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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. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.


☒ 	Interview Statements are read by JoVE’s voiceover talent. 



Current Protocol Length

Number of Steps:  21
Number of Shots:  46 

Interviews 


Authors: Please note that the questions will not appear on screen. The answers are edited according to journal guidelines.

NOTE to VO producer: Please generate the VO for interviews
INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. This protocol demonstrates laparoscopic left hepatectomy using a blunt and sharp combination dissection technique.
1.1.1. B roll: 2.3.1

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Traditional methods rely on extensive dissection or energy devices, increasing the risk of bleeding and bile leakage. This protocol introduces a blunt-and-sharp combination technique to minimize these risks.
1.2.1. B roll: 2.5.1

CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.3. Proper preoperative CT scans for mapping the middle hepatic vein are very important. During the surgery, it is crucial to use an ultrasonic scalpel carefully and precisely.
1.3.1. B roll: .3.1.1


What does this protocol allow researchers to measure or study?
1.4. This protocol offers guidance to safely treat complex biliary stones involving the middle hepatic vein, ensuring precise anatomical dissection and vascular protection.
1.4.1. B roll: 5.2.1



Ethics Title Card

This research has been approved by the Institutional Review Board at the Shenzhen People’s Hospital

Protocol  
2. Laparoscopic Access and Cholecystectomy

2.1. After positioning the patient supine on the operating table, establish pneumoperitoneum using an open technique [1]. Then, insert a 10-millimeter camera trocar near the umbilicus and inspect the abdominal cavity [2].
2.1.1. LAB MEDIA: 69831-1 00:08 – 00:20
2.1.2. LAB MEDIA: 69831-1 00:21 – 00:28

2.2. Place the remaining four trocars, including 5 millimeter or 12 millimeter working trocars, in the left upper quadrants for the main surgeon and in the right upper quadrants for the assistant surgeon [1].
2.2.1. LAB MEDIA: 69831-1 00:31 – 00:40

2.3. Expose Calot’s triangle [1]. Dissect the cystic duct and cystic artery [2]. Double ligate their proximal ends [3]. Transect the vessels and duct [4].
2.3.1. LAB MEDIA: 69831-1 2:10-2:20
2.3.2. LAB MEDIA: 69831-1 2:50-3:00 and 3:15-3:23 
2.3.3. LAB MEDIA: 69831-1 3:20-3:30
2.3.4. LAB MEDIA: 69831-1 4:10-4:14

2.4. Start dissecting the gallbladder from the liver bed [1]. Achieve hemostasis at the liver bed with electrocautery at a power level of 35 watts [2] and completely isolate the gallbladder [3].
2.4.1. LAB MEDIA: 69831-1 05:18 – 05:21 and 07:15-07:20
2.4.2. LAB MEDIA: 69831-1 07:40 – 07:47
2.4.3. LAB MEDIA: 69831-1 08:05 – 08:12



3. Liver Mobilization and Vascular Mapping

3.1. Dissect the ligaments, including the round ligament, falciform ligament [1], and partial left coronary ligament [2].
3.1.1. LAB MEDIA: 69831-1 09:48 – 10:00 
3.1.2. LAB MEDIA: 69831-1 18:30 – 18:40 

3.2. Then, identify the root of the middle, right, and left hepatic veins [1]. Mark Cantlie's line with an electrocoagulation hook. Use the line as the imaginary division of the liver, extending from the middle hepatic vein to the midpoint of the gallbladder [2].
3.2.1. LAB MEDIA: 69831-2 12:40 – 12:50  Author’s NOTE: we can see the general direction of veins, but it cannot reveal the complete blood vessels
3.2.2. LAB MEDIA: 69831-2 13:10 – 13:20 

3.3. Perform intraoperative ultrasound in B-mode at 5 megahertz to identify the middle hepatic vein and the bile duct boundary [1]. Use the root of the middle hepatic vein as the anatomical landmark [2]. Then, locate the bile duct boundary, identified by mixed echoes [3]. Apply water to expel air and improve ultrasound conduction [4].
3.3.1. LAB MEDIA: 69831-3 07:15 – 07:25
3.3.2. LAB MEDIA: 69831-3 7:40-7:50 
3.3.3. LAB MEDIA: 69831-3 8:04-8:10  
3.3.4. LAB MEDIA: 69831-3 08:02 – 08:08

3.4. Implant a number 12 disposable urethral catheter at the first hepatic portal for the Pringle’s maneuver [1]. Perform inflow occlusion for 15 minutes and repeat after releasing for 5 minutes [2].
3.4.1. LAB MEDIA: 69831-3 05:32 – 05:40 
3.4.2. LAB MEDIA: 69831-3 06:10 – 06:20

3.5. Next, dissect and divide the Left portal vein [1] and arteries of the left liver [2]. Confirm the ischemic demarcation line [3].
3.5.1. LAB MEDIA: 69831-1 5:40-5:50 
3.5.2. LAB MEDIA: 69831-1 25:30-25:40 and 28:38-28:44
3.5.3. LAB MEDIA: 69831-2 12:40-12:56 




