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

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

3. Filming location: Will the filming need to take place in multiple locations?   No

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No


Current Protocol Length
Number of Steps: 23
Number of Shots: 55

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
Authors: Please note that the questions will not appear on screen. Please answer in standalone full sentence with sufficient context. 

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Shao-tao Tang: Our focus is a robot-assisted synthetic technique creating a broad, tension-free portoenterostomy for narrow hilar ducts under six millimeters.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Shao-tao Tang: Conventional anastomoses often narrow due to circular scar contraction. Our embedding technique shifts the scar line outward to prevent strictures.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.3. Shao-tao Tang: The greatest challenge is precisely suturing the delicate, narrow duct to ensure the scar line is completely everted.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.4. Shao-tao Tang: Postoperatively, patients require regular follow-up to confirm the long-term absence of anastomotic strictures.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Shao-tao Tang: Future studies should involve larger, multi-center trials to validate the long-term efficacy of this robotic embedding technique.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Videographer: Obtain headshots for all authors available at the filming location.




Ethics Title Card
This research has been approved by the Institutional Review Board (IRB) of Union Hospital, Tongji Medical College, Huazhong University of Science and Technology (2016-LSZ-S180).


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
 
2. Operative Setup and Robotic Port Placement
Demonstrator: Click here to enter the name of demonstrator(s)
Authors: After the shoot, please let us know who demonstrated the procedure for each protocol section

Videographer: Please do not film the following shots: 2.5.1 and 2.5.2. These will be provided by the authors.

Authors: Please film the following shots: 2.5.1 and 2.5.2 and upload the footage to your project page: https://review.jove.com/account/file-uploader?src=21329308

2.1. To begin, orient the anesthetized patient in a supine position [1-TXT]. Position the surgical team on patient’s left side [2]. Prewarm the endoscope in sterile warm water kept at fifty-five degrees Celsius or below to prevent intraoperative fogging [3]. 
2.1.1. Talent orienting the patient position. TXT: Patient position: Supine with a fifteen-degree head-up or reverse Trendelenburg incline and a fifteen-degree left lateral tilt
2.1.2. Talent and nurse standing near the foot of bed on the left side of the patient.  
2.1.3. Shot of endoscopic equipment on the table in sterile warm water. 
2.2. Now, make an eight-millimeter incision at the umbilicus [1] and insert an eight-millimeter trocar for the camera port [2]. Establish a carbondioxide pneumoperitoneum and maintain the pressure at ten millimeters of mercury[3-TXT]. 
2.2.1. Talent making 8 mm incision. 
2.2.2. Talent inserting 8 mm trocar.
2.2.3. Shot of digital display of the carbon dioxide insufflator equipment showing 10 mmHg pressure. TXT: Adjust pressure within 6–12 mmHg based on patient age and physiological tolerance 
2.3. Insert the robotic endoscope and inspect the cyst and hepatic hilum [1]. Make eight-millimeter skin incisions for the working and assistant ports [3].
2.3.1. Talent inserting the endoscope and cyst and hepatic hilum being visible on screen. Videographer: Please film computer screen in this shot as well.
2.3.2. Talent making 8 mm transverse skin incisions.
2.4. Place the first eight-millimeter working port, R1 (R-One) in the left upper quadrant, on the midclavicular line at approximately five centimeters from the umbilicus [1]. Place the second eight-millimeter working port, R2 (R-Two), four centimeters below the right costal margin, at the umbilical level between the midclavicular and anterior axillary line [2]. Insert a five-millimeter assistant port, A1 (A-One) in the left lower quadrant for suction, irrigation, and suture passage [3].
2.4.1. Talent placing a working port on the patient’s left upper quadrant. 
2.4.2. Talent placing a second port on the patient’s right side.
2.4.3. Talent placing a port on the patient’s left lower quadrant. 
2.5. Place one 2-0 (Two-oh) transabdominal suspension suture through the base of the round ligament for supero-lateral retraction toward the left upper quadrant to improve the exposure of the hepatic hilum [1]. Place the second suture to retract the gallbladder fundus, providing superior and rightward retraction against the abdominal wall [2].
2.5.1. A 2-0 suture being placed for supero-lateral retraction to improve the exposure of hepatic hilum. To be provided by the authors.
2.5.2. A second suture being placed to retract gall bladder fundus. To be provided by the authors. 
3. Construction of the Roux-en-Y Limb
Demonstrator: Click here to enter the name of demonstrator(s)
Authors: After the shoot, please let us know who demonstrated the procedure for each protocol section
3.1. Identify the ligament of Treitz and extend the umbilical incision approximately one point five centimeters superiorly [1]. Using an intestinal grasper, hold and bring out the proximal jejunum to perform division and anastomosis [2].
3.1.1. Talent extending the umbilical incision. 
3.1.2. Talent pulling out the intestine using intestinal grasper.  
3.2. Using a sixty-millimeter linear cutting stapler, divide the proximal jejunum fifteen centimeter distal to the ligament of Treitz to create the biliopancreatic and Roux limbs [1]. Perform a stapled side-to-side jejunojejunostomy twenty-five centimeters from the divided end of Roux limb [2-TXT]. Close the created mesenteric defects using non-absorbable sutures to prevent internal herniation [3].
3.2.1. Talent dividing the proximal jejunum with a 60 mm linear cutting stapler.
3.2.2. Talent performing jejunojejunostomy with the stapler. TXT: Based on the patient's anatomy, adjust the distance between 20–30 cm
3.2.3. Talent suturing the mesentery.
3.3. Return the bowel to the abdominal cavity [1] and create a window in the transverse mesocolon to the right of middle colic artery [2]. Pass the Roux limb retrocolic through the window to the porta hepatis [3] and close the extended umbilical and skin incisions [4]. 
3.3.1. Talent placing the intestine in the abdominal cavity.
3.3.2. Talent creating a window in the transverse mesocolon.
3.3.3. Talent placing the Roux limb behind the transverse colon
3.3.4.  Talent closing the incisions. 
3.4. Re-insert the camera trocar [1] and re-establish the pneumoperitoneum [2].
3.4.1. Talent re-inserting the camera.
3.4.2. WIDE: Shot of patient’s abdomen and the digital display of CO2 insufflator.
4. Choledochal Cyst Mobilization and Excision
Demonstrator: Click here to enter the name of demonstrator(s)
Authors: After the shoot, please let us know who demonstrated the procedure for each protocol section

