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1 Background of the study
Currently, Enhanced Recovery After Surgery (ERAS) is becoming a new concept and treatment and rehabilitation mode in the 21st century, which is essentially to reduce and block the stress response of surgery and anesthesia through a series of perioperative treatment procedures and management method innovation. ERAS is essentially a series of perioperative procedures and management innovations to reduce and block the body's stress response, especially the negative effects of surgery and anesthesia, and ultimately to achieve the goal of less pain, low risk, less cost and rapid recovery of surgical patients[1，2] . The concept of ERAS is being widely accepted internationally, and is expanding its application to the majority of surgical fields.
Colorectal cancer is the most common and predominant malignant tumor, and radical resection surgery, as the current mainstay of treatment for cancer of the colorectal gastrointestinal tract, is performed on a large number of patients each year. Clinically, abdominal surgery causes gastrointestinal dysfunction with the highest frequency and relatively longest duration of dysfunction[3,4] . A condition in which gastrointestinal function has not fully recovered after abdominal surgery is called gastrointestinal dysfunction. The common symptoms of postoperative gastrointestinal motility disorders are abdominal distension, abdominal pain, nausea and nausea, weakened or even disappeared bowel sounds, disappeared anal orifice venting and defecation, and even secondary symptoms such as fever and lung infection[5] . It will have an adverse effect on patients' postoperative quality of life to different degrees, weakening their gastrointestinal barrier ability, and serious gastrointestinal dysfunction will lead to electrolyte disorders, intestinal adhesions, intestinal obstruction, anastomotic fistula, abdominal wall incision splitting and other complications, and at the same time, it also increases the burden on the society and the economic burden of the patients. Usually the stomach and small intestine can recover part of the power in 24~48 h after surgery, while the function of the colon and rectum will start to recover only after 48~72 h[6] . Postoperative intestinal obstruction is the main cause of delayed recovery of bowel function after cancer resection[7] . In severe cases, it can lead to gastrointestinal stagnation, increasing the risk of nausea and vomiting, dehydration, electrolyte imbalance or sepsis[8] . Therefore, promoting the recovery of postoperative gastrointestinal function as soon as possible is the key to accelerating the recovery of patients after radical surgery for colorectal cancer. At this stage, there are numerous postoperative therapeutic options, but their clinical efficacy is limited, such as prokinetic drugs are controversial because they cannot be used in patients who have already fasted after upper gastrointestinal surgery. Although the International Society for ERAS has proposed several measures to prevent postoperative intestinal obstruction, including preoperative fasting, laparoscopic surgery, avoidance of abdominal drainage, restriction of intravenous fluids, and immediate removal of nasogastric tubes and bladder catheters, there are no definitive prevention and treatment guidelines at the international level to date. Shanghai is a city with a serious aging population, and the function of gastrointestinal tract declines in the aging population, which makes it more prone to various gastrointestinal dysfunctions after colorectal cancer surgery, and there is an urgent need to actively explore multiple early gastrointestinal function rehabilitation strategies.
