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Study Protocol 

Introduction 

Colonoscopy is widely used for the diagnosis and treatment of colon diseases, and is also the 

preferred screening test for colorectal cancer (CRC) worldwide.1,2 The colonoscopy procedure is 

safe, well-tolerated, and accurate for examining the mucosa of the entire colon and distal 

terminal ileum. Nevertheless, it is technically demanding, even for the experimented 

endoscopists.3 One of the most frequent difficulties is the looping of the sigmoid and transverse 

colon. Looping stretches the colonic mesentery, leading to pain and discomfort in patients.4 

Furthermore, looping prolongs the cecal intubation time (CIT), increases the number of 

incomplete procedures and the risk of associated complications, such as splenic injury and bowel 

perforation.5,6   

Ancillary maneuvers, such as abdominal pressure and patient position change, can be used to 

avoid the formation of the loops, but their effectiveness is questionable.7-9 The most used is the 

manual abdominal pressure, usually requiring to be exerted by an assistant, which may results in 

not effective uncontrolled compression.10 An abdominal binder is an alternative that seeks to 

improve the effectiveness of the abdominal pressure, encircling the abdomen to exert the 

pressure in an uniformly distributed way for the entire duration of the colonoscopy.11  

Several randomized controlled trials (RTCs) have evaluated the impact of abdominal compression 

devices during colonoscopy with contradictory results.11-15 Two meta-analyses have revised these 

RTCs and both concluded that encircling abdominal devices reduces the CIT, the need for 

abdominal compression, and the frequency of postural change.16,17 Nevertheless, the limitations 

of both meta-analyses due to the reduced number of RCTs and them heterogenicity are 

remarkable. In addition, the colonoscopies in all RCTs studies were performed by experienced 

endoscopists, who would have less trouble managing loops and it would minimize any benefit 

using the abdominal binder.17,18 

This randomized trial was conducted to evaluate the effectiveness and safety of an abdominal 

binder use during colonoscopy performed by gastrointestinal endoscopy fellow trainees. We 

hypothesized that the abdominal binder use would facilitate and increase the effectiveness of 

the colonoscopy for inexperienced operators.   

 

Methods 

Trial design and population 

It is a randomized, double-blind, sham-controlled study. The trial was performed at a single-

center, Hospital Central Norte PEMEX, a tertiary center with a gastrointestinal endoscopy fellow 

trainee program with more than 10 years of experience. Outpatients between 20-80 years 



scheduled for an elective colonoscopy were prospectively recruited for participation from 

November 2022 to January 2023. Inclusion criteria were patients with ingestion of the entire 

bowel preparation and categorized as American Society of Anesthesiologists Class (ASA) ≤III. 

Exclusion criteria were pregnancy, breastfeeding, multiple planned procedure, previous 

colorectal resection, history of intraabdominal malignancy, inflammatory bowel disease, liver 

cirrhosis or ascites, abdominal skin lesions, and anesthesia or analgesic allergy. This trial was 

conducted in accordance with the most recent version of the Declaration of Helsinki and 

approved by the local ethical committee. Written informed consent was obtained from all the 

patients before participation. This manuscript is reported in accordance with CONSORT 

guidelines.19 All the authors had reviewed and approved the final manuscript.  

 

Trial interventions and device description 

Prior to the procedure, age, sex, height, weight, body mass index (BMI), and colonoscopy 

indication of all participants were recorded. Once enrolled, patients were randomized to either 

the abdominal binder (AB) group or the sham binder (SB) group in a 1:1 ratio. Randomization was 

performed using a web-based computer system (Research Randomizer, Geoffrey C. Urbaniak and 

Scott Plous) by an independent statistician who had no other intervention in the study. An 

independent operator printed the randomization number and group for each participant (either 

the AB or SB group) in individual cards, which were hidden in a locked black box by the same 

independent operator. Only the nurse, who fitted the abdominal binder to all the patients in a 

private space, had access to the cards. Randomized data and cards were concealed to study 

coordinators, endoscopists, clinical staff, and participants.  

The abdominal binder used for the patients allocated in the AB group was the Revive 3-in-1 

Postpartum Recovery Support Belt (KeaBabies® Co., CA, USA). Its price is $29.96. The device is 

manufactured in two size, One Size and X-Large. For the patients with a waist circumference >110 

cm it was used the X-Large model. The three belts that make up the binder were fitted to all the 

participants. Once placed, the binder was adjusted to be located between the subcostal border 

and the anterior superior iliac spine. The participants were asked to confirm that the binder was 

fastened tightly but not uncomfortably. For the participants in the SB group the same binder was 

fitted, but once the patient was sedated, it was loosened by the same nurse. The participants 

wore a non-transparent gown over the binder so that it was not visible to the endoscopists.  

 

Colonoscopy procedure details 

Bowel preparation with 4 L of polyethylene glycol solution in split-dose (2 L at the afternoon of 

the day before and 5 h before the colonoscopy) was used in all the participants.20 In this trial, all 

colonoscopy procedure were performed by two second-year fellow trainees in gastrointestinal 

endoscopy with 32 and 38 registered colonoscopies previous to the study.  



A standard video-colonoscope (EC-3890Li, PENTAX Co., Tokyo, Japan) was used. All the patients 

were placed in the left lateral decubitus position. Sedation with propofol and fentanyl was 

initially performed in most cases, adding dexmedetomidine in one case. Then, the colonoscopy 

was started using standard maneuvers. Manual abdominal compression and postural change 

were conducted by a technician when required by the endoscopy trainee or the attending 

endoscopist. Endoscopist or anesthesiology were allowed to remove the binder at any time 

during the procedure if they resolve it was necessary for safety. Air insufflation was used during 

colonoscopy.  

 

Outcomes 

Primary outcome of this study was CIT (the time from the scope insertion to intubation of the 

cecum and visualization of the appendiceal orifice and ileocecal valvule). Main secondary 

outcomes were the cecal intubation length (CIL), ileocecal valve intubation time (IVIT), manual 

abdominal compression or postural change requirement, and the need for intervention by the 

attending endoscopist during the procedure. Other secondary outcomes included colonoscopy 

completion rate, trainee-reported insertion difficulty, adenoma detection, need for extra 

analgesic drugs, patient-reported pain, and satisfaction level at discharge of the endoscopy area. 

Before to leave the recovery room, the patients were asked for pain using a 10-point visual analog 

scale (VAS), and for satisfaction using a 5-point scale (5= very satisfactory, 4= satisfactory, 3= 

unsatisfactory, 2= very unsatisfactory, 1= extremely unsatisfactory) by an assistant blinded to the 

study.  

Planed a priori subgroup analyses included stratification according to age, gender, and BMI. 

Participants with incomplete colonoscopy were excluded from the primary outcome analysis 

(CIT) and two of the main secondary outcomes (CIL and IVIT) yet included for the rest of the 

secondary outcomes. Primary analysis method was intention-to-treat (ITT), including all 

randomized participants. A per-protocol (PP) analysis method was also performed, excluding 

participants in the AB group whose binder was removed or loosened at any time of the 

procedure.   
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