I ntervention compo-

nents

Frequency or du-
ration

Key operationa parameters

Safety monitoring

Stimulation of
Zhongwan (CV-12),
Tianshu (bilateral;
ST-25), Zusanli (bi-
|ateral; ST-36), and
Neiguan (bilateral;

Acupoint massage

PC-6)
Mirabilite applica-  Periumbilical paste
tion application (xiphoid
process to pubic
symphysis)

Combination group  Both interventions

Twicedaily (2
minutes per acu-
point)

Twicedaily (1
hour, with a5-
minute marginon
either side)

Massage: 2 per
day; mirabilite: 2
per day; mini-
mum interval: 60
minutes

Technique: rotatory kneading+vertical
pressing

Pressure: <0.5 kg (aged 2-5y) and <1 kg
(aged 6-12y)

Sequence: CV-12 -, ST-25 -, ST-36 - PC-6

Allergy test

Preparation: 1:1 mirabilite: water (36 °C-
38°C)

Thickness: 0.5 cm uniform layer
Fixation: hypoallergenic tape

Constant temperature heating pack

Sequence: massage - mirabilite (preferred)
Prohibited: massage within 1 hour after
mirabilite application

Separate documentation for both

Preprocedure wound assess-
ment

Real-time tolerance monitor-
ing

Skin response check
Emergency stop for vomiting
or pan

Preapplication skin test
Temperature monitoring (36
°C-38°C; AT<1°C)

Visua inspection
Discontinuation for erythema
or blisters

Combined monitoring of both
interventions
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Participants

Participantswill be recruited from children who have undergone
ERCP in the pediatric department of Shanghai Shuguang
Hospital. Inclusion criteria are as follows: (1) aged between 2
and 12 years, (2) having completed ERCP, (3) deemed suitable
for pediatric acupressure and external mirabilite application,
(4) having provided written informed consent by legal guardians,
and (5) having provided age-appropriate assent from the child.
Exclusion criteria are as follows. (1) history of abdominal
surgery or severe gastrointestinal dysmotility; (2) concomitant
failure of vital organs, such as the heart, lung, or kidney; (3)
known allergy to mirabilite or skin lesions contraindicating
topical application; (4) cognitive or behavioral impairment that
would compromise cooperation with acupressure; and (5)
intraoperative conversion to open surgery due to major
complications, such as perforation or severe bleeding.
Participants will be withdrawvn under the following
circumstances: (1) voluntary withdrawal by the child or their
parent; (2) loss of communication during the intervention that
precludes further assessment; or (3) the occurrence of aserious
adverse event, including marked clinical deterioration or an
acute medical condition.

Eligible children will beidentified through an electronic medical
record system, with 2 senior physiciansindependently evaluating
their enrollment criteria. In the event of disagreement, a third
expert will adjudicate. All participants will have the research
protocol thoroughly explained by a dedicated research nurse
before surgery, and informed consent will be obtained from the
guardians and the children.

Sample Size

G*Power (version 3.1; Heinrich Heine University Diisseldorf)
software was used to calculate the sample size. We used the F
test as the method for statistical analysis, establishing an a of
.05 and a power (13) of .95. The estimation was based on data
from a previous high-quality clinical trial, which used a 3-arm
parallel design evaluating combined mirabilite application with
massage, massage alone, and mirabilite application alone in
patients undergoing laparoscopic hepatectomy [23]. Using the
reported group means, apooled SD of 13.03 hours, and asample
size of 30 per group from that trial, the software estimated an
effect size (f) of 0.593. On the basis of this effect size, the
calculated total sample size required for this 4-group study was
56 participants. To account for an anticipated dropout rate of
20%, the final planned total sample sizeis 72 participants, with
approximately 18 (25%) individuals allocated to each group.

Randomization and Blinding

This study uses arandomized block design with ablock length
of 4. Random numbersfor grouping were generated using Stata
(version 18.0; StataCorp). A dedicated researcher, who will not
participate in the recruitment of participants or data collection,
will oversee the random grouping process, thereby ensuring
that the grouping decisions remain independent of actual
operations. Before the initiation of the study, personnel not
involved in participant recruitment or data collection will create
an allocation table based on the random number sequence and
maintain this table in strict confidentiality to prevent any

https://www.researchprotocol s.org/2026/1/e87961
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potential leaks. Group allocations will be concealed within
sealed, opague envel opes, which the researcher will open before
the intervention to access the allocation plan for each patient.

