


Appendix 1. Devices for Minimally Invasive Liver Parenchyma Transection

The SICE (Italian Society of Endoscopic Surgery) International survey
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1. Name, Surname (Principal Investigator)
2. Other collaborators (max 2)
3. Institution
4. E-mail
5. ORCID (Optional)
6. What is your age?
7. In which country do you work? (Menù a tendina)
8. In what type of medical centre are you working? 
a. Private hospital (central hospital)
b. Public hospital (central hospital)
c. Private hospital (peripherical hospital)
d. Public hospital (peripherical hospital)
9. What best describes the scope of your current clinical practice?
a. General surgery
b. Surgical oncology
c. Gastrointestinal surgery
d. HPB surgery
e. Liver surgery
f. Other:
10. Do you have a robot device in your current center?
a. Yes
b. No
11. If yes, do you use the robot for all general surgery procedures?
a. Yes
b. No
12. Per year, how many liver resections are performed yearly in your center?
a. <20 resections/year (Low volume)
b. 20-50 resections/year (Mid volume)
c. ≥50 resections/year (High volume)
13. Is minimally invasive liver surgery (laparoscopic and/or robotic surgery) performed in your center? 
a. Yes
b. No
14. If yes, which type of minimally invasive liver resections are performed in your center? 
a. Laparoscopic
b. Robot-assisted
c. Both
15. Per year, how many laparoscopic liver resections are performed in total in your center?
a. <20%
b. 21-30%
c. 31-50%
d. >50%
16. If robot console is available in your center: per year, how many robotic liver resections are performed in total in your center? 
a. <20%
b. 21-30%
c. 31-50%
d. >50%
17. What percentage of all MINOR laparoscopic liver resections is performed in your center? 
a. 0-25%
b. 26-50%
c. 51-75%
d. 76-100%
18. What percentage of all MINOR robotic liver resections is performed in your center? 
a. 0-25%
b. 26-50%
c. 51-75%
d. 76-100%
19. What percentage of all MAJOR (≥3 liver segments) laparoscopic liver resections is performed in your center? 
a. 0-25%
b. 26-50%
c. 51-75%
d. [bookmark: _Section_5_Robotassisted]76-100%
20. What percentage of all MAJOR (≥3 liver segments) robotic liver resections is performed in your center? 
a. 0-25%
b. 26-50%
c. 51-75%
d. 76-100%
21. In case of challenging procedures (IWATE >6) or major hepatectomies (≥3 liver segments), which kind of approach do you perform?
a. Laparoscopic
b. Robotic
c. Both
22. Which system is primarily used for robotic liver resections? 
a. Yes, with da Vinci Xi, Intuitive Surgical
b. Yes, with da Vinci X, Intuitive Surgical
c. Yes, with da Vinci Si, Intuitive Surgical
d. Yes, Hugo RAS, Medtronic 
e. Yes, other (free text)
f. Not available at my center
23. How long time have you been performing robotic liver resections?
a. Since less than 1 year
b. Between one to 3 years
c. Between three to 5 years
d. Since more than 5 years
24. Do you choose dedicated devices according to segment resection?
a. Yes
b. No
25. [bookmark: _Section_10_Contraindications][bookmark: _Section_11_Preference]What is your mainly used DEVICE for Laparoscopic MINOR parenchymal transections? (percentage of use)
a. Laparoscopic Monopolar (Hook/Scissor)
b. Bipolar energy devices
c. Monopolar and Bipolar cautery
d. Ultrasonic shears/scalpel energy devices: Lotus Torsional® (BOWA Medical, UK), Harmonic® (Ethicon Endo-Surgery, USA), Sonicision™ (Medtronic, USA), HARMONIC ACE® + 7 Shears (Ethicon Endo-Surgery, USA), Ultracision® (Covidien, USA) SonoSurg® (Conmed, SS)
e. Advanced bipolar devices: LigaSure™ (Medtronic, USA), ENSEAL (Ethicon Endo-Surgery, USA)
f. Advanced bipolar and ultrasonic systems: THUNDERBEAT® (Olympus, Japan) 
g. Stapler (eg. Endostapler) & Reinforcement 
h. Monopolar or Bipolar Radiofrequency needle: HabibTM 4X (LH4X, Rita, USA), Aquamantys™ (Medtronic, Minneapolis, MN, USA)
i. Saline-linked radiofrequency dissector (TissueLink medical's DS3.5, Dover, NH) 
j. Cavitronic Ultrasonic Surgical Aspirator (CUSA EXcel®)
k. Water-jet (Helix Hydro-Jet, Erbe, Tubingen, Germany)
l. Pre-coagulators (Radiotherapy-assisted devices)
m. Argon beam coagulation
n. Others (text to specify)
26. What is your mainly used DEVICE for Laparoscopic MAJOR parenchymal transections? (percentage of use)
a. Laparoscopic Monopolar (Hook/Scissor)
b. Bipolar energy devices
c. Monopolar and Bipolar cautery
d. Ultrasonic shears/scalpel energy devices: Lotus Torsional® (BOWA Medical, UK), Harmonic® (Ethicon Endo-Surgery, USA), Sonicision™ (Medtronic, USA), HARMONIC ACE® + 7 Shears (Ethicon Endo-Surgery, USA), Ultracision® (Covidien, USA) SonoSurg® (Conmed, SS)
e. Advanced bipolar devices: LigaSure™ (Medtronic, USA), ENSEAL (Ethicon Endo-Surgery, USA)
f. Advanced bipolar and ultrasonic systems: THUNDERBEAT® (Olympus, Japan) 
g. Stapler (eg. Endostapler) & Reinforcement 
h. Monopolar or Bipolar Radiofrequency needle: HabibTM 4X (LH4X, Rita, USA), Aquamantys™ (Medtronic, Minneapolis, MN, USA)
i. Saline-linked radiofrequency dissector (TissueLink medical's DS3.5, Dover, NH) 
j. Cavitronic Ultrasonic Surgical Aspirator (CUSA EXcel®)
k. Water-jet (Helix Hydro-Jet, Erbe, Tubingen, Germany)
l. Pre-coagulators (Radiotherapy-assisted devices)
m. Argon beam coagulation
n. Others (text to specify)