Currently, ERAS, as a new concept and therapeutic rehabilitation model, still lacks TCM or combined TCM and Western medicine elements and programs. Therefore, it is of great practical significance and value to give full play to the therapeutic advantages and characteristics of traditional Chinese medicine, explore and improve the existing ERAS programs, and form ERAS programs with the characteristics of combining Chinese and Western medicine. Some clinical reports show that acupuncture has good efficacy on gastrointestinal dysfunction, and acupuncture has the effect of promoting gastrointestinal motility and reducing gastrointestinal inflammatory reaction in the gastrointestinal tract[9,10] . For this reason, the group firstly evaluated the systematic evaluation and Meta-analysis of the efficacy of acupuncture and related therapies in gastrointestinal postoperative intestinal obstruction in the previous period, and the results of the study showed that the data of a total of 1818 patients in the 19 clinical trials included in the study showed that, relative to the conventional treatment, acupuncture and related therapies could effectively shorten the time to first defecation for patients with intestinal obstruction in the postoperative period of gastrointestinal surgery (SMD = -1.31, 95%CI: -1.88 ~ -0.74, p < 0). -0.74, p < 0.00001, I²= 94%, days), time to recovery of first bowel sounds (SMD = -1.57, 95%CI: -2.14 ~ -1.01, p < 0.00001, I2 = 91%, days), time to first oral feedings, and hospitalization (MD = -1.68, 95%CI: -2.55 ~ -0.80, I²= 94%, days). p < 0.00001, I2 = 86%, days). It is suggested that the effectiveness of acupuncture therapy for postoperative gastrointestinal intestinal obstruction, and its low-cost and easy-to-administer advantages, make it promising as a complementary therapy to ERAS regimens for gastrointestinal surgery to promote the recovery of gastrointestinal function in patients after surgery. Our findings are consistent with the findings of other scholars' systematic evaluations that acupuncture may be more effective in improving the recovery of postoperative bowel function compared with conventional postoperative treatment[11,12] . However, the overall clinical evidence quality of the relevant studies is low and lacks the support of sufficient, high-quality evidence-based medicine, which leads us to conclude that acupuncture may be effective needs to be interpreted with caution and further validated, and the results of the relevant studies can not yet be included in the relevant guidelines, which hampers the clinical application and promotion of acupuncture in the perioperative period of gastrointestinal surgery.
Yueyang Combined Traditional Chinese and Western Medicine Hospital has previously conducted a single-center clinical trial study, which showed that acupuncture given to gastrointestinal surgery patients during the perioperative period has a positive effect in accelerating patients' postoperative recovery. Therefore, in this project, we will be guided by evidence-based medicine to conduct a multi-center, high-quality acupuncture clinical trial to verify the efficacy of acupuncture in promoting the recovery of postoperative gastrointestinal function.
2 research purpose
Validation of the efficacy of postoperative electroacupuncture in accelerating the recovery of gastrointestinal function after surgery for colorectal cancer.
3 Research methodology
This study used a multicenter, randomized, sham-needle-controlled clinical design.
4 research target
4.1 Source of cases
All cases were collected from patients who underwent elective radical colorectal cancer surgery in the Department of Gastrointestinal Surgery and Department of Oncology of Yueyang Combined Traditional Chinese and Western Medicine Hospital affiliated with Shanghai University of Traditional Chinese Medicine (SUTCM), Shuguang Hospital of Shanghai University of Traditional Chinese Medicine (SUTCM), Shanghai First People's Hospital (SFPH), and Baoshan Combined Traditional Chinese and Western Medicine Hospital (BTCMH) in Shanghai City, and were enrolled in the competitive enrollment of each center.
Starting date: June 2023-January 2025.
4.2 Basis for sample size calculation
This study is a differential design, based on prior experience and relevant literature[13,14] , after 3 times of treatment, the time to first anal exhaustion in the electroacupuncture group was 48h (SD 21.6), the time to first anal exhaustion in the sham acupuncture group was 58.9h (SD 16.8) the average recovery time in the conventional control group was 62.4 (SD 26.4), taking the two-sided α=0.05 (based on multiple comparisons, the actual utilization of α=0.01 for calculation), the main test of the difference between the electroacupuncture group and the conventional control group was compared with β=0.8, and according to the ratio of 2:2:1, the sample size was calculated using PASS15.0, 108 cases were needed in the electroacupuncture group, 108 cases in the sham electroacupuncture group, and 54 cases in the conventional group, for a total of 270 cases in the three groups. Considering the short duration of this study, a shedding rate of 10% was set, and the randomized number of district groups was considered to be 6 and 12, respectively, so the final sample size was determined to be 300. 120 cases in the electro-acupuncture group, 120 cases in the sham electro-acupuncture group, and 60 cases in the routine group, respectively, for a total of 300 cases in the three groups.
4.3 Diagnostic criteria
There was a clear pathologic diagnosis of colorectal cancer and TNM staging was performed using the AJCC 8th edition.