Given the overt nature of acupoint massage and external
mirabilite application, blinding of participants, their guardians,
and the health care providers administering the interventions
was not feasible. This represents an inherent methodol ogical
limitation of this study. To mitigate potential measurement bias
dueto thelack of blinding, we implemented several procedural
strategies. A strict and standardized outcome assessment
protocol was established, wherein independent assessors,
specifically nurses who were blinded to group allocation,
evaluated patients at 4-hour intervals. These evaluations were
conducted through direct auscultation of bowel sounds combined
with patient or parental reporting. Documentation of first flatus
or defecation requires both active bowel soundsand clear verbal
confirmation, thereby reducing sole reliance on subjective
reporting. Researchers responsible for data collection and
statistical analysis remained blinded to group assignment and
accessed only deidentified datasets to maintain analytic
independence. Furthermore, throughout the informed consent
process and study duration, families received standardized,
neutral communication, emphasizing that the study aimed to
compare different postoperative care approaches, avoiding
implications of differential efficacy to reduce expectation bias.
All outcomes were recorded on structured case report forms
(CRFs), mandating concurrent documentation of objectivesigns,
such as auscultation findings, alongside the reporting source.

Interventions

Conventional Care Group

The children will receive standard postoperative care, including
monitoring of vital signs, necessary medication, as-needed pain
relief, dietary adjustments, and rehabilitation training, but will
not undergo acupoint massage or the external application of
mirabilite nor will any investigational interventions be
administered.

Acupoint Massage Group

On the basis of conventional care, standardized acupoint
massage will be performed by certified physicians and nurses
to promote the recovery of organ function and aleviate
symptoms of gastrointestinal dysfunction. The selected acupoints
include Zusanli (bilateral; ST-36), Tianshu (bilateral; ST-25),
Zhongwan (CV-12), and Neiguan (PC-6), which are informed
by pertinent studies on the recovery of gastrointestinal function
following laparoscopic surgery and adhere strictly to the“World
Health Organization Standard A cupuncture Point Localization”
[24,25]. Each acupuncture point will receive a combination of
kneading and pressure techniques at a frequency of 30
repetitions per minute, with a pressure depth ranging from 0.5
to 1 cm, sustained for aduration of 2 minutes, and administered
twicedaily. The applied pressure must remain within atolerable
range for the child, ensuring that the skin becomes dlightly
reddened without eliciting pain. The child’'s abdomina wound
will be assessed before the procedure to avoid the puncture site.
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Mirabilite Group

On the basis of conventional care, an external application of
mirabilite will be administered to the abdomen, drawing on
relevant studies concerning acute pancreatitis [26]. Preparation
entails grinding medical-grade mirabilite into a powder, which
is then mixed with warm water in a 1:1 ratio to create a paste.
This paste will be evenly spread onto gauze to a thickness of
approximately 0.5 cm and placed over the area surrounding the
navel, extending from above the xiphoid process to below the
pubic symphysis. The gauze will be anchored with breathable
tape to prevent pressure on the drainage tube, while a constant
temperature heating pack will maintain warmth during the
application. Each application will last for 1 hour, administered
twice daily. Skin reactions will be closely monitored, and the
application will be discontinued immediately if redness or
allergic reactions occur.

Combination Group

This group will simultaneously receive both acupoint massage
and externa application of mirabilite, adhering to the same
protocols as the single-intervention groups, but spaced apart
from each other. Aninterval of at least 1 hour will be maintained
between the 2 interventions to avoid interference. The acupoint
massage will promote the smooth flow of Qi and blood within
the meridians, whilethe localized stimulation from the external
application of mirabilite will further facilitate the recovery of
gastrointestinal function and enhance therapeutic effects.

