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Author Questionnaire 
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 
☐ Incorrect 

 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 

[bookmark: Text5]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: MM/DD/YYYY
Authors, please provide a date

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

Current Protocol Length

Number of Steps:  13
Number of Shots:  43
 

Introduction

Briefly describe this case, the treatment reported here, and the outcome of this treatment. 
1.1. Haixiong Zhang: We used fluorescence staining to puncture the portal vein through the visceral and diaphragmatic surfaces of the liver and successfully performed laparoscopic resection of segment S7 within the portal territory anatomic liver.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1

How does this case contribute to the current knowledge in your field?
1.2. Haixiong Zhang: Successfully conducted portal vein puncture through the S7 segment of the liver, simplifying the complexity of portal vein puncture in the S7 segment of the liver.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.1.3


Were there any specific challenges or unusual circumstances during this case's management?
1.3. Fa luo: The main challenge lies in precise puncture of the portal vein branch to which the tumor belongs.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1


What is the long-term follow-up plan, if any, and how has the patient’s condition progressed since treatment?
1.4. Xianbo Wu: Follow-up is performed every 2 months for 2 years, and through the follow-up, the patient has survived so far without recurrence, and the patient's overall survival has reached more than 3 years.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.2

What are the key lessons or takeaways from this case for other clinicians?
1.5. Xianbo Wu: Through tumor portal territory analysis, we can achieve tumor fluorescence staining and carry out more precise anatomical liver resection.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.8.1


Videographer: Obtain headshots for all authors.

Ethics Title Card 
This research has been approved by the Human Research Ethics Committee at the Foshan Fosun Chancheng Hospital

Protocol 
2. Fluorescence Assisted S7 Hepatectomy Procedure  
Demonstrator: Haixiong Zhang

2.1. To begin, the patient was placed supine on the operating table under general anesthesia [1]. A horizontal incision was made 1 centimeter to the right of the navel using a surgical knife [2] and a 1.2-centimeter trocar was inserted as the observation port [3]. Then, a 1-centimeter trocar was inserted at the intersection of the midclavicular line, 5 centimeters below the right costal margin [4], followed by a 0.5-centimeter trocar below the right costal margin and the axilla [5]. 
2.1.1. WIDE: Talent adjusting the patient’s position on the operating table.
2.1.2. Talent making a horizontal skin incision to the right of the navel using a surgical knife.  
2.1.3. Talent inserting a 1.2-centimeter trocar.
2.1.4. Talent inserting a 1.0 centimeter trocar at the midclavicular line location.  
2.1.5. Talent inserting a 0.5 centimeter trocar below the right costal margin and axilla. 
 

2.2. Another 1.2-centimeter trocar was inserted below the xiphoid process [1], and a 0.5-centimeter trocar was inserted 3 centimeters to the left of the midpoint between the umbilicus and the xiphoid process [2]. The surgeon stood to the right and the assistant to the left of the patient [3] and the camera was placed into the observation port [4].
2.2.1. Talent inserting a 1.2 centimeter trocar below the xiphoid process.  
2.2.2. Talent inserting a 0.5 centimeter trocar between the umbilicus and xiphoid.  
2.2.3. Talent standing on the right and assistant on the left of the patient.  
2.2.4. Talent placing the camera into the observation trocar.

2.3. Then, intraoperative ultrasound scans were performed along the portal and hepatic veins to assess the relationship between the tumor and the duct [1]. These findings were confirmed using three-dimensional reconstruction [2]. The liver and abdominal cavity were explored laparoscopically to check for other lesions or metastases [3]. Then, the anterior portal and posterior portal were localized by ultrasound and it was confirmed that the posterior portal was type B [4].
2.3.1. Talent performing intraoperative ultrasound along hepatic vasculature.  
2.3.2. SCREEN: Three-dimensional reconstruction displaying tumor and duct relationship.  
2.3.3. Talent performing laparoscopic inspection of liver and abdomen.  
2.3.4. SCREEN: Ultrasound image showing AP and PP, indicating type B PP.

2.4. The round and falciform ligaments of the liver were cut using an ultrasonic knife [1] and the second hepatic portal was dissected to expose the root of the right hepatic vein [2]. The right coronary and triangular ligaments were then cut [3] and a stitch was used to ligate the three short hepatic veins to the right of the inferior vena cava to completely mobilize the right liver [4].
2.4.1. Talent using ultrasonic knife to cut round and falciform ligaments.  
2.4.2. Talent dissecting the second hepatic portal and exposing right hepatic vein.  
2.4.3. Talent cutting the right coronary and triangular ligaments.  
2.4.4. Talent stitching to ligate short hepatic veins near inferior vena cava.