4. Liver Parenchyma Transection Using the Blunt-and-Sharp Dissection Technique
4.1. Divide the parenchyma along the ischemic demarcation line using an ultrasound scalpel at maximum power level [1] and then clamp, ligate, or perform bipolar coagulation at a power level of 50 watts [2].
4.1.1. LAB MEDIA: 69831-3 09:42 – 09:50
4.1.2. LAB MEDIA: 69831-3 19:15-19:20, 19:35:19:38, 19:48-19:52

4.2. Sharply separate the outer layer of the inflamed bile duct with an ultrasonic scalpel using the minimum power level [1].
4.2.1. LAB MEDIA: 69831-3 22:43 – 22:55

4.3. Then, bluntly separate dense tissue adhered to the middle hepatic vein along the sheath plane with an ultrasonic scalpel or laparoscopic suction-irrigation [1].
4.3.1. LAB MEDIA: 69831-5 15:03 – 16:20 and 22:50 – 23:10

4.4. Dissect the middle hepatic vein tributaries, including V4b, V4a, and V8 [1]. If a tributary is injured, immediately apply an absorbable hemostatic dressing [2]. Add water over the injured area to prevent carbon dioxide from entering the hepatic vein and reduce the risk of gas embolism [3]. Continue dissection until the middle hepatic vein is completely exposed [4].
4.4.1. LAB MEDIA: 69831-4 16:10 – 16:20, LAB MEDIA: 69831-4 28:55 – 29:05; LAB MEDIA: 69831-4 00:10 – 00:20; LAB MEDIA: 69831-5 06:42 – 06:52 Video editor: Please display the 4 videos using split screen
4.4.2. LAB MEDIA: 69831-4 13:33 – 13:42
4.4.3. LAB MEDIA: 69831-4 13:42 – 13:50
4.4.4. LAB MEDIA: 69831-5 20:20-20:40   

4.5. Next, use an endoscopic linear cutting stapler with a white hepatic pedicle cartridge to completely divide the left portal vein [1]. Then, use a blue vascular cartridge to divide the left hepatic vein and complete the transection by dividing the left hepatic bile duct [2].
4.5.1. LAB MEDIA: 69831-6 16:20 – 16:26
4.5.2. LAB MEDIA: 69831-6 14:40 – 14:50




5. Choledocholithotomy and Post-Resection Management

5.1. Place a 12 millimeter trocar for a subxiphoid port [1].
5.1.1. LAB MEDIA: 69831-2 21:30 – 21:40
 
5.2. Insert a retrieval basket through the choledochoscope to remove intrahepatic and extrahepatic bile duct stones via the left hepatic bile duct end. Continue until all stones are cleared [1].
5.2.1. LAB MEDIA: 69831-2 21:59 – 22:10, 69831-3 04:00 – 04:20

5.3. Close the left bile duct end using PDS synthetic absorbable surgical sutures [1].
5.3.1. LAB MEDIA: 69831-7 02:40 – 02:45, 10:30 – 10:35

5.4. Then, place a 22-French T-tube in the common bile duct from the subxiphoid port for external drainage [1].
5.4.1. LAB MEDIA: 69831-8 08:50 – 09:00, 20:13 – 20:18

5.5. Confirm the post-resection anatomy and achieve hemostasis on the section surface [1]. Then, detect bile leakage using the white gauze test [2].
5.5.1. LAB MEDIA: 69831-8 20:31 – 20:40
5.5.2. LAB MEDIA: 69831-8 24:12 – 24:20

5.6. Place one drainage tube next to the section surface [1]. Position a second drainage tube in the foramen of Winslow, and secure both to the skin to prevent dislodgement [2]. Finally, remove the trocars and close the abdominal incisions [3].
5.6.1. LAB MEDIA: 69831-8 26:10 – 26:15
5.6.2. LAB MEDIA: 69831-8 27:50 – 28:05
5.6.3. LAB MEDIA: 69831-8 28:29 – 28:32

Results
6. Results 

6.1. The preoperative CT image showed left and right hepatic bile duct stones in a patient with left liver atrophy, left hepatic duct stenosis, and extrahepatic bile duct stones. The stones were closely associated with the middle hepatic vein [1-TXT].
6.1.1. LAB MEDIA: Figure 4A. Video editor: Show the pre-operative CT image in panel A. TXT: CT: Computed Tomography 


6.2. The patient underwent laparoscopic left hepatectomy [1] with a total operative time of 290 minutes [2]. The estimated blood loss was 50 milliliters [3].
6.2.1. LAB MEDIA: Table 1. 
6.2.2. LAB MEDIA: Table 1. Video editor: Highlight the row “Duration of Operation” and the value “290 min.”
6.2.3. LAB MEDIA: Table 1. Video editor: Highlight the row “Blood loss” and the value “50 mL.”

6.3. The patient was discharged on post-operative day 6 without major adverse events [1].
6.3.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Hospital Stay” and the value “6 Days.”

6.4. The patient’s liver function was normal after the operation. A CT scan performed 6 months later showed [1] only a 2-millimeter residual stone at the terminal end of the right posterior lobe bile duct, which could not be reached by choledochoscopy [2].
6.4.1. LAB MEDIA: Figure 4B. 
6.4.2. LAB MEDIA: Figure 4B. Video editor: Highlight the white spot
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