Outcome M easures

General Sociodemographic Data

To characterize the study population and assess potential
confounding factors, we will collect basic demographic and
clinica information from pediatric patients before the
intervention, including age, gender, height, weight, and BMI,
aswell asdisease diagnosis, specific indicationsfor undergoing
ERCP, history of abdominal surgeries, comorbidities, relevant
family medical history, the number of previous ERCP
procedures, guardians’ educational level, annual family income
and thetype of residence (urban or rural). Annual family income
will be categorized as. <CNY ¥50,000 (US $7183), CNY
¥50,000-100,000 (US $7183-14,366), CNY ¥100,000-200,000
(US $14,366-28,731), and >CNY ¥200,000 (US $28,731).

Primary Outcomes

The primary objective of this study is to investigate the speed
of gastrointestinal function recovery in pediatric patients
following ERCP. The core indicators include recording and
comparing the time until the first passage of gas and the time
until the first bowel movement after surgery between the 2
patient groups. Assessments will be performed every 4 hours
by trained nursing staff through direct inquiry of the child or
guardian, combined with auscultation of bowel sounds, to
objectively validate the occurrence of flatus or defecation. These
2 time points serve as critical objective markers that reflect the
recovery of gastrointestinal motility.

https://www.researchprotocol s.org/2026/1/e87961
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Secondary Outcomes

Overview

To comprehensively evaluate postoperative recovery and
investigate potential mechanisms, the subsequently mentioned
secondary outcomeswill be monitored. Thefirst outcomeisthe
incidence of PONV. The frequency of PONV episodes will be
recorded every 4 hours. The second outcome is postoperative
inflammatory markers. To establish baseline values and track
the perioperativeinflammatory trajectory, venous blood samples
for quantification of WBC count and serum amylase levelswill
be collected before surgery, at 3 hours after surgery, and on the
morning of postoperative day 1. These parameterswill serveto
assess pancreatic functional recovery, screen for complications,
and gauge the magnitude of the systemic inflammatory response.
Furthermore, they will provide indirect indicators of
gastrointestinal functional status, offering valuable reference
data for monitoring postoperative clinical progression.

Adherence

To ensure strict adherence to the intervention plan, researchers
will actively communicate with both the parents and the child
to confirm the timing of the intervention, thereby ensuring that
participants can attend on time. Additionaly, the child will
receive a gift upon enrollment and again at the conclusion of
the final follow-up to enhance motivation and engagement
throughout the study.

Data Collection and Management

Data collection will be conducted by trained, blinded
researchers. Baseline data will be collected after the children
have completed random allocation and before the initiation of
thefirst intervention. Datawill be meticulously recorded during
each acupoint massage session and the application of mirabilite,
which includes specific time points of the intervention, actual
duration of execution, selected acupoints for acupressure,
intensity of techniques, site of mirabilite application, and the
child’s tolerance and compliance with the intervention. Core
observational indicators for postoperative recovery will be
collected strictly, with the times of first flatus and first bowel
movement recorded through scheduled inquiries by medical
staff to the child or family, validated through physical
examinations, and accurately documented. Instances of PONV
will also be recorded, while inflammatory indicators will be
documented at 3 hours after surgery and the following morning.

All collected data will be recorded using standardized paper
CRFs. All paper CRFswill be securely stored by the principal
investigator, and data entry will follow a double-entry system.
An electronic database will be established using Microsoft
Excel, with regular checksto identify potential errorsor outliers.
Source dataverification will be performed regularly, comparing
CRF datawith original medical records to ensure transcription
accuracy.

Quality Control and Precautions

The research team developed a comprehensive standard
operating procedure in advance, clearly delineating the
intervention specifics related to acupoint massage and the
external application of mirabilite. Before the formal

JIMIR Res Protoc 2026 | vol. 15 | e87961 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

commencement of the study, all intervention researchers must
undergo unified theoretical and practical training, focusing on
controlling theintensity of the technique and accurately locating
acupoints. Consistency assessments will ensure a high degree
of homogeneity and reproducibility in intervention measures
among different practitioners.