4.4 Inclusion criteria
Patients must meet all of the following enrollment criteria to be eligible for this study:
[bookmark: _Hlk141712468](1) Surgical patients who meet the diagnostic criteria for colorectal cancer and require elective radical colorectal cancer surgery;
(2) 18 years old ≤ age ≤ 79 years old, gender is not limited;
(3) Understand, agree to participate in this study and sign the informed consent form;
(4) ASA classification I to III;
4.5 Exclusion criteria
[bookmark: _Hlk141712481][bookmark: OLE_LINK1][bookmark: OLE_LINK2](1) Patients with mental illness; 
(2) Those who have participated or are participating in other clinical studies in the 3 months prior to enrollment;
(3) Severely malnourished individuals (NRS2002 score ≥ 3);
(4) Total colectomy recipients;
(5) Ileal diversion for rectal cancer;
(6) Tumor infiltration requiring removal of other organs;
(7) Prophylactic fistulae;
Anyone who met any of the above was excluded from the study.
4.6 Criteria for striking out, suspension and shedding	
(1) Those whose pain from needling is intolerable or who experience serious adverse reactions;
(2) Observation of those whose symptoms worsened during treatment or who developed other critical conditions that prevented them from continuing treatment;
(3) The investigators found serious safety concerns;
(4) Those who cannot adhere to treatment for various reasons;
(5) Patients withdraw themselves;
(6) Lost visits.
Reasons should be given for discontinued cases, and data processing is based on the ITT principle, which can be calculated by multiple filling or actual observations.
5 Test Grouping
A stratified randomization method was used, in which age greater than 70 years and surgical site (left and right hemicolon) were stratification factors, and the center was used as a stratification factor to randomly assign subjects to the electroacupuncture group, the sham electroacupuncture group (Sham EA), and the conventional treatment group in a 2:2:1 ratio. Sequence generation for random allocation of patients was performed by EDETEK using the Panther Interactive Web Response System (IWRS), which is based on the replacement block group method with a block size of 4. When subjects met the inclusion-exclusion criteria for entry into the study, randomization was carried out by the person in charge of randomization at each center or by the clinical investigator logging on to the central randomization system. The randomization scheme for this study was generated by EDETEK, which was not involved in the statistical analysis of this project. The randomization protocol of this study and the various parameters set in the process of generating this protocol are collectively referred to as the blinded bottom, which is sealed and signed by the person who generated the randomization protocol and is kept by EDETEK, and the Central Randomization System sets strict personnel permissions, so that no one other than the highest-ranking system administrators have the authority to view the randomization protocol in the Central Randomization System.
[bookmark: _Toc62631178]5.1 Experimental group
Postoperative electroacupuncture intervention was given.
5.2 Control 1
Postoperatively, a sham electroacupuncture was given to simulate a needling intervention.
5.3 Control 2
Postoperative treatment was provided with routine care.
6 treatment plan
6.1 Conventional treatment programs
[bookmark: _GoBack]Routine perioperative management for all patients referenced to ERAS components, including fluid resuscitationnutritional support, correction of acid-base and electrolyte imbalances, infection control, and hemostasis. Specific interventions will comprise:
Preoperative education: Explain ERAS in detail to patients and their families, guide sleep, relieve anxiety and depression,and build confidence for patients to overcome the disease.
Preoperative nutritional assessment and intervention: Patients at nutritional risk or with malnutrition will be offered oralenteral nutrition powder or liquid, contingent on their willingness.
Preoperative bowel preparation: Laxative administration on the evening betore surgery.
Surgery:Preferred minimallyinvasive laparoscopic surgery.
Intraoperative anesthesia management: General anesthesia combined with intravenous anesthesia.
Intraoperative temperature control: Maintenance of patient warmth throughout the surgery.
Fluid management: Add appropriate crystal and colloidal fluids according to blood pressure.
Postoperative pain management: Implementation of a multimodal analgesia strategy.
Early mobilization: Initiation of patient mobilization within 24-48 h post-surgery.
Postoperative hemostasis: Mechanical thromboprophylaxisand injection of low molecular weight heparin.
Postoperative diet and nutritional guidance: Early oral feeding, gradually move from sips of water to liquid, and semi-liquid diets.
