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SUMMARY: 
This study presents an effective approach to performing colonoscopies. Achieving success in this procedure involves ensuring thorough bowel preparation, carefully inserting the scope while minimizing air insufflation, and skillfully managing any looping of the instrument.

ABSTRACT:
A colonoscope is a vital instrument used in performing colonoscopies, with the goal of identifying pathology such as ulcers, inflammation, polyps, and tumors. For screening colonoscopies to effectively reduce the incidence of colon cancer, they must be conducted with high precision and quality. However, for beginners with limited experience, achieving a successful colonoscopy can be a significant challenge. Due to a lack of skill, the success rate of reaching the cecum may be lower, and it is often difficult for novices to become proficient in a short period of time.

During colonoscopy, the equipment can stretch the colon, potentially causing local spasms and distension, which may lead to discomfort in patients, including discomfort and pain, issues that can impede the procedure's progress when conducted by less experienced practitioners.

At our center, we have performed tens of thousands of colonoscopies, and currently, about 98% of these procedures successfully reach the cecum. For doctors who are still developing their colonoscopy skills, it is crucial to focus on honing their technique. Therefore, this study aims to analyze and share insights into effective colonoscopy techniques, providing a valuable learning experience for those training in this field. The following section explores critical insights and implementation experiences related to these methodologies.

INTRODUCTION: 
Cancer, the world's second leading cause of death, poses a significant threat to people's lives and health1,2.Colonoscopy is considered the "gold standard" for diagnosing issues in the colon and terminal ileum, such as ulcers, inflammation, polyps, and tumors. Beyond its diagnostic capabilities, colonoscopy also serves a therapeutic role3. This study focuses on enhancing the success rate of colonoscopies performed by beginners, who often struggle to improve their proficiency and efficiently complete the procedure.

A colonoscope is a thin, flexible tube equipped with a camera at the end4. This technique surpasses previous methods by increasing success rates in challenging cases and minimizing patient discomfort. Previous studies have clarified the definition of difficult colonoscopies, distinguishing between cecal intubation time and patient pain5–11. Factors like a history of abdominal surgery, advanced age, and female sex are associated with increased difficulty.

The methodology of this study emphasizes minimal gas usage and strategic lens rotation as the procedure begins at the rectum. At the first rectal turn, the colonoscope should be applied with clockwise torque, then anticlockwise torque, to navigate the sigmoid colon, carefully guiding it through to the cecum. However, this approach poses challenges when dealing with complex bowel anatomy, requiring greater patience and a higher skill level. Managing air volume and timing during navigation of difficult colonic angles is crucial. Gentle abdominal pressure can assist in advancing the colonoscope.

The key to improving success rates among beginners lies in controlling the amount of air used and properly rotating the colonoscope. By ensuring thorough bowel preparation and exercising precise control over the procedure, colonoscopy can be performed more efficiently, enabling the effective detection of intestinal issues. 

PROTOCOL: 
This study was approved by the Shanghai Civil Aviation Hospital Committee (Ethics Approval No: 2023-02). This work was supported by the Scientific Research Project of Health and Wellness Committee, Changning District, Shanghai (No. 2023QN30),  and the Foundation of Shanghai Civil Aviation Hospital Project (No. 2024mhyk001).

NOTE: Figure 1 shows the different regions observed under a colonoscope.

1. [bookmark: _Hlk184920906]Preoperative preparation

1.1. Arrange for the patient to consume laxatives to ensure proper bowel preparation.

1.2. Instruct the patient to fast for 8 h before surgery for fluids and 12 h for solid foods.

1.3. Decide whether to administer general anesthesia based on the patient's condition.

1.4. Consult a senior specialist if experience in performing colonoscopies is insufficient. Review instructional videos and guidelines before attempting a colonoscopy. Seek feedback from experienced colleagues after each attempt.

NOTE: Effective bowel preparation and an experienced colonoscopist are crucial for optimal colonoscopy outcomes and accurate problem detection.

2. Sedation protocol  

2.1. Prioritize patient comfort and safety by implementing a stratified sedation approach.
​
2.2. Administer moderate sedation using midazolam (1–3 mg intravenous [IV]) and fentanyl (50–100 μg IV) for low-risk procedures to achieve effective anxiolysis.
​
2.3. Use deep sedation with propofol (1–2 mg/kg IV bolus followed by 50–200 μg/kg/min infusion) under an anesthesiologist's supervision for patients with obesity (BMI > 30). 