Videographer: Please do not film the following shots: 4.2.1, 4.2.2, 4.2.3, 4.2.4, 4.2.5, 4.3.1, 4.4.1, 4.4.2, 4.4.3, 4.5.1, 4.5.2 and 4.5.3. These will be provided by the authors.

Authors: Please film the following shots: 4.2.1, 4.2.2, 4.2.3, 4.2.4, 4.2.5, 4.3.1, 4.4.1, 4.4.2, 4.4.3, 4.5.1, 4.5.2 and 4.5.3 and upload the footage to your project page: https://review.jove.com/account/file-uploader?src=21329308

4.1. Position the robotic patient cart over the patient's right shoulder [1]. Dock the robot [2], then attach the camera and working arms to the corresponding trocars [3]. Insert the Maryland bipolar forceps of the robotic arm into the R1 port [4] and the monopolar cautery hook of the robotic arm into the R2 port [5].
4.1.1. Talent placing the robotic cart over patient’s right shoulder.
4.1.2. Talent docking the robot. 
4.1.3. Talent attaching the camera and working arms to trocars.
4.1.4. Talent inserting the forceps into R1 port.
4.1.5. Talent inserting the hook into the R2 port. 
4.2. To mobilize the cyst, retract the duodenum inferiorly through the A1 port [1] then grasp the cyst wall with the R1 forceps to provide counter-traction and expose its anterior surface[2-TXT]. Using the R2 hook, dissect the anterior cyst wall [3], then release adhesions between the cyst and pancreatic tissue [4], and transect the distal part of the cyst proximal to the pancreaticobiliary junction [5]. 
4.2.1. Duodenal retraction inferiorly through the A1 port. To be provided by the authors.
4.2.2. Cyst wall being grasped with R1 forceps exposing its anterior surface. TXT: Control vascular supply by clipping and dividing the cystic artery before mobilization To be provided by the authors.
4.2.3. R2 hook dissecting the anterior cyst wall. To be provided by the authors.
4.2.4. Adhesions between the cyst and pancreatic tissue being released. To be provided by the authors.
4.2.5. The distal part of the cyst being transected. To be provided by the authors.
4.3. Once the ductal stump is ligated, separate the cyst from the underlying hepatic artery and portal vein [1].
4.3.1. Cyst being separated from hepatic artery and portal vein after the ligation of ductal stump. To be provided by the authors.
4.4. After mobilizing the cyst, incise its anterior wall [1]. Aspirate the bile contents using a suction irrigator [2] and irrigate the common hepatic duct with normal saline to flush out the biliary sludge or calculi [3]. 
4.4.1. Incision of anterior wall after mobilization of the cyst. To be provided by the authors.
4.4.2. Aspiration of the bile contents using suction irrigator. To be provided by the authors.
4.4.3. The common hepatic duct being irrigated to flush out biliary sludge or calculi. To be provided by the authors.
4.5. Finally, dissect superiorly to transect the proximal cyst at the common hepatic duct [1], then, trim the duct margins to remove the inflamed cystic tissue [2], and perform a standard cholecystectomy to dissect the gall bladder from the liver bed [3].
4.5.1. The proximal cyst being transected at the common hepatic duct after superior dissection. To be provided by the authors.
4.5.2. Inflamed cystic tissue being removed after trimming the duct margins. To be provided by the authors.
4.5.3. Standard cholecystectomy being performed to dissect the gall bladder from the liver bed. To be provided by the authors.
5. Ductoplasty and Portoenterostomy
Demonstrator: Click here to enter the name of demonstrator(s)
Authors: After the shoot, please let us know who demonstrated the procedure for each protocol section