[bookmark: _Toc62631179]6.2 Electroacupuncture group
Needles: Hua Tuo brand disposable acupuncture needles φ0.25 × 40mm (1.5 inch); needles purchased from Suzhou Medical Supplies Factory Co., Ltd. (Manufacturer's License: Suzhou Food and Drug Administration Equipment Manufacturing Permit No. 2001-0020; Certificate of Registration: Suzhou Food and Drug Administration Equipment (Permit) Word 2004 No. 2270202).
Acupuncture points: Acupuncture was performed within 6 hours after surgery, taking bilateral Hegu + Zhigou + Ashigaru + Shangjiuxu, each lasting for 30 min; (localization was in strict accordance with the national standard of the People's Republic of China, GB 12346-90, "Meridian Point Locations").
Postoperative electroacupuncture stimulation method: all acupoints were supplemented after obtaining qi, and unilaterally connected to the electroacupuncture instrument for electrified stimulation, with a current frequency of continuous wave of 5 Hz, and the stimulation intensity was tolerated by the patients, and each time the stimulation was continued for 30 minutes. Acupuncture stimulation was given once every 12 h, and the duration of treatment was from the end of the operation to the fourth postoperative day (d0-d4) or until the patient had the first postoperative anal emission. Note: The day of the end of surgery was d0.
6.3 Sham-electroacupuncture set
In order to achieve maximum patient blindness, both groups use adhesive pads, fake acupuncture needles have the same appearance as traditional needles, the tip of the needle is blunt (Suzhou Medical Supplies Factory, specification 0.25 × 40mm), lifting and inserting the twisting, but do not penetrate the adhesive pads. The output wire of the special fake electroacupuncture instrument is cut in the middle, and the appearance is as usual; that is, the electroacupuncture instrument shows the on state, but the actual power is not energized; the electroacupuncture acupuncture points, acupuncture time points, frequency, retention of the needle time, and the course of the same as the intervention group, and the patient is informed that it is an effective light current input, and may not feel the stimulation, but the current is output.
All study patients were treated independently and separately, ensuring that patients did not come into contact with each other. All study patients were treated independently of each other, ensuring that patients did not come into contact with each other.
To test the effectiveness of blinding participants, two hospitals were selected for blinded success assessment. Subjects were asked whether they received electroacupuncture or sham electroacupuncture after the first treatment and within 5 minutes after the last treatment.
4.4 Routine care group
Same as perioperative conventional treatment protocol.
7 Observation indicators
7.1 Main indicators
Time to first postoperative defecation (h)
Monitoring method: when the patient had the first postoperative anal defecation, he/she himself/herself recorded this time on the observation sheet; at the same time, he/she informed the doctor and nurse in charge of the bed, and the medical staff recorded and calculated his/her time from the end of the operation (h).
7.2 Secondary indicators
[bookmark: _Toc62631185](1) Time to first postoperative bowel movement (h)
MONITORING METHODS: When the patient had his first postoperative bowel movement, the bedside doctor and nurse were informed. It was recorded by the medical staff and its time to the end of surgery (h) was calculated.
[bookmark: _Toc62631186][bookmark: _Hlk142571947](2) Postoperative bowel sounds recovery time (h) (Yueyang Hospital monitoring only)
MONITORING METHODS: Bowel sounds were monitored immediately after the procedure using a continuous auscultation recorder;
Determination of recovery of postoperative bowel sounds: the time point at which regular bowel sounds were observed and were greater than 4 beats/minute was calculated as the time to the end of surgery (h).
[bookmark: _Toc62631187](3) Time to first postoperative water intake (h)
MONITORING METHODS: The time of the patient's first postoperative water intake was recorded separately.
[bookmark: _Toc62631188](4) Occurrence of postoperative nausea and vomiting
(1) The time and frequency of nausea in the postoperative period;
(ii) Time and frequency of postoperative vomiting;
Monitoring method: During the postoperative hospitalization, every time nausea, vomiting and abdominal distension appeared, the patients or their family members recorded the time of occurrence on their own using a unified chart and informed the medical staff in time, who also kept a record. The time to the end of surgery and the number of postoperative episodes were calculated before discharge.