3. Rectum exploration

3.1. Minimize the use of air and opt for water instead to reduce discomfort.

3.2. Switch to air insufflation if bowel preparation is inadequate for water exchange/immersion.

3.3. Reschedule the procedure if residual stool obstructs mucosal visualization.

3.4. Rotate the scope carefully when advancing.

NOTE: At the initiation of the rectum examination, it's important to minimize air usage and perform careful rotations. Given that the sigmoid colon often naturally rotates in a clockwise direction, executing a significant leftward rotation at the rectum-sigmoid colon junction facilitates easier subsequent clockwise navigation through the sigmoid colon.

4. Sigmid colon exploration

4.1. Adjust the tip of the colonoscope so the lens is slightly bent for better navigation.

4.2. At the first turn at the junction between the rectum and sigmoid colon, execute a large-angle counterclockwise rotation, followed by a clockwise rotation through the remainder of the colon.

4.3. Ensure the colonoscope can rotate and move freely without obstruction.

4.4. Detect and reduce any looping of the colonoscope.

4.5. Straighten the sigmoid colon as much as possible.

4.6. Apply clockwise torque to the scope while maintaining minimal air insufflation (<300 mmHg)

4.7. If resistance is encountered, follow the steps 4.7.1–4.7.3.

4.7.1. Withdraw scope 5–10 cm. 

4.7.2. Apply abdominal pressure at the left lower quadrant using the palm heel technique.

4.7.3. Reattempt advancement with combined right/left torque alternations.

NOTE: Allocate most of the time and patience to managing the sigmoid colon, as it is the segment most prone to looping. Proper management of the sigmoid colon is essential to ensure a smooth and safe colonoscopy.

5.     The descending colon exploration

5.1. Rotate clockwise and gently withdraw the body of the colonoscope, simultaneously pulling it out slightly.

5.2. Keep the colonoscope lens steady for improved visualization.

5.3. Rotate counterclockwise to transition into the transverse colon.

NOTE: When the colonoscope reaches the descending colon, a clockwise rotation combined with gentle retraction helps minimize loop formation in the sigmoid colon. Without sigmoid loops, navigation through the descending colon is relatively smooth when proceeding counterclockwise. Quick detection of loop formations is crucial when difficulties arise, as the colon is largely mobile5. 

6. The transverse colon exploration

6.1. Advance the colonoscope while gently lifting the lens and inhaling carefully.

6.2. Retract the scope while pressing down on the lens to maintain stability.

6.3. Gently inhale when approaching the hepatic flexure, then rotate clockwise to enter the ascending colon.

6.4. Detect and address any looping of the colonoscope.

NOTE: With the prior sections of the colon properly managed, navigating the transverse colon becomes comparatively easier. However, remain vigilant during inhalation at entry and when the lens is lifted, as the suction port is positioned below. In cases of difficulty at turns within the transverse colon, it can be beneficial to inhale air while retracting the colonoscope and stabilizing the lens. Additionally, suitable postural adjustments may offer assistance.

7. The ascending colon exploration

7.1.  Inhale while advancing the colonoscope.

7.2. Continue until the ileocecal valve is out of view, then rotate counterclockwise while keeping the colonoscope tip elevated.

7.3. Monitor and minimize any looping.

NOTE: When the colon begins to contract due to reduced air, it is an opportune moment to gently advance the colonoscope.

8. The cecum exploration

8.1. Observe the ileocecal valve; this serves as a marker for a successful colonoscopy.

8.2. Carefully examine the ileocecal region and appendix opening to avoid missing any lesions.

NOTE: In certain conditions, such as specific small intestine diseases and inflammatory bowel disease (IBD), it is advisable to advance approximately 10 cm into the terminal ileum for observation. Be mindful that the ileocecal mucosa is delicate and prone to perforation.

9. Postoperative care

9.1. Monitor the patient closely for any abdominal symptoms, such as nausea, abdominal pain, or vomiting, following the procedure.

9.2. Allow the patient to consume semi-liquid foods starting 2 h after the operation.

REPRESENTATIVE RESULTS:
Over the course of approximately 1 month, we conducted more than 1,600 colonoscopies, including around 1,400 with anesthesia and 200 without. The average patient age was approximately 32 years, with the majority being women. We achieved a success rate of about 95% in reaching the ileocecal region. The average procedure time was 9 min, and postoperative patient discomfort was reported in less than 5% of cases (Table 1).

FIGURE AND TABLE LEGENDS:
Figure 1: Different parts of the colonoscopy. (A) Terminal ileum. (B) Cecum. (C) Ascending colon. (D) Hepatic flexure. (E) Transverse colon. (F) Splenic area. (G) Descending colon. (H) Sigmoid. (I) Rectum.

Table 1: Clinical features of different colonoscopy diagnoses conducted within 1 month.

