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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 02/06/2026

When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.


Current Protocol Length

Number of Steps:  19
Number of Shots:  47

Introduction 


INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Mingyin Liang: Our research evaluates fluorescence-guided modified single-incision laparoscopic cholecystectomy to determine whether it simplifies surgery and reduces complication risks.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What research gap are you addressing with your protocol?
1.2. Mingyin Liang: Our protocol aims to make single-incision cholecystectomy safer and more accessible.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


CONCLUSION:

What are the current experimental challenges?
1.3. Mingyin Liang: Current challenges include instrument crowding and poor visualization in single-incision laparoscopic cholecystectomy which results in a steep surgical learning curve. 
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


What advantage does your protocol offer compared to other techniques?
1.4. Mingyin Liang: Our protocol provides better visualization and safety while maintaining minimal invasiveness and cosmetic appeal.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
What questions will future research focus on?
1.5. Mingyin Liang: Future research will compare this technique directly with conventional single‑port cholecystectomy in larger trials.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Ethics Title Card
This research has been approved by the Human Research Ethics Committee of the Fifth Affiliated Hospital of Sun Yat-sen University


Protocol  

2. Fluorescence-Guided Modified Single-Incision Laparoscopic Cholecystectomy
Demonstrator: Peiping Li

2.1. To begin, include elective patients with benign gallbladder disease who have cosmetic concerns or desire reduced postoperative pain and are classified as American Society of Anesthesiologists class I to II [1]. Exclude patients with acute severe cholecystitis, biliary duct stones, prior upper abdominal surgery, suspected malignancy, severe comorbidities, or umbilical infection [2].
2.1.1. WIDE: Talent reviewing patient eligibility criteria on a checklist.
2.1.2. Talent marking exclusion criteria on the same checklist.
2.2. Perform a standard preoperative workup including clinical assessment and laboratory tests such as complete blood count, liver function, renal function, and coagulation profile [1]. Obtain non-contrast computed tomography of the upper abdomen, complete pre-anesthesia evaluation, administer prophylactic antibiotics, and ensure preoperative fasting [2].
2.2.1. Talent reviewing laboratory reports and imaging results.
2.2.2. Talent reviewing CT of upper abdomen.
2.3. To begin fluorescence preparation, administer 10 milliliters of the diluted indocyanine green solution intravenously 45 minutes before surgery [1]..
2.3.1. Talent injecting 0.25 mg indocyanine green into the patient's peripheral vein.
2.4. Set up the DPM-I (D-P-M-Eye) fluorescence system operating in white light and near-infrared spectrums [1]. Configure the system at a medium initial sensitivity level and prepare to adjust the signal sensitivity in real time during surgery [2].
2.4.1. Talent powering on and setting up the fluorescence imaging system.
2.4.2. Talent configuring the system at a medium initial sensitivity level.
2.5. Under white light mode, aim the laparoscope at a pure white sterile gauze and press the white balance button [1]. Then aim the laparoscope at a textured target such as gauze and adjust the focus [2].
2.5.1. Talent aiming the laparoscope at a pure white sterile gauze to achieve white balance. 
2.5.2. Talent aiming the laparoscope at a textured target to adjust the focus. 
2.6. Now, position the patient supine after induction of general anesthesia [1]. Identify the umbilicus for a 2.5 centimeter single-incision port [2] and the subxiphoid area for a planned 3-millimeter micro-incision [3].
2.6.1. WIDE: Talent positioning the patient on the operating table.
2.6.2. Talent marking the umbilical site.
2.6.3. Talent marking the subxiphoid site.
2.7. Shave and sterilize the abdominal field from the xiphoid process to the pubic symphysis [1]. Complete all necessary aseptic procedures, including wearing a surgical hood and sterile gloves [2]. Then create a sterile field centered on the umbilicus and encompassing the subxiphoid area [3].
2.7.1. Talent shaving sterilizing the abdominal skin.
2.7.2. Talent completing the aseptic procedures. 
2.7.3. Talent placing sterile drapes centered on the umbilicus and encompassing the subxiphoid area. 
2.8. Make a 2.5 centimeter supraumbilical incision through the skin and fascia using a pointed-tip blade [1]. Insert the single-incision laparoscopic device [2] and establish pneumoperitoneum at 11 to 13 millimeters of mercury [3].
2.8.1. Talent creating the supraumbilical incision.
2.8.2. Talent inserting the single-incision device.
2.8.3. Talent insufflating the abdomen.
2.9. Make a stab incision 2 centimeters inferior to the xiphoid process [1]. Insert the electrocautery hook under continuous coagulation without placing an additional trocar [2].