[bookmark: _Toc62631189](5) Quality of Life Scale: EORTC QLQ-C30, Short Form 12 Scale
Observation time points: preoperative, discharge, and 1 month postoperative;
MONITORING METHODS: The quality of survival of colorectal cancer patients was evaluated using a combination of the EORTC QLQ-C30, Short Form 12 scale.
[bookmark: _Toc62631190](6) Postoperative Pain Score: Numerical Rating Scale for Pain (NRS)
MONITORING METHODS: Patients were assessed for surgical incision pain using the NRS scale and scores were recorded.
(7) Post-operative hospitalization days
MONITORING METHODS: The number of days from the day of the patient's discharge to the day of surgery was calculated and recorded.
(8) Inflammation indicators: Hs-CRP, IL-6
Observation time points: 1 hour postoperatively, 12 hours postoperatively, and 72 hours postoperatively.
Detection method: CRP was determined by immunoturbidimetric assay.
(9) Nutritional status
Observation time points: preoperative and discharge were tested separately.
Detection method: Bisulfite urea assay.
(10) Acupuncture Expectations
Point of observation: preoperative testing.
Test method: Acupuncture Expectancy Questionnaire
7.3 Security indicators
(1) Liver and kidney function (ALB, ALT; Cr, BUN)
(2) Blood count (WBC, RBC, HGB, PLT)
(3) Urine and stool routine
(4) Electrocardiogram
(5) Adverse events
(6) Physical Examination
(7) Vital signs
8 Biological Sample Collection
8.1 sampling process
Medical supplies for blood sampling must be products that comply with the GB15980-1995 standard. Sampling personnel shall check the name, gender and random number of the person being sampled.
Sampling time points were preoperative and at discharge.
Prior to collecting the samples, all subjects were first given an explanation of the experiment, briefly explaining the purpose of the samples to each subject. The importance of asepsis in this experiment was also emphasized. 5-10 ml of venous blood was collected in EDTA anticoagulated tubes, gently turned several times to mix, and stored in a freezer box in a refrigerator at -80 degrees Celsius within 1 hour, with the wall of the tube labeled with the patient's hospitalization number and the time point of collection for storage.
8.2 Sample preservation
After the patient code has been written, place the frozen tube containing the blood sample in the freezer box, while labeling the subject name, the name of the responsible person, and the date in a conspicuous place. Place in a -80°C refrigerator for storage. When testing the patient's biological samples, it is necessary to remove the samples from the -80℃ refrigerator in the shortest possible time to prevent repeated freezing and thawing from affecting the test results.
8.3 Sample transportation
In order to ensure the accuracy of the plasma sample test results and to reduce the testing errors caused by freezing and thawing of the samples, it is required that the plasma samples be transported to the General Subjects Unit via the cold chain.
(1) Items required for cold chain transportation
Sealed insulated box, dry ice, tape, sample detail sheet, sample collection card.
(2) Transportation process
When transporting samples, place the samples in insulated dry ice containers and seal them with tape to minimize contact between the dry ice and the outside world, and ensure that the temperature in the containers is up to standard, and that the transportation process is kept to a minimum to avoid evaporation of the dry ice in the containers.
(3) Sample handover
When handing over the samples, compare the number of samples in the sample detail list with the number of samples in the freezing box, and check whether the sample coding information is the same, fill in the plasma sample handover sheet, the specific time of handover, and the signature of both handover persons.
9 Efficacy evaluation criteria
The main efficacy evaluation criterion was whether the recovery time of bowel sounds of the patients was better than that of the postoperative sham electroacupuncture group and better than that of the conventional treatment group.
10 Quality Control and Assurance in Clinical Research
[bookmark: _Toc62631204]10.1 Quality control measures
(1) Laboratory quality control measures: Laboratories should conduct tests in accordance with standard operating procedures and quality control procedures, and provide their own "normal value ranges for laboratory tests", which should be supplemented by a timely explanation of any changes in the study.