DISCUSSION: 
Colonoscopy is a complex procedure that can be influenced by various factors. The technique can vary significantly between procedures, and there is always a risk of colonic perforation12. Colonoscopy varies greatly from procedure to procedure, and there is a risk of perforation and tearing of the colonic belt. Previous studies have identified three anatomical factors contributing to lower success rates in cecal intubation: a lengthy bowel, an angular sigmoid colon, and abdominal wall hernias9. In patients with a dilated colon, often due to excessive air, recurrent loops can occur and prove difficult to resolve. In these cases, administering a minimal amount of air or using only water can improve the success rate of colonoscopy. For patients with an elongated bowel, additional team assistance in compressing the abdomen is often required to manage loops effectively. If the sigmoid colon is sharply angled and a standard colonoscope cannot navigate it, using a narrower gastroscope may alleviate the issue. For patients with abdominal wall hernias, successful colonoscopy is more probable with manual reduction and subsequent hand compression. As such, colonoscopy is considered more challenging than gastroscopy. 

Gastroscopes have inherent limitations in colonoscopy, including a ​lower cecal intubation rate due to anatomical incompatibility with colonic anatomy, ​narrower working channels limiting therapeutic interventions, and ​higher shaft rigidity increasing procedural discomfort and perforation risk. In contrast, ​pediatric colonoscopes (9.8–11 mm diameter), ​ultrathin colonoscopes (9.2 mm with enhanced flexibility), and ​balloon-assisted colonoscopes (stabilizing redundant loops) serve as superior alternatives, offering improved maneuverability, patient tolerance, and diagnostic accuracy in complex colonic anatomies. Inexperienced practitioners are more prone to causing mucosal tears and intestinal perforation, which can lead to complications such as bleeding. Patients may experience discomfort, including nausea and pain, which can interfere with the procedure. Such complications often arise from operator inexperience and forceful manipulation. 

Novice colonoscopists often struggle to enhance their proficiency and complete the procedure efficiently. Novice endoscopists lacking experience in colonoscopy face significant challenges, including anatomic complexity (e.g., tortuous sigmoid colon, redundant loops) and technical skill deficits (loop reduction, torque control). To mitigate these risks, our center employs a ​structured competency framework: (1) ​Real-time mentorship from senior specialists during initial procedures ensures immediate guidance on scope navigation and complication management; (2) ​Pre-procedure preparation mandates structured review of endoscopic video libraries and guidelines (e.g., American Society for Gastrointestinal Endoscopy [ASGE] standards) to reinforce theoretical knowledge and procedural workflows; (3) ​Post-procedure debriefings with experienced colleagues provide granular feedback on technique refinement, such as optimizing air/water usage or loop resolution strategies. Our center has performed tens of thousands of colonoscopies, with most reaching the cecum successfully. This study aims to share specialized techniques for performing colonoscopy effectively.
 
Key technical elements should be noted. The primary points of this method are: first, early and accurate identification of challenging colonoscopies; second, the use of minimal air to maintain visibility without unnecessarily extending the intestinal tract; and finally, the rotation of the colonoscope with the tip bent to navigate turns and straighten a severely angled sigmoid colon. Successful colonoscopy requires thorough bowel preparation, cautious scope insertion with minimal air use, and effective management of looping. Proper bowel preparation sometimes necessitates additional laxative doses9,13. When bowel preparation is suboptimal for water-based techniques, transitioning to controlled air insufflation allows procedural continuity while minimizing colonic distension. Adjunctive strategies such as intraprocedural suction-irrigation and device optimization (e.g., pediatric colonoscopes ) can enhance mucosal visualization. Mastery of air management requires extensive practice, as too little air hinders visibility, while too much causes colon dilation, complicating access to the cecum. Ensuring the colonoscope's rotation and movement without looping is crucial for the smooth completion of the procedure. All patients in this study received excellent results with a relatively high success rate of complete colonoscopy and relatively low pain and complications. The method used in this study can be carried out with a higher sensitivity, which is more likely to detect diseases such as tumors, polyps, and hemorrhage.

However, this method is difficult to apply to patients with difficult colons, which are influenced by a number of factors, such as obesity, history of abdominal surgery, old age, etc6–8. All patients in this study experienced excellent outcomes, with a high success rate of complete colonoscopy and a low incidence of pain and complications. This method allows for high sensitivity in detecting conditions like tumors, polyps, and hemorrhages. However, this approach presents challenges in patients with difficult colons influenced by factors such as obesity, previous abdominal surgery, and advanced age. Each colonoscopy may encounter unique challenges, necessitating tailored, safe measures for different situations. It is essential to accumulate extensive experience and master gentle and precise techniques. Only through repeated practice and learning can one become a proficient colonoscopist. Adherence to appropriate indications and contraindications is also fundamental.
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