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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:  16
Number of Shots:  39 

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 stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Zhiheng Zhang: This study primarily introduces a surgical approach utilizing the advantages of Laennec’s capsule dissection with indocyanine green (ICG) fluorescence guidance. 
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.15.1


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Zhiheng Zhang: This study describes the technique for S5/6 hepatectomy, while for tumors localized at other segments, more studies are needed.
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. Zhiheng Zhang: The most important challenge is accurately identifying the artery and portal vein supplying the target mass using preoperative CT or MR imaging and precisely isolating and clamping them during surgery.
1.3.1. 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.
1.4. Zhiheng Zhang: Future studies should investigate the applicability and effectiveness of this approach for liver masses located in other lobes or segments.
1.4.1. 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) at the  Nanjing Drum Tower Hospital. Written informed consent was obtained from all patients


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Laennec’s Capsule Dissection with Indocyanine Green (ICG) Fluorescence Guidance
Demonstrator: Zhiheng Zhang 

2.1. To begin, prepare a 0.025 milligram per milliliter indocyanine green solution dilution [1]. Withdraw 1 milliliter of 2.5 milligrams of indocyanine green from a 25 milligram per 10 milliliter stock solution [2]. Add this to 100 milliliters of normal saline to complete the dilution [3]. Administer 10 milliliters of this solution containing 0.125 to 0.25 milligrams of indocyanine green via peripheral intravenous injection after occluding the target hepatic pedicle intraoperatively [4].
2.1.1. WIDE: Talent preparing materials for solution dilution on a lab bench.
2.1.2. Talent withdrawing 1 milliliter of indocyanine green stock solution using a syringe.
2.1.3. Talent adding the withdrawn solution into a container with 100 milliliters of normal saline.
2.1.4. Talent administering the prepared solution via peripheral intravenous injection during surgery.
2.2. Activate the laparoscopic fluorescence mode to visualize indocyanine green distribution [1].
2.2.1. Display the laparoscopic system interface and select the Fluorescence Mode option.
2.3. Inspect the target area and confirm that it exhibits no staining [1].
2.3.1. View of the target hepatic area showing absence of fluorescence staining.
2.4. Under general anesthesia, position the patient in a moderate reverse Trendelenburg position with split legs [1].
2.4.1. Shot of the patient on the operating table in reverse Trendelenburg with legs split.
2.5. Insert a 10-millimeter trocar 2 centimeters above the umbilicus at the right midclavicular line to establish pneumoperitoneum [1] and use this port for the camera [2].
2.5.1. Talent inserting a 10 millimeter t rocar above the umbilicus at the right midclavicular line.
2.5.2. Talent placing the camera through the trocar port.
2.6. Place a 10-millimeter observation port 2 centimeters to the right of the umbilicus [1]. Insert a 12-millimeter main operating port at the right midclavicular line 4 centimeters above the umbilicus [2]. Then, position a 5-millimeter auxiliary port at the right midaxillary line costal margin junction [3]. Insert a 5-millimeter secondary operating port on the midline 5 centimeters above the umbilicus [4] and place a 12-millimeter operating port at the midline below the xiphoid process [5].
2.6.1. Talent inserting a 10 millimeter observation port to the right of the umbilicus.
2.6.2. Talent inserting a 12 millimeter main operating port above the umbilicus at the right midclavicular line.
2.6.3. Talent placing a 5 millimeter auxiliary port at the right midaxillary line costal margin junction.
2.6.4. Talent inserting a 5 millimeter secondary operating port on the midline above the umbilicus.
2.6.5. Talent placing a 12 millimeter operating port below the xiphoid process.
2.7. Then, mobilize the gallbladder using the cystic plate-based Laennec capsule approach [1].
2.7.1. Talent mobilizing the gallbladder along the cystic plate plane.
2.8. Maintain the dissection plane between the cystic plate and liver parenchyma while avoiding injury to the right hepatic pedicle during dissection [1].
2.8.1. View of dissection plane between the cystic plate and liver parenchyma.
2.9. Preserve the Laennec capsule identified as a glistening fibrous layer to facilitate hemostasis [1].
2.9.1. Close-up view of the glistening fibrous Laennec capsule being preserved.
2.10. After gallbladder dissection, expose the first hepatic hilum [1] to identify the right anterior hepatic pedicle and right posterior hepatic pedicle [2].
2.10.1. Talent exposing the first hepatic hilum following gallbladder dissection.
2.10.2. Talent pointing at the anterior and right posterior hepatic pedicles.
2.11. Using an 8 French catheter, encircle the hepatoduodenal ligament [1]. Carefully isolate the right anterior hepatic pedicle and right posterior hepatic pedicle [2].
2.11.1. Talent encircling the hepatoduodenal ligament with an 8 French catheter.
2.11.2. View showing isolation of the right anterior and right posterior hepatic pedicles.
2.12. Then, isolate the first branch of the Glissonean pedicle of segment 6 [1], the second branch of the Glissonean pedicle of segment 6 [2], and the ventral branch of the Glissonean pedicle of segment 5 [3].
2.12.1. View showing isolation of the first branch of the Glissonean pedicle of segment 6.
2.12.2. View showing isolation of the second branch of the Glissonean pedicle of segment 6.
2.12.3. View showing isolation of the ventral branch of the Glissonean pedicle of segment 5.
2.13. Now, clamp the first branch of the Glissonean pedicle of segment 6 using a bulldog clamp to induce ischemic changes characterized by dusky discoloration and reduced pulsation [1]. Dissect this branch using an ultrasonic scalpel [2]. Then, clamp the second branch of the Glissonean pedicle of segment 6 to generate a second ischemic zone [3]. Dissect the ventral branch of the Glissonean pedicle of segment 5 to produce a third ischemic region [4].
2.13.1. View showing bulldog clamp applied to the first branch of the Glissonean pedicle of segment 6 with visible ischemic changes.
2.13.2. Talent dissecting the first branch using an ultrasonic scalpel.
2.13.3. View showing clamping of the second branch with formation of a second ischemic zone.
2.13.4. View showing dissection of the ventral branch with formation of a third ischemic region.
2.14. After dissolving the hepatoduodenal ligament, observe an unstained fluorescence area adjacent to the ischemic zones [1]. Confirm that the fluorescence shows a uniform and well-demarcated border matching the ischemic zone without skip areas or spillover into adjacent segments [2]. Identify the clear delineation between perfused fluorescent and non-perfused non-fluorescent liver parenchyma under near infrared imaging [3].
2.14.1. View showing the unstained fluorescence area adjacent to ischemic zones.
2.14.2. View demonstrating uniform and well demarcated fluorescence borders without spillover.
2.14.3. Near infrared view showing clear delineation between perfused and non perfused liver parenchyma.
2.15. Now, perform hepatectomy strictly along the fluorescence and ischemic demarcation lines using an ultrasonic scalpel combined with bipolar cautery [1] and completely excise the gallbladder [2].
2.15.1. Talent performing hepatectomy along the demarcation lines using an ultrasonic scalpel and bipolar cautery.
2.15.2. Talent removing the gallbladder completely from the surgical field.
2.16. Achieve meticulous hemostasis [1]. Place a closed suction drain near the liver resection margin [2] and secure it [3]. Retrieve the specimen through a 10-centimeter incision below the xiphoid process [4]. Confirm correct instrument and sponge counts [5] and close all trocar and skin incisions [6].
2.16.1. View showing controlled hemostasis at the resection site.
2.16.2. Talent placing a closed suction drain near the liver resection margin.
2.16.3. Talent securing the drain in position.
2.16.4. Talent retrieving the specimen through an incision below the xiphoid process.
2.16.5. Talent verifying instrument and sponge counts on the surgical table.
2.16.6. Talent closing trocar and skin incisions.