(2) Qualification of investigators participating in clinical research: they must have professional expertise, qualifications and competence in clinical research, determined after qualification, and the personnel requirements are relatively fixed.
(3) Training before the start of the clinical study: Focused training on the implementation plan and Standard Operation Procedure (SOP), so that each clinical researcher will be familiar with the research process and specific implementation details, in order to improve the internal consistency of observation and inter-observer consistency of the researchers, and to ensure the reliability of the conclusions of the clinical study. . Through the preclinical study training, the researchers will have a full understanding and awareness of the clinical study protocol and the specific connotations of each index. Consistency testing of quantitative criteria for symptoms and signs. Signed investigator's statement. The description of self-perceived symptoms should be objective and never induced or prompted; the objective indicators specified should be examined at the time points and by the methods specified in the protocol. Adverse reactions or unanticipated toxicities should be observed and followed up.
(4) Acupuncture protocol standardization and training: Licensed acupuncturists with at least 5 years of acupuncture experience in each unit will undergo standardized training and assessment and pass the acupuncture operation. Acupuncturists will not be involved in any other aspect of treatment. Except for acupuncture, other therapies related to stimulation of acupuncture points, such as acupressure, moxibustion, and transcutaneous electrical nerve stimulation, are not permitted during this trial.
(5) The standardized portion of the acupuncture intervention protocol was arrived at according to an expert consensus based on the most commonly used and effective acupuncture points in the modern literature and in perioperative acupuncture clinical trials. Acupuncturists were trained in the use of the standardized protocol for reporting adverse events and other trial protocols.
(6) Data management and quality control: Investigators must handle all data obtained in the course of clinical research appropriately to ensure the rights and privacy of patients participating in clinical research. The Investigator must consent to access and review of clinical research data by monitors/auditors/inspectors as required to verify the accuracy of the original data and to understand the progress of the study. If validation of the original records is not possible, the investigator should agree to assist the Supervisor/Auditor/Inspector in further validation of the quality control of the data.
(7) Inform subjects of the potential for adverse reactions to needling and the treatment to be taken in the event of an adverse reaction.
[bookmark: _Toc62631205]10.2 Quality assurance measures
(1) Establishment of a research coordination committee: the principal investigator of the unit in charge of the clinical research is the general responsible for the research coordination committee, and the principal investigators and sponsors are the members of the coordination committee. The coordinating committee is responsible for the implementation of the entire study and the resolution of issues related to the study.
(2) Appointment by the sponsor of an experienced monitor who has access to the relevant raw data for this clinical study and who reviews the CRF in accordance with the SOPs for completeness, accuracy, and consistency with the original information.The CRFs, copies of laboratory data, and results of medical tests must be readily available to clinical monitors, auditors, and health authorities. Supervisors are required to review all eCRFs and informed consent. Ensure that the rights and interests of the subjects in the clinical study are safeguarded, that the data recorded and reported in the study are accurate and complete, and that the study is conducted in accordance with the approved protocol, the Code of Practice for the Quality Management of Pharmaceutical Clinical Research, and relevant regulations. Supervisors are either from the sponsor or from a CRO authorized by the sponsor and are required to follow SOPs. Supervisors should make regular visits from the beginning to the end of the study.
(3) Strictly limiting the study subjects Strictly limiting the inclusion criteria is one of the important methods of controlling bias. Setting up clear inclusion and exclusion criteria, so that the study subjects are strictly limited to a particular range and the differences among them are reduced, is conducive to making objective conclusions about the observed factors.
(4) This study used separate operating and treatment rooms to ensure that the two groups of patients could not come into contact with each other for communication, and blinded evaluations were used, with evaluators who were unaware of the subgroups evaluating and recording the efficacy and safety indicators.
(5) Establishment of a third-party data and safety monitoring committee (DSMB/DSMC): consisting of more than three people, professionals, such as clinical experts familiar with the field of the research project, statisticians, ethicists, experts in the field of acupuncture, etc. The DSMB/DSMC was established to ensure that the results of the study were accurate and credible. According to the needs of the research and changes in the research environment, certain adjustments will be made to the research program to ensure that the research obtains accurate, credible and clinically meaningful results.