Safety monitoring will be conducted continuously throughout
theintervention process. During each acupoint massage session,
the operator must assess and document the child’s tolerance to
thetreatment inreal time, with particular attention to controlling
the acupressure intensity to minimize discomfort or injury.
Before, during, and after each application of mirabilite, skin
reactions in the treated area must be closely monitored and
documented, emphasizing any allergic or irritative symptoms,
such as rashes, itching, blisters, or ulceration, as well as the
child’s reported discomfort. Any adverse events or suspected
adverse reactions, irrespective of their relation to the research
intervention, must be recorded promptly and thoroughly
according to the protocol, detailing the time of occurrence,
manifestations, severity, duration, management measures, and
outcomes.

Emergency response plans have been pre-established to address
potential safety issues. To manage possible skin alergic
reactions resulting from the external application of mirabilite,
emergency medications will be readily available on-site for
localized treatment; should a clear alergic reaction or severe
skin irritation arise, the application of mirabilite will be
immediately terminated, symptomatic treatment will be
administered, and adverse events will be reported as required.
If a child shows discomfort, distress, or verbal or behavioral
refusal during an intervention, the procedure will be paused
immediately. The researcher will comfort the child and consult
with the guardian. The intervention may resume only if the
distressistransient and the child and guardian agree. Continued
refusal or significant distress will lead to termination of that
session or withdrawal from the study. All research personnel
must be thoroughly familiar with and strictly adhere to these
safety protocols and emergency plans, prioritizing the safety of
the children involved and promptly reporting any incidents that
exceed the prescribed protocols or severe adverse eventsto the
principal investigator and the ethics committee.

Data Analysis

Statistical analyseswill be performed using SPSS (version 25.0;
IBM Corp) and RStudio (Posit PBC), incorporating the survival
package. A 2-sided significance level of .05 will be applied for
all tests, and an intention-to-treat analysiswill be implemented
to handle missing data.

Categorical basdine variableswill be summarized asfrequencies
and percentages, with group comparisons conducted using
chi-squaretests or Fisher exact tests as appropriate. Continuous
variables will be described as mean with SD if normally
distributed and compared via 1-way ANOVA; nonnormally
distributed variableswill be presented as median with IQR and
compared using the Kruskal-Wallis H test. Time-to-event
analysis will be applied to the primary outcomes, namely time
to first flatus and time to first defecation. Cumulative event
rateswill bevisualized using Kaplan-Meier curves, and overall,
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between-group differences will be assessed via the log-rank
test. To address multiple comparisons, a prespecified
hierarchical contrast approach will be used. Primary contrasts,
including each intervention group compared to the routine care
group, will be evaluated using a Bonferroni-adjusted
significance threshold of .0167. Exploratory pairwise contrasts
between the combination group and each monotherapy group
will be conducted only if significant differences are observed
in the primary contrasts. Additionally, a Cox proportional
hazards regression model will be used to estimate adjusted
hazard ratios with 95% Cls for each intervention relative to
routine care while controlling for baseline covariatesidentified
in univariable analysis with a P value of <.10.

The secondary outcome analysis will include comparisons of
PONV  incidence using chi-square tests, with
Bonferroni-adjusted pairwise testing where applicable.
Inflammatory markers, including WBC count and serum
amylase, will be analyzed using repeated-measures ANOVA
to evaluate changes at 3 hours after surgery and on the morning
of postoperative day 1. Safety outcomes will be summarized
descriptively, and between-group differencesin adverse events
will be examined using chi-square or Fisher exact tests.

Ethical Consider ations

This study adheres to the Declaration of Helsinki and Chinese
pediatric research ethics guidelines [27]. A structured,
age-appropriate informed consent processwill beimplemented.
Trained research nurses will explain the study purpose,
procedures, risks, benefits, privacy measures, and the right to
withdraw to thelegal guardian. Written consent will be obtained
after ensuring full understanding.

