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[bookmark: OLE_LINK1]2.1 To begin, instruct the patient to lie supine for the procedure [1]. Using the Seldinger technique, insert a micro-puncture needle into the right common femoral artery [2-TXT]. Place a sheath connected to a saline flush system [3] and advance the catheter to the celiac trunk [4-TXT].

[bookmark: OLE_LINK3] 2.1.1 ( Talent instructing the patient and patient lying down in a supine position ) 00:00-00:06

[bookmark: OLE_LINK5][bookmark: OLE_LINK4] 2.1.2 ( Shot of Micropuncture needle being inserted into the right common femoral artery using the Seldinger technique. TXT: Local anesthesia: 4% Lidocaine application ) 00:06-00:10

[bookmark: OLE_LINK7][bookmark: OLE_LINK6] 2.1.3 ( Shot of sheath connected to a saline flush system being placed ) 00:10-00:23

[bookmark: OLE_LINK8] 2.1.4 (SCOPE: Angiographic catheter being advanced to the celiac trunk.) 00:23-00:41

⚫ 66407_screenshot_2.mp4

2.2 Conduct angiography at the origin of the celiac trunk to check if the hepatic tumor is exclusively supplied by a solitary branch of the right hepatic artery [1]. Utilizing the coaxial microcatheter technique, perform super selective catheterization on the right inferior branch of the right hepatic artery [2], followed by angiography [3].

 2.2.1 ( Angiography being conducted at the origin of the celiac trunk to determine if the hepatic tumor is exclusively supplied by a solitary branch of the right hepatic artery ) 00:00-00:13

[bookmark: OLE_LINK11] 2.2.2 ( Coaxial microcatheter technique being utilized for super selective catheterization on the right inferior branch of the right hepatic artery ) 00:13--00:25

[bookmark: OLE_LINK10][bookmark: OLE_LINK9] 2.2.3 ( Angiography being performed to confirm the location of the supplying vessel ) 00:25-00:52
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2.3 Inject 2 milli Curie of Technetium-99m macro-aggregated albumin or Tc-99m MAA (T-C-ninety-nine-M M-A-A) through the microcatheter into the supplying arteries [1]. Perform cone-beam computed tomography or CBCT to delineate the targeted tumor region of intrahepatic perfusion distribution [2].

 2.3.1 ( Talent injecting Tc-99m MAA to the catheter. ) 00:00-00:24

 2.3.2 ( Talent performing cone-beam computed tomography ) 00:24-00:49
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2.4 Manually outline the region on sagittal, coronal, and axial views during the arterial phase [1]. Calculate the volume of the targeted tumor region using the SEG4 (seg-4) Properties option [2].

 2.4.1 ( SCREEN: Region on sagittal, coronal, and axial views during the arterial phase being outlined ) 00:00-00:26 

 2.4.2 ( SCREEN: The volume of the targeted tumor region being calculated using the "SEG4 Properties" option ) 00:26-00:37
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2.5 Configure the scan mode parameters on the scanner [1-TXT] and perform SPECT-CT (Spect-C-T) imaging on the patient within 1 to 2 hours after the infusion [2].

 2.5.1 ( Talent adjusting the scan mode parameters on the SPECT-CT scanner TXT: SPECT/CT: Single Photon Emission Computed Tomography/Computed Tomography ) 00:00-00:06 

 2.5.2 ( Talent performing the SPECT-CT imaging on the patient ) 00:06-00:15
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2.6 To calculate the lung shunt fraction, manually draw the region of interest or ROI, marking the distinct areas within the liver and lungs where the Tc-99m MAA distribution is discernible on the planar images [1].

 2.6.1 ( SCREEN: Regions of interest (ROIs) being manually drawn on the planar images, marking distinct areas within the liver and lungs where the distribution of Tc-99m MAA is discernible ) 00:00-01:09
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2.7 Calculate the lung and liver counts for each ROI using a standard nuclear medicine workstation [1]. Then, calculate lung shunting fraction or LSF with the equation [2].

 2.7.1 ( Calculate the lung and liver counts for each ROI using a standard nuclear medicine workstation ) 00:00-00:19

 2.7.2 ( Then, calculate lung shunting fraction or LSF with the equation ) 00:19-00:35
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2.8 Using 3D segmentation application of SPECT-CT imaging to obtain the CT slices of tumor and normal liver areas [1]. Manually draw discrete ROIs of the same size to encompass tumor and normal liver areas based on the CT slices [2].

 2.8.1 ( SCREEN: Using 3D segmentation application of SPECT-CT imaging to obtain the CT slices of tumor and normal liver areas ) 00:00-00:42

 2.8.2 ( SCREEN: Discrete ROIs of the same size being manually drawn to encompass both tumor and normal liver areas based on the computerized tomography slices ) 00:42-01:53
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2.9.Calculate the average count per unit cell of the tumor over the average count per unit cell of the normal liver in each ROI using a workstation [1], followed by the non-tumor ratio or TNR (T-N-R) using the equation [2].

 2.9.1 ( SCREEN: Average count per unit cell of the tumor over the average count per unit cell of the normal liver in each ROI being calculated using a workstation ) 00:00-00:25

 2.9.2 ( SCREEN: Equation being typed and TNR ratio being calculated using the equation ) 00:25-00:44
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2.10 Using the calculations and the partition model equation in the dose and activity visualizer, obtain the prescribed activity in Giga-becquerels and the dosage in Gray [1].

 2.10.1 ( SCREEN: Partition model equation being used in the dose and activity visualizer for the Y-90 RE (DAVYR) application, based on the results from the calculations, the prescribed activity (Gbq) and dosage (Gy) being obtained ) 00:00-00:06
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2.11 Perform an angiogram directly on the blood-supplying arteries identified earlier [1-TXT]. Advance the catheter to the supplying arteries after super selective catheterization, and inject the Yttrium-90 or Y-90 microspheres into the supplying arteries [2].