(6) Laboratory quality control measures: Establishment of standard operating procedures and quality control procedures for experimental observation indicators. Laboratory test results must be printed by computer. Data should be traceable.
(7) Pre-clinical trial training: In order to ensure the smooth progress of the study, the subject group should hold a special clinical training meeting before the official launch of the clinical trial to provide uniform training to the clinical investigators.
Focused training on the subject implementation plan and the various Standard Operation Procedures (SOPs) was conducted to familiarize each clinical researcher with the study process and specific implementation details, in order to improve the internal observational consistency and inter-observer consistency of the researchers and to ensure the reliability of the conclusions of the clinical study.
Signing of the investigator's declaration and establishment of indicator observation and quality control SOPs in the participating hospitals.
(8) Measures to Improve Subject Compliance
Patient adherence was measured using the number of treatments counting method, by which the subject's adherence was assessed. The formula is as follows:
Treatment adherence = number of treatments actually received by the subject/total number of treatments to be received by the subject patient * 100%
Discriminatory criteria will be 80% or more (inclusive) of the number of treatments the subject has received.
In order to obtain a better adherence, so that the number of cases summarized and analyzed at the end is not less than 80% of the total number of cases entered into the trial, the following measures to improve patient adherence are adopted: adhering to the principle of voluntariness, signing the informed consent form of the patients; improving and maintaining good patient adherence in terms of the quality of medical care, the environment of the clinic, and the cost of medical care to encourage the patients to adhere to the treatment as much as possible in the period of the study; paying attention to the establishment of a good doctor-patient For the included cases, the purpose and necessity of each examination, treatment and review were explained in detail to obtain the patients' consent and cooperation; their contact information was recorded in detail for follow-up visits.
[bookmark: _Toc62631206][bookmark: _Toc523757734]11 data management
[bookmark: _Toc523757735][bookmark: _Toc62631207]11.1 Recording requirements for the Case Report Form
(1) Authenticity: All cases, whether they conform to the study protocol or fall out, should carefully fill in the Case Report Form (CRF) according to the provisions of this protocol. The principal investigator of each clinical research participating unit shall be responsible for the authenticity of the research data of the center.
(2) Timeliness: the investigator should record data on a paper CRF and complete electronic data management system (EDC) double entry within one week of completion of each visit.
(3) Completeness: all items need to be completed as required, the original laboratory report must be complete and pasted in the Case Report Form (CRF), and the data or description of the recorded laboratory tests should be compared with the original test report . Verify that there is no error, and the supervisor shall be responsible for this.
(4) The investigator should verify the data of laboratory tests that are outside the clinically acceptable range, regardless of the pre-treatment and post-treatment period; those that are due to non-study diseases or non-permissible comorbidities should be reviewed in a timely manner, and those that are indeed abnormal should not be enrolled before treatment and should be followed up to normal after treatment.
(5) Electronic Case Report Form (ECRF) Completion and Transfer
The data management of this study is the responsibility of the Clinical Research Center of Shanghai Jiao Tong University, in order to ensure the authenticity, integrity, privacy and traceability of the clinical trial data. The data in the electronic case report form (eCRF) are derived from the original medical records and are filled in by the investigator or the investigator's designee, who is required to ensure the completeness and accuracy of the information. If there is any error that needs to be corrected, the modification should be standardized in accordance with the instructions for filling out the eCRF. eCRF system will automatically record the name of the person who modifies the data and the date of modification. eCRF should be submitted to the eCRF system in a timely manner via the Internet after filling out the eCRF, and the data in the eCRF system are confirmed to be unquestionable by the SDV, DM audit, and questioning, etc., and the investigator needs to carry out an electronic signature confirmation.