Videographer: Please do not film the following shots: 4.2.1, 4.2.2, 4.2.3, 4.2.4, 4.2.5, 4.3.1, 4.4.1, 4.4.2, 4.4.3, 4.5.1, 4.5.2 and 4.5.3. These will be provided by the authors.

Authors: Please film the following shots: 5.1.1, 5.1.2, 5.1.3, 5.2.1, 5.2.2, 5.2.3, 5.2.4, 5.2.5, 5.3.1, 5.3.2, 5.3.3 and 5.3.4 and upload the footage to your project page: https://review.jove.com/account/file-uploader?src=21329308

5.1. Using a fixed-length non-absorbable suture, measure the common hepatic duct diameter [1]. Replace the forceps and hook in the R1 and R2 ports with large needle drivers [2] and, evert the residual hepatic duct wall by placing four 5-0 (five-oh) absorbable stay sutures, two on the anterior wall and two on the posterior wall, to secure the everted edges to the surrounding biliary serosa [3]. 
5.1.1. Measurement of the common hepatic duct diameter using a fixed-length non-absorbable suture. To be provided by the authors.
5.1.2. Forceps and hook in the R1 and R2 ports being replaced by large needle drivers. To be provided by the authors.
5.1.3. The residual hepatic duct wall being everted by placing four stay sutures- two anteriorly and two posteriorly. To be provided by the authors.
5.2. Incise the Roux limb longitudinally on the antimesenteric border at the distal end [1]. Using two running 5-0 absorbable sutures, perform the portoenterostomy starting at the posterior wall [2], suturing the full thickness of the jejunal enterotomy to the Glisson's capsule around the everted hepatic duct [3] and completing at the anterior wall [4]. This should create a wide, tension-free anastomosis of approximately ten millimeters with the residual hepatic duct wrapped within the intestinal lumen [5].
5.2.1. Incision of the Roux limb longitudinally on the antimesenteric border at the distal end. To be provided by the authors.
5.2.2. Portoenterstomy starting at the posterior wall being performed using two running 5-0 absorbable sutures. To be provided by the authors.
5.2.3. The full thickness of jejunal enterotomy being sutured to the Gilsson’s capsule around the everted duct. To be provided by the authors.
5.2.4. Sutures being completed at the anterior wall. To be provided by the authors.
5.2.5. Creation of wide, tension-free 10 mm anastomosis with residual hepatic duct wrapped in intestinal lumen. To be provided by the authors.
5.3. Close the transverse mesocolon defect [1] and using absorbable sutures, secure the Roux limb to the colonic mesentery [2]. Thoroughly irrigate the anastomosis to clear bile [3]. Once the bleeding has stopped, undock the robot [4].
5.3.1. Closure of the transverse mesocolon defect. To be provided by the authors.
5.3.2. Roux limb being secured to colonic mesentery. To be provided by the authors.
5.3.3. Irrigation of the anastomosis to clear bile. To be provided by the authors.
5.3.4. Robot being undocked. To be provided by the authors.
5.4. Extract excised specimens through the camera port [1] and insert a subhepatic drain through the R1 port site [2]. Close all port site fascial defects and skin incisions in layers [3] and allow the patient to recover [4-TXT]
5.4.1. Talent removing the excised tissue through the camera port.
5.4.2. Talent inserting a drain tube through R1 port site.
5.4.3. Talent suturing the remaining incisions. 
5.4.4. Shot of patient in ward. TXT: Post-operative evaluation and Discharge















Results
6. Results 
6.1. The median operative time was 206 minutes [1]. The median length of hospital stay was seven days with a range of five to nine days [2]. Over a median follow-up of thirty-four months with a range of four to sixty-nine months [3], no instances of abnormal liver function, intrahepatic stones, cholangitis, or anastomotic stricture were recorded.
6.1.1. LAB MEDIA: Table 2. Video editor: Emphasize the row with text “Operation time” in the table.
6.1.2. LAB MEDIA: Table 2. Video editor: Emphasize the row with text “postoperative length of stay (days, median, range)” in the table.
6.1.3. LAB MEDIA: Table 2. Video editor: Emphasize the row with text “Follow-up time (months, median, range)” in the table
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