2.16.7. 

Results

3. Results 
3.1. In Case 1, the alpha fetoprotein level was 1664.30 nanogram per milliliter [1], and prothrombin induced by vitamin K absence was 23.59 milli arbitrary unit per milliliter [2]. The operation time was 135 minutes [3], and intraoperative blood loss was approximately 100 milliliters [4].
3.1.1. LAB MEDIA: Table 1. Video editor: Highlight the value “1664.3” in the row “AFP, ng/mL” under Case 1
3.1.2. LAB MEDIA: Table 1. Video editor: Highlight the value “23.59” in the row “PIVKA, mAU/mL” under Case 1
3.1.3. LAB MEDIA: Table 1. Video editor: Highlight the value “135” in the row “Operation time, min” under Case 1
3.1.4. LAB MEDIA: Table 1. Video editor: Highlight the value “100” in the row “Estimated blood loss, mL” under Case 1
3.2. At 6 months post operation, alpha fetoprotein was 3.3 nanogram per milliliter [1], and prothrombin induced by vitamin K absence was 20.11 milli arbitrary unit per milliliter [2].
3.2.1. LAB MEDIA: Table 1. Video editor: Highlight the value “3.3” in the row “AFP, ng/mL” under “Laboratory tests (post OP 6 months)” for Case 1
3.2.2. LAB MEDIA: Table 1. Video editor: Highlight the value “20.11” in the row “PIVKA, mAU/mL” under “Laboratory tests (post OP 6 months)” for Case 1
3.3. In Case 2, the alpha fetoprotein level was 59.4 nanogram per milliliter [1], and prothrombin induced by vitamin K absence was 949.51 milli arbitrary unit per milliliter [2].
3.3.1. LAB MEDIA: Table 1. Video editor: Highlight the value “59.4” in the row “AFP, ng/mL” under Case 2
3.3.2. LAB MEDIA: Table 1. Video editor: Highlight the value “949.51” in the row “PIVKA, mAU/mL” under Case 2
3.4. The operation time was 119 minutes [1], and intraoperative blood loss was approximately 50 milliliters [2].
3.4.1. LAB MEDIA: Table 1. Video editor: Highlight the value “119” in the row “Operation time, min” under Case 2
3.4.2. LAB MEDIA: Table 1. Video editor: Highlight the value “50” in the row “Estimated blood loss, mL” under Case 2
3.5. At 6-month post operation alpha fetoprotein was 1.3 nanogram per milliliter [1], and prothrombin induced by vitamin K absence was 10.5 milli arbitrary unit per milliliter [2].
3.5.1. LAB MEDIA: Table 1. Video editor: Highlight the value “1.3” in the row “AFP, ng/mL” under “Laboratory tests (post OP 6 months)” for Case 2
3.5.2. LAB MEDIA: Table 1. Video editor: Highlight the value “10.5” in the row “PIVKA, mAU/mL” under “Laboratory tests (post OP 6 months)” for Case 2
3.6. Postoperative computed tomography images for both cases were presented [1].
3.6.1. LAB MEDIA: Figure 3. 
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