We placethe highest priority on respecting the child’sown will.
In accordance with established pediatric ethical guidelines, a
tiered assent processwill be applied [27]. Children aged between
8 and 12 years will receive a simplified explanation using
age-appropriate language and visual aids, and those who
demonstrate understanding will beinvited to sign achild assent
form. For children aged between 6 and 8 years, verbal assent
will be sought using simple language, and their agreement will
be formally documented. For children aged between 2 and 6
years, participation will be based primarily on guardian consent;
however, researchers will continuously monitor the child’'s
emotional and behavioral responses. Persistent distress or clear
refusal will be respected as an expression of dissent, leading to
immediate pausing or adjustment of the procedures. The child’'s
right to refuse is absolute. Regardless of guardian consent, if a
child explicitly refuses or withdraws assent at any point, their
decision will be honored without exception, resulting in
nonparticipation or withdrawal from the study.

Aas a token of appreciation for participation and to support
ongoing engagement, each child will receive a small,
age-appropriate gift upon enrollment and upon completion of
the final follow-up assessment. This compensation is not
contingent on study outcomes and is provided to acknowledge
the time and contribution of the participants and their families.

To protect participant privacy, all datawill be anonymized using
aunique study ID number. The linkage file matching study 1Ds

JMIR Res Protoc 2026 | vol. 15 | e87961 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

to personal identifiers will be encrypted and stored separately,
with access restricted to authorized study personnel only.
Sensitive information, such as socioeconomic data, will be
collected solely for aggregated analysis and will be reported in
grouped categories without any identifiable details. All study
documents, including original paper records, consent forms,
and the electronic database, will be stored securely both during
and after the completion of the study. Paper materials will be
kept in locked cabinets within designated hospital areas, and
electronic files will be maintained on password-protected,
access-controlled hospital servers. Data retention will comply
with al applicable ethical guidelines and regulatory
reguirements.

The protocol has been reviewed and approved by the ethics
committee of Shanghai Shuguang Hospital (2024-1622-205).

Results

Thistrial is currently in progress. This study received funding
in January 2023 and July 2023. Participant enrollment
commenced on November 11, 2024, with an anticipated
completion date of October 30, 2026. Data collection and
intervention delivery are actively ongoing. As of January 2026,
atotal of 38 pediatric patients have been successfully enrolled
and randomized. No interim data analysis has been performed.
The final data analysis is scheduled to commence upon
completion of recruitment and follow-up, with primary study
results expected to be available for publication in the second
half of 2026.

Discussion

ERCP is a minimally invasive procedure that is essential for
the diagnosis and treatment of pediatric liver, biliary, and
pancreatic diseases [28-30]. However, due to the immature
gastrointestinal systemsin children, gastrointestinal dysfunction
following ERCP is common among pediatric patients, which
increases the risk of complications and negatively impacts
overdl recovery [5,31,32]. Therefore, this study aimsto evaluate
both the independent and synergistic effects of acupoint massage
combined with topical mirabilite on gastrointestinal recovery
after ERCP in children using an RCT design. This research
addresses the evidence gap in the field of rehabilitation
following ERCP in children and provides new intervention
options for pediatric enhanced recovery in surgical practice.

Both acupoint massage and the external application of mirabilite
are grounded in a solid theoretical framework of TCM and are
supported by preliminary evidence from modern medical
research. TCM posits that postoperative gastrointestinal
dysfunction falls within the categories of “distention” and
“constipation,” attributing the core pathol ogy to the obstruction
of Qi and impaired digestive flow [33]. By stimulating Zusanli,
Tianshu, Zhongwan, and Neiguan, the massage aimsto unblock
the meridians and harmonize Qi and blood, thereby restoring
thefunction of visceral Qi and aleviating abdominal distention.
Research involving patientsfollowing gynecol ogic laparoscopic
surgery indicates that acupoint massage can significantly reduce
the time to first bowel movement and the time to first gas
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passage while al so regul ating gastrointestinal hormone secretion,
thereby facilitating the recovery of gastrointestinal function
after surgery [16,34]. The external application of mirabilite
adherestothe TCM principlethat externa treatments correspond
tointernal effects. It is cold in nature and salty in taste, capable
of clearing heat, reducing swelling, softening hardness, and
dispersing masses. Studies reveal that this application can
shorten the recovery time of gastrointestinal function, alleviate
postoperative gastrointestinal symptoms, reduce the hospital
stay duration, decrease hospitalization costs, and does not
increase the incidence of adverse events [21,23]. The efficacy
of mirabilite in patients with sepsis combined with
gastrointestinal  dysfunction is  evident, promoting
gastrointestinal recovery, accelerating clinical improvement,
and enhancing prognosis [35]. Relevant research suggests that
mirabilite can exhibit anti-inflammatory and antiedematous
effects and enhances gastrointestinal motility by stimulating
the release of vasoactive intestinal peptide, substance P, and
ghrelin [36]. In summary, acupoint massage and the external
application of mirabilite have been implemented in adult
postoperative care and have demonstrated efficacy, showing
feasibility in both theoretical and clinical applications.