 2.11.1 ( Angiogram being performed. TXT: Compare the current angiographic image with that taken earlier; Trans-Arterial Radioembolization ) 00:00-00:29

 2.11.2 ( Shot of the catheter being advanced into the supplying arteries, followed by the injection of Y90 microspheres with calculated dose and activity ) 00:29-00:57
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2.12 For Y-90 TARE (tare), obtain dedicated whole-body PET (pet) CT scans from the chest to just above the pelvis [1-TXT]. Assess the TNR from a volume ROI drawn on the PET-CT images and then compare it with the TNR obtained from the SPECT/CT images of the Tc-99m MAA distribution to confirm the distribution of Y-90 [2].

 2.12.1 ( Talent performing the whole-body PET/CT scanning of the patient who is positioned in the scanner system. TXT: Y-90 TARE: Yttrium-90 Trans-Arterial Radioembolization ) 00:00-00:16

 2.12.2 ( SCREEN: TNR being assessed from a volume ROI drawn on the PET/CT images, and cursor hovering over both the TNR obtained from the SPECT/CT images and PET/CT images ) 00:16-00:52
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2.13 Observe lesion stability for at least 2 months following Y-90 treatment [1]. Inject an appropriate programmed cell death-1 or PD 1 inhibitor if high-risk factors for recurrence are found [2-TXT].

 2.13.1 ( Talent performing the CT scan of the patient ) 00:00-00:10

 2.13.2 ( Talent injecting PD-1 to the patient. TXT: Consider patient suitability and contraindications for immunotherapy ) 00:10-00:18
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Hepatectomy

2.14 After 2 months of evaluation post-PD-1 inhibitor therapy, ensure no high-risk factors for recurrence are present [1]. Administer Indocyanine green to the patient 3 days before the surgery [2].

 2.14.1 ( Talent looking at the patient CT images ) 00:00-00:06

 2.14.2 ( Talent administering Indocyanine green to the patient ) 00:06-00:20
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2.15 Disinfect the upper abdominal region extending superiorly to the nipple line, inferiorly to the pubic symphysis, and laterally to the mid-axillary line [1]. Enter the peritoneal cavity and using a laparoscope, inspect the liver and surrounding structures for any abnormalities or metastatic foci [2].

 2.15.1 ( Talent wiping the surgical area with the disinfectant ) 00:00-00:14

 2.15.2 ( Shot of entering the peritoneal cavity and liver being inspected ) 00:14-00:17
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2.16 With graspers, elevate the inferior border of the right liver to expose the tumor located in segment 6 [1]. After injecting Indocyanine green intravenously, switch to fluorescence imaging mode to carefully assess the tumor's extent [2-TXT]. 

 2.16.1 ( The inferior border of the right liver being elevated with graspers ) 00:00-00:03

 2.16.2 ( Area of the tumor being examined in fluorescence imaging mode. TXT: Avoid invasion into adjacent tissues or significant adhesions ) 00:03-00:16
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2.17 Using a harmonic scalpel, dissect the connective tissues between the inferior border of the right liver, posterior peritoneum, and right kidney [1] and progress superiorly dissecting the right triangular and coronary ligaments, thus exposing the second porta hepatis [2].

 2.17.1 ( Shot of the connective tissues between the inferior border of the right liver, posterior peritoneum, and right kidney being dissected using a harmonic scalpel ) 00:00-00:17

 2.17.2 ( Shot of the right triangular and coronary ligaments being dissected and second porta hepatis being exposed ) 00:17-02:18
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2.18 With duckbill forceps, retract the liver to the left to expose the right lobe fully [1]. Employ fluorescence imaging mode to clearly delineate the margin between the tumor and adjacent healthy tissue [2].

 2.18.1 (Shot of duckbill forceps retracting the liver to the left, fully exposing the right lobe ) 00:00-00:47

 2.18.2 ( Shot of the fluorescence image to delineate the tumor margin from the adjacent healthy tissue clearly ) 00:47-01:09
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2.19 Apply a monopolar cautery hook to mark the resection guidelines approximately 1 to 2 centimeters from the tumor margin [1]. Tighten the tourniquets in cycles of 15-minute occlusion followed by 5-minute reperfusion to temporarily interrupt the vascular inflow from the portal vein and hepatic artery [2]. 

 2.19.1 ( Shot of resection guide lines being marked around the tumor using a monopolar cautery hook, approximately 1-2 cm from the tumor margin ) 00:00-01:32

 2.19.2 ( Shot of vascular inflow from the portal vein and hepatic artery being temporarily interrupted with tourniquets ) 01:32-02:28
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2.20 Using the harmonic scalpel, carefully transect the liver parenchyma along the guidelines [1]. After coagulating the small bile ducts and vessels [2], clamp and transect larger structures [3].

 2.20.1 ( Shot of the liver parenchyma being transected along the guide lines using a harmonic scalpel ) 00:00-00:18

 2.20.2 ( Smaller bile ducts and vessels being coagulated ) 00:18-00:25

 2.20.3 ( Larger structures being clamped and transected ) 00:25-00:40
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2.21 After excising the tumor specimen, send it for histopathological evaluation [1]. Rinse the hepatic cut surface with warm normal saline [2] and perform bipolar coagulation to achieve hemostasis [3].

 2.21.1 ( Shot of tumor being excised ) 00:00-00:31

 2.21.2 ( Shot of hepatic cut surface being rinsed with saline ) 00:31-00:45

[bookmark: _GoBack] 2.21.3 ( Shot of bipolar coagulation being performed ) 00:45-00:50