2.9.1. Talent creating the subxiphoid stab incision.
2.9.2. Talent inserting the electrocautery hook with coagulation activated.
2.10. For gallbladder suspension, fix a suture to the junction of the gallbladder fundus and body using a Hem-o-lok (Hem-O-Lock) clip [1]. Insert a single-use suture passer through the body surface projection of the gallbladder [2].
2.10.1. Talent fixing a suture to the gallbladder.
2.10.2. Talent inserting the suture passer through the abdominal wall.
2.11. Now, grasp the suture and elevate the gallbladder [1]. Fix the gallbladder to the abdominal wall to achieve stable suspension [2].
2.11.1. Talent lifting the gallbladder using the suture.
2.11.2. Talent securing the suture to the abdominal wall.
2.12. To expose Calot’s triangle, use the electrocautery hook to achieve the Critical View of Safety [1]. Clear fat and fibrous tissue [2], separate the lower one-third of the gallbladder from the liver bed [3] and confirm that only the cystic duct and cystic artery enter the gallbladder [4].
Authors: Please create screen capture videos of the shots labeled as SCOPE/SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21177418
2.12.1. SCOPE/SCREEN: Talent using the electrocautery hook to achieve Critical view of safety. 
2.12.2. SCOPE/SCREEN: Shot of fat and fibrous tissue being cleared. 
2.12.3. SCOPE/SCREEN: Shot of the separated lower 1/3rd of gall bladder. 
2.12.4. SCOPE/SCREEN: Shot of the cystic duct and artery entering the gallbladder. 
2.13. Switch to fluorescence mode and continue dissection under fluorescent guidance [1-TXT]. 
2.13.1. SCOPE/SCREEN: Fluorescence view of the biliary anatomy. TXT: Convert to multiport laparoscopy or open surgery if anatomy is unclear 
2.14. Isolate the cystic artery [1]. Ligate its proximal end with a Hem-o-lok clip [2] and divide the artery completely using the electrocautery hook in a single action [3].
2.14.1. SCOPE/SCREEN: Identification and isolation of the cystic artery.
2.14.2. SCOPE/SCREEN: The proximal end of the cystic artery is being ligated with a Hem-o-lok clip. 
2.14.3. SCOPE/SCREEN: The artery is being completely divided using a electrocautery hook. 
2.15. Next, dissect the gallbladder from its fossa [1]. Isolate the cystic duct [2], apply two proximal Hem-o-lok clips and one distal clip [2], and divide the duct sharply with scissors between the clips [3].
2.15.1. SCOPE/SCREEN: Separation of the gallbladder from the liver bed.
2.15.2. SCOPE/SCREEN: The cystic duct is being isolated. 
2.15.3. SCOPE/SCREEN: 2 proximal Hem-o-lok clips and 1 distal clip are is being applied. 
2.15.4. SCOPE/SCREEN: The cystic duct is being divided with scissors. 
2.16. Place the gallbladder into a specimen retrieval bag [1] and extract it through the umbilical incision [2]. Insert a drainage tube through the umbilical incision if severe inflammation, suspected bleeding, or bile leakage is present [3].
2.16.1. Talent placing the gallbladder into a retrieval bag.
2.16.2. Shot of the retrieval bag being extracted through the umbilical incision. 
2.16.3. Talent inserting a drainage tube when indicated.
2.17. Close the umbilical incision with subcutaneous sutures [1] followed by cosmetic intradermal closure using 4-0 polyglactin [2]. Then close the subxiphoid incision with one or two intradermal stitches [3].
2.17.1. Talent suturing the umbilical incision with subcutaneous sutures. 
2.17.2. Shot of cosmetic intradermal closure being done with 4 – 0 polyglactin. 
2.17.3. Talent closing the subxiphoid incision with 1- 2 intradermal stitches.
2.18. Submit the gallbladder specimen for pathological biopsy [1]. Reassess inflammatory markers and liver function tests on postoperative day 2 [2].
2.18.1. Talent labeling and sending the specimen.
2.18.2. Talent reviewing postoperative laboratory results.
2.19. Remove the drainage tube when output is clear and less than 20 milliliters per day [1]. 
2.19.1. Talent removing the drainage tube.


Results

3. Results 

3.1. Between August and December 2024, 31 patients underwent fluorescence-guided modified single-incision laparoscopic cholecystectomy [1].
3.1.1. LAB MEDIA: Table 1. 
3.2. Of the 31 cases, 28 procedures were completed successfully, while 3 cases were converted to conventional multi-port laparoscopic cholecystectomy, resulting in a success rate of 90 percent [1].
3.2.1. LAB MEDIA: Table 2. 
3.3. The mean operative time was 63.3 minutes, with an estimated blood loss of 6.2 milliliters [1]. The mean post-operative hospital stay was 2.2 days among patients who underwent the modified procedure [2].

3.3.1. LAB MEDIA: Table 2. Video editor: Highlight the rows labeled operative time and estimated blood loss.
3.3.2. LAB MEDIA: Table 2. Video editor: Highlight the row labeled post-operative hospital stay.
3.4. One case of post-operative fever was observed, while no cases of bile leakage, vomiting, or abdominal pain were reported [1].
3.4.1. LAB MEDIA: Table 2. Video editor: Highlight the post-operative complications section, focusing on the fever row and the rows showing zero events.
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