The core innovation of this study is the introduction of a
combined intervention model that uses acupoint massage to
regulate organ Qi and enhance gastrointestinal motility,
alongside the external application of mirabilite to alleviate
swelling and promote bowel movements. This integrated
approach aimsto create asynergistic effect that comprehensively
supports the recovery of gastrointestinal function.

This research uses a rigorous RCT design, systematically
evaluating the effects of acupoint massage, external application
of mirabilite, and their combined approach on the improvement
of gastrointestinal function in children after ERCP, which clearly
distinguishes the independent contributions of each intervention
and their potential synergistic effects, thus providing areliable
basis for determining the optimal treatment strategy.
Furthermore, this study aims to establish standardized
operational parameters for acupoint massage and the external
application of mirabilite for children, including acupoint
selection, techniques, treatment frequency, and duration for
external application, laying the groundwork for future clinical
applications. The research pays attention to clinical end point
and biological indicators, aiming to provide preliminary
evidence on the mechanisms of action of the interventions,
especialy concerning their anti-inflammatory  effects.
Additionally, rigorously recorded safety data that meet
expectations will become crucial for supporting clinical
promotion. This study has significant advantages, as a
noninvasive, nonpharmacological external treatment method,
its high safety and ease of operation make it more acceptable
to children and parents. Compared to mandatory early
ambulation, this method is less painful, with low costs for
mirabilite and controllable labor costs, providing good health
economic value.

This study has certain limitations that need to be considered.
First, the research was conducted in a single center, which may
lead to participant characteristics being confined to the patient
population, surgical practices, and nursing routines of that
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center. Second, the highly observable nature of acupoint
massage and mirabilite application made full blinding of
participants, nursing staff, and families unachievable. While
assessor blinding and a standardized outcome evaluation
protocol incorporating objective signs, such as bowel sound
auscultation, were used to reduce measurement bias, the
awareness of group allocation among nurses could lead to
implementation bias, and symptom reporting by families may
be influenced by expectation bias. These factors may impact
thereliability of key reported outcomes, specifically thetiming
of first flatus and defecation as well asthe incidence of PONV.
Additionally, while monitoring inflammatory markers and
amylase levels provides some clues, the lack of direct
measurement of vagal nerve activity or motilin levels limits a
deeper understanding of the synergistic mechanism of the
combined intervention.

Future research should concentrate on several crucial directions.
First, itisessential to validate the reliability and generalizability
of the results through multicenter, large-sample trias, thereby
providing stronger evidence for the establishment of
postoperative gastrointestinal recovery guidelines for pediatric
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ERCP. Second, researchers should deepen their exploration of
underlying mechanisms by using gastrointestinal hormone
monitoring and metagenomic analysis. Finaly, it is important
to broaden the applications of this strategy by investigating its
effectivenessin other pediatric abdominal surgeries, ultimately
benefiting a wider population of children.

In summary, this study aims to clarify the independent and
synergistic effects of acupoint massage and mirabilite
application on shortening gastrointestinal recovery time,
alleviating related symptoms, and improving recovery processes
in children after ERCP surgery through rigorous and
standardized research. It aims to provide a safe, nondrug,
child-friendly, and cost-effective option in clinical practice.
This approach can not only optimize postoperative comfort for
children, reducing hospitalization time and | owering the risk of
complications and medical costs, but also provide critical
evidence for developing standardized accelerated recovery
pathways for pediatric ERCP. Furthermore, it promotes the
scientific integration and application of TCM external treatment
methods in modern pediatric perioperative care.
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