[bookmark: _Toc62631208][bookmark: _Toc523757736]11.2 Database creation and data verification and locking
(1) Establishment of database: The CRIP system data management system is used for data management, and data entry takes the form of secondary entry, and the database completed by two persons independently is verified and corrected item by item to ensure the accuracy of the entered data. The establishment of the database shall comply with the requirements of FDA 21 CFR Part 11. The database should manage data traces such as system login, data entry, modification, or deletion, etc., and the database should be established using CDISC standards as much as possible.
(2) Data verification: After the data entry of all cases is completed, the relevant data management personnel will carry out logical verification of the data, and for all verification queries, the data manager should fill in the "Database Verification Query Form", and send the queries to the researcher through the supervisor, who should answer as soon as possible, and the data manager will carry out the modification of the data accordingly, The researcher should answer the question as soon as possible, and the data manager will then modify and confirm the data, and if necessary, issue the question form again. The data manager will review the researcher's answer and close the query if the answer is acceptable. The data manager will also manually verify the entered data to ensure the logic, consistency and accuracy of the data. Before locking the repository the data manager will confirm that all queries have been resolved. Finalize the Data Blind Verification Report.
(3) Locking of the database: After the data verification session confirms that the database created is correct, the database is locked by the principal investigator, the sponsor, the statistical analyst and the supervisor. In principle, no further changes are allowed to be made to the locked data. Problems identified after data locking can be corrected in the statistical analysis program after confirmation and a written record is kept. After that the database is statistically analyzed by the statisticians according to the requirements of the statistical analysis plan, and the statistical unit provides the statistical analysis report.
[bookmark: _Toc62631210]12 Statistical analysis
[bookmark: _Toc62631211]12.1 Main objectives and test hypotheses
The purpose of the study was to evaluate the efficacy of the postoperative electroacupuncture group on the recovery of gastrointestinal function after surgery for colorectal cancer, based on the main hypothesis of whether the time to the first exhaustion was better than that of the postoperative sham electroacupuncture group and better than that of the conventional treatment group.
12.2 Definition of data sets
Efficacy analyses will be performed in the Full Analysis Set (FAS), which will include all randomized subjects, adhering to the principles of Intent to Analyze (ITT). For the primary endpoint, a sensitivity analysis will be performed on the conformity case set (PPS) to assess the robustness of the study conclusions to the population selected for analysis.The PPS is a subset of the FAS and includes all randomized subjects without significant protocol bias. Safety Data Set SS (Safety Analysis Set), actual data from at least one treatment with documented safety indicators.
12.3 Content and methods of statistical analysis
(1) General principles
All statistical tests were two-sided, and P < 0.05 would be considered statistically significant for the differences tested (unless otherwise stated). Measurement data were described using mean, standard deviation, median, minimum and maximum values according to their statistical distribution. Count data were described using rates or component ratios.
(2) Analysis of baseline characteristics and outcome indicators
Statistical descriptions of the patients' general, medical, and therapeutic histories, as well as other medical histories, were performed. According to the numerical characteristics of the variables, measures that were normally distributed and had chi-square variance were analyzed by analysis of variance (ANOVA) in a randomized block group design, and those that were non-normal or chi-square variance were compared by Friedman's rank-sum test; and baseline comparisons between the two groups were made by using chi-square test to compare the count data such as gender, ethnicity, past history, and family history.
Upon completion of the trial, the number of enrolled and completed cases will be summarized, and the two groups will be compared using a chi-square test for the total rate of dislodgement (including discontinued cases) and the rate of dislodgement due to adverse events. A list of dislodged cases will be made.
(3) Subgroup analysis
Subgroup analyses were performed for different surgical procedures (laparoscopic and open) and age groups (18-64 and 65-79 years) and for the presence of a history of abdominal surgery.
(4) Multi-factor analysis
The dependent variable was measured information, which was analyzed using multiple linear regression; the dependent variable was categorical information, including dichotomous, unordered multicategorical, and ordered multicategorical information, which was analyzed using logistic regression models.
(4) Security analysis
Describe and test for between-group differences in safety assessment indicators related to acupuncture. To describe the changes in normal/abnormal laboratory test results before and after the test and the relationship to acupuncture treatment when abnormal changes occur.
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