27. What is your mainly used dedicated DEVICE for Robotic MINOR parenchymal transections?
a. Robotic Maryland bipolar
b. Robotic Harmonic scalpel
c. Robotic Vesselsealer (Da Vinci SynchroSeal)
d. Robotic vascular staplers
e. Robotic scissors
f. Robotic Hook
g. Robotic Argon beam device
h. Robotic Hem-o-lok
i. Combining other laparoscopic devices (text)
28. What is your mainly used TECHNIQUE during Robotic MAJOR parenchymal transections?
a. Robotic Maryland bipolar
b. Robotic Harmonic scalpel
c. Robotic Vesselsealer (Da Vinci SynchroSeal)
d. Robotic vascular staplers
e. Robotic scissors
f. Robotic Hook
g. Robotic Argon beam device
h. Robotic Hem-o-lok
i. Combining other laparoscopic devices
29. Technique of Robotic liver dissection (minor/major) 
a. Clamp-crushing
b. Cavitation
c. Layer-by-layer Transection (harmonic, scissors, hook, etc)
d. Stapler transection
e. Snip-electrocoagulation
f. Radiofrequency energy (Habib)
g. Combined/hibrid technique
30. What is your mainly used technic for open parenchymal transection?
a. Ultrasonic (e.g. CUSA)
b. Radiofrequency (e.g. Salient Dissecting Sealer, radiofrequency probe)
c. Ultrasonic + radiofrequency
d. Bipolar (e.g. Ligasure)
e. Stapler (e.g. Endo surgical stapler)
f. Radiofrequency needle
g. Other
31. Which type of hemostatic technique do you prefer?
a. Knot-type ligation, stitches for vessel management (mainly)
b. Titanium clips for vessel management (mainly)
c. Polymer Ligation Clip System (Hem-o-lock™ clips, Weck, USA) for vessel management (mainly)
d. Others (text to specify)
32. Which type of Intra-Operative Ultra-Sound (IOUS) do you use in robotic surgery?
a. Dedicated robotic probes
b. Laparoscopic probes
33. Are you used to prepare an inflow vascular control before liver transection (MINOR/MAJOR)?
a. Yes
b. No
c. In selected cases
34. Do you perform the Pringle maneuver or selected vascular control during liver resection?
a. Yes
b. No
35. Are you used to modify the liver resection device according to anatomical or non-anatomical resection (minor/major)?
a. Yes ( text to specify)
b. No
36. Do you use a “one-surgeon or two-surgeon” technique during parenchyma transection?
a. One-surgeon
b. Two-surgeon
37. Are you used to modify the liver resection device according to liver parenchyma?
a. Yes ( text to specify)
b. No
38. Do you use different techniques if the liver is cirrhotic?
a. Yes
b. No
39. If yes, what is your mainly used technic for cirrhotic parenchymal transection?
a. Ultrasonic (e.g. CUSA)
b. Radiofrequency (e.g. Salient Dissecting Sealer, radiofrequency probe)
c. Ultrasonic + radiofrequency
d. Bipolar (e.g. Ligasure)
e. Stapler (e.g. Endo surgical stapler)
f. Radiofrequency needle
g. Monopolar hook
h. Monopolar scissors
i. Extended grasper (e.g. double-fenestrated grasper)
j. Vessel sealer
k. Other
40. Which option do you consider more important in MILS a 3D or 4K view?
a. 3D
b. 4K
c. Both of them
41. Are you using any of these?
a. 3D
b. 4K
c. Both of them
42. Are you satisfied with the available robotic instrumentation for liver resection?
a. Yes
b. No
43. If not, what would you like to have in addition? Please describe
a. Text to specify
44. Do you use any classification to decide which device to use?
a. Yes
b. No
45. If yes, what type of classification do you use? 
a. Text to specify
46. Are you used to apply any topical sealants on the liver surface after hepatectomy?
a. Collagen based sealants (eg. Tissucol)
b. Fibrinogen based sealant (eg. Tachosil)
c. Others (text to specify)
47. Are you used to use Indocyanine Green (ICG) imaging for liver resection?
a. Yes
b. No
c. In selected cases (text to specify)
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