2.5. Next, using an ultrasonic knife, adhesions around the gallbladder were freed to expose the foramen of Venturi [1] and stomach gastric forceps were used through the foramen to place an occlusion band in the first hepatic portal [2].
2.5.1. Talent freeing adhesions near the gallbladder with ultrasonic knife.  
2.5.2. Talent using gastric forceps to insert occlusion band into hepatic portal.

2.6. Under intraoperative ultrasound guidance, the probe was inserted [1] and posterior portal vein C on the diaphragmatic surface and posterior portal vein D on the visceral surface were punctured using a puncture hole [2]. The probe was inserted through the right main operation port under the right costal margin [3]. The long diameter of vein C was exposed and the puncture point was selected from its root [4].
2.6.1. Talent inserting ultrasound probe.
2.6.2. Talent performing dual puncture of PPc and PPd.  
2.6.3. Talent inserting probe into main port below right costal margin.  
2.6.4. SCREEN: Ultrasound image showing long diameter of PPc.  

2.7. Then, a 21-gauge percutaneous transhepatic cholangial needle was used to puncture the bile duct using the one face, three points, and four horizontal fingers method [1].
2.7.1. Talent puncturing bile duct using 21 gauge needle with described method.

2.8. The midpoint between the left and right adjustment rods was used as the aiming point for in-plane puncture under ultrasound [1]. The probe rod was used as the vertical reference plane [2] and the three points identified were the skin entry point, the intraoperative probe puncture hole, and the liver pedicle target point [3]. The length of four horizontal fingers was used to measure the skin puncture point at the intersection of the probe rod’s vertical plane and the skin [4].
2.8.1. SCREEN: Ultrasound image with midpoint of adjustment rods as aiming point.  
2.8.2. Talent aligning probe rod vertically for in-plane puncture.  
2.8.3. Shot of the three anatomical points for needle trajectory.  
2.8.4. Talent measuring four-finger width to mark skin puncture site.

2.9. Next, the percutaneous transhepatic cholangial needle was held with the bevel facing the ventral distal side [1]. The needle core was removed and 3 milliliters of 0.025 milligram per milliliter indocyanine green was slowly injected [2]. The diaphragmatic surface was visualized using fluorescence imaging [3].
2.9.1. Talent orienting PTC needle with bevel ventrally.  
2.9.2. Talent injecting indocyanine green through needle.  
2.9.3. SCREEN: Fluorescence image of liver diaphragmatic surface.

2.10. For visceral surface puncture, the probe was inserted under the xiphoid process [1]. Posterior portal vein D was selected as the puncture site and 3 milliliters of 0.025 milligram per milliliter indocyanine green was injected slowly [2]. The fluorescent imaging of segment 7 of the liver was observed to determine the resection margin [3]. Then, an elastic traction rope was used to pull segment 7 of the liver towards the left lower abdomen from the lower edge of segment 6 [4].
2.10.1. Talent inserting probe under xiphoid process.  
2.10.2. Talent injecting indocyanine green at PPd.  
2.10.3. SCREEN: Fluorescent imaging of liver segment S7 showing boundary.  
2.10.4. Talent pulling liver S7 using elastic rope for positioning.

2.11. The liver tissue was cut from the caudal to the cephalic side along the border between fluorescent and non-fluorescent regions [1]. The interterritory hepatic vein between segments S6 and S7 and the right hepatic vein were followed during resection [2].
2.11.1. Talent cutting liver along fluorescence boundary from caudal to cephalic.  
2.11.2. Talent dissecting along IVH and right hepatic vein.

2.12. Then, the liver segment 7 reflux vein was ligated using ligating clips along the right edge of the right hepatic vein [1]. It was disconnected from the two branch liver pedicles of segment 7 [2]. An ultrasonic scalpel and bipolar electrocoagulation were used to cut the liver under low central venous pressure assisted by anesthesia [3].
2.12.1. Talent applying ligating clips to S7 reflux vein.  
2.12.2. Talent disconnecting segment S7 pedicles.  
2.12.3. Talent using ultrasonic scalpel and bipolar tool to resect liver tissue.

2.13. Finally, the residual liver surface was carefully checked for bleeding points [1]. The bleeding points were closed one by one using bipolar electrocoagulation [2] and the incision was closed using coated Vicryl antibacterial suture [3].
2.13.1. Shot of inspecting liver surface for bleeding.  
2.13.2. Talent applying bipolar coagulation to stop bleeding.  
2.13.3. Talent suturing incision with antibacterial Vicryl.

Outcomes
3. Outcomes 

3.1. The laparoscopic portal territory staining-guided anatomical liver resection of the S7 segment was successfully performed, with positive staining along the diaphragmatic and visceral surfaces [1].
3.1.1. LAB MEDIA: Figure 6 
3.2. A single 1-centimeter tumor was resected in 210 minutes [1]. The post-operative MRI showed good improvement in the patient’s condition [2]. 
3.2.1. LAB MEDIA: Figure 7 and figure 2B
3.2.2. LAB MEDIA: